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Ernest . EUi., Direetor 
Dtvi*tn ot Rare a 	 eUaneoa Metals 


ubJeet: SeI*Z*WLI Report on Certified fr.jct 
Docket lb. DSEA284l 
Contrset Re. IrnE523 
rom.	 ral 


The report for the period. Ja 20 te e*ber IT, 
1957, on the above prejeet a*vises that work las been 
doe. 51*e, taie contret Vee


ALO$t y1n.	


\'' 
Ernest . Ellis
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UNITED STATES	 58 
DEPARTMENT OF THE INTERIOF 


QtcI 3	 DEFENSE MINERALS EXPLORATION ADMINISTRATIONj J.j 
R QA LDG	 .. .. 


	


KNOXiLLE2,TENN	 ___ 


?emorandum	 .	 . .	 .• . . 


• To. •, Operating Committee, flPUA Washington	 0 


'rorn:. .	 ecutiye Officer, DMA .. RegiOn V K:norville, Tenn. 


Subject: Reports on Certified Projects. 	 . •
0 


•	 'Please substitute the twa attached reports for. 


the copies mailed y	 office Januaz . The name and.


DMEA maber of the mine was inadvertently omitted. 
0 • •• 


Robert A. Laurence	 •, 0 


zm,	 • 	
0	 • 	 '•	


0	 . 


0	


/ 	


0 • 	 • 	 • 	


0	 •.	 • 	 0	 • 	 • 	
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• 	


0	 . 	 . 	 • 	 . 	
0	 • 


DMEA377	 0	 • 	
0	
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DMEA 
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DA EXPLORATION PROJECT 


ii-nnu4 epor o 


OMEA-21, Idm-523, WILLiA1 TIIACTS 3 
(co1uubi-tantà1mnberyl-t.i) 


Cleveland County, North Carolina 


The writer visited the subject Company December 17,1957 


and accompanied by Thomas L. Kesler, Chief Geologict for the 


organization went out to the properties where the DLIEA work 


wac done. No work had been done since the contract was 


completed. Mr. Kesler said that as far as he knew no one 


had a . lease onthe property at the present time. 


Wm. A. Beck, Iiiing Lngineer 
Bureau of Mines 


January , 195.
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DIfiA EXPLOR.ATION PROJECT tii' $6' 


\


\	 Semi-Annual Report of Certified t 


Roporting : June 20, 1957	 to Deccnibcr, 


Operators: Foo\Mineral Co., l Cholton Ave., W. Philadelphia, Pa. 


iIine Name:	 illia Tracts 3 and 4. Cleveland County, N.C. 


The writer vied the subject company December 17, 1957 


and accompanied by Thoma\L. Kesler, Chief Goologist for the 


organization, went out to e properties where the DLA work was 


done. No work had been done nce the contract was completed. 


Tir. Kesler said that so far as	 knew no one had a lease on the 


property at the present time.


1Tm. A. Beck, Mining Engineer 
J3urcau of Ines 


January , l95 


z
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DEFENSE MINERALS EXPLORATION A]}IINISTRAEION 


Rare &M1sc MPta1R	 Division ' ., 'Date -. July 9. 1957 


Serni..Annual Report -' Certified. Project .' Date 1/1/57	 7/1/57 


• 4EA No. 28	 rathr Poote Mineral	 Contract No. IdmE 523_ 


• 	


S 	 Ore Reserves 


Ore Estimats	 Tons	 Analysis Th ii$ C/i 'i Hi fti 


Original (t1EA)	
'	 •5'E)J-/cC	 I 


Inàrease (Operator) 	 ' Co/titi-ib,(e	 Lq/,/_p	 35-
'Total	 ,	 '.	 2i, '-i ' 


Decrease (Production)
2-5	 /(}L 


Investment S , 


	


Shafts
	


Wjnzes
	


Drifts & Crosscuts 


SIze. Feet ' Cost
	


Size • Feet	 Cost
	


Size	 'Feet	 Cost 


	


Raises
	


Drilliflg	 S 	 • •	 Rehabilitation 


¶Irpe & '.	 •	 S 


Size,	 Feet	 Cost
	


Size	 Feet	 Cost	 ' Description	 Cost' 


Facilities	 S 	 ,• 


Mine Plant	 •	 Mill	 Roads,	 • 


Description	 'Cost
	


Description	 Cost',	 ' Description •	 Cost 


Remarks 


Cr ' -	 c/i pci	 / 0	 f 
Cci+c	


S


'' 	 : '
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SEMI-ANNUAL REPORT OF CERTIFIED PROJECT 


DMEA-2841, Idm-E523(Cd,, Ta, Be, Sn) 


Mine:Name: Williams Tracts 3 and 4. 


Reporting Period:	 l-57 to 7.-l-57 


Operator: Foote Mineral Company, 18 Chelton Ave., W, Philadelphia, Pa. 


Location: About 4 miles southwest of Kings Mountain, Cleveland County, 
North Carolina. 


The writer visited the project property and called at 


the Operators plant on June 20, 1957. There was no work being 


done on the property and Mr. Ed Goter, Assistant Plant Manager 


stated that he did not believe anyone had a lease on the property 


at the present time.


Wrn. A. Beck, Mining Engineer
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DEFENSE MINERALS EXPLORATION 'AIINISTRATION 


Rare & Misc. 'Metals Die.	 Division
	


Date


Feb. li, l9? 


Semi..Annual Report -. CertifIed Project
	


Date 


1}IEA No, 28h1 ,	 prathr Foote Mineral Co.	 Contract No. Idrn..E S23 


Ore Reserves 


Ore Estimates	 Tons	 Analysis -_7	
( 7LQ 


Original (4EA)	
'	 25 L/	 - )/'l/ . CQ5S	 is-


Increase (Operator)	 ) Co/i6,Thii/,fe - 
Total 


Decrease (Productio	 __________ 
Net Available


Shafts


Size	 Feet	 Cost


Investment ' - I 


IVoile 
Wjnzes


Size	 Feet	 Cost


Drifts & Crosscuts


Size	 'Feet	 Cost 


	


Raises
	


Drilliflg
	


Rehabilitation 


Type & 
Size	 Feet	 Cost
	


Size	 e	 Cost
	


Description	 Cost 


Facilities 


Mine Plant
	


Mill
	


Roads, 


Description	 'Cost
	


Description	 Cost
	


Description
	


Cost 


Remarks 
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EMIANNUAL REPORT ON CERTIFIED PROJECT 


OFFICIAL FILE COPY 
DMEA 


RECEIVEDFER	 6	 1957 
DA1t	 INITIALS	 CODE 


Ie.	 I(


Copany


W, A. Bck M1niiig Engineer 
U. S. Bi& of Min 


I


V.,
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DEFENSE MINERALS EXPLORATION At4INISTRAfION 


Rare and )&tsc. .1(eta1s	 Division	 : Date - 7236 


SemiAnnual Report - Certified Project 	 Date -	 1*1 to 7-l-6 


I1EA No. 2813 perathr FOOte MLne1 Contract No. Idm-E 


•	 .	
.. Ore Reserves S 	 . 	 . 


Ore Estimates Tons Analysis	 CI)1,,l 
-	


.	 S
. S 1fryf 	


R/l)	


.e -c 


Original (I4EA) .	 S


) 	


c/ ' bi'	 -Thifq/th; 
Increase (Operator) 	 S 	 . ( 	


pdiei9 
Total .	 .	 9 


Decrease (Production) 
Net Available ..	 1ft .	 / 


•	 .	 .	


.
.	 Investment .	 . 


Shafts Wjnzes Drifts & Crosscuts 


•	 Size	 Feet	 '. Cost	 .	 Size	 Feet. Cost	 Size	 Feet	 Cost 


Raises S 	 Drilhig .	 .	 S 	 •	 Rehabilitation. 


• 	
S Type&


S 


Size	 Feet Cost	 Size	 Feet Cost	 S Description	 Cost 


• 	 . 	 S


Facilities •	 S 	 S 


Mine Plant .	 .	 Mill .	


S 	


Roads. 


Description Cost	 Description Cost	 Description	 Cost 


S	 Remarks •	 •• 


,/&	 4/ c( 


S 'S 	 •


S 	


•	 oo,1e •	
•
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Semi-Annual Reports of Certified Projects 


Reporting Period 1/1/56 to 7/1/56	 Date of Examination July 14, 1956 


Operator: Foote Mineral Co. 18 W. Chelton Ave., Philadelphia, Penna. 


Mine Name Vtlilliaias Tracts 3 & 14 


County and State: Cleveland County, North Carolina 


Docket Number and çommo4ity --- DMEA-28).,1, Colunibium.'tantalum'-beryl-tin 


Contract Number --- idm-E 523 


Date of CoTitract: May 18, 1953 


Date 'of Certification: Noveniber 19, 19514 


Expiration Date of Royalty Payments : May 18, 1963 


Total Amount of Contract : 3O,50O,00 


Total Expenditures under Contract : 23,73S.10 


Amount of Government Participation at 90 	 2l, 361.59 


Royalty Payments this Period None 


Pievious Royalty Payments None 


Total Royalty Payments to Date None 


Percent Government Participation Repaid None. O.00Y) 


Royalty Due on Production to Date None 


Royalty Remarks: No production has been made from the properties to date.







I' 


Original Estimate of Reserves 
(from final Engr.-Geol. Report): 


Increase (or Decrease) of Reserves 
by work performed subsequent to 
original and last Field Team 
estimates:


28IOO tons of pe 
containing


3li, 


2S,L5O,OO 


none


JUL 23 19,56 
gniatite, in five bodies 
tons of beryl 
" " cassiterite 
'7	 g colmbitetantal its 
17	 spoduniine 


Revised Estimate of Reserves: 


Production this Period (Ore or Concentrates) in suitable detail none 


Amount of Previous Production (since date of contract) none 


Total DMEA Production to Date None 


Percent of Revised Reserves Mined 


Production Remarks: 


Other Remarks: 


(Investments, description of additional exploration or development 
work, production facilitieè, ard plant installations, etc. since 
completion of the exploration project work) 


Thomas L. Kesler, Chief Geologist for the Company stated that as far as he 


Iei no change in the lease, and no arrangements to start mining has been made0 


Signed	 Engineer
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DEFENSE 11INERALS EXPLORATION At1INISATION 


Date June U, l9S6 


Feb. 13, 19S6. 
Date July 1-.Dec.31, 19S5 


Contract No. Idm-.E S23 


Rare & Miscellaneous Metals	 Division 


Semi-.Annual Report - Certified Project 


DMEA No. 28)4].	 9prator Foote Mineral Co. 


Ore Reserves 


Ore Estimates	 Tons	 Analysis (Tons Contained) 


Original (t4EA)	 2S8,)400 ) Beryl - 1l Cassiterite lS, 
Increase (Operator) 	 None	 Columbite— antalite 3, 
Total	 -.	 258,t1OO - 


$pothunen - 2,Ii.O 


Decrease (Production)	 No e 
Net Available	 25O0 


Investment None 


	


Shafts
	 Winzes
	 Drifts & Crosscuts 


Size	 Feet	 Cost
	


Size	 Feet	 Cost
	


Size	 Feet	 Cost 


Raises


Size	 Feet	 Cost


Drillg 


ype & 
Size	 !	 Cost


Rehabilitation


Description	 Cost 


Facilities 


Mine Plant
	


Mill
	


Roads 


Description	 Cost
	


Description	 Cost
	


Description	 Cost 


Remarks 


Lease may be cancelled by Lessor on December 10, 19S6, if Lessee has not 
constructed permanent buildings upon the premises or has not carried on 
mining operations for at least 6 months.


o o 33,8
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SEANNUAL REPORT OF CERTIFIED PROJECT 


Reporting Perioth JuJr 1, 1955 December 31, 1955. Date of3.;: 2'.13..56 


Operator: .	 Foote Mineral Company, 18 W. Chelton Ave., Philadelphia, Pa, 


Mine Maine: Wihiame Tracts. 3 and 


County and State: Cleveland County, North Carolina 


Docket No. and Commodity& DMA-28L1, Col nbiuni .tanta1wi beryl and tin, 


Contract Number: Idm-E23 


Date of Contract: Nay 18, 1953 


Date of Certification: November 19, 19* 


Expiration Date of Royalty Payments May 18, 1963 


Total Amount of Contract: 	 30,500.00 


Total Expenditures under Contract; $23,735.10 


Amount of Government Participation at 9CF	 2l,36l,59 


Royalty Payments this Period: None 


Previous Royalty Payments; Nono 


Total Royalty Payments to Date: None 


Percent Government Participation Repaid 0.00% 


Royalty due on Productiofl to Date: None 


Royalty Renarke: Operator has not started tork on the properties covered by 
the contract to this date, 


Original Estiat of Reservee(from final flge ..Geo1, Report); 


258,LOO tons of pegmetite, in five bodi, containing: 
IO.8O tons of beryl 
]J.9O tons of cassiterite 
3L!.,55 tons of colwthite..tantaijte 


25,).$o.00 tone of spodume 


7/
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No additiol recervec have been developed as no work has been done or 


the property sinco the contract as coripletcd, Additional drilling will have to 


be done to further deltriit the deposit before production is started. 


The properties covered in this contract are two tracts heldby the 


Ooany in a lease d&ed Deoerber 10, 19i9. This ]e ceo is for a period of 98 


years and 'ias rar tipuions. The Operator is to pay certain royalties on 


production and a x!ininui rental of ($200.0 0 ) per nonth during the first year of 


the lease, ($300.00) per nonth during the second, third and fourth ysars ad 


($Loo.00) per nonth during the fifth and succeeding years. £rtic1e 19 of the 


lease stipulates that the Lesser shell have the option to cancel said lease at 


the end of seven (7) ycars fron the date hereof in the event that the Lessee has 


not. constructed peiianent buildings upon the leased praises or during the last 


eighteen xionths of said seven (7) years period the Lessee has not active 


carried on mining operations upon the leased eises for a total of at least 


six months.


As the seven (7) year period is	 on December 10th of this year and 


the Cora is not 'epared to start mining,they ar€. negotiating with the 


eseors to change the lease. If this cannot be done nining on the property 


should start in the near futures


W. A. Beck, ?ning giser 
U. S. Bureau of A1ino


V
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REPORT OF INSPECTION OF CERTIFIED PROJECT 


DNEj ..281a.k Idm-E3, (co1unbiva, tantalum, 
beryl an tin) WILLLU43 ThAOS 3 & 


Cleveland County, 1krth Carolira 


Operator& Foote Mineral Company, 18 W. Chelton Ave., Philadelphia, Pa 


?r. Ralph 12owe, Ass' t Mine Superintendent and . Thoias L 


Kesler, Chief Geologist, of the subject Company were contacted at their 


plant near Kings J'krnntain, N. C,, on Deceither S, 19. They infoxd the 


writer that no work had been done on the property covered by the above 


contract since it had been completed. According to the Company's lease 


they are required to start operations within a certain period. They are 


trying to negotiate a new lease which would eliminate that requfrinent. 


December , 19%.	
/ / 


/ 


Win, A. Beck Mining ngineer 
Bureau of Mines 


z	 1) t e	 -	
frL 


L) (-A







REPORT OF INSPECTION ON CERTIFIED PROJECT 
DMEA-28L.l, Idm-E523 


(Columbii.im-Tantaium-Beryl-Tin) 


IILLIAMS TRACTS 3 & Ii., Cleveland County, N. C. 


Operator:: Foote Minerals Company, 18 W. Chelton Ave., ailadeiphia, Pa. 


The writer called on Mr. Thomas L. Kesler at the above Company's 


property in Kings Mountain, N. C., on April 25, 1955. Mr. Kesler stated 


that no production had been made from the exp1ored property to date. He 


stated that he has been after the Company to do additional drilling on 


the properties but they have been too busy on their expansion program 


to take on this additional work. He could not give me any idea as to when 


they might start there.


Win. A Beck, Mining Engineer 
U. S. Bureau of Nines 


!isited: April 25, 1955.
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REPORT OF INSPECTION OF CERTIfiED PROJECT 


DMEAu.281L, Idm..E 23 
(Columbiuim'.Tantalunisu.beryl tin) 


WILLLANS TRACTS 3&1i. Cleveland County, N.C. 


Operators: Foote Minerals Company, 18 W. Chelten Avenue, Philadelphia, Pa 


The writer callo4 on Mr. Thomas L. Kesler at the above Company 


property in Kings Mountain, North Carolina on 1cember 6, 19. Mr. 


Kesler stated that r production has been made from the explored property 


to date. He stated that a little work may be nece ssaxy shortly on Tract 3 


to conform to the terms of their lease. However, he stated that he did 


not think anything would be done there before spring. 


December 6, l9S1


Win. A. Beck, Supervising Mining Engineer 
U. S. Bureau of Mines.







Totals To Date Approved 
Monthly Total


Approved Totals 
Previously Reported 


;J:	 cr 
V.", 


3437i4 
10000 


?9.8O 32q 9ô 


IIIIIZZIIZIZIIIIIIII IIIIIII IIIIIIIIIIIIIZIZIIZIIII 


2]945 


c.00


\ 


----


iiiiiiiiiiiiiziiiiizii jjjjjjiijjj jjIjjijji 
ç4


Approved Totals
To Date 


,9s,s'e'-


1/3 2L9 


I7:75 


IIIIIc'IFI9' 


9d65 


ITEMS OF COSTS	
Monthly	 Totals Previously 


Total	 Reported


(1) Independenti Contracts: 
Short Form J 


Bulldozing------------------------------------------


-------------------------------------
(2) Labor and Supervision: 


Crosscutting-----------------------------------------
Driftin---------------------------------------


Labor-----------------------------------------------


(3) Operating Mat'ls. and Supplies: 


Supervision-------------------------------------------
Technical Services-----------------------------------


Timber--------------------------------------------------
Explosives---------------------------------------------
Pipe------------------------------------------------------


Ccrc Jxc 
(4) Operatin	 Equi	 ent: 


-Renta' 1


------------------------


---------------------------


Depreciation-------------------------------
Purchase------------------------------------


(5) Initial Rehabilitation and Repairs------------
(6) New Bldgs., Improvements, etc-------------
(7) Miscellaneous: 


Repairs to Equipment----------
Sampling and Analysis:---------------------
Payroll Taxes----------------------------------------------------


(8) Contingencies (specify):


N


nMF-iO4 (Rev.)	 UNITED STA?ES	 udget Bureau No. 42-R1036.4 


/	 (April lt2)	 Approval expires 6-30-53. 
PARTMENT OF THE INTERIO 


DEFENSE MINERALS EXPLORATION ADMINISTRATIONj 


OPERATOR'S MONTHLY REPORT AND VOUCHER 


Month of	 , 954	 Docket No DMEA c	 Contract No 
Operator's Name --- Minerals b11—


Address 1 W C!*tn As,,	 id3ja, 
Contract Amount, s3QO.00-----... 	 Government Participation: 9O%	 Amount, s445q.00 


FOR OPERATOWS USE	 FOR GOVERNMENT USE ONLY 


TOTALS------------------------
	 17	 i^1 .223qJ.3 


I certify that the above bill is correct and just nd that payment therefor has not 
enre.	


1954Pa	 "th 


z2 
y 


1	 }tan Vii* 
Por	 Title Plant Ao**ant 


Wheii a voucher is signed or receipted in Ae name of a company or corporation, the name of the person writing 
the company or corporate name, as well as the capacity In which he signs, must appear. For example: "John 
Doe C'ornpany, per John Smith, Secretary," or "Treasurer," as the case may be. 


-*' NOTE.—Title 18, U. S. Code (Crimes), section 1001, makes It a criminal offense to make a willfully 
fai'e statement or representation to any department or agency of the United States as to any matter within its 
jurisdiction.


(Instructions on reverse)


Pursuant to authority vested in me, I certify 
that this account is correct and proper for pay-
ment in the amount of: 


Signature
(Authorized Certifying OIcezy 


Date-------------------Vou. No. 
(See. other side) 







0 ___: ________


(For Government use only) 


CERTIFICATION BY GOVERNMENT REPRESENTATIVE: 


I certify that to the best of my knowledge and belief the contractor submitting this voucher is operating a Defense Minerals 


Exploration Admi tration project under Contract No.2"-- in accordance with the terms of the contract. 


Signature	 Date 


APPROVAL B DMEA EXECUTIVE OFFICER OR ALTERNATE: 


Signature	 -Title	
I	


Date AU3 


MONTHLY REPORT OF 'OPERATOR 
The Operator (Contractor) 'of an exploration project is 


required to make a monthly report to the Government 
through the Regional Executive Officer. This report con-
sists of three parts as follows: 


(a) Form MF-1O4—Operito'rs Monthly Report and 
Voucher.—This form details expenditures and consti-
tutes a voucher for reimbursing the Operator for the 
Government's share of costs; 	 - 


(b) Form MF-104A—Operator's Unit Cost and Prog-
ress Report.—This is a statistical report of expenditures 
which shows costs for the various types of operation; 
and


(c) Narrative.—A concise narrative description of 
progress made, results accomplished, and any unusual 
difficulties encountered must be furnished as an attach-
ment to this Report and Voucher. Wherever possible, 
the narrative is to be illustrated with maps or sketches 
showing formations penetrated and location and assays 
of samples taken as well as advances in workings. In 
the case of diamond drilling or churn drilling, the loca-
tion and inclination of holes is to be shown on a map; 
logs and assays also are to be submitted. 


The Monthly Report of Operator should be prepared in 
an original and four copies all of which must be sent to the 
Executive Officer of the Region not later than the 15th of" 
the month following. 


Preparation of Form MF-104—Operator's Monthly Report 
and Voucher.—All the applicable spaces in Form MF-104 
should be filled in by the Operator, and the Operator or his 
agent should sign the certification in the lower left corner of, 
the form. 


The items of costs are arranged in the order tkey appear 
in Article 6 (a) of Form MF-200 (Revised February 1952), 
however, this form is readily adaptable for use in rep.orting 
activities under other,contract forms. 


Under Item (1) delete words "Short Form" if the contract 
is a sub-contract under Form MF-200; and delete word 
"Independent" if the contract reported is on Form MF-200 
(A). Also report work paid for on a unit basis under con-
tract Form MF-200 as though it were performed under an 
independent contract. 


Under Item (2) include labor, supervision and technical 
services incurred for the• xploratory operations. Do not 
include labor, supervisi9n and technical services used for 
work performed under items (5) and (6). 


Under Item (3) include \ the costs of material and supplies 
used in the project other than that used under items (5) 
and (6). 


Under Item (4) appear the three types of operating equip-
ment expenditures, that is, rental, purchase and depreciation. 
The expenditures made for renting equipment belonging to a


third party will be reported under "Rental". The amount 
paid or duly obligated for payment for the purchase of equip-
ment will be reported under "Purchase". The amount of 
expenditures due the Operator to reimburse him for deprecia-
tion of equipment owned will be reported under "Deprecia-
tion". 


Item (5) comprises costs of labor, supervision, technical 
services, materials, etc., which are used in the initial rehabili-
tation and repair of existing buildings, installations, fixtures, 
and equipment. These costs, therefore, should not be reported 
under items (2) and (3). 


Item. (6) includes the labor, supervision, technical seryices, 
materials, etc., used in the installation or construction of new 
buildings, fixed improvements; etc., necessary for the project. 
These costs, therefore, should not be reported under items 
(2) and (3). 


Item (7) covers miscellaneous types of expenditure such as 
payroll taxes, liability insurance, workmen's compensation 
insurance, repairs to equipment and sampling and analysis. 
Only that part of payroll taxes, liability insurance and 
workmen's compensation which are paid by. the operator 
should be reported under item (7). The share paid by 
the employee as a payroll deduction is to be included 
under item (2) as labor costs. 


Item (8) includes any unforeseen costs not included in the 
other seven categories. 


The original of Form MF-104 when submitted for reim-
bursable expenses incUrred under contract Form MF-200 
must be supported by original documentation or by certified 
copies of purchase orders, payrolls or transcripts of ,payrolls, 
unless such documentation has been waived by the Regional 
Executive Officer.. This certification may be stated thus, 
"Certified True Copy (or Transcript)", followed by appro-
priate signature.. If the Executive Officer of the Region 
determines that a contract under Form MF-200 shOuld have 
an "on-site" audit, that is, a Government auditor should 
make an audit of the Operator's books and records of account, 
the Operator need not support his monthly voucher with 
original or certified documents except in cases of equipment 
purchases whose individual costs exceed $50.00. In these 
cases the original or a certified copy of the purchase order or 
invoice should be attached to the Monthly Voucher. N. B.—
Only the èriginal of Form MF-104 is required to be docu-
mented. rhe four copies of Form MF-104 are not to be 
.thus supported. 


Form MF-104 submitted for reimbursement under fixed 
price contracts on Form MF-200- (A), however, are not re-
quired to be supported by documentation of any kind. The 
Operator will submit his , claim under item '(1) of Form 
MF-104 by deleting as stated above the word "Independent" 
and by showing the number of feet or other units immediately 
after the appropriate descriptive word, such as, drilling, bull-
dozing; crosscutting, drifting, etc., and giving the "Monthly 
Total" amount due. "Totals Previously Reported", and 
"Totals to Date" columns should also be filled in. 


GPO 83.38476 







COSTS Tms 
OPERATION	 UNIT	 MONTE


I Urrrs TO I UNiT COSTS UNITS THIs 1 Cosm TO' DATE I	 DATE	 I TO DATE MONTH II
Units
	 Unit Casts 


Budget Bureau No. 42-R1151.1 
Approval expires 6-30-53. Form MF-104A	 . 


(AprP.4952)


/	 UNITED STATES 
DEPARTMENT OF THE INTERIOR, 


DEFENSE MINERALS EXPLORATION ADMINISTRATION 


OPERATOR'S UNIT COST AND PROGRESS REPORT 


Month of J*iW----------195...k	 Docket No. DMEA 
Operator's Name ?O* M1r*era] ciçezj	 - 


Address --is-I*I---
I	 II	 I	 II	 I


Contract No 
Minerals 


n


AUTHORIZED RY CONTRACT 


da 100*QO 
5J,f,)Q 
30,00 


c;.7OCa3 
90 g-t-------


V
TOTAL	 COSTS 


AUTHORIZED BY 
CONTRACT 


iOQ.OD2da 
2,xxJ.cx 4 o, 


?45 2019;6' 
-__a-,--


379,Q 422' 
------------


(1 3----------------.19 )4()O--


TOTAL DISTRIBUTED COST&...... 


Operating Equipment Purchased-----------------------------
Initial Rehabilitation and Repairs---------------------------
New Buildings, Improvements, etc--------------------------


(Z91.i 
The undersigned company, and the'official . executing this certification on its 


behalf, hereby certify that the information contained in this report is correct and I,EMARKB.----------------------------------------------------
complete to the jest of their knowledge and belief.----- ----------------------------------------------------------


Date! -- 4p 954 o ator 


Per	 *Co*4flt	 - 


- NOTE.—TItIe 18, U. S. Code (Crimes), section 1001, makes It a criminal offense to make a wifliuhly 
fuse statement or representation to any department or agcncy of the United States as to any matter within 
Itejurisdiction.	 ' 


(Instructions on reverse) 


(For Government use only)


Udodz — 
_____ 


Q c 	 zk Ret W1. 


ShaftS---------------------------------
Winzes------------------------------
Drilling: Core-----------------


Ft. 


A	 i Core t. 


-----------------


------


Trenching-----------------------------


Roads and Trail&...M	 --- ZZ	 --
---------------------------







0 


INSTRUCTIONS 


Preparation of Form MP-1O4A----Operator's Unit Cost and Progress Report.—Applicable 
places on Form 104A should be filled in by the Operator. The purpose of hs form is 
twofold as follows: (1) to furnish the supervising engineers and other administrators with 
statistical information necessary to better determine the progress of the project; and (2) to 
furnish more permanent information on mining costs for future use. The more important 
phases of operation on which permanent information is desired have been outlined in the 
form. There are blank lines, hoscvr, for those unusual phases which may need to be 
reported for a particular project. It will be necessary for the Operator to distribute his 
costs among the applicable phases .reported with the exception of three items the costs of 
which are not to be distributed by the Operator. These three items are: "Operating Equip-
ment ' Purchased", "Initial Rehabilitation and Repairs", and "New Buildings, Improve-


•	 ments, etc." The reason for not distributing these items 'on a monthly basis is doubtless	 '	 ' 
clear to the Operator, since' such distribution might well overstate the cost for any one 
m6nth or period short of the entire contract period. 


Form MF-104A has been designed to'tie in with Form MF-104 for both rponthly and 
cumulative costs. The "Total Costs" on Form MF-104A for each month should equal 
the monthly "Total Costs" as reported on Form MF-104. This is also true of the "Total 
Costs To Date".	 '	 '	 ' •


	


	
In preparing Form MF-104k, it will be necessary frequently to distribute certain 


casts over a number of items. For instance, supervisory and engineering costs may have, 
• ' to be distributed over several phases, such as, driftin, crosscutting, raising, etp., provided 


that these items were reported active for the month. Such distributions should be made 
on the basis of time spent on the various phases, on man days of labor charged to such 
phases, or on some other equitable basis. "Operating Equipment", "Initial Rehabilita-
tion and Repairs", and "New Buildings Improvements; etc.", will be distributed to the 
several phases of the project by the Washington, Office of DMEA at the close of the project 
if determined necessary. The last two columns headed "Authorized by Contract" will be 
filled in by the Operator if such information is found in the contract. This information is 
usually a part of Exhibit "A" of the contract'. , A space forremarks has been provided.for 
the use of the-Operator to call attention to any unusual circumstances causing excessive or 
dispioportionate unit costs. • 	 ,
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UNITED S1ITES 


/	 •EPARTMENT OFTHE INTERIOS 
/	 DEFENSE MINERALS EXPLORATION ADMINISTRATION


Budget Bureau No. 42-R1036.4 
Approval expires 6-30-53. 


V	 OPERATOR'S MONTHLY REPORT AND VOUCHER	 /1 
May	 4	 nz- 52. 


erator's Name Yoote	 No DMEA—	 Contract 


Add	 W. c1en Avue,	 elphia, P.	 Tin 
Contract Amount, $	 Government Participation	 Amount, $ 


FOR OPERATOR'S USE
	


FOR GOVERNMENT USE ONLY 


ITEMS OF COSTS
Monthly	 Totals Previously	 Totals To Date	 Approved	 Approved Totals 


Total	 Reported	 Monthly Total Previously Reported
Approved Totals 


To Date 


(1) Independent1 Contracts: 
Short Form 


Drilling-----------------------------
Bulldozing--------------------------
Crosscutting-----------------------


-------------------


(2) Labor and Supervision: 
Labor-------------------------------
Supervision------------------------
Technical Services---------------


(3) Operating Mat'ls. and Supplies: 
Timber-----------------------------
Explosives 
Pipe---------------------------------


2Toois 
"Coe1xee 


(4) Operating Equipment: 
RentaL(Trflk)'_____________ 
Purchase---------------------------
Depreciation----------------------


(5) Initial Rehabilitation and Repaira. 
(6) New Bldgs., Improvements, etc 
(7) Miscellaneous: 


Repairs to Equipment 
Sampling and Analysia. 
Payroll Taxes---------------------
Liability Insurance--------------Accourrtant 


(8) Contingencies (specify):


i3,714.5
	


13,714. 5 
i0000---
	 Iooioo---------------------- 	


::::i:::i: 


""4,400.09 


"5;744 ------------------------------
Pursuant to authority vested in me, I certify 


that this acoount is correct and proper for pay-
ment in the amount of: 


I certify that the above bill is correct and just nd that payment therefor has not 


	


been rey	 7, 1954	 'oote Miera1 Cnpary 
Date -------------Pe ---------


	


Per	 Title 
Wheii a voucher is signed or receipted in the)iame of a company or corporation, the name of the person writing 


the company or corporate name, as well as tim ca_pacity in which he signs, must appear. For example: "John 
Doe Company, per John Smith, Secretary," or "Treasurer," as the case may be. 


-*' NOTE.—Tltle 18, U. S. Code (Crimes), section 1001, makes it a criminal offense to make a willfully 
faie'e statement or representation to any department or agency of the United States as to any matter within its 
jurisdiction.


(Instructions on reverse) 


Signature	
(Authorized Certifying Officer) 


1954- Vou. No. 
(See other side)







•	 • 


(For Government use only) 


CERTIFICATION BY GOVERNMENT REPRESENTATIVE: 


I certify that to the best of my knowledge and belief the contractor submitting this voucher is operating a Defense Minerals 


Exploration Administration project under Contract No.ZQ2252 in accordance with the terms of the contract. 


	


Signature ---- -L3.J13444t------------------------------------- Title 	 Date j,SA4------------


APPROVAL BY DMEA EXECUTIVE OFFICER OR ALTERNATE:


XECUTVE OFROER 


	


Titi	 R1OII--- Date 4UG 


MONTHLY REPORT OF OPERATOR 
The Operator (Contractor) 'of an exploration project is 


required to make a monthly report. to the Government 
through the Regional Executive Officer. This report con-
sists Of three parts as follows: 


(a) Form MF-104—Operçrt(r's Monthly Report and 
Voucher.—This form detail's expenditures and consti-
tutes a voucher for reimbursing the Operator for the 
Government's share of costs; 


(b) Form MF-104A—Operator's Unit Cost and Prog-
ress Report.—This is a statistical report of expenditures 
which shows costs for the various types of operation; 
and


(c) Narrative.—A concise narrative description of 
progress made, results accomplished, and any unusual 
difficulties encountered must be furnished as an attach-
ment to this Report and Voucher. Wherever possible, 
the narrative is to be illustrated with maps or sketches 
showing formations penetrated and location and ssays 
of samples taken as well as advances in workings. In 
the case of diamond drilling or churn drilling, the loca-
tion and inclination of holes is to be shown on a map; 
logs and assays also are to be submitted. 


The Monthly Report of Operator should be prepared in 
an original and four copies all of which must be sent to the 
Executive Officer of the Region not later than the 15th of 
the month following. 


Preparation of Form MF-104--Operator's Monthly Report 
and Voucher.—A1l the applicable spaces in Form MF-104 
should be filled in by the Operator, and the Operator or his 
agent should sign the certification in the lower left corner of 
the form. 


The items of costs are arranged in the order they appear 
in Article 6 (a) of Form MF-200 (Revised February 1952), 
however, this form is readily adaptable for use in Eep,orting 
activities under other,contract forms. 


Under Item (1) delete words "Short Form" if the contract 
is a sub-contract under Form MF-200; and delete word 
"Independent" if the contract reported is on Form MF-200 
(A). Also, report work paid for on a unit basis under con-
tract Form MF-200 as though it were performed under an 
independent contract. 


Under Item (2) include labor, supervision and technical' 
services incurred for the exploratory operations. Do not 
include labor, supervisi9n and technical services used for 
work performed under items (5) and (6). 


Under' Item (3) include the costs of material and supplies 
used in the project other than that used under items (5) 
and (6). 


Under Item (4) appear the three types of operating equip-
ment expenditures, that is, rental, purchase and depreciation. 
The expenditures made for renting equipment belonging to a


third party will be reported under "Rental". The amount 
paid or duly obligated for payment for the purchase of equip-
ment will be reported under "Purchase". The amount of 
expenditures due the Operator to reimburse him for. deprecia-
tion of equipment owned will be reported under "Depreciá-
tion". 


Item (5) comprises costs of labor, supervision, technical 
services, materials, etc., which are used in the initial rehabili-
tation and repair of existing buildings, installations, fixtures, 
and equipment. These costs, therefore, should not be repOrted 
under items (2) and (3). 


Item (6) includes the labor, supervision, technical services, 
materials, etc., used in the installation or construction of new 
buildings, fixed improvements, etc., necessary for the project. 
These costs, therefore, should not be reported under items 
(2) and (3). 


Item (7) covers miscellaneous types of expenditure such as 
payroll taxes, liability insurance, workmen's, compensation 
insurance, repairs to equipment and sampling and analysis. 
Only that part of payroll taxes, liability insurance and 
workmen's compensation which are paid by the operator 
should be . reported under item (7). The share paid by 
the employee as a payroll deduction is to be included 
under item (2) as labor costs. 


Item (8) includes any unforeseen costs not included in the 
other seven categories. 


The original of Form MF-104 when submitted for reim-
bursable expenses incUrred under contract Form MF-200 
must be supported by original documentation or by certified 
copies of purchase orders, payrolls or transcripts of payrolls, 
unless such documentntion has been waived by the Regional 
Executive Officer.. This certification may be stated thus, 
"Certified True Copy (or Transcript)", followed by appro-
priate signature. If the Executive Officer of the Region 
determines that a contract under Form MF-200 should have 
an "on-site" audit, that is, a Government auditor should 
make an audit of the Operator's books and records of account, 
the Operator need not support his monthly voucher with 
original or certified documents except in cases of ecpiipment 
purchases whose individual costs exceed $50.00. In these 
cases the original or a certified copy of the purchase order or 
invoice should be attached to the Monthly Voucher. N. B.—
Only the original of Form MF-104 is required to be docu-
mented. The four co.pies' of Form MF-104 are not to be 
thus supported. 
• Form MF-104 submitted for reimbursement under fixed 
price contracts on Form MF-200- (A), however, are not re-
quired to be supported by documentation of any kind: The 
Operator will submit his claim under item (1) of Form 
MF-104 by deleting as stated above the word "Independent" 
and by showing the number of feet or other units immediately 
after the appropriate descriptive word, such as, drilling, bull-
dozing, crosscutting, drifting, etc., and giving the "Monthly 
Total" amount due. "Totals Previously Reported", and 
"Totals to Date" columns should also be filled in. 
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Budget Bureau No. 42-RUS1.1 
Approval expIres 6-30-53. 


V	
UNITED STATES 


/	 DEPARTMENT OF THE INTERIOR 
V


DEFENSE MINERALS EXPLORATION ADMINISTRATION 


OPERATOR'S UNIT COST AND PROGRESS REPORT 


Month of ..M ------------- 	 Docket No. DMEA 2q41 
Operator's Name	 1Uner1-Copr ----------------------------------------


Address	 W.	 -------


Contract No. 
Minerals oibi-
Tnta1t*,...B*r71.and.Tin-


AtTH0RTZED BY CONTRACT 


OPERATION	 UNIT	 COSTS PaTs UNITS THIS	 I UNITS TO 
MONTE 1 Morvrs	 CosTe'ro DATE	 DATE 


-Bu11dosing ----------------------------------------------------- 0000 - .Da7 


Mo.----------------------------------------------- 2,000.00 4-M 
•--T-ru$k--R.nta1------Wk---------------------------------------------------.-- 4'• 


Winzes-------------------------------





Drilling: Core.NX---------------





-----------------


zAcoinitant 
Trenching 
____ 


---------------------------


TOTAL DISTRIBUTED COSTS-------------------------


•Unv Cosi 
TO. DATE	


Units I 


5 Day. 
4-Mo.--


Unit Costs 


100.00 
500.00----


3Q.1QQ----


ToTAL COSTS 
AUTHORIZED BY 


Operating Equipment Purchased------------
Initial Rehabilitation and Repairs 
New Buildings, Improvements, etc---------


TOTAL COSTS---------------------------- 2,32,50. 


The undersigned company, and theofficial executing this certification on its 
behalf, hereby certify that the information contained in this report is correct and 
complete to the ,best of their knowledge and belief. 


Date Ttm#..7..1954 Operator 100T&MNAkcx4&N __________ 


Kings Mmtain Division 


Per ---------------Title 


NOTE.—TltIe 18, U. S. Code (Crimes), sectIon 1001. makes It a criminal offense to make a willfUlly 
false statement or representation to any department or agcncy of the United States as to any matter within 
Its jurisdiction.


(Instructions on reverse) 


(For Government use only)


REMARKS:----------------------------------------------------







•	 - •	 I 


:: INSTRUCTIONS 


Preparation of Form MP–ZO4A---OperatOr's Unit Cost and Progress Report.—Applicable 
places on Form 104A should be filled in by the Operator. The purpose of this form is 
twofold as follows: (1) to furnish the supervising engineers and other administrators with 
statistical information necessary to better determine the progress of the project; and (2) to 
furnish more permanent information on mining costs for future use. The more important 
phases of operation on which permanent information is desired have been outlined in the 
form. There are blank lines, however, for those unusual phases which may need to be 
reported for a particular project. 1t will be necessary for the Operator to distribute his. 
costs. among the appliable phases repored with the exception of three items the costs , of 
which are not to be distributed by th Operator. These three items are: "Operating Equip-' 
ment Purchased", "Initial Rehabilitation .and Repairs", and "New Buildings, Improve- . 
ments, etc." The reason for not distributing these items 'on a monthly basis is doubtless 
clear to the Operator, since such distribution might well overstate the cost or any one 
month or period short of the entire contract period. 


Form MF-104A has been designed to tie in with Form MF-104 for both rhonthly and 
cumu'ative costs. The "Total Costs" on Form MF-104A for each month should equal . 
the, monthly "Total Costs" as repdrted on Form MF-104. This i's also true of the "TOtal 
Costs To Date". 


In preparing Form MF-104A, it will be necessary frequently to distribute certain 
costs over a number of items. For instance, supervisory and engineering costs may have 
to be distributed over several plass, such as, drifting, crosscutting, raising, etc., provided -'' 
that these items were reported active for the month. Such'ditributions shOuld be made 
on the basis of time spent on the various phases, on man days of labor charged to such 
phases, or on some other equitable basis. "Operating Equipment", "Initial Rehabilita-
tion and Repairs", and "New Buildings Improvements, etc.", will be distributed to the 
several phases of the project by the Washington Office of DMEA at the close of. the project 
if determined necessary. The last two columns headed "Authorized by Contract" will be 
filled in by the Operator if such information is found in the contract. This information is 
usually a part of Exhibit "A" of the contract. A space for remarks has been provided, for 
the use of the'Operator to call attention to any unusual circumstances causing excessive or 
disproportionate unit costs. 	 •. ,'
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(Rev.)	 UNITED STATES — 4je52)	 a	 - 


V'


7 .	 EPARTMINT OF THE INTERI 
/	 ENSE MINERALS EXPLORATION ADMINISTR	 N 


//	 OPERATOR'S MONTHLY REPORT AND VOUCHER 


/Month of April-------------------, 1954.	 Docket No. DMEA 2814	 Contract NOjV	 ---------
/ Operator's Name /Footei4inerai Ccnpany-----------------------------------------Minerals Colubithm.Tantulum 


Address 18Whelten-Ave.,-Phi1ade1phia,-Pa. -------------
Contract Amount, $30,500.00 ---- ------- Government Participation: ..90%	 Amount, $27,450.00 ------------


Anproyal expires 6-3O-53 


QECEIrEi 


nr\.j ifl\ ct-i 
11 


FOR OPERATOR'S USE
	


FOR GOVERNMENT USE ONLY 


ITEMS OF COSTS 


(1) Independenti
Contracts: 


Short Form 


Drilling------------------------------


Bulldozing--------------------------


Crosscutting------------------------


Drifting-----------------------------


irenchin ------------------- V  


(2) Labor and Supervision: 


Labor--------------------------------


Supervision-------------------------


Technical Services 


(3) Operating Mat'ls. and Supplies: 


Timber------------------------------


Explosives--------------------------


Pipe----------------------------------


Track................................ 


&aU--Too1s------------------
Coz'e--Boxs --------------------


(4) Operating Equipment: 


RentaL (!ritck)------------V 


Purchase----------------------------


Depreciation....................... 


(5) Initial Rehabilitation and Repaira. 


(6) New Bldgs., Improvements, etc 


(7) Miscellaneous: 


Repairs to Equipment........... 


Sampling and Analysis 


Payroll Taxes...................... 


Liability Insurance............... 


Accountant- ------------------


(8) Contingencies (specify): 


TOTALS-------------------------------


Monthly 
Total


Totals Previously 
Reported


Totals To Date Approved 
Monthly Total


Approved Totals 
Previously Reported


Approved Totals 
To Date 


13,714.58 L3,714.58 
100.00-----V10000 


3L79.0------


4,400.00---- --


379.-SO------


4,40O.0 ...... 


21-945-------
100.00------
219.75-- ----


100.0( ------


5i0.00-------540.00------


---12i0.0O ----.1567.50------


---


1G.0


2,777.50------- --
---


c).,, 


-------------


--- -----------------


--1210.00- I21.,.1i.i T 42L.22,.39L1.63----


	


rect and just and that payment therefor has not


	


	 Pursuant to authority vested in me, I certify 
that this acoount is correct and proper for pay-


Date M&T4.19.5k Cpa ee ?ootoJiineraLCcpany--------------------------ment in the amount of: 


s Mountain Divi8ion 
Per 4Lff(	 --Title P1antAccountan± ............ 


When a voucher is signed or receipted in the name of a company or corporation, the name of the person writing 
the company or corporate name, as well as the capacity In which he signs, must appear. For example: John 
Doe Company, per John Smith, Secretary," or 'Treasurer, as the case may be. 


—4'. NOTE.—TltIe 18, U. S. Code (Crimes), sectIon 1001, makes 1$ a criminal offense to make a wfllfully 
false statement or representatlonto any department or agency of the United States as to any matter within Its 
jurisdiction. V


• (Instructions on reverse) 


V	
8.	 U 


I certify that the above bill is cor 
been received.


Signature ------
(Authorized Certifying Officer 


DI JN Vou. No. 
(See other side) 







----.(For Government use only) 


CERTIFICATION BY GOVERNMENT REPRESENTATIVE: 


I certify that to the best of my knowledge and belief the contractor submitting this voucher is operating a Defense Minerals 


Exploration Administration project under Contract No.?	 in accordance with the terms of the contract. 


Signature	 Title	 Date ------


APPROVAL BY D EA EXECUTIVE OFF CER OR ALTERNATE: 


Signature	 tle ?	 Date 
MAY2--19 


MONTHLY REPORT OF OPERATOR 
The Operator (Contractor). of an exploration project is 


required to make a monthly report to the Government 
through the Regional Executive Officer. This report con-
sists of three parts as follows: 


(a) Form MF-104—Operator's Monthly Report -and 
Voucher.—This form details expenditures and consti-
tutes a voucher for reimbursing the Operator for the 
Government's share of costs; 


(b) Form MF-104A—Operator's Unit Co8t and Prog-
ress Report.—This is a statistical report of expenditures 
which shows costs for the various types of operation; 
and


(c) Narrative.—A concise narrative description of 
progress made, results accomplished, and any unusual 
difficulties encountered must be furnished as an attach-
ment to this Report and Voucher. Wherever possible, 
the narrative is to be illustrated with maps or sketches 
showing formations penetrated and location and assays 
of samples taken as well as advances in workings. In 
the case of diamond drilling or churn drilling, the loca-
tion and inclination of holes is to be shown on a map; 
logs and assays also are to be submitted. 


The Monthly Report of Operator should be prepared in 
an original and four copies all of which must be sent to the 
Executive Officer of the Region not later than the 15th of 
the month following. 


Preparation of Form MF-104—Operator's Monthly Report 
and Voucher.—All the applicable spaces in Form MF-104 
should be filled in by the Operator, and the Operator or his 
agent should sign the certification in the lower left corner of 
the form. 


The items of costs are arranged in the order they appear 
in Article 6 (a) of Form MF-200 (Revised February 1952), 
however, this form is readily adaptable for use in reporting 
activities under other contract forms. 


Under Item (1) delete words "Short Form" if the contract 
is a sub-contract under Form MF-200; and delete word 
"Independent" if the contract reported is on Form MF-200 
(A). Also, report work paid for on a unit basis under con-
tract Form MF-200 as though it were performed under an 
independent contract. 


Under Item (2) include labor, supervision and technical 
services incurred for the exploratory operations. Do. not 
include labor, supervision and technical services used for 
work performed under items (5) and (6). 


Under Item (3) include the costs of material and supplies 
used in the project other than- that used under items (5) 
and (6).	 - 


Under Item (4) appear the three types of operating equip-
ment expenditures, that is, rental, purchase and depreciation. 
The expenditures made for renting equipment belonging to a


third party will be reported under "Rental". The amount 
paid or duly obligated for payment for the purchase of equip-
ment will be reported under "Purchase". The amount of 
expenditures due the Operator to reimburse him for deprecia-
tion of equipment owned will be reported under "Deprecia-
tion". 


Item (5) comprises costs of labor, supervision, technical 
ser\rices, materials, etc., which are used in the initial rehabili-
tation and repair of existing buildings, installations, fixtures, 
and equipment. These costs, therefore, should not be reported 


• under items (2) and (3). 
Item (6) includes the labor, supervision, technical services, 


materials, etc., used in the installation or construction of new 
buildings, fixed improvements, etc., necessary for the project. 
These costs, therefore, should not be reported under items 
(2) and (3). 


Item (7) cOvers miscellaneous types of expenditure such as 
payroll taxes, liability insurance, workmen's compensation 
insurance, repairs to equipment and sampling and analysis. 
Only •that part of payroll taxes, liability insurance and 
workmen's compensation which are paid by the operator 
should be reported under item (7). The share paid by 
the employee as a payroll deduction is to . be included 
under item (2) as labor costs. 


Item (8) includes any unforeseen costs not included in the 
other seven categories. 


The original of -Form MF-104 when submitted for reim-
bursable expenses incurred under contract Form MF-200 
must be supported by original documentation or by certified 
copies of purchase orders, payrolls or transcripts of payrolls, 
unless such documentation has been waived by the Regional 
Executive Officer.. This certification may be stated thus, 
"Certified True Copy (or Transcript)", .followed by appro-
priate ignature. If the Executive Officer of the Region 
determines that a contract under Form MF-200 should have 
an "on-site" audit, that is, a Government auditor. should 
make n audit of the Operator's books and records of account, 
the Operator need not support his monthly voucher with 
original or certified documents except in cases of eqiipment 
purchases whose individual costs exceed $50.00. In these 
cases the original or a certified copy of the purchase order or 
invoice should be attached to the Monthly Voucher. N. B.—
Only the original of Form MF-104 is required to be docu-
mented. The four copies of Form MF-104 are not to be 
thus supported. 


Form MF-104 submitted for reimbursement under fixed 
price contracts on Form MF-200 (A), however, are not re-
quired to be supported by documentation of any kind. The 
Operator will submit his claim under item (1) of Form 
MF-104 by deleting as stated above the word "Independent" 
and by showing the number of feet or other units immediately 
after the appropriate descriptive word, such as, drilling, bull-
dozing, crosscutting, drifting, etc., and giving the "Monthly 
Total" amount due. "Totals Previously Reported", and 
"Totals to Date" columns should also be filled in. 
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TOTAL	 COSTS AUTHORIZED BY 
CONTRACT


,xiBu1].dozing	 -I a 
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Drilling: CoreJ.- -.-----------------------------] I ,cnCori ________ 1 QL -----


It......Trenching---------------------------
i(t,&Supp]i La 


Go1oat—Bipøi-


TOTAL DISTRIBUTED CoST&... - 


Budget Bureau No. 42-R 1151.1 
Approval expires 6-30-53. J3rm-lO4A


(April I52)


UNITED STATES
DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS EXPLORATION ADMINISTRATION 


OPERATOR'S UNIT COST AND PROGRESS REPORT


'd1nisr 
Ui 0 '/954 


Contract No.	 E23 
Minerals	 WUbiWU ------------





tuuryLan4.Tin 


AUTHORIZED BY CONTRACT 
UNIT COSTS	 - 


Units	 Unit Costs 


Month of	 -------- 1954	 Docket No. DMEA 284 


	


Operator's Name	 teMin--ra].CQmp*fly 
Address 18W!Ch1ten 


	


OPERATION	 UNIT	 COSTS THIS UNITS THIS	 CoSTS TO DATE	 UNITS TO 


	


- -
	 - ._	 TO DATE 


Operating Equipment Purchased-------------------------------
Initial Rehabilitation and Repairs 
New Buildings, Improvements, etc----------------------------


TOTAL COSTS-----------------------------121()JX1--------------------22,391.63---------------------------------------


The undersigned company, and the'official executing this certification on its 
behalf, hereby certify that, the information contained in this report is correct and REMARKS -----------------------------------------------------


complete to the jest of their knowledge and belief. 


Date------4,1954----Operator aoteM.fle1'101N11paD7---------------
-s Mountain Divi±n 


Per--------.--------Title fltAC4?)3D1tant-----------


-k NOTE.—Tltle 18, U. S. Code (Crimes), section 1001, snakes It a criminal offense to make a wIIlfaUy 
false statement or representation to any depathnent or agcncy of the United States as to any matter within 
Its jurisdiction.


(Instructions on reverse) 


(For Government use only) 







..	 :1 
INSTRUCTIONS 


Preparation of Form MF-1O4A---Operator's Unit Cost and Progress Report.—Applicabie 
places on Form 104A should be filled in by the Operator. The purpose of this form is 
twofold as follows: (1) to furnish the supervising engineers and other administrators with 
statistical information necessary to better determine the progress of the project; and (2) to 
furnish more permanent information on mining costs for future use. The more important 
phases of operation on which permanent information is desired have been outlined in the 
form. There are blank lines, howevQr, for those unusual phases which may need to be 
reported for a particular project: It will , be necessary for the Operator to distribute his 
costs among the applicable phases reported with the exception of three items the costs of 
which are not to be distributed by the Operator.' These three items are: "Operating Equip-
ment Purchased", "Initial Rehabilitation and Repairs", and "New Buildings, Improve-
ments, etc." The reason for not distributing these items 'on a monthly basis is doubtless 
clear to the Operator, since such distribution might well overstate the cost for any one 
month or period short of the entire contract period. 


Form MF-104A has been 'designed to tie in with Form MF-104 for both monthly and 
cumulative costs. The "Total Costs" on Form MF-104A for each month should equal 
the monthly "Total Costs" as reported on Form MF-104. This is also true of the "Total 
Costs To Date". 


In preparing Form MF-104A, it will be necessary fre4uently to distribute certain 
costs over a number of items. For ,instance, supervisory and engineering costsmay have 
to be distributed over several phases, such as, drifting, crosscutting, raising, etc., provided 
that these items were reported active for the month. Such distributions should be made 
on the basis of time spent on the various phases, on man days of labor charged to such 
phases, or on some other equitable basis. "Operating Equipment", "Initial Rehabilita-
tion and Repairs", and "New Buildings Improvements, etc.", will be distributed to the 


• several phases of the project by the Washington Office of DMEA at the close of the project 
if determined necessary. The last two columns headed "Authorized y Contract" will be 
filled in by the Operator if such information is found in the contract. This information is 
usually a part of Exhibit "A" of the contract. A space for remarks has been provided, for 
the use of 'the Operator to call attention to any unusual circumstances causing excessive or 
disproportionate unit costs. 	 .-	 .


I 


GP.O 8338475



















Form MF-104 (Rev.)
(April 1952) UNITED STATES	 Budget Bureau No. 42-R1036.4 


I PARTMEiT OF THE INTERIO•	
Approval ezpfr,s3O53 


DEFENSE MINERALS EXPLOFATIbN ADMINISTRATION• 	 '' 


OPERATOR'S MONTHLY REPORT AND VOUCHER '''2	 I) . 


Month of---- - March.---------------, 195..4....	 Docket No. DMEA .2041	 Contract No. .I1(- 523 
Operator's Name 7oote-MinSra1r-Ccnipany----------------------------------------- Minerals Co1umbiumTanti1tnn 


Address 1W..ie1tnAv..,- .Ph.]ade1phia,- .Pa. 	 Ber11inaM-.Tin __________  
Contract Amount, $30,.500,f0-------- - Government Participation: . 90%	 Amount, $....27,450.Q0 


FOR OPERATOR'S USE 


Monthly	 Totals Previously 	 Totals To Date 
Total	 Reported


FOR GOVERNMENT USE ONLY 


Approved	 Approved Totals
Monthly Total Previously Reported


ITEMS OF COSTS Approved Totals 
To Date 


-----------------


LLfLi3 


(1) Independenti Contracts: 
Short Form 


Drilling------------------------------
Bulldozing 
Crosscutting------------------------
Drifting-----------------------------
.Trenching ------------------


(2) Labor and Supervision: 
Labor--------------------------------
Supervision-------------------------
Technical Services----------------


(3) Operating Mat'ls. and Supplies: 
Timber------------------------------
Explosives--------------------------
Pipe----------------------------------
Track--------------------------------
.SmalLToole- ---------------


-Core--Boxes -----------------
(4) Operating Equipment: 


Rental--------(Truck.) ........ 
Purchase----------------------------
Depreciation-----------------------


(5) Initial Rehabilitation and Repairs... 
(6) New Bldgs., Improvements, etc.. 
(7) Miscellaneous: 


Repairs to Equipment----------
Sampling and Analysis..--------
Payroll Taxes---------------------
Liability Insurance--------------


--Accountant ------------------


(8) Contingencies (specify): 


rp,,,, -------------------------56140 


3,942.9 ------97716S -Z3r?a4•58 
10$.0o 


235.O-----------379.Q 


::::::::::::::::::.I::::: 


100.00 ------------100.00 ----------------. 
29-.7-5-----------21945- ----------------


54&00
---------------------------------a.# 


----------------


1,.526.50	 1r6750 


k---16O.O


Pursuant to authority vested in me, I certify 
that this acoount is correct and proper for pay-
ment in the amount of: 


I certify that the above bill is correct and just nd that payment therefor has not 
been received. 
Date 4j7954Paye .-t$-Mira-Compafl ----------------------


$ Mountain Division . - 
Per	 -	 Title ---P	 A'Anig4tpt-. 


Whea a voucher is signed or receipted in tb name of a company or corporation, the name of the person writing 
the company or corporate name, as well as the capacity in which he signs, must appear. For example: "John 
Doe Company, per John Smith, Secretary," or "Treasurer," as the case may be. 


—* NOTE.—Title 18, U. S. Code (Crimes), section 1Q01, makes Ii a criminal offense to make a willfully 
faIs'e statement or representation to any department or agency of the United States as to any matter within its 
jurisdictIon.


(Instructions on reverse)


Signature -----
(Authorized Certifying Offic	 - 


Da	 ---- -G--11- Vou. No. GLS...... 
tS'e other side)







_________________________________________________________________ 


(Fo, Government vie only) 


CERTI'FICATION BY GOVERNMENT REPRESENTATIVE: 


I certify that to the best of my knowledge and belief the contractor submitting this voucher i8 operating a Defense Minerals 


Exploration Administration project under Contract No /2iin accordance with the terms of the contract. 


Signature---------------------------------------------Title 	 Date 34e 
APPROVAL BY DMEA EXECUTIVE OFFICER OR ALTERNAE:


Executive Officer 
Signature -	 Title	 Date --------


MONTHLY REPORT OF OPERATOR 


The Operator (Contractor)' 'of an exploration prdject is 
required to' make a monthly report to the Government 
through the Regional Executive Officer. This report con-
sists of three parts as follows: 


(a) Form MF-1O4—Operat6's Monthly Report and 
Voucher.—This form details expenditures and consti-
tutes a 'voucher for reimbursing the Operator for the 
Government's share of costs; 


(b) Form MF-104A—Operator's Unit Cost and Prog-
ress Report.—This is a statistical report of expenditures 
which shows costs for the various types of operation; 
and


(c) Narrative.—A concise narrative description of 
progress made, results accomplished, and any unusual 
difficulties encountered must be furnished as an attach-
ment to this Report and Voucher. Wherever possible, 
the narrative is to be illUstrated with maps or sketches 
showing formations penetrated and location and' assays 
of samples taken as well as advances in workings. In 
the case of diamond drilling or churn drilling, the loca-
tion and inclination of holes is to be shown on a map; 
logs and assays also are to be submitted. 


The Monthly Report of Operator should be prepared in 
an original and four copies all of which must be sent to the 
Executive Officer of the Region not later than the 15th of2 
the month following. 


Preparation of Form MF-104—Operator's Monthly Report 
and Voucher.—A1l the applicable spaces in Form MF-104 
should be filled in by the Operator, and the Operator or his 
agent should sign the certification in the lower left corner of 
the form. 


The items of costs are arranged in the order they appear 
in Article 6 (a) of Form MF-200 (Revised February 1952), 
however, this form is readily adaptable for use in reporting 
activities under othe<ontract forms. 


Under Item (1) delete words "Short Form" if the contract 
is a sub-contract under Form MF-200; and delete word 
"Independent" if the contract reported is on Form MF-200 
(A). Also, report work paid for on a unit basis under con-
tract Form MF-200 as though it were performed under an 
independent contract. 


Under Item (2) include labor, supervision and technical 
services incurred for the 'exploratory operations. Do not 
include labor, supervisi9n and technical services used for 
work performed under items (5) and (6). 


Under Item (3) include the costs of material and supplies 
used in the project other than that used under items (5) 
and (6). 


Under Item (4) appear the three types of operating equip-
ment expenditures, that is, rental, purchase and depreciation. 
The expenditures made for renting equipment belonging to a


third' party will be reported under "Rental". The amount 
paid or duly obligated for payment for the purchase of equip-
ment will be reported under "Purchase". The amount of 
expenditures due the Operator to reimburse him for deprecia-
tion of equipm'ent owned will be reported under "Deprecia-
tion". 


Item (5) comprises costs of labor, supervision, technical 
services, materials, etc., which are used in the initial rehabili-
tation and 'repair of existing buildings, installations, fixtures, 
and equipment. These costs, therefore, should not be reported 
under items (2) and (3). 


Item (6) includes the labor, supervision, technical services, 
materials, etc., used in the installation or construction of new 
buildings, fixed improvements, etc., necessary for the project. 
These costs, therefore, should not be reported under items 
(2) and (3). 


Item (7) covers miscellaneous types of expenditure such as 
payroll taxes, liability insurance, workmen's compensation 
insurance, repairs to equipment and sampling and analysis. 
Only that part of payroll taxes, liability insurance 'and 
workmen's compensation which are paid by the operator 
should be reported under item (7). The' share paid by 
the employee as a payroll deduction is to be included 
under item (2) as labor costs. 


Item (8) includes any unforeseen costs not included in the 
other seven categories. 


The original of Form MF-104 when submitted for reim-
bursable expenses incurred under contract Form MF-200 
must be supported by original documentation or by certified 
copies of purchase orders, payrolls or transcripts of payrolls, 
unless such documentation has been waived by the Regional 
Executive Officer., This certification may be stated thus, 
"Certified True Copy (or Transcript)", followed by appro-
priate signature. If the Executive Officer of the Region 
determines that a contract under Form MF-200 should have 
an 'ion-site" audit, that is, a Government 'auditor shQuld 
make an audit of the Operator's books and records of account, 
the Operator need not support. his, monthly voucher with 
original or certified documents except in cases of equipment 
purchases whose individual costs exceed $50.00. In these 
cases the original or a certified copy of the purchase order or 
invoice should be attached to the Monthly Voucher. N. B.—
Only the original of Form MF-104 is required to be docu-
mented. The four copies of Form MF-104 are not to be 
thussupported. 


Form MF-104' submitted for reimbursement under fixed 
price contracts on Form MF-200 (A), however, are not re-
quired to be supported by documentation of any kind. The 
Operator will submit his claim under item (1) of Form 
MF-104 by deleting as stated above the word "Independeflt" 
and by showing the number of feet or other units immediately 
after the appropriate descriptive word, such as, drilling, bull-
dozing, crosscutting, drifting, etc., and giving the "Monthly 
Total" amount due. "Totals Previously Reported", and 
"Totals to Date'.' columns should also be filled in. 


GPO 83.38476







fi CosrsTnts I UNirsTuis II 
UNIT Ii MONTE I MoNTE.	 COSTS TO D&uOPERATION


osing — ______
G.ologLst 


- -
Mo. 


RT1'1C-kRital
Shafth----------------------------------
Winzes-------------------------------
Drilling: Core!X---------------


Ft. 
!bnori 


lccoizntant
Ft. 
Mo. 


------& 8upj1
Trenching------------------------


Assays 
---------1ogiat Mo.


2,QQO00 4Mo. 
540.0Oi&Wk 


904' 
7Q.. .3i9.5!.i 


•861.2B i645' E37 
i60,00


2099A6 
Mo. 


- - -
4 


.44.Oo i6o,o' 379,80 422' 
-- 319.75 


126.5O 
•--------------------------------------


1,67.O ----
,4QO.00 -------6Mo ____


TOTAL DISTRIBUTED COSTB.--------------------------------


poip-lolA.	 Budget Bureau No. 4241151.1 
(April1952)	


•	


Appr,ovaexplres 6-30-53. 


UNITED STATES
DEPARTMENT OF THE INTERIOR


7'. 


DEFENSE MINERALS EXPLORATION ADMINISTRATION 


OPERATORS UNIT COST AND PROGRESS REPORT 	 i ( SE4 


Month of	 195..	 Docket No. DMEA	 Contract No. ZIM E52 
Operator's Name Foot* M.nII*3	 Mmerals coLnbii, 


Address ----------!1P -------------Tant---


AUTHORIZED BY CoNTEA 
UieTs TO	 UIIIT .Qo. 


DATE	 TO DATE Units Unit Costs 


100-.00 
500.eOD. 
3QQ 


340--- --
35Q.00 


--5O000 
&Mø kQQ.,00 ----


TOTAL	 COSTS 
AUTHORIZED BY 


Operating Equipment Purchased.. 
Initial Rehabilitation and Repairs--------------------------
New Buildings, Improvements, etc-------------------------


TOTAL COSTS------------------------------------------------ ;6III1I IIIII1IIIIIIIIIZIIIIIIIIIIIZZIIZIIZIIZIIZ 


REMARKS: 


—b NOTE.—Tltte 18. U. S. Code (Crimes). section 1001, makes It a criminal offense to make a wUlfUily 
Ilise statement or representation to any department or agcncy of the United States as to any matter within 
Its jurisdiction.	 '


(Instructions on reverse) 


The undersigned company, and theofficial executing this certification on its 
behalf, hereby éertify that theinformation contained in this report is correct and 
complete to the jest of their knowledge and belief. 


D April 7,	 xineral Ccmpat 
a e	 peraor 


Per------------------Title


(For Government use only)







. 


I.


INSTRUCTIONS 


Preparation of Form MP-1O4A---Operator's Unit Cost and Provress Report.—Applit,able 
places on Form 104A should be filled in by the Operator. The purpose of thIs form is 
twofold as follows: (1) to furnish the supervising engineers and other administrators with 
statistical information necessary to better determine the progress of the project; and (2) to 
furnish more permanent information on mining costs for future use. The more important 
phases of operation on which permanent information is desired have been outlined in the•• 
form.. There are blank lines, however, for those unusual phases which may- need to be 	 - 


.repor1ed for a particular project. It will ké necessary for the Operator to distribute,hi 	 '; 
costs 'among the applicable phases reported with the exception of three items the costs of 
which are not to be ditributed by the Operator. These three items are: "Operating Equip-
ment Purchased", "Initial Rehabilitation and Repairs", and "New Buildings, Improve-
ments, etc." The reason for not distributing these items on a monthly basis is doubtless 
clear to the Operator, since such distribution might 'well overstate the cost for any one 
month or period short of the entire contract period. . 	 : 


'Form MF-104A has been designed totie in with Fotm MF--104 for both rnonthlyand. 
cumulative costs. The "Total Costs" 'on Form MF-104A for each month should equal 


9the monthly "Total Costs' a reported on Form IvEF–lO4. This is also true of -the "Total 
Costs To Date". 


In preparing Form MF-104A, it will be necessary frequently to distribute certaih 
costs over a number of items. For instance, supervisory and enginering costs-may hae:. 
to be distributed over several phases, , such ,as, drifting, crosscutting, raising, etc., provided '-
that these items were reported active for the month. Such distributions should be made 
on the basis of time spent on the various phases, on man days of labor charged to such - 
phases, or on some other equitable basis. "Operating Equipment", "Initial Rehabilita-
tion and Repairs", and "New Buildings Improvements, etc.", will be distributed to the 
several phases of the project by the Washington Office of DMEA at the close of the project 
if determined -necessary. The last two columns headed "Authorized by Contract" will be 
filled in by the Operator if such information is found in the contract. This information is 
usually a part of Exhibit "A" of the contract. A space for remarks has been provided-for 
the use of the Operator to call attention to any unusual circumstances. causing excessive or 
disproportionate unit costs. 	 - -.	 -	 - .	 - -,


GPO 83-38475
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h.Li*s$	 Co$ng (lrw LU.d) 366.5' $*33 $ $634 


?. 


Lisa 4$


90.4' 7e0 


sL ?s*t1* 1	 I


5.Q0 UOOO 


12 


- ______ 35 


35 5ir 


35 7.5ø 


1$. Mea $*$&140 


•	 -	 Lssi











.
— \, 


/ /


..p,). 5 
ik4*bi4, . a. 
prl 29. 1954 


r. Robert A, Iz'enee 1 xecutive Ottiàer 
. M. L A. teSiOfl flX 


Roos 13, Post ttios )uil4in 
nxvt11i, enn.


241, 
)aar :r. Lsurenees	 ?oots in.r*l o. 


is Ops*Ltor' s onthi	 pOrt 5n4 Vo.b,r, with rsl*ted pspra, tr sub Jest oantrast tor the rnth at arsh 
1954 . ThIs report ws reosiw04 on pri1 6; pressure at other 


and illness, have prev.*ted iy torws1n it prevtously. 


LThe ¶5.3 t..t of N( oortn i*ntioned in the report es having 
been an over'aharje in Msust l93) was drill.Lt In o".nt iTI 
o1. 2*1. ctt.r thet io1e had been drm$ to 8.0 test t 


was cemented ana r.arili.tt wIth i 4Is!ot*d b*t tron 2.7 tø U.0 
feet • Zn the 'onthly report for arch this 5.3 feet Is trsns' 
ferrad trc 'W(" to 


nLent o. 3 t tb ontraot authorises 744. for 
oontta.ncies, none of which hs bSen used. tot4t it not be 
proper for the operator to drew won the cntini'enci,e a1tooa 
tion to cover s*penses such as tuo% rental and sa*i of the 
e'lotst*entneer tslper, wheres (l)the srount s4Jocated for' 


thea, exp*nee has rvv,d tsurtoient, istt (2Jthe estIate4 
cost was not destnateti ebeth the xiu sUowsbX.? 


in the vouoer or epteber 6O Thr trak rental was 
oharied aaint ontinenctes, t e sit,nt or'iinsUy s1otsd 
for trucK r'ntal hvtn been e*eusts. hhen the Qatober 
voucher was ie4e out, the arrunt aUocatad tar' trud rental 
had ban inoreased to 54O by a'erv1ent o. 3, nt the SIC) 
ahred to ontinenotes in the eptet.ber vouc er was trins 
tarred in th atober voober' to ruoi entst.Jt th 
was rtht In rawin upon th o,nttnpenojss eitot ant in •p 
tebar it ea t1at he woult be rit in xwtn upon it 


you or r.	 wiU 4th to call thie to r. 
sesestentt,n. Or shall I? :


4ncee1y, 


.
C	 ti;. . 'eol. urey







SI	


,	 -	 -	 -	 -


MAY 3 1954 
U. ..	 -,	


urve, 
Ge&Iogic l)Iv1fry 


lflovilje Te.











.
FOOTE MINERAL COMPANY 	 EXPLORATION DEPARTMENT-LOG FORM[


7)) 
V •	 Mriiyrf •	 PROPERTY 'fl	 ,-	 DRILL	 r	 CHANNEL OR 


DIVISICN	 ng_______'-	 OR MINE_ra¼ _U _77_1	 HOLE NO. .) (L TRENCH NO.	 LOCATIO2i 


LEV.	 INCLINAT!ON -S° 	 BEARING_S 50 E	 IDTHW to 10.0, NX to3 .STARTED 2-2-5	 COMPLETED 


FROM TO PENJ CORE % REC. MATERIAL AND REMARKS - SAMPLE 


io.o Red__clayand_Mica_Schist	 __________ _______ 


10,QZ5 15.L4.5_2 Wtd_Peg _nd_Mica_Schist___-__________ J 1 
45.S 20.01 4 _23 __________________________________________________________ C_2 


J550.4 _7g C3 
5Q4. 5.4 .0 5. _70 C 4. 


_563.4 5.D 5.0 100 Pegmatite C 5 
634


_


6.5 5.1 5,1 100 C 6 


685 73.5 5Q 5.1 100 C 7 
73,5 


1!5
7


.5


5.01 
,OI


5.0
5.d
5.d


100 
_100 1 


_
_100


___________	 __________________________	 _________ 


____________


- C	 8 
C9 


_
c_io_ 


93.5
93.5 
9.5


5.0 
5.0


5.d
5.0


100 
100


l	 ii 
C12 


L03.5105 


L0.5b13.5 


9.5k35 5.01 
5.0 
5.0


5.0 
5.0 
5.0


100 


100 
100


____________________________________________________________ C 13 
C 14. 


C 15 


3.511.5 5.0	 0.0 0 s 1 _______ 


L1.5 


____
123.5 
____


5.0	 5.0 
5.0	 5.d


100 
100


S 2 
S 3


C 16 
C 17 


L2E.5133.5 5.0 5.0100 S 4. C 1 


U3.513.5 
L$.5145 
U5J.5 
Lj .5 15 0 5


5.0 
5.0 


5.0 
2.0


5.0 
5.0 
5.0 
2.0


100 
100 
100 
100


S 5 
S 6 
S 7 


-	 s g


C 19 
C 20 
C 2L 
C 22 


150.5 16.0 35.5 35.5 100 Mica Schist







Page 


FOOTE MINERAL COMPANY 	 EXPLORATION DEPARTMENT-LOG FORM 


DIVISION__Kings Mountain	 Tract #3	 DL 3-7-1	 -- -LOCATION	 -________________ 
SURF. SIZE OR.y 


INCLINATION_50 0 	 BEARING_S -50 -E	 WIDTH-J1t 10,0, NX to 113 . 5, BX__STARTED 2- 2 - 54 COMPLETED _3-30-54 


FROM 


L6.0 
L9Q


TO 


190.5 


195. 0


PEN.	 CORE	 % REC. 


100 


ino_


MATERIAL AND REMARKS -- - 	 -	 .. 


matjte	 S9_ 
"7	 tja /7' 0.	 . 


_


SAMPLE 


C 23 


_C_24-_ 
L95 .O 214.0 19.0 100 iYLic	 Schis	 f' WaterReturnWeakand_Erratic. -_______ 
a14. 0 219.0 5.0 5.0.100 . .C25 
a19. 0 4.0 _5..D. 5.0 100 .	 .	 ____ C_26 
24 .0229 0 5.0 5.0100 Pegmatite	 _____________________________________________________ C_27 
29.0 234,0 5.Q 5.0 100 C_2 
3!Q 230 5.0 5.0 100 _C_29 
39.0 244 5.0 100 ______________ C_30


- 440 3j7O 73.0 73.0 100
_______________________________ 


Mica__Schist_with_Peg_Stringer 
77.322.0 5.0 5.0 100 Pegmatite C 31_ 


22.0 


27.0
327.0 
330.0


5.0 
3.0


5.0 
3.0100 


100 . 


Mica Schist
-C32 
____ 


30,033.5 .5 .5 100 .?gmatite C 33 


.18..-5..431.09 2 ,5 925 100 . Micp Schist with Peg Stringers 
-31.0 
.33.0 


44.5


43..0 
414.0 
146.0


2.0	 2.0 
11.5 11,5 


_i.5 _L.5


100 
100 


1(1Q_


Pgm.tit 
Micp Shjt	 . 
Pegm t i t


p 


_______ 


C 35 
.46.0 453.0 7.0 7.0 100 Mica Shjt _______ 


______ _____ _____ ______ ______







V . . FOOTE MINERAL COMPANY 


DIVISION	
PROPERTY	 DRILL


. 


EXPLORATION DEPARTMENT—LOG FORM 
CHANNEL OR 3i J TRENCH NO.	 _ LOCATION 


ELEV.	 INCLINATION	 BEARING	 WIDTH	 -STARTED	 COMPLETED_-


FROM TO PEN. CORE % REC. MATERIAL AND REMARKS SAMPLE 


4 
-, , ___ ___ I	 / 7ic 


____ ____ ____ ____ I ________ ____


_____ _____ _____ _____ _________ _____ 


- ____ ____ _____ DcQi-;yI 'a'-?W ____







V . S 
FOOTE MINERAL COMPANY 


DIVISION_ ,f4S Mit	 (ONRETY	 ILILNO.


. 


EXPLORATION DEPARTMENTLOG FORM 


CHANNEL OR 
TRENCH NO.	 I	 LOCATION 


SURF. 
ELEV.	 INCLINATION ING_S 	 WIDTH	 _—STARTED	 COMPLETED—


FROM TO PEN. CORE % REC._- MATERIAL AND REMARKS 	 - SAMPLE 


&&A


/' la


p 


I'


—) 


____ _____


-_________ 


Prr 
I	 ____________________________________ 


___ ___ ___ ___ ___ _________________________ 


i	 -	 4'-____ _____ _____ _____ _____


-;4'	 t-i;	 I4 _____ _____ _


_____


---


I__







EXPLORATION DEPARTMENT-LOG F 


CHANNEL OR 
TRENCH NO.	 LOCATION 


• 
FOOTE MINERAL COMPANY 


-	 PROPERTY	 DRILL 
DIVISWN	 t4 n t!	 OH MINE_ 3 	 HOLE NO. 


ELEV.	 INCLINATION	 BEARING_	 '	 - WIDTH	 x	 _-STARTED	 _ COMPLETED--


FROM TO 


, 


$H


PEN.I 


I&?t


CORE	 % REC.	 MATERIAL AND REMARKS 	 - 


_________________________________________	 __________________________ ____ 


____	 -_________________________ 
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EXPLORATION DEPARTMENT—LOG F 
CHANNEL OR 
TRENCH NO.	 LOCATION 


•' 
FOOTE MINERAL COMPANY 


DIVISIdN_I1 MS 	 K	 3	 DRILL 


ELEV.	 INCLINATION	 BEARING S -	 WIDTH_*#0 	 STARTED	 COMPLETED	 0 r'f 


FROM TO	
J__PEN.


CORE % REC. L MATERIAL AND REMARKS _____________ 
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:: __ _____________________ ____ 


____ ____ __________	 H_______ a'si, r,7"I ___ ____


IJ I1	 ra4flr_ 'r ____ ___________ ____ 


_____ -







UNITED STATES	 Appov expires 6-3O-3 


!


/	 •EPARTMENT OF' THE INTERI 
/	 ,	 DEFENSE MINERALS EXPLORATION ADMINISTRN ° O&t.y	


- 


/	 OPERATOR'S MONTHLY REPORT AND VOUCHEk . 
Month of	 -------------- , 195k	 Docket No. DMEA	 Contract No.	 52 
Operator's Name	 ---------------------------------------------- 	 Minerals 


Address 18 W, Chelteii Ave, Phi1&de11* i4, Pa.	 ez'y1 and Tii 
Contract Amount, sQ0Q.Q0	 Government Participation: 9Q.%	 Amount, s 745Q.00--- -


FOR OPERATOR'S USE
	


FOR GOVERNMENT USE ONLY 


ITEMS OF COSTS
Monthly	 Totals Previously	 Totals To Date	 Approved 


Total	 Reported	 Monthly Total
Approved Totals	 Approved Totals 


Previously Reported	 To Date 


(1) Independenti Contracts: 
Short Form 


Drilling-----------------------------232.00 - -- - 9771.68 
Bulldozing--------------------------------------769.68 --------000 100,00 
Crosscutting 
Drifting


Z35.80
(2) Labor and Supervision: 


---------------------------


Labor-----------------------------------------------------------
4400.00 4400.00 


Technical Services---------------------------
(3) Operating Mat'ls. and Supplies: - 


Supervision----------------------------------------------


-----------


Timber-------------------------------------------------------------------
Explosives---------------------------------------------------------------


--


-----------


Pipe-----------------------------------------------------------------------


21975 aorGcs-------------------------------------------
(4) Operating Equipment: 


Track------------------------------------------------------------------------


219.7	 --------------
----------------------------------------------------------


540,00 
Purchase


54Q,.QQ--------------RentaLTDUCk ---------------------------------------


Depreciation 


(6) New Bldgs., Improvements, etc 
(7) Miscellaneous: 


Repairs to Equipment 


(5) Initial RehabilitationandRepaira.________________________________________________________________ 


41.00---------------41.00 Sampling and Analysis----------------------------------
Payroll Taxes 
Liability Insurance 
Acixuntant------------------------------------- --------------160O0 160.00


(8) Contingencies (specify): 
---------------------------5--------------------


TOTALs-------------------------------- 67.03,200.!3----154$6.23 
I certify that the above bill is correct and just and that payment therefor has not 	 Pursuant to authority vested in me, I certify been received,	 that this acoount is correct and proper for pay-


Date 3/3/54..-----------*Payee 	 ment in the amount of: 


$ ?O11flt&1fl Divi5iOrz 
Per	 Title	 1afltL.ACCO11fltaflt 


'Wheii a voucher is signed or receipted i the name of a company or corporation, the name of the person writing 
the company or corporate name, as well the capacity In which he signs, must appear. For example: "John 
Doe Company, per John Smith, Secretary," or "Treasurer," as the case may be. 


-*' NOTE.—Title 18, U. S. Code (Crimes), section 1001, makes It a criminal offense to make a willfully 
false statement or representation to any department or agency of the United States as to any matter within its 
jurisdiction.


(Instructions on reverse)


$&!L? 
Signature


(Authorized Certifying Offi) 


Date ----191954 Vou. No. ------
(See other side) 







(For Government use only) 


CERTIFICATION BY GOVERNMENT REPRESENTATIVE: 


I certify that to the best of my knowledge and belief the contractor submitting this voucher is operating a Defense Minerals 


Exploration Administration project under Contract NoJi. 543 in accordance with the terms of the contract. 


Signature- 444 --------------------------------------------Title	 29i$t--------------Date 


APPROVAL BY DMEA EXECUTIVE OFFICER OR ALTERNATE: 


Signature	 Title J MA	 Date 


MONTHLY REPORT OF OPERATOR 


The Operator (Contractor) of an exploration project is 
required to make a monthly report to the Government 
through the Regional Executive Officer. This report con-
sists of three parts as follows: 


(a) Form MF-104—Operator's Monthly Report and 
Voucher.—This form details expenditures and consti-
tutes a voucher for reimbursing the Operator for the 
Government's share of costs; 


(b) Form MF-104A—Operator's Unit Cost and Prog-
ress Report.—This is a statistical report of expenditures 
which shows costs for the various types of operation; 
and


(c) Narrative.—A concise narrative description of 
progress made, results accomplished, and any unusual 
difficulties encountered must be furnished as an attach-
ment to this Report and Voucher. Wherever possible, 
the narrative is to be illustrated with maps or sketches 
showing formations penetrated and location and ajays 
of samples taken a well as advances in workings. In 
the case of diamond drilling or churn drilling, the 'loca-
tion and inclination of holes is to be shown on a map; 
logs and assays also are to be submitted. 


The Monthly Report of Operator should be prepared in 
an original and four .copies all of which must be sent to the. 
Executive Officer of the Region not later than the 15th of 
the month following. 


Preparation of Form MF-104—Operator's Monthly Report 
and Vo'ucher.—All the applicable spaces in Form MF-104 
should be filled in by the Operator, and the Operator or his 
agent should sign the certification in the lower left corner of 
the form. 


The items of costs are arranged in the order they appear 
in Article 6 (a) of Form MF-200 (Revised February 1952), 
however, thisform is readily adaptable for use in reporting 
activities under other contract forms. 


Under Item (1) delete words "Short Form" if the contract 
is a sub-contract under Form MF-200; and delete word 
"Independent" if the contract reported is on Form MF-200 
(A). Also, report work paid for on a unit basis under con-
tract Form MF-200 as though it were performed under an 
independent contract. 


Under Item (2) include labor, supervision and technical 
services incurred for the exploratory operations. Do not 
include labor, supervision 'and technical services used for 
work performed under items (5) and (6). 


Under Item (3) include' the costs of material and supplies 
used in the project other than that used under items (5) 
and (6). 


Under Item (4) appear the three types of operating equip-
ment expenditures, that is, rental, purchase and depreciation. 
The expenditures made for renting equipment belonging to a


third party will be reported under "Rental". The amount 
paid or duly obligated for payment for the purchase of equip-
ment will be reported under "Purchase". The amount of 
expenditures due the Operator to reimburse him for deprecia-
tion of equipment owned will be reported under "Deprecia-
tion". 


Item (5) comprises costs of labor, supervision, technical 
services, materials, etc., which are used in the initial rehabili-
tation apd repair of existing buildings, installations, fixtures, 
and equipment. These costs, therefore, should not be reported 
under items (2) and (3). 


Item (6) includes the labor, supervision, technical services, 
materials, etc., used in the installation or construction of new 
buildings, fixed improvements, etc., necessary for the project. 
These costs, therefore, should not be reported under items 
(2) and (3). 


Item (7) covers miscellaneous types of expenditure such as 
payroll taxes, liability insurance, workmen's compensation 
insurance, repairs to equipment and sampling and analysis. 
Only that part of payroll taxes, liability insurance and 
workmen's compensation which are paid by the operator 
should be reported under item (7). The share paid by 
the employee as a payroll deduction is to be included 
under item (2) as labor costs. 


Item (8) includes any unforeseen costs not included in the 
other seven categories. 


The original of Form MF-104 when submitted for reim-
bursable expenses incurred under contract Form MF-200 
must be supported by original documentation or by certified 
copies of purchase orders, payrolls or transcripts of payrolls, 
unless such documentation has been waived by the Regional 
Executive Officer.. This certification may be stated thus, 
"Certified True Copy (or Transcript)", .followed by appro-
priate signature. If the Executive Officer of the Region 
determines that a contract under Form MF-200 should have 
an "on-,site" audit, that is, a Government auditor should 
make an audit of the Operator's books and records of account, 
the Operator need not support his monthly voucher with 
original or certified documents except in cases , of equipment 
purchases whose individual costs exceed $50.00. In these 
cases the original or a ce'tifièd copy of the purchase order or 
invoice should be attached to the Monthly Voucher. N. B.—
Only the original of Form MF-104 is required to be docu-
mented. The four copies of Form MF-104 are not to be 
thus supported. 


Form MF-104 submitted for reimbursement under fixed 
price contracts on Form MF-200 (A), however, are not re-
quired to be supported by documentation of any kind. The 
Operator will submit 'his claim under item '(1) of Form 
MF-104 by deleting as stated above the word "Independent" 
and by showing the number of feet or other units immediately 
after the appropriate descriptive word, such as, drilling, bull-
dozing, crosscutting, drifting, etc., and giving the "Monthly 
Total" amount due. "Totals Previously Reported", and 
"Totals to Date" columns should also be filled in. 


GPO 8S.38476







Budget Bureau No. 42-R 1151.1 
Approval expires 6-30-53. Frm MF-104A


(April 1952)


UNITED STATES
DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS EXPLORATION ADMINISTRATION 


OPERATOR'S UNIT COST AND PROGRESS REPORT 


	


Mónthfehruary------- 1	 Docket No. DMEA2Z1----------
Operator's Name oote1inen1-Conpany--------------------------------------------


	


Address	 ----------------


	


I	 II	 I	 II	 I 


	


OPERATION	 UNIT	 COSTS Tma I UNITS TmS II	 I UNITS TO 
II Mowrn I MONTH Ii Coma TO DAm 


I DATE


Contract NgTJ4E.u52 ------------
Minera1onbj,mI.---------------


AUTHORIZED BY CONTRACT 
UNIT COSTS 


TO DATE
Units	 Unit Costs 


bruUdozing----------





tMneO1ogi3t
c,------ -


Shaft ---------------------------------
Winzes--------------------------------
Drilling: CoreZ(.-----------------4;-.--------


Auger---------------------
XnCSQi1t431t----- ---} 0.----- -


Trenching---------------------------4;.------
-----------------
-------------------- -----


Geo1og,stseHeper----------


O------
2,OOO.00 


54OQQ------ tk.---------------


)-- -----------------i197 -i?-.-V-------	 2L 


16Q.QQ------}-to. 
--23-54--' 62'- -------- ----.235O------ 62 - - ---------------------


3;975---------------------
4çOO 


LOOO------


]OO.OG-----
500.00------


--Da,e---


3Q.OG----


iooe---- ! 7-0--


40.00-----
p90-----i40-------


350.00------


1O0w0G 410 ---
TOTAL	 COSTS 


AUTHORIZED BY 
CONTRACTTOTAL DISTRIBUTED COST&...... ----------------- I---------------II 


Operating Equipment Purohased._-------
Initial Rehabilitation and Repairs--------
New Buildings, Improvements, etc-------


TOTAL COSTS--------------------------


The undersigned company, and theofficial executing this certification on its 
behalf, hereby certify that the information contained in this report is correct and REMARKS. 


complete to the Jest of their knowledge and belief.---- ---------------------------------------------------------
----------


Date3/3/54-------------------Operator	 ---------------


Per 


—b NOTE.—TItIe 18, U. S. Code (Crimes), sectIon 1001, makes Ita criminal offense to make a willfUlly 
false statement or representation to any department or agcncy of the United States as to any matter within 
its jurisdiction.


(Instructions on reverse) 


(For Government use only) 


M 7 d,-;//ed 47	 'V4r'	 /	
I 







INSTRUCTIONS 


Preparation of Form MF-104A--Qperator's Unit Cost and Progress Report.—Applicable 
places on Form 104A should be filled in by the Operator. The purpose of this form is 
twofold as follows: (1) to furnish the supervising engineers and other administrators with 
statistical information necessary to better determine the progress of the project; and (2) to 
furnish more permanent information on mining costs for future use. The more important 
phases of operation on which permanent information is desired have been outlined in the 
form. There are blank lines, however, fOr those unusual phases which may need to be 
reported for a particular project. It will be necessary for the Operator to distribute his 
costs among the applicable phases repdrted with the exception of three items the costs of 
which are not to be distributed by the Operator. These three items are: "Operating Equip-
ment Purchased", "Initial Rehabilitation and Repairs", and "New Buildings, Improve-
ments, etc." The reason for not distributing these items on a monthly basis is doubtless 
clear to the Operator, since: such distribution might well overstate the cost for any one 
month or period short of he entire contract period. 


Form MF-104A has been designedto tie in with Farm MF--104 for both mcinthly and 
cumulative costs. The "Total Costs" on Form MF-104A for each month should equal 
the monthly "Total Costs" as reported on Form MF-104. This is also true of the "Total 


•	 Costs To Date". 	 . 
In preparing Form MF-104A, it wil1 be necessary frequently to distribute certain 


costs over a number of items. For instance, supervisory and engineering costs may have 
to be distributed over several phases, such as, drifting, crosscutting, raising, etc., provided 
that these items were reported active fbr the month. Such distributions should be made 
on the basis of time spenton the various phases, on man days of labor charged to such 
phases, or on some other equitable basis. "Operating-Equipment", "Initial Rehabilita-
tion and Repairs", and "New Buildings Improvements, etc.", will be distributed to the 
several phases of the project by the Washington Office of DMEA at the close of the project 
if determined necessary. The last two columns headed "Authorized by Contract" will be 
filled in by the Operator if such information is found in the contract. This information is 
usually a part of Exhibit "A" of the contract. A space for remarks has been provided, for 
the use of the Operator to call attention to any unusual circumstances causing excessive or 
disproportionate unit costs. 	 .


I 


(I


GPO 83.38475
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FOOTE MINERAL COMPANY
	 EXPLORATION DEPARTMENT—LOG FORM 


DIVISION_	
DRILL 3	 CHANNEL OR	


LOCATION 


ELEY.	 INCLINATION	 BEARING_s	 WIDTH	 1 4?STARTED	 COMPLETED 


FROM TO PEN CORE % REC. MATERIAL AND REMARZS SAMPLE-


o 2Oe Zi V ''i	 __c=,,=r_(i _ 
=± I' _ 7 


'
I 


41r


77 


I) 
________ 


4___ 2 1 (	 F, ___ ___


___ -_) _________ ___ __ 


___


___ 


___ &9 /V -____________	 ___________ _______	
VV VV,V V V_______







.	 .	 S 
FOOTE MINERAL COMPANY	 EXPLORATION DEPARTMENT—LOG FORM. 


DIVISION_kMl 	 I'i7A/	 OR MiNE	 HOLE NO. 
PROPERTY	 ____ DRILL	 ' _J CHANNEL OR 


__________________________	 _________________________	 TRENCH NO.	 LOCATION	 - 


INCLINATION	 BEARING_	 WIDTH	 4	 N X i	 4 '-STARTED	 I	 4_COMPLETED 2.-
_ 


FROM TO	 PEN.	 CORE	 % REC. MATERIAL AND REMARKS ____________ 


3#. :t	 - _____ 
$?i I . ___ 


.
___ ___ __ 


___ ___ ___ ___


.	 __ 


__________________________ 


44• 4	 o. fL .	 .	 .	 . 


43 i ___ . _ 
____


___ 
____ ii 4 °


. _
I 


___ \	 .,,- ______ ________ ___ 
___ ___ ___ _______________________________ 	 ____ 1' 


___ __
s;3 I ___


___ ___ ___


___________-


_________________________ r______ 


' I 


i jiI V
____


. 
Mic	 Siir	 .	 .	 .	 .... . 


.
-______ 


LI IIU IO,O . 


LL9I J2) ____


____ 


____


. 


. 


I rn1st 19'	 4 ____ 


rlj


_
hi 


13 ____ I) 


3L 
____ 


o


___ 


4 __Ito ____
____


l	 rr 


7'T!:
____


.-_ 


17.7	 71 -







.	 . 
FOOTE MINERAL COMPANY	 EXPLORATION DEPARTMENT—LOG FORM• 


DEILL	 f7 1 	 TRENCHN LOCATION DIVISION 


ELEV.	 INCLINATION	 BEARING WIDTH	 J_-r __lb. -STARTED	 I-COMPLETED	 _ 


FROM 


j _7 


TO PEN.	 CORE	 % REC. 


&.O	 -	 \/ 


7	 cHr 
_____-


MATERIAL AND REMARKS	 -- 


R _4_ ñI j t•t)_P4)  


___ _	 -


SAMPLE 


-. ___ .	 ___







. 
FOOTE MINERAL COMPANY	 EXPLORATION DEPARTMENT=- .LOG FORM 


DIVISION	
PROPERTY	 '3	 DRILL	 _______	 CHANNEL OR 
OR MiNE	 HOLE No.	 TRENCH NO.	 LOCATION 


SURF.	 -	 SIZE OR ________X
STARTED Z -/_ d _ s-COMPLETED_ ELEV.	 INCLINATION	 BEARING	 WIDTH 


FROM 


- 2.O 
4O ___ 


TO


o 


I_ 


JJ


PEN.J 


_____ 


3O 
____


CORE 


____ 


____ 


___


% REC. 


_____ 


_____ 


____ 


___


MATERIAL AND REMARKS 


Wi	 m	 o	 1A i e	 __ 


______________________________________ _______________	 ____________ 


-


SAMPLE 


________ 


-3 T_4 


6 b	 WI t4	 ______________ _______ 
__


____ ____ 


____
____ 


____ _____________ ____


i1 0 _____ _____ t,i	 Mt	 - _________ 


4 o ____ ____ PLZ.G	 1	 bT	 __________- D 


_____ \ILJ_T1Jk_ S_ 	 _____________ _________ ____ ____ _____ 


1O '	 . ____ ____ AJ	 i _____-


----_______ 


- ____ ____ ____ _____ o	 tL s	 7 42 


4	 4







I • 
FOOTE MINERAL COMPANY	 EXPLORATION DEPARTMENT-LOS FORM 


DRILL	 -	 CHANNEL OR	 ___________________________________ PROPERTY	 HOLE NO.	 TRENCH NO.	 LOCATION DIVISION	 -	 OR MINE


SIZE OR __'.' x_£ __-STARTED L____XCOMPLETED_ '" SURF.	 ________________	 ____________________ 
ELEV.	 INCLINATION	 BEARING _-_	 WIDTH 


FROM TO PEN. CORE % REC. MATERIAL AND REMARKS SAMPLE 


f0' ____ ____ 


___
____ 


____ -_______________________________________________________________ 


3
___


____ 
___ 
____


___ 
____


___ 
____


-_________ 
____________________________


--TiC 


Q_/ '	 - _____ ______ ______ ______ _______ _


_____ ______ ,, , _iiJ/•	 7-	 4 7-______ 


4	 4







• 
FOOTE MINERAL COMPANY	 EXPLORATION DEPARTMENT-LOG FORM 


PROPERTY	 _____ 
DIVISION_'e-t /i,i	 OR MNE	 HOLE NO.	 TRENCH NO. 


DRILL	 CHANNEL OR	 f7 LOCATION 


SURF.	 SIZE OR	 , si	 g	 ,	 — r'41 
ELEV.	 INCLINATION	 BEARING_ —	 — - WIDTH	 -STARTED	 _'_-COMPLETED 


FROM TO PEN.	 CORE % NEC. MATERIAL AND REMARKS SAMPLE 


11.o I ____ ______ 


th. °'


___ 


____ ____ ____


L 
M I 


____


________ _______ 


/ ____ E. 35T2. ____


____ I	 - ____ ____ 


't!- '_
____


I _____
( 


j-_ _____ - / ___ t _____ _____ _____________________________________ 


_____ _____ S	 I	 4I	 A _____


/1=,. //U	 LN4 ______ _____ _____ _____ __________ 


4	 •







.
	


S 


FOOTE MINERAL COMPANY
	 EXPLORATION DEPARTMENT—LOG FORM 


DIVISION_fr( 'i	 PROPERTY	 '	 DRILL	 -'	 CHANNEL OR	
LOCATION __________________________	 _________________________ HOLE NO.	 TRENCH NO. OR MINE 


__________	 ___________	 ______________	 4	 x 48'	 _-STARTED 2 -	 COMPLZTED_
L 2 - SURF.	 _________________	 ____________________ 


ELEV.	 INCLINATION	 BEARING_______________ SIZE OR ____________	 _____________	 WIDTH 


FROM TO PEN. CORE % BEC. MATERIAL AND REMARKS	 - SAMPLE 


/o JA 0 T3 ____ 


____ 


O


____ 


____ 1&O 
4	 /'s


___


- ______ _____ 3-S-T3B 


)	
-5TO ____


-____________________________________


S-T 


± 1
r72__/ ,/__#9, ? iZ 	 TIT ______ _____ _____ _____ ______ 


____ 'V) ,'L/AJS	 1^ I\/E	 S rM1/1242	 iA'	 -T EAST _______ _________ ____


..---


-5- . _I _. -	 . _ 


_ _ _ ii











Monthly	 Totals Previously 
Total	 Reported•. 


5i.00 
.-.	 --------100.00---


-G4OG-------


Totals To Date	 Approved 
Monthly Total 


_,o0.o0---------------------


Approved Totals 	 Approved Totals 
Previously Reported	 To Date 


-219.15--------------------


40,®.................... 


________________	 UNITED STATES	 e321O36•3 


	


EPARTMENT OF' THE INTERI	 - 
ENSE MINERALS EXLORATION ADMINISTRA N 


•	 OPERATORS MONTHLY REPORT AND vqER.:.	 •.	 * 
.	 ''	 5! 


Month of	 Tanu	 -----------, 195.L	 Docket No. DMEksi'_	 °'' Contract No.	 E 
Operator's Name	 Minerals 


Address	 ------------ .	 Z1rZd. Tin ---------------------
Contract Amount, $O,-5QQOO -------Government Participation 	 Amount, $,45O.00------------


FOR OPERATOR'S USE
	


FOR GOVERNMENT USE ONLY 


ITEMS OF COSTS


(1) Indeperl'ent1 Contracts: 
Short Form 


Drilling------------------------------
Bulldozing 
Crosscutting------------------------
Drifting-----------------------------


(2) Labor and Supervision: 
Labor--------------------------------
Supervision 
Technical Services 


(3) Operating Mat'ls. and Supplies: 
Timber------------------------------
Explosives--------------------------
Pipe----------------------------------
Track--------------------------------


U-Too1e--------------
cosoxes--------------


(4) Operating Equipment: 


RentaL(Tk)______________ 
Purchase 
Depreciation-----------------------


(5) Initial Rehabilitation and Repair& 
(6) New Bldgs., Improvements, etc 
(7) Miscellaneous: 


Repairs to Equipment 
Sampling and Analysis.......... 
Payroll Taxes----------------------
Liability Insurance---------------


-------------------


(8) Contingencies (specify):


iii 


TOTALS	 2853.68 10346.15- t3.2XJ3 41 Th i 3'f 7i J5	 " -' 
I certify that the above bill is correct and just and that payment therefor has not 	 Pursuant to authority vested in me, I certify 


been received,	 that this aeoount is correct and proper for pay-
Date .2/13/$4i. --------5Payee	 ---------------------- ment in the amount of: 


___ Kis• M tsin Diyjjc 
Per	 Title P1ant Aattint	 s.2	 3( 


W hen a voucher is signed or receipted in t name of a company or corporation, the name of the person writing 
the company or corporate name, as well as he capacity In which he signs, must appear. For example: "John 
Doe Company, per John Smith, Secretary," or "Treasurer," as the case may be. 	 Signature - - - - 
_________-	 (Authorized CertIfying 0 cer) 
—4" NOTE.—Tltle 18, U. S. Code (Crimes), section 1001. makes it a criminal offense to make a willfully 
fal&'e statement or representationto any department or agency of the United States as to any matter within Its 	 .5 B 2 4 
jurisdiction.	 L7aT --------------- You. No. ............ 


(Instructions on reverse)	 (See other side)







(For Government use only) 


CERTIFICATION BY GOVERNMENT REPRESENTATIVE': 


I certify that to the beat of, my knowledge and belief the contractor submitting this voucher is operating a Defense Minerals 


Exploration' Administration project under Contract No.	 in accordance with the terms of the contract. 


Signature	 Title	 ' Date 


APPROVAL BY DMEA EXECUTIVE OFFICER OR ALTERNATE: 
ACTING EXECUTIVE OFFICER 


Signature	 TitliDMEA -REGIQN -YIL Date 


MONTHLY' REPORT OF OPERATOR 
The Operator (Contractor) of an exploration project is 


required to make a monthly report to the Government 
through the Regional Executive Officer. This report con-
sists of three parts as follows: 


(a) Form MF-104--Operator's MonIhly Report and 
Voucher.—This form details expenditures and consti-
tutes a voucher for reimbursing the Operator for the 
Government's share of costs; 


(b) Form MF-104A—Operator's Unit Cost and Prog-
ress Report.—This is a statistical report of expenditures 
which shows costs for the various types of operation; 
and 


Cc) Narrative.—A concise narrative description of 
progress made, results accomplished, and any unusOal 
difficulties encountered must be furnished as an attach-
ment to this Report and Voucher. Wherever possible, 
the narrative is to be illustrated with maps or sketches 
showing formations penetrated and location and assays 
of samples taken as well as advances in workings. In 
the case of diamond drilling or churn drilling, the loca-
tion and inclination of holes is to be shown on a map; 
logs and assays also are to be submitted. 


The Monthly Report of Operator should be prepared in 
an original and four .copies all of which must be sent to the 
Executive Officer of the Region not later than the 15th of 
the month following. 


Preparation of Form MF-104----Operator's Monthly Report 
and Voucher.—All the applicable spaces in Form MF-104 
should be filled in by the Operator, and the Operator or his 
agent should sign the certification in the lower left corner of 
the form.	 - 


The items of costs are arranged in the order they appear 
in Article 6 (a) of Form MF-200 (Revised February 1952), 
however, this form is readily adaptable for use in reporting 
activities under other contract forms. 


Under Item (1) delete words "Short Form" if the contract 
is a sub-contract under Form MF-200; and delete word 
"Independent" if the contract reported is on Form MF-200 
(A). Also, report work paid for on a unit basis under con-
tract Form MF-200 as though it were performed under an 
independent contract. 


Under Item (2) include labor, supervision and technical 
services incurred for the exploratory operations. Do not 
include labor, supervision and technical services used for 
work performed under items (5) and (6). 


Under Item (3) include the costs of material and supplies 
used in the project other than that used under items (5) 
and (6). 


Under Item (4) appear the three types of operating equip-
ment expenditures, that is, rental, purchase and depreciation. 
The expenditures made for renting equipment belonging to a


third j)arty will be reported under "Rental". The amount 
paid or duly obligated for payment for the purchase of equip-
ment will be reported under "Purchase". The amount of 
expenditures due the Operator to reimburse him for deprecia-
tion of equipment owned will be reported under "Deprecia-
tion". 


Item (5) comprises costs of labor, supervision, technical 
ser'vices, materials, etc., which are used in the initial rehabili-
tation' and repair of existing buildings, installations, fixtures, 
and equipment. These costs, therefore, should not be reported 
under items (2) and (3). 


Item (6) includes the labor, supervision, technical services, 
materials, etc., used in the installation or construction of new 
buildings, fixed improvements, etc., necessary for the project. 
These costs, therefore, should not be reported under items 
(2) and (3). 


Item (7) covers miscellaneous types of expenditure such as 
payioll taxes, liability insurance, workmen's compensation 
insurance, repairs to equipment and sampling and analysis. 
Only that part of payroll taxes, liability insurance and 
workmen's compensation which are paid by the operator 
should be reported under item (7). The share paid by 
the employee as a payroll deduction is to , be included 
under item (2) as labor costs. 


Item (8) includes any unforeseen costs not included in the 
other seven categories. 


The original of Form MF-104 when submitted for reim-
bursable expenses incurred under contract Form MF-200 
must be supported by original documentation or by certified 
copies of purchase orders, payrolls or transcripts of payrolls, 
unless such documentation has been waived by the Regional 
Executive Officer.. This certification may be stated thus, 
"Certified True Copy (or Transcript)", .followed by appro-
priate signature. If the Executive Officer of the Region 
determines that a contract under Form MF-200 should have 
an "on-site" audit, that is, a Government auditor should 
make an audit of the Operator's books and records of account, 
the Operator need not support his monthly voucher with 
original or certified documents except in cases of equipment 
purchases whose individual costs exceed $50.00. In these 
cases the original or a certified copy of the purchase order or 
invoice should be attached to the Monthly Voucher. N. B.—
Only the original of Form MF-104 is required to be docu-
mented. The four copies of Form MF-104 are not to be 
thus stipported. 


Form MF-104 submitted for reimbursement under fixed 
price contracts on Form MF-200 (A), however, are not re-
quired to be supported by documentation of any kind. The 
Operator will submit his claim under item '(1) of Form 
MF-104 by deleting as stated above the word "Independent" 
an4 by showing the number of feet or other units immediately 
after the appropriate descriptive word, such as, drilling, bull-
dozing, crosscutting, drifting, etc., and giving the "Monthly 
Total" amount due. "Totals Previously Reported", and 
"Totals to Date" columns should also be filled in. 


GPO 83.38476







Budget Bureau No. 42-Rl151.1 
APPTVPkfS3. 


UNITED STATES • 
DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS EXPLORATION ADMINISTRATION 


OPERATOR'S UNIT COST AND PROGRESS REPORT 


Month of	 15	 Docket No. DMEA-----2!41
 Operator's Name 


	


Address	 iiiIp


OPERATION	 Uie	 CN	 UN	 COSTS ro DATE	 U8TO


Contract No. 
Miner	 •Có1ki*1i 


tuiin4.zI & Tin 


AUTBOBIZED BY CONTRACT 
Ue CosTs" 


TO DATE
Units	 Unit Costs 


_______	 - DI7---------------------- !ooco 
IuonuuLua so1sgtet t*.	 200O.O 4 Mo.	 4 Me.	 500.00 


Drilling: Core---------IA 


Shaft----------------------------------


-------------------HZ


Winzes-------------------------------


tiflt 110. 
p.z*tng 


Mat. & Sup. 
--------


R4psr M.


----- -Rentsi Wk------------------------5.00--l8Wk.---leWk-30.00 


IzizIIzz,o IIII93.6 )IIIIIIZIIZIIIIIIIII ZIIZIIZIIIIZII 


)-------?M9L.6 t9i44!-----------2100-! 7,80---& 7,00 


-------------------------------350.00 
•	 ••	 .u.,	 • 


1k Mo	 6 Mo.	 6 M	 i)000 


TOTAL COSTS 


TOTAL DISTRIBUTED CosTa. 


Operating Equipment Purchased..... 
Initial Rehabilitation and Repairs 
New Buildings, Improvements, etc---------


TOTAL COSTS--------------------------


AUTHORIZED BY 
CONTRACT 


REMARKS: 


—)' NOTE.—TltIe 18, U. S. Code (Crimes), sectIon 1001, makes It a criminal offense to make a wflHtifly 
false statement or representation to any department or agcncy of the United States as to any matter within 
its jurisdiction.


(Instructions on reverse) 


The undersigned company, and the'officia1 executing this certification on its 
behalf, hereby certify that the information contained in this report is correct and 
complete to the..best of their knowledge and belief. 


Date 2,1/2	 - erator Foot. MSnSr4 Ca,• 


z


(For Government use only) 







.	 . 


INSTRUCTIONS 


Preparation of Form MP-1O4A----Operator's Unit Cost and Progress Report.—Applicable 
places on Form 104A should be filled in by the Operator. The purpose of this form is 
twofold as follows: (1) to furnish the supervising engineers and other administrators with 
statistical information necessary to better determine the progress of the project; and (2) to 
furnish more permanent information on mining costs for future use. The more important 
phases of operation on which permanent information is desired have been Outlined in the 
form. There are blank lines, howvr, for those unusual phases which may need to be 
reported for a particular project.. It will be necessary for the Operator to distribute his 
costs among the applicable phases .reported with the exception of three item the costs of 
which are not to be distributed by the Operator. These three items are: "Operating Equip-
ment Purchased", "Initial Rehabilitation and Repairs", and "New Buildings, Improve-
ments, etc." The reason for not distributing these items on a monthly basis is doubtless 
clear to the Operator, since such distribution might well overstate the cost for any one 
month or period short of the entiie contract period.. 


Form MF-104A has been designed to tie in with Form MF--104 for both monthly and 
cumulative costs. - .I'he "Total qosts" on Form MF-104A for each month should equal 
the monthly "Total Costs" as reported on Form MF-104. This is also true of the "Total 
Costs To Date". 


In preparing Form MF–lO4A, it will be necessary frequently to distribute certain 
costs over a number of items. For instance, supervisory and engineering costs may have 
to be distributed over several phases, sich as, drifting, crosscutting, raising, etc., provided 
that these items were reported active for the month. Such distributions should be made 
on the basis of timç spent on the various phases, on • man days of labor charged to such 
phases, or on some other equitable basis. "Operating Equipment", "Initial Rehabilita-
tion and Repairs", and "New Buildings Improvements, etc.", will be distributed to the 
several phases of the project by the Washington Office of DMEA at the close of the project 
if determined necessary. The last two columns headed "Authorized by Contract" will be 
filled in by the Operator if such information is found in the contract. This information is 
usually a part of Exhibit "A" of the contract. A space for remarks has been provided, for 
the use of the Operator to call attention to any unusual circumstances causing excessive or 
disproportionate unit costs.


GPO 83-38475
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UN I TED STATES
DEPARTMENT OF THE INTERIOR 


BUREAU OF MINES 
4 ch 3	 S


SOUTHEASTERN REGION, 
OFFICE'OF	 REGION VII	 POST OFFICE BOX 1909 


REGIONAL DIRECTOR	 HAMILTON BANK BUILDING	 KNOXVILLE, TENNESSEE 


•	 . 


. r.	 itti 
2UUtUI	 2, C, 


t nz*'at&yc	 Regi vir,	 xL1c, a*oe 


&,jectz nnth2' rc'portó 'oad vo't here 


'c .ncbai tia cttos each cf the ro1ic4n, xtiy 
r*'tc un1 vsi*xa:	 • 


/i . 2	 otc )Jcz'*&1 Ccqr 
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.	 . 


Jam2ary 21, 19	 ., 


*. Tho$ I.. Iea1.i, Chief Qeo1ogtzt 
picration Divisto 


Toot. .nera3s Coiçaz 
P.O. Bur3l 
Lings flai*ntain, 1. C.


s* Dl€A-28h1., ld.-Z 23 
• (c 1ubja.Tanta1umBeryi & tin) 


loot. Mtnerala C.. Cl..land C.., 
Nth aro1ina 


Dear toE


is de to yoir Operator's *rnth:L.y Report and 
YOCtLOr tO? the .Onth ef DeS)eZ' 193. 


In the third paragraph f your narrative and at the' bettoz 
of the drill leg, you state that hole 3-6-1 reached a depth of U.6 
test, yet the last iten on this drill log shows that '.0 drilled 
Iron 92.' to 1$.6' ; petrated 32.8' *M recoverd 32.8' d ce. 


Pleas. advise this offios which figure is correct. We ire 
apprniz yo 'rouckar as you have presented it. It the 
fig*'. is correct you eay c3aia the Mdit&onal 10 feet f U drilling 
on your next voucher.


Very truly yours, 


RobertA. Laurence 
•	 '	 , Ecutive Officer, DL	 , 


wa/u 
eel	 ' 


•	 Pimnee Office •







FOR OPERATOR'S USE 


Monthly	 Totals Previously 	 Totals To Date 
Total	 Reported


FOR GOVERNMENT USE ONLY 


Approved	 Approved Totals	 Approved Totals 
Monthly Total Previously Reported	 To Date 


36C+0--------4OOQ.Q 


2,7 -----------


J3(X) 


160$X) 


Form MF-.t04 (Rev.i	 •	 UNITED STATES	 Budget Bureau No. 42-Rl06.4 
(April 1052)	 Approval expires 6-30-53. 


EPARTMENT OF THE INTERIOR2 7 C 
DEFENSE MINERALS EXPLORATION ADMINISTRATIN 	 iä	 ': 


OPERATORS MONTHLY REPORT AND VOUCHE 


Month of	 IbI	 , 1953	 Docket No DMEA	 41	
JL 


Operator's Name T	 4tTW21	 I)*1	 Minerals 1iaintuiu 
Address Iti	 ttfl	 htt1?4	 i,	 V-*n 


Contract Amount, $ 3ZIOf)O	 Government Participation ¶1J %	 Amount, $ 


ITEMS OF COSTS 


(1) Independenti Contracts: 
Short Form 


Drilling------------------------------
Bulldozing--------------------------
Crosscutting------------------------
Drifting-----------------------------


(2) Labor and Supervision: 
Labor--------------------------------
Supervision-------------------------
Technical Services----------------


(3) Operating Mat'ls. and Supplies: 
Timber------------------------------
Explosives--------------------------
Pipe----------------------------------
Track--------------------------------
______________________ 
________________________ 


(4) Operating Equipment: 
Rental---------(a'Ck


 Purchase----------------------------
Depreciation-----------------------


(5) Initial Rehabilitation and Repairs 
(6) New Bldgs., Improvements, etc 
(7) Miscellaneous: 


Repairs to Equipment 
Sampling and Analysis: 
Payroll Taxes 
Liability Insurance 


______________________ 


(8) Contingencies (specify):


IiIiIuIiiiiiiiiiiiiiiiiii 	 III	 1IIIiL
	


J_Q__?5-


I certify that the above bill is correct and just nd that payment therefor has not	 Pursuant to authority vested in me, I certify 
been receed.	 that this acoount is correct and proper for pay-
Date 4f.L4 5	 *payee ZLOOt	 ner1 eqtjny	 ment in the amount of 


,	 tng owtn Vivsn 
Per	 Title flsnt CO4mtfl%t	 $ 2,7-J4 7 7 


'Wheii a voucher is signed or receipted In the name of a company or corporation, the name of the person writing 
the company or corporate name, as well as the capacity In which he signs, must appear. For example: "John 
Doe Company, per John Smith, Secretary," or "Treasurer," as the case may be. 


—* NOTE.—Title 18, U. S. Code (Crimes), section 1001. makes 1$ a criminal offense to make a willfully 
faI'e statement or representation to any department or agency of the United States as to any matter within Its 
jurisdiction.


(Instructions on reverse)


Signature	 ___ 
(Authorized CertifyIng 0 cer) 


Da.iL4.	 Vou. No. 
(See other side) 







(Fo, Government us• only) 


CERTIFICATION BY GOVERNMENT REPRESENTATIVE: 


I certify that to the best of my knowledge and belief the contractor submitting this voucher is operating a Defense Minerals 


Exploration Administration project under Contract No^ ..2 !1 in accordance with the terms of the contract. 


Signature	 Title 


APPROVAL BY DMEA EXECUTIVE OFFICER OR ALTERNATE: 


Signature l4244L L - ---- - Title	 BEIIQL Date 


MONTHLY REPORT ( (PPAT('P 


S


The Operator (Contractor)' of an exploration project is 
required to make a monthly report to the Government 
through the Regional Executive Officer. -This report con-
sists of three parts as follows:	 / 


(a) Form MF-1O4—Oper,çitors Monthly Report and 
Voucher.—This form details expenditures and consti-
tutes a voucher for -reimbursing the Operator for the 
Government's share of costs; 


(b) Form MF-104A—Operator's Unit Cost and Prog-
ress Report.—This is a statistical report of expenditures 
which shows costs for the various types of operation; 
and


(c) Narrative.—A concise narrative description of 
progress made, results accomplished, and any unusual 
difficulties encountered must be furnished as an attach-
ment to this Report and Voucher. Wherever possible, 
the narrative is to be illustrated with -maps or sketches 
showing formations penetrated and location and assays 
of samples taken as well as advances in workings. In 
the case of diamond drilling or churn drilling, the loca-
tion and inclination of holes is to be shown on a map; 
logs and assays also are to be submitted. 


The Monthly Report of Operator should be prepared in 
an original and four copies all of which must be sent to the 
Executive Officer of the Region not later than the 15th of i 
the month following. 


Preparation of Form MF-104—Operator's Monthly Report 
and Voucher.—All the applicable spaces in Form MF-104 
should be filled in by the Operator, and the Operator or his 
agent should sign the certification in the lower left corner of - 
the form. 


The items of costs are arranged in the order they appear 
in Article6 (a) of Form MF-200 (Revised February 1952), 
however, this form is readily adaptable for use in reporting 
activities under other,contract forms. 	 - 


Under Item (1) delete words "Short Form" if the contract 
is a sub-contract under Form MF-200; and delete word 
"Independent" if the contract reported is on Form MF-200 
(A). Also, report work paid for on a unit basis under con-
tract Form MF-200 as though it were performed under an 
independent contract. 


Under Item (2) include labor, supervision and technical 
services incurred for the - exploratory operations. Do not 
include labor, supervisi9ñ and technical services used for 
work performed under items (5) and (6). 


Under Item (3) include the costs of material and supplies 
used in the project other than that used under items (5) 
and (6). 


Under Item (4) appear the three types of operating equip-
ment expenditures, that is, rental, purchase and depreciation. 
The expenditures made for renting equipment belonging to a


third party will be reported under "Rental". The amount 
paid or duly obligated for payment for the purchase of equip-
mént will be reported under "Purchase". The amount of 
expenditures due the Operator to reimburse him for deprecia-
tion of equipment owned will be reported under "Deprecia-
tion". 


Item (5) comprises costs of labor, supervision, technical 
services, materials, etc., which are used in the initial rehabili-
tation and repair of existing buildings, installations, fixtures, 
and equipment. These costs, therefore, should not be reported 
under items (2) and (3). 


Item (6) includes the labor, supervision, technicalservices, 
materials, etc., used in the installation or construction of new 
buildings, fixed improvements, etc., necessary for the project., - 
These costs, therefore, should not be reported under. items 
(2) and (3).	 -	 - 


Item (7) covers miscellaneous types of expenditure such as 
payroll taxes, liability insurance, workmen's compensation 
insurance, repairs to equipment and sampling and analysis. 
Only that part of payroll taxes, liability insurance and 
workmen's compensation which are paid by the- operator 
should be reported under item (7). The share paid by 
the employee as a payroll deduction is to be included 
under item (2) as labor costs. 


Item (8) includes any unforeseen costs not included in the 
other seven categories. 


The original of Form MF-104 when submitted for reim-
bursable expenses incUrred under contract Form MF-200 
must be supported by original documentation or by certified 
copies of purchase orders, payrolls or transcripts of payrolls, 
unless such documentation has been waived by the Regional 
Executive Officer. This certification may be stated thus, 
"Certified True Copy (or Transcript)", followed by appro-
priate signature. If the Executive Officer of the Region 
determines that a contract under Form MF-200 should have 
an "on-site" audit, that is, a Government auditor should 
make an audit of the Operator's books and records of account, 
the Operator need not support his monthly voucher with 
original or certified documents except in cases of equipment 
purchases whose individual costs exceed $50.00. In these 
cases the original or a certified copy of the purchase order or 
invoice should be attached to the Monthly Voucher. N. B.—
Only the original of Form MF-104 is required to be docu-
mented. The four copies of Form MF-104 are not to be 
thus supported. 


Form MF-104 submitted for reimbursement under fixed 
price contracts on Form MF-200- (A), however, are not re-
quired to be supported by documentation of any kind. The 
Operator will submit his claim under item (1) of Form 
MF-104 by deleting as stated above the word "Independent" 
and by showing the number of feet or other units immediately 
after the appropriate descriptive word, such as, drilling, bull-
dozing, crosscutting, drifting, etc., and giving the "Monthly 
Total" amount due. "Totals Previously Reported", and 
"Totals to Date" columns should also be filled in. 


GPO	 3.347







UNITS TO I UNIT Cosm OPERATION	 II COSTS 'Fats I UNiis UNIT II MONTH .1 MONTE	 Coma TO DATE	 TO DATE 


iL. 2!t4
.2iX) Iia.


izzizzizi 


•.---------------JL4J(o 


414.
-------------------------


44I ----2XXJi^


Drifting - 
11g1zt Zo. 


A'uck	 cntt1 it. 


Drilling: Core--------------------- t,+___ - 
Churn------------------a.--- - 


Winzes------------------------------------
Shaft -------------------------------------


priittn 
Auger-------------------------


_______ 


-----------*4--- -


TOTAL DISTRIBUTED COSTS------------------------- I---------------II-----------------------


Budget Bureau No. 42R115I.1 
Approval expires 6-3O-5&. 


() 


Form MF-104A 
(April 1952)


UNITED STATES
DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS EXPLORATION ADMINISTRATION 


OPERATOR'S UNIT COST AND PROGRESS REPORT 


Month of	 1951..	 Docket No. DMEA J2EUe1	 Contract No. 
Operator's Name FQOt th!4	 Mmerals --	 - - 


Address	 -------------	 1J4W"-tJLL!L 


AuTHoRizED BY CONTRACT 


Units Unit Costs 


5i


)O.O(L 


4cx


---


iJio


AUTHORIZED BY 


Operating Equipment Purchased......----------------------------------------------------------------------------
Initial Rehabilitation and Repairs------------------------------------------------------------------------------
New Buildings, Improvements, etc-----------------------------------------------------------------------------


TOTAl Cosus 


The undersigned company, and theofficia executing this certification on its 
behalf; hereby certify that the information contained in this report is correct and REMARKS. 


complete to the ,.best of their knowledge and belief: 


Date ..2/14------------- Operator ..lpot-keNI1. 
1in Mtn, :tvtdcn 


Per	 Title 


NOTE.—TItIe 18. U. S. Code (Crimes), section 1001, makes It a criminal offense to make a wflfflully 
false statement or representation to any department or agcncy of the United States as to any matter within 
Its jurisdiction.


(Instructions on reverse) 


(For Government use only) 
I 







	


S	 •'•• 


INSTRUCTIONS 


Preparation of Form MF-1O4A---Operator's Unit Cost and Progress Report.—Applicable 
places on Form 104A should be filled in by the Operator. The purpose of this form is 
twof old as follows: (1) to furnish the supervising engineers and other administrators with 
statistical information necessary to better determine the progress of the project; and (2) to 
furnish more permanent information on mining costs for future use. The more important 
phases of operation on which permanent information is desired have been outlined in the 
form. There are blank lines, however, for those unusual phases which may need to be 
reported for a particular project. It will be necessary for the Operator to distribute his 
costs among the applicable phases reported with the exception of three items the costs of 
which are,not to be distributed by the Operator. These three item's are: "Operating Equip-
ment Purchased", "Initial Rehabilitation and Repairs", and "New Buildings, Improve-
ments, etc." The reason for not distributing these items on a monthly basis is doubtless 
clear to. the Operator, since such distribution might well overstate the cost for any one 
month or period short of,the entire ,cóntract period. 


Form MF-104A has been designed to tie in with Form MF--104 for both monthly and 
cumulative costs. The "Total Costs" on Form MF-104A fOr each month should equal 
the monthly "Total Costs" as reported on, Form MF-104. This is also true of the "Total 
Costs To Date". - 


In preparing Form MF-104A, it will be necessary frequently to distribute certain 
costs over a number of items. For instance, supervisory and ePgineering costs.may have 
to be distributed over several phases, such as, drifting, crosscutting, raising, etc., provided 
that these items were 1:eported active for the month. Such distributions should be made 
on the basis of time 'spent on the various phases, on man days cif labor charged to such 
phases, or on some other equitable basis.' "Operating Equipment", "Initial Rehabilita-
tion and Repairs", and "New Buildings Improvements, etc.", will be distributed to the 
several phases of the project by the Washington Office of DMEA at the close of the project 
if determined necessary. The last two columns headed "Authorized by Contract" will be 
filled in by the Operator if such information is found in the contract. This information is 
usually a part of Exhibit "A" of the contract. A space for remarks has been provided- for. 
the use of the Operator to call attention to any unusual circumstances causing excessive or 


	


disproportionate unit costs. 	 .-	 .	 - 


0
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C3at*d vwttcsl sero-drill ho3a 3+'1 which hM bosi drill to 
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1.	


• 
FOOTE MINERL COMPANY	 EXPLORATION DEPARTMENT-LOG FORM 


	


__________________________ PROPERTvrr	 DRILL . -j	 CHANNEL OR 
V ISION_J 	 A1' f'Pi"	 OR MINE	 HOLE NO. •' "	 TRENCH NO.	 LOCATION 


V.	 INCLINATIONE.dL	 BEARING	 WIDTH_	 I L	 _—STARTED	 -.	 COMPLETEDI	 4 


FROM TO PEN. CORE % REC. MATERIAL AND REMARKS SAMPLE 


3• ' 


j___ ___ 
'	 '	 I" 1'i -	 -----


,,,v [ _ss' ____ 


Y4?


____ 


6 


4.jj^1i 
5 JO	 /P 2


't __ 
I? F-cs-i Prvri ___ 


___ 


4L.°


___ 


c____


___


JO 


Z


___ - 


_____________________________ 	 __________ 


_____________________________________ 
___________-	 _________________________


r 


f 1 /tc 


___ 


ff29
___ 


4.f 


i1ioLq0 
___ 


c•i


____ 


)PD 


jp?


+
______ C1 


d44_( /'I! 


!o,s /21.1


/t3H 
/


1.3 


/;6


)P 


•f'


_____________________________ _____ 


•I2/i /' 1.L I 43 ___ FwAfli'VL	 R1• Sf ______ 


111+ - ------ ___ ____


1	 flAA) 1	 t)	 .D ______ 


4dJ	 i- 8, ___ ___ ______


-,.	 )fL	 _ 
- _____ _____ _____ _____







I	 •.( 
'UI'	 EXPLORATION DEPARTMENT-LOG FORM 


DIVISION	 fr	 PROPERTY-r4	 DRILL	 CHANNEL OR _
LOCATION t2.. 


ELEV.	 INCLINATION	 BEARING	 _	 11___STARTED	 _, __ COMPLETED_L- _4 


FROM TO PEN. CORE % REC. MATERIAL AND REMARKS SAMPLE 


.ô /,, 0 a ___ ii/,/I	 /2..i	 .r '	 ______________ ________ 


L'4 


£i


z,o	 21V / 


____


'I 


-________________________________________________ 


2'." 


2( ? ( 


____ 


z


____ 


___


____ 


q q'


____ 


9
________________________ 
_____________-_______________________ 


______


ca


___ 


$"


___ 


"


______-___ 
I'	 __________


______ 


______ ___


0 ______ 'I	 ________ S ___


________ _____) ___ __ ___ 


2. 9 2/
___ 
c''


___________ ____________________________ 
ii	 S ____ 


'L2. 'T_ 	 -rU, _____ 


''	 ] ________ ___ ____ ____ ____ ____


. 
KAIMIPAI CCKAPAMY' 







• 
-	 FOOTE MINERXL COMPAN'Y	 EXPLORATION DEPARTMENT-LOG FORM 


PROPERTY	 -	 DRILL	 -	 CHANNEL OR 
DIVISION	 -"	 OR MINE_-	 HOLE NO.	 TRENCH NO.	 LOCATION 


SURF.	 SIZE OR	 I	 -. 


ELEV.	 INCLINATION	 --	 BEARING-	 ---	 WIDTH7	 " -'	 -STARTED


FROM TO PEN.	 CORE
- 


% REC. MATERIAL AND REMARKS SAMPLE 


•• •----
•


___ ___ ____


/ ____ 


-•• 2' -. 


_____________ 


-- •-.-	 _---	 _ ---,	 _---'--	 ____--	 -----	 - 
-	 -- __ 


// 


_______ -___-	 /__ _______ _____ _______


-_•_•__• -_•._--v-_-	 -	 ______	 _____ ________ ____ _____


A 







V. I
UNITED STATES 


DEPARTMENT OF THE INTERIOR 
• BUREAU OF MINES	 • 


h3
SOUTHEASTERN REGION 


OFFICE OF REGION VII	 POST OFFICE BOX 1909 
REGIONAL DIRECTOR HAMILTON BANK BUILDING	 KNOXVILLE, TENNESSEE 


cwer LC, 19 


oa J. L. Chmbcr,	 e.fencr	 Lu1a	 xpLor tion ietrtin, 
IrLterbr i3ui1din&,	 aehinton 2, 1),	 . 


nist'zittv. Otcr, .oion v!,	 rE,xvilie, Tmeee 


u"joct* t	 thl7 report and voJ*r	 ced&1c of collectiona 
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Signature Ju--
(Authorized Certifying Officer) 


Date L24,J --- --Vou. No. ----- -L67 
(See other side) 


Form MF-104 (Rev.)	 UNITED STATES 
*	


PARTMENT OF THE INTERIO	 C2l 
DNSE MINERALS EXPLORATION ADMINISTRAT'' 


OPERATOR'S MONTHLY REPORT AND VOUCHER. 2 .LcJ 
Month of----, 195	 Docket No. DMEA	 Contract No. 
OPeratorSI	


ot--------------------------------------------Minerals CoivabiuiThntu1t* 
Contract Amount,	 Av	 rTh1 


FOR OPERATOR'S USE
	


FOR GOVERNMENT USE ONLY 


ITEMS OF COSTS
Monthly	 Totals Previously 	 Totals To Date	 Approved 


Total	 Reported	 Monthly Total
Approved Totals	 Approved Totals 


Previously Reported	 To Date 


(1) Independent I Contracts: 
Short Form 


Drilling------------------------------
67L5B" - 243.58 ----- - --$3,213.16---Bulldozing-------------------------------------


Crosscutting 
Drifting 


(2) Labor and Supervision: 
Labor--------------------------------------------


(3) Operating Mat'ls. and Supplies: 


-----------------------------------------------------


Timber----------------------------------------------------


Supervision----------------------------------


Technical Services------------------- X,9Q------70U'UQ -------.it.)V-•UU-----


Track------------------------------------------------------


(4) op9t ---Lt-----------------21973 


Explosives------------------------------------------------


1111111680- 0z1 1i.zIIIiiiI i_il 
Depreciation 


Pipe--------------------------------------------------------


u-1,00I$-------------------100.00--------100.00-----


(6) New Bldgs., Improvements, etc 
(7) Miscellaneous: 


Repairs to Equipment 


Payroll Taxes------------------------32.00-----9.00  


(5) InitialRehabilitationandRepairs-- -- -


Liabilitylnsurance__________________ 


(8) Contingencies (specify): 


Sampling and Analysis------------


ccoun-tant----------------------40.00------Z.00-------160.00-----


TOTALS	
7 1y.11	


4152 3i 7fl/ c V 
I certify that the above bill is correct and just and that payment therefor has not 	 Pursuant to authority vested in me, I certify been received.	 that this acoount is correct and proper for pay-


D	 *p ee	 ment in the amount of: ate	 ay 


Per ei4L'-	 e,ntint 
Wheii a voucher is signed or receipted in tt name of a company or corporation, the name of the person writing 


the company or corporate name, as well as,the capacity in which he signs, must appear. For example: "John 
Doe Company, per John Smith, Secretary," or "Treasurer," as the case may be. 


—* NOTE.—Titie 18, U. S. Code (Crimes), sectIon 1001. makes ii a criminal offense to make a willfully 
fal&'e statement or representation to any department or agency of the United States as to any matter within its 
jurisdiction.


(Instructions on reverse)







---.
(For Government use only) 


CERTIFICATION BY GOVERNMENT REPRESENTATIVE: 


I certify that to the best of my knowledge and belief the contractor submitting this voucher is operating a Defense Minerals 


Exploration Administration project under Contract NoJQd (523 in accordance with the terms of the contract. 


Signature	 3ë------------------------------------------Title 	 Date 


APPROVAL BY M A EXECUTIVE OFFICER OR ALTERNATE: 


Signature
EXECUTIVE OFFICER 


Tit1e DMZ .QV4 Date EC1953 


MONTHLY REPORT OF OPERATOR 
The Operator (Contractor) of an exploration piojct is 


required to make a monthly report to the Government 
through the Regional Executive Officer. This report con-
sists of three parts as follows: 


(a) Form MF-104—Operator's MonIhly Report and 
Voucher.—This form details expenditures and consti-
tutes a voucher for reimbursing the Operator for the 
Government's share of costs; 


(b) Form MF-104A—Operator's Unit Cost and Prog-
ress Report.—This is a statistical report of expenditures 
which shows costs for the various types of operation; 
and


(c) Narrative.—A concise narrative description of 
progress made, results accomplished, and any unusual 
difficulties encountered must be furnished as an attach-
ment to this Report and Voucher. Wherever possible, 
the narrative is to be illustrated with maps or sketches 
showing formations penetrated and location and assays 
of samples taken as well as advances in workings. In 
the case of diamond drilling or churn drilling, the loca-
tion and inclination of holes is to be shown on a map; 
logs and assays also are to be submitted. 


The Monthly Report of Operator should be prepared in 
an original and four .copies all of which must be sent to the 
Executive Officer of the Region not later than the 15th of 
the month following. 


Preparation of Form MF-104—Operator's Monthly Report 
and Voucher.—All the applicable spaces in Form MF-104 
should be filled in by the Operator, and the Operator or his 
agent should sign the certification in the lower left corner of 
the form. 


The items of costs are arranged in the order they appear 
in Article 6 (a) of Form MF-200 (Revised February 1952), 
however, this fqrm is readily adaptable for us&in reporting 
activities under other contract forms. 


Under Item (1) delete words "Short Form" if the contract 
is a sub-contract under Form MF-200; and delete word 
"Independent" if the contract reported is on Form MF-200 
(A). Also, report work paid for on a unit basis under con-
tract Form MF-200 as though it were performed under an 
independent contract. 


Under Item (2) include labor, supervision and technical 
services incurred for the exploratory operations. Do not 
include labor, supervision and technical services used for 
work performed under items (5) and (6). 


Under Item (3) include the costs of material and supplies 
used in the project other than that used under items (5) 
and (6). 


• Under Item (4) appear the three types of operating equip-
ment expenditures, that is, rental, purchase and depreciation. 
The expenditures made for renting equipment belonging to a


third party will be reported under "Rental". The amount 
paid or duly obligated for payment for the purchase of equip-
ment will be reported under "Purchase". The amount of 
expenditures due the Operator to reimburse him for deprecia-
tion of equipment owned will be repoited under "Deprecia-
tion". 


Item (5) comprises costs of labor, supervision, technical 
ser'vices, materials, etc., which are used in the initial rehabili-
tation and repair of existing buildings, installations, fixtures, 
and equipment. These costs, therefore, should not be reported 
under items (2) and (3). 


Item (6) includes the labor, supervision, technical services, 
materials, etc., used in the installation or construction of new 
buildings, fixed improvements, etc., necessary for the project. 
These costs, therefore, should not be reported under items 
(2) and (3). 


Item (7) covers, miscellaneous types of expenditure such as 
payroll taxes, liability insurance, workmen's compensation 
insurance, repairs to equipment and sampling and analysis. 
Only that part of payroll taxes, liability insurance and 
workmen's compensation which are paid by the operator 
should be reported under item (7). The share paid by 
the employee as a payroll deduction is to be included 
under item (2) as labor costs. 


Item (8) includes any unforeseen costs not included in the 
other seven categories. 


The original of Form MF-104 when submitted for reim-
bursable expenses incurred under contract Form MF-200 
must be supported by original documentation or by certified 
copies of purchase orders, payrolls or transcripts of payrolls, 
unless such documentation has been waived by the Regional 
Executive Officer.. This certification may be stated thus, 
"Certifted True Copy (or Transcript)", followed by appro-
priate signature. If the Executive Officer of the Region 
determines that a contract under Form MF-200 should have 
an "on-site" audit, that is, a Government auditor should 
make an audit of the Operator's books and records of account, 
the Operator need not support his monthly voucher with 
original or certified documents except in cases of equipment 
purchases whose individual costs exceed $50.00. In these 
cases the original or a certified copy of the purchase order or 
invoice should be attached to the Monthly Voucher. N. B.—
Only the original of Form MF-104 is required to be docu-
mented. The four copies of Form MF-104 are not to be 
thus supported. 


Form MF-104 submitted for reimbursement under fixed 
price contracts on Form MF-200 (A), however, are not re-
quired to be supported by documentation of any kind. The 
Operator will submit• his claim under item (1) of Form 
MF-104 by deleting as stated above the word "Independent" 
and by showing the number of feet or other units immediately 
after the appropriate descriptive word, such as, drilling, bull-
dozing, crosscutting, drifting, etc., and giving the "Monthly 
Total" amount due. "Totals Previously Reported", and 
"Totals to Date" columns should also be filled in. 


GPO 83.38476







OPERATION	 Uirr II 
COSTS Tais I UNiTS This Il •	 I UNirs To 


II Moru I MONTH	 COSTS TO DATE	 DArn
UNIT Cosrs 


TO DATE 


ix.00 in. 
900-.00 36O0--00 4Mo-


--


120.00 . 40.00 16 Wk. 


3,223;16r 331;ort 


--


11111111111 IIIIIIIIiIIII IZIII!IIII 
• 319.75 


32,00 . 41.00


7. 


40.00 


TOTAL DISTRIBUTED COST&.. .JI.................


ThI1C kntd 4. 


Shaft--------------------------------
Winzes-------------------------------
Drilling: Core----------------------


Churn-------------------


nh i-Iiiii 


---------


Roads and Trails	 ------------
A80875


.1-i


Budget Bureau No. 42-R 1151.1 
(April 1952)	 -	 Approval expires 6-30-53. 


UNITED STATES 
DEPARTMENT OF THE INTERIOR 	 i. 


DEFENSE MINERALS EXPLORATION ADMINISTRATION 


OPERATOR'S UNIT COST AND PROGRESS REPORT	 2 J2 


Month of	 1.	 Docket No. DMEA 1q41 	 Contract No. 
Operator's Name	 Minerals 101uab


Address --	 C1I1ttI Avue, Pl4lade].rhia 44,'a. 	 Tntulu*.Beryl & Tin 


AUTEOBIZED BY CONTRACT 


Units I	 Unit Costs 


54az?-)4LQcJ..Qo 


Ift.-----------1.80 


4Ho-----4ØØ) 


35Q,Q0


AUTHORIZED BY 


Operating Equipment Purchased.._ 
Initial Rehabilitation and Repairs 
New Buildings, Improvements, etc 


-	 IIIiIIIIIIIIIIIII
	


zz 


The undersigned company, and the'official executing this certification on its 
behalf, hereby certify that the information contained in this report is correct and 
complete to the Jest of their knowledge and belief. 


D	
Foote Mtneral Cornpany 


ate / 


NOTE.—TItIe 18, U. S. Code (Crimes), section 1001, makes Its criminal offense to make aw111fi11y 
false statement or representation to any department or agcncy of the United States as to any matter within 
Its jurisdiction.


(Instructions on reverse)


REMARKS:----------------------------------------------------


(For Government use only) 







a, .• 


INSTRUCTIONS 


Preparation of Form MP1O4A----Operator's Unit Cost and Progress Report.—Applicable 
places on Form 104A should be filled in by the Operator. The purpose of thjs form is 
twofold as follows: (1) to furnish the supervising engineers and other administrators with 
statistical information necessary to better determine the progress of the project; and (2) to 
furnish more permanent information on mining costs for future use. The more important 
phases of operation orI which permanent information is desired.have been outlined in the 
forni. There are blank lines, however, for those unusual phases which may need to be 
reported fo,r a particular project. Lt will be necessary for the Operator to distribute his 
costs among the applicable phases reported with the exception of three itms the costs of 
which are not to be distributed by the Operator. These three items are: "Operating Equip-
ment Purchased", "Initial Rehabilitation and Repairs", and "New Buildings, Improve-
ments, etc." The reason for not distributing these items on a monthly basis is doubtless 
clear to the Operator, si'nce such ditribution might well overstate the'cost kr any one 
month or period short of the entire contract period. 


Form MF-104A has been designed to tie in with Form MF--104 for both monthly and 
cumulative costs. The "Total Costs" on Form MF-104A for each month should equal 
the month]'y "Total Costs" as reported on Form MF-104. This is also true of the "Total 
Costs To Date". 


In preparing Form MF-104A, 'it will e necessary frequently to distribute certain 
costs aver a number of items. For instance, supervisory and engineering costs.may have 
to be distributed over several phases, such as, drifting, crosscutting, raising, etc., provided 
that these items were reported active for the month. Such distributions should be made 
on the basis of time spent on the various phases, on 'man days of labor charged to such 
phases, or on some other equitable basis. "Operating Equipment", "Initial Rehabilita-
tion and. Repairs", and "New Buildings Improvements, etc.", will be distributed to the 
several phases of the project by the Washington Office of DMEA at the dose of the project 
if determined necessary. The last two columns headed "Authorized by Contract" will be 
filled in by the Operator if such information is found in the contract This information is 
usually a part of Exhibit "A" of the contract. A space for remarks has been provided for 
the use of the Operator to call attention to any unusual circumstances causing excessive or 
disproportionate unit costs. 	 . '


GPO 83-38475
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OPE1ATOR' $ KONTIUX REPORT FOR THE 
14M OF $OVk)4BZ, 1953 


:--- C.mtraet XE52, Deeket 2141 


Ctapl.t.ti ccro4riU hola 34e2 whish had boon drilled to '.2 in 


Oetobsr, En. eon sszpl.s and four slndg. pl.s *tained tiroa the 


entire hol., as indicated in the attashed log. 11.1. sbandsei.d dng to 


thismess of petit.. iiith inmsming depth. Period eovsred, orb*' $ 


1$.


KOY.4 t* lOcstiOEL 4*	 *oviuiber $, whers a wrenob was dip.d 


in the hole en the )tb., sassing abd&'it, $en . ho3. at this sits 


mtart.M en the 23rd, and ecattinood oiti1 the end of the *th.. 


ts1 footage drifl*d in *GiD was 1l7. foot, the U footage was 


86.1 test, and the core n.eaver.4 was $6.() feet. BI aqiztjamnt was ordepd 


end en hand, as ni p.niittid by the centraot, het was n need waitl 


after Noer 30.
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FOOTE MINERAL COMPANY
	 EXPLORATION DEPARTMENT-LOG FORM 


PROPERTY	 DRILL	 7	 CKA'NEL OR 
DIVISION	 OR MINE	 HOLE NO.	 TRENCH NO.	 LOCATION 


SURF	 I	 SIZE OR /	 /	 _________________ 
ELEV.	 INCLINATION	 -	 BEARING	 WIDTH	 '-	 - i____STARTED	 —$--COMPLETED 


FROM TO	 • PEN.	 CORE	 % REC. MATERIAL AND REMARKS	 . / - SAMPLE 


___	 \H J	 /[ -, 
L4 _ I_' _	 / _/_______________r 	 __	 b? 


; :yj
,


z1	 '	
2	 ,	 a	 J - -	 I	 [	 #__	 4	 '	 Ti	 7\)


________ 


t) 7 I - -/_'	 ,__(_'-;_ ., 	 :-/-i	 7 
-	 -


________ 
'


I	 T L	 T_
. 


;	 -	 _	 ? __________ 


.__ g_,/' -	 -	 ____i 
j :	 _	 : I	 / 


1
t	 t	 - - 


- I - 1 


r 


t_____


i;- _________ __________ _________ __________ _______ ____________ 
--.-..


_________ 


t- ______ ______ -	 _____________________________________________________________ ; ±__ 


____-_cF_t	
C -	 - ________ 


T) - 
7	 -	 -,	 4	 -- -


I	 / 


______ _____ ::; I	 - I 


_t2 i-I	 Io/ h
- - 


7 -TI q 7 I	
p	 /	 I -	 - 


I_ /7 _____ _____ _____ 


I..
/ 


- __ __ 


- E, ) ________ - 


____


______ 
/


______ ______
C -	 -	 -,	


-) -	 I	 4	 -	 --	 4	 -	 -	 I	 - - 
/	 1 


-	 U----	 -	 -	 --	 -: 
7____-__I___- _______ ________ I	 -	 /	 -	


-	 /	 -







.
	


.	 . 
FOOTE MINERAL COMPANY


	
EXPLORATION DEPARTMENT-LOG FORM 


PROPERTY	 )	 DRILL	 /	 CHANNEL OR 
DIVISION_	 OR MINE	 ROLE NO.	 •'	 TRENCH NO.	 LOCATION 


/7 
SURF.	 /	 SIZE OR	 '-,-	 6	 i	 41	 - -	 •// 
ELEV.	 INCLINATION	 BEARING	 WIDTH	 _-STARTED	


''	 COMPLETED_- - 


FROM TO PEN. CORE % REC. MATERIAL AND REMARKS SAMPLE 


____ 


___


____ 


L_


_____ 


____ 


____


_____ 


____ 


____


_____ 


____ 


____


d	 -
/ 


S	
(r	 -1


5S1 


(/__	
_&	 _____________


________ 


_______ 


/_ /f• -	 -	 -	 -	 S.	 -5-----	 -	 - 


/	 H ____ ____ ____ ____
1'	 -







S 
UNITED STATES


DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS EXPLORATION ADMINISTRATION 


Rth1t ?t fiFC$.BLDG
KNOXVILLE 2, TENN.


C, 


'ixcb 10, L9I 


*'. Thos 1. Keiler, CtIf Ceo1o.is 
P'oots $irere1 Cornaz 
r.o, 3ox 1 
ir* Maunt&tn, ?arth Csrelin*


Ret	 A*21, Id* 523 
Doar tostt


in ing over yow vjnthir report and voctzfre I note en 
error in jo*' '1its to Det có1rn for car's cIztrnr on forz '.1ZA 
Zat. )ctcber 1953. Thw a#ount a1d tieva been 326.1 et in3tead o 
26.9 feet, suiking a dt±ference at 6.2 reet. 'Tiiie has )e4A csrried 
or eac inth. Tour anuary 1951 report I1d nave zen iOO76 ftet 
instead ot 916J4 te.t. 


I have fiured tnt yot no coring driiling tArouh 
Jntvry arDunted to 2,960 ftt, thus j ur' total driU.nç to br.ary 
1, 1$5h i&s 1,303.6 feet, 


3orryr that ie did not cstckz t* soi• error iefore. 


Very txi4y yours, 


',.i A. aeck 


S 


p 


6J. ,







- I
UNITED STATES 


DEPARTMENT OF THE INTERIOR	 j 


BUREAUOF MINES 


SOUTHEASTERN REGION 
OFFICE OF	 REGION VII	 POST OFFICE BOX 1909 


REGIONAL DIRECTOR	 HAMILTON BANK BUILDING	 KNOXVILLE, TENNESSEE 


1. 1.. c2*j, 
IfltTiGT 2i%41%, 1$ebS4ton 2! D, :C. 


Acintrgj4y Ofrier, R.4on Vu, zzvi1ae, Tnnáaes 
3ubjects	 tbly reports arri ?Ovuehex'a 


repart	 Dw1rD


Mjn	 G 
'---	 . 1tZi mEtt Dnth t c*tobez 


Amt 111O.72 


Joe A, a2ey 
A


' xzth or Ootthi, 


$tart4ir flat.: Ctther 20, 193 


E. R.	 195).	 ' 


fle3en R. iUer 


1oøwes 4 


ft* 
Copies to . A. 3eok 


R. A. 
Rion Uee 
t7 ?ile







Form MF-104 (Rev.)	 UNITED STATES *	
PARTMENT OF THE INTERIOR 	 -4ID OIj	 7 •	 D	 SE MINERALS EXPLORATION ADMINISTRATIO C'P' 


PA ENT j. 


OPERATOR'S MONTHLY REPORT AND VOUCHER 


Month of	 keZ' - 1U5 3 	 Docket No. DMEA	 Contract Nø. 
Operator's Name	 Miner is 


	


Address 18 [. Ch1tn Ave.,, }iIade1pa, Pa.	 and 'Tin 
Contract Amount, $	 Government Participation 90%	 Amount, $ 27,450.00 


FOR OPERATOR'S USE FOR GOVERNMENT USE ONLY 


ITEMS OF COSTS
Monthly 


Total
Totals Previously 


Reported
Totals To Date Approved 


Monthly Total
Approved Totals 


Previously Reported
Approved Totals 


To Date 


(1) Independenti
Contracts: 


Short Form J
?$0 1,755.78 2,54g. 58 


Bulldozing
-


Drifting 
Crosscutting----------------------------------


(2) Labor and Supervision:


900.00 z,eoo.00 #-,70O.00 
Technical Services 


(3) Operating Mat'ls. and Supplies: - 
Timber 
Explosives 


----------------------------------------------------


Pipe


'i0000 
BOxes-------------------44O0--- 219.75 


': ------ -io.00 
(4) Operatngi	 --—


Purchase 


-----------------------------------------


17575---


(5) InitialRehabilitationand Repairs


--


(6) New Bldgs., Improvements, etc 
(7) Miscellaneous: 


•	 • ,vv '7. Sampling and Analysis 


lce------------------


Depreciation............................ 


(8) Cxnqfy): 


Repairsto Equipment----------------


(6000) 60.00 


PayroliTaxes............................ 


.00 


8000-----


tiIiIiiIiIZiZI IcIIII IZ I II iZI
I certify that the abOve bill is correct and just and that payment therefor has not 	 Pursuant to authority vested in ' me, I certify been rev//	 that this acoount is correct and proper for pay-


Date----------*py	 --''	 ment in the amount of: 
Kings 1(ountan Div. 


Title flant Accountant	 12.. 
Wheii a voucher is signed or receipted in the na of a company or corporation, the name of the person writing 


the company or corporate name, as well as the cnpaclty In which he signs, must appear. For example: "John 
Doe Company, per John Smith, Secretary," or "Treasursr," as the case may be. 	 Signature 
—b'. NOTE.—Titie 18, U. S. Code (Crimes), sectIon 1001, makes it a criminal offense to make a willfully	 (Authorized Certifying 0111 
fah'e statement or representation to any department or agency of the United States as to any matter within Its	 NOV 2 4 193 jurisdiction.	 ,	 DaW--------Vou. No. 


(Instructions on reverse)	 (See other side) 
* Note: Aaowt of 60.00 cbrged to contingenies for he aDntb of 


Septe*ber transferred to operating .qjtip*ent. Truck Rentel. 







(For Government use only) 


('e 
J '' / ' '' r.) 


CERTIFICATION BY GOVERNMENT REPRESENTATIVE: 	 313 


I certify that to the best of my knowledge and belief the contractor submitting this voucher is operating a Defense Minerals 


Exploration Administration project under Contract No	 t423in accordance with the terms of the contract. 


Signature	 Title	 Date	 j 


APPROVAL BY Li.MEA EXECUTIVE OFFICER OR ALTERNATE: EXECUTV OFFIC 
MEA REGION 'ILl	 J 23 


Tit ------------------------------Date 


MONTHLY REPORT OF OPERATOR * 
The Operator (Contractor) of an exploration project is 


required to make a monthly report to the Government 
through the Regional Executive Officer. This report con-
sists of three parts as follows:	 - 


(a) Form MF-104—Operator's Monthly Report and 
Voucher.—This form details expenditures and consti-
tutes a voucher for reimbursing the Operator for the 
Government's share of costs; 


(b) Form MF-104A—Operator's Unit Cost and Prog-
ress Report.—This is a statistical report of expenditures 
which shows costs for the various types of operation; 
and


(c) Narrative.—A concise narrative description of 
progress made, results accomplished, and any unusual 
difficulties encountered must be furnished as an attach-
ment to this Report and Voucher. Wherever possible, 
the narrative is to be illustrated with maps or sjetches 
showing formations penetrated and location and assays 
of samples taken as well as advances in workings. In 
the case of diamond drilling or churn drilling, the loca-
tion and inclination of holes is to be shown on a map; 
logs and assays also are to be submitted. 


The Monthly Report of Operator should be prepared in 
an original and four copies all of which must be sent to the 
Executive Officer of the Region not later than the 15th of 
the month following. 


Preparation of Form MF-104—Operator's Monthly Report 
and Voucher.—A11 the applicable spaces in Form MF-104 
should be filled in by the Operator, and the Operator or his 
agent should sign the certification in the lower left corner of 
the form. 


The items of costs are arranged in the order they appear 
in Article 6 (a) of Form MF-200 (Revised February 1952), 
however, this form is readily adaptable for use in reporting 
activities under other contract forms. 


Under Item (1) delete words "Short Form" if the contract 
is a sub-contract under Form MF-200; and delete word 
"Independent" if the contract reported is on Form MF-200 
(A). Also, report work paid for on a unit basis under con-
tract Form MF.20O as though it were performed under an 
independent contract. 


' Under Item (2) include labor, supervision and technical 
services incurred for the exploratory operations. Do not 
include labor, supervision and technical services used for 
work performed under items (5) and (6). 


Under Item (3) include the costs of material and supplies 
used in the project other than that used under items (5) 
and (6). 


Under Item (4) appear the three types of operating equip-
ment expenditures, that is, rental, purchase and depreciation. 
The expenditures made for renting equipment belonging to a


third party will be reported under "Rental". The amount 
paid or duly obligated for payment for the purchase of equip-
ment will be reported under "Purchase". The amount of 
expenditures due the Operator to reimburse him for deprecia-
tion of equipment owned will be repoited under "Deprecia-
tion". 


Item (5) comprises costs of labor, supervision, technical 
serVices, materials, etc., which are used in the initial rehabili-
tatioh and repair of existing buildings, installations, fixtures, 
and equipment. These costs, therefore, should not be reported 
under items (2) and (3). 


Item (6) includes the labor, supervision, technical services, 
materials, etc., used in the installation or construction of new 
buildings, fixed improvements, etc., necessary for the project. 
These costs, therefore, should not be reported under items 
(2) and (3). 


Item (7) covers miscellaneous types of expenditure such as 
payroll taxes, liability insurance, workmen's compensation 
insurance, repairs to equipment and sampling and analysis. 
Only that part of payroll taxes, liability insurance and 
workmen's compensation which are paid by the operator 
should be reported under item (7). The share paid by 
the employee as a payroll deduction is to be included 
under item (2) as labor costs. 


Item (8) includes any unforeseen costs not included in the 
other seven categories. 


The original of Form MF-104 when submitted for reim-
bursable expenses incurred under contract Form MF-200 
must be supported by original documentation or by certified 
copies of purchase orders, payrolls or transcripts of payrolls, 
unless such documentation has been waived by the Regional 
Executive Officer.. This certification may be stated thus, 
"Certified True Copy (or Transcript)", ..followed by appro-
priate ignature. If the Executive Officer of the Region 
determines that a contract under Form MF-200 should have 
an "on-site" audit, that is, a Government auditor should 
make an audit of the Operator's books and records of account, 
the Operator need not support his monthly voucher with 
original or certified documents except in cases of eQuipment 
purchases whose indivklual costs exceed $50.00. In these 
cases the original or a certified copy of the purchase order or 
invoice should be attached to the Monthly Voucher. N. B.—
Only the original of Form MF-104 is required to be docu-
mented. The four copies of Form MF-104 are not to be 
thus uppoited. 


Form MF-104 submitted for reimbursement under fixed 
price contracts on Form MF-200 (A), however, are not re-
quired to be supported by documentation of any kind. The 
Operator will submit his claim under item (1) of Form 
MF-104 by deleting as stated above the word "Independent" 
and by showing the number of feet or other units immediately 
after the appropriate descriptive word, such as, drilling, bull-
dozing, crosscutting, drifting, etc., and giving the "Monthly 
Total" amount due. "Totals Previously Reported", and 
"Totals to Date" columns should also be filled in. 
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L__9_00.............. 
.J2OP0------


40,60 


44,00 


9O0


lc)c).cx)---
2,700.00 3 Mo. 
iii__5oiiiiiiii III'IIII 


O0------ --


319.75 


9.00


jsrvie$c I H 
_4ii 


Winzes--------------------------------
Drilling: Core....-------------------1O. 


Churn.... 


Shaft---------------------------------


L'PS?8tifl


Auger...._.................. 
çAepotnt-tsnt--------


________________ 
Roads and Trails_ 


----------------------------------------


TOTAL DISTRIBUTED COSTS


Budget Bureau No. 42-RilSi 
Approvalexplres 6-30-53. 


: 


Form M-4A
(April 1952)


UNITED STATES
DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS EXPLORATION ADMINISTRATION 


OPERATOR'S UNIT COST AND PROGRESS REPORT 


Contract N XDM 523 
8orut-


Month of ---- -	 195i	 Docket No. DMEA 
Operator's Nam?OtS Mineral Ccmpex' 


Address 1eW.Ch,itenAi.1Ptde1Ph18. 


OPERATION	 UNIT II	 -	 UNITS THIS	 CosTs TO DATE 
Corra Tms UNITS TO 


MONTE	 I Mozim II DATE


AUTHORIZED BY CONTRACT 
UNIT COSTS 


TO DATE 
Units Unit Costs 


100.00 1)qs 100.00 
"Mo


O00 
--- ---


2100F1----


40.00 


00--------


4Mo. l&,(X) 


5o:oo" 


iiiiiiiiiiiii


AUTHORIZED BY 


Operating Equipment Purchased------------------------------
Initial Rehabilitation and Repairs 
New Buildings, Improvements, etc........................... 


TOTAL COSTS	 I.%0..-------------------
The undersigned company, and theofficial executing this certification on its 


behalf; hereby certify that the information contained in this report is correct and 
complete to the jest of their knowledge and belief. 


Date---11f Operator	 C.*psn 
:ge Wtn. DjLdon 


Per	 -	 . -- Title 


—k. NOTE.—TItle 18, U. S. Code (Crimes), section 1001, makes It a criminal offense to make a wiliftiTly 
false statement or representation tq any department or agency of the United States as to any matter within 
Its jurisdiction.


(Instructions on reverse)


REMARKS: 


(For Government use only) 







.	 .. 


INSTRUCTIONS 


Preparation of Form MF-104A—Operator's Unit Cost and Progress Report.—Applicable 
places on Form 104A should be filled in by the Operator. The purpose of this form is 
twofold as follows: (1) to furnish the supervising engineers and other administrators with 
statistical information necessary to better determine the progress of the project; and (2) to 
furnish more permanent information on mining costs for future use. The more important 
phases of operation on which permanent information is desired have been outlined in the 
form. There are blank lines, however, 4or those unusual phases which may need to be 
reported for a particular project. It wjll be necessary for the Operator tp distribute his 
costs among the applicable phases reported with the exception of three items the costs of 
which are not to be distributed by the Operator. These three items are: "Operating Equip-
ment Purchased", "Initial Rehabilitation and Repairs", and "New Buildings, Improve-
ments, etc." The reason for not distributing these items on a monthly basis is doubtless 
clear to the Operator, since such distribution might well overstate the cost for any one 
month or period short of the entire contract period. 


Form MF-104A has been designed to tie in with Form MF-104 for both monthly and 
cumulative costs. The "Total Costs" on Form MF-104A for each month should equal 
the monthly 'Total Costs" as reported on Form MF-104. This is also true of the "Total 
Costs To Date". 


In preparing Form MF-104A, it wifi be necessary frequently to distribute certain 
costs over a number of items. For instance, supervisory and engineering costs may have 
to be distributed over several phases, such as, drifting, crosscutting, raising, etc., provided 
that these items were reported active for the month. Such distributions should be made 
on the basis of time spent on the various phases, on man days of labor charged to such 
phases, or on some other equitable basis. "Operating Equipment", "Initial Rehabilita-
tion and Repairs", and "New Buildings Improvements, etc.", will be distributed to the 
several phases of the project by the Washington Office of DMEA at the close of the project 
if determined necessary. The last two columns headed "Authorized by Contract" will be 
filled in by the Operator if such information is found in the contract. This information is 
usually a part of Exhibit "A" of the contract. A space for remarks has been provided, for 
the use of the Operator to call attention to any unusual circumstances causing excessive or 
disproportionate unit costs. 	 .	 .	 .	 .
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OPERT' 5 JU4THLT EZPT YO T141 MONTh 01 0CT*1ER, 395


aiu Cmts*ot t$4523, Do.t 23 


__ 
$eved to and easplited core-drill hole 4-I-,, which was .absnded 


at .1 where sottinge of rottt peg*stito choked the bela. Period 


co,er.d, October 144. 


)bred to anti plated oore-drtU bate 3-4'I, which was abdne4 


at 58.2 where .sttinis of vathersd pogatita and sitca .dbist fr the 


wpp.r walls choked the hole. Period	 October 15'X7. 


Maved on October 28 to hole afte 342, which reached a d,pt of 


$.2 at the case of work October 30, T.s hole La being eantinued, and 


is the first hol. to 4ie ut&*ts*tor water stroalation ance the 


bsinning of the progr. 


Total footage drilled in ct.ber was 149. teat, the U oobsg 


was 101.0 f.*t,snd the core reaosrsd was 79.0 f..t.


- 
/	 --	 -







FOOTE MINERAL COMPANY	 2
	


EXPLORATION DEPARTMENT-LOG FORM 


CHANNEL OR DRILL 
DIVISION_	


PROPERTY	
HOLE NO. 4 1 -	 TRENCH NO.	 LOCATION OR NINE 


ELEV.	 INCLINATION	 BEARING	 WIDTH_7 	 -STARTED	 COMPLETED 


FROM TO CORE % EEC. MATERIAL AND REMARKS	 - -- SAMPLE 


___• 


___ 


L^L /3 


/7	 2L2


2, L2J. 
___ __ ___ -________________________ 


4/I	 ff6 


4?.	 j	 7 /	 I'	 _________-____ _______ 


___ 
r?,1


L_ 
4


/S


1
___________________________ 
__________________________________________ 


_______ ------------ ----







.	 S 
FOOTE MINERAL COMPANY	 EXPLORATION DEPARTMENT—LOG FORM 


DRILL PROPERTY 
DIVISION	 Ofi MINE74d.T__ 	 HOLE NO	 _/ 	 CHANNEL OR 


__________________________	 _________________________	 TRENCH NO. 	 LOCATION 


INCLINATION	 BEARING	 WIDTH-	 _7)_/4-2- _4LSTARTED JO_19_rI3COMPLETED_,)_Z 7 


FROM TO PEN. CORE % RF.C. MATERIAL AND REMARES SAMPLE 


/1 , ____ ,,_ d9	 _-4FS 7	 S 


2.io


____ 


.o	 c. 8	 f 
qcc	 23,O	 /3,)


____ 


6
_7' ,r, - _____________________________ 


_//iC4_s,',c'-


--____ 


1cL1R7J 3,7 3.7 / 2rc1,	 :	 . 


7.3 ? 8 ,	 c 


1 ______ _ __ 


____ ____ _____ .-.....	 ....... - ____ .
H 
_ H


_ 
__ ___







I


.	 S	 S 
FOOTE MINERAL COMPANY 	 EXPLORATION DEPARTMENT-LOG FORM 


-	 PROPERTY	 DRILL	 CHANNEL OR 
DIVISION_/ i1i 	 OR MINE	 /A	 HOLE NO.	 TRENCH NO.	 LOCATION 


ELEV.	 INCLINATIONIJ_AI _BEARING	 WIDTH_	 -STARTED / _-' _COMPLETED/' 


FROM TO PEN.	 CORE % REC. MATERiAL AND REMARES ___________ 


- •:V i?___ f	 1si	 )i-' 
4 8U _____ ______ - 


____ 


?(


____ 


_	 1
____ ____ 


i_1
-	 f 
_______________________________________ _____


I______ /	 '	 -____________________ 


4 _______ / &- __I
'I	 ____________ ________ 


44: :	 __ _____ _____ _______________________________________________________	 ________ _____ _____ 


I ___ ___ ____________________ ______ . 


I' _I__
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UN! TED STATES 
DEPARTMENT OF THE INTERIOR 


BUREAU OF MINES 


SOUTHEASTERN REGION 
OFFICE OF REGION VII	 POST OFFICE BOX 1909 


REGIONAL DIRECTOR HAMILTON BANK BUILDING	 KNOXVILLE, TENNESSEE 


tth.r23,19S3 


J. L. CItha, I*teiøe Lx*ra2s	 xp1cr*tton Mn.tatrtiou, 
*,erior Dui1dtn	 ahtzton 2, D. C. 


•	 Fraas Ainjvattve cncer, 1teiozi ViI, 1oxvtiie,	 rneess. 


Subject: Zkmthiy repoz'ts arzl vczth'e 


are ei1osiz	 tNc oo4e o the foUowii	 aonthly report 


.	 * 


•
D	 AcIt.k. 2W 


dyrnt.*uthGtept.r 
• •	 •	 4iiiit$2*.18	 •• 


Be1i iL. 1d.Ui 


Enc3peuz'ce 2 


coplae toJT	 A,	 ck	 '. 
R. A.	 •	 : •• •	


• Réian Ft3ae







Form MF-104 (Rev.) 	 UN ITED STATES 
PARTMENT OF THE 'T9 1 HER & SCHDULI 


•	 DSE MINERALS EXPLORATION AcMNI1&IW K—


OPERATOR'S MONTHLY REPORT AND VOUCHER 


Month of	 Docket No DMEA	 Contract 
pera	


thelten voue b1exe1rbi	 1fl 


Contract Amount, $	 Government Participation	 %	 Amount, $ 


FOR OPERATOR'S USE 	 FOR GOVERNMENT USE ONLY 


ITEMS OF COSTS
Monthly	 Totals Previously 


Total	 Reported
Potals To Date	 Approved 


Monthly Total
Approved Totals	 Approved Totals 


Previously Reported	 To Date 


127,4	 477.36
10JOD 


.iiii
	


3XXT 


I000 
2O46"
	


175,75 


120.00
	 180.00 - 


(1) Independenti Contracts: 
Short Form 


Drilling------------------------------
Bulldozing 
Crosscutting------------------------
Drifting 


(2) Labor and Supervision: 
Labor--------------------------------
Supervision-------------------------
Technical Services 


(3) Operating Mat'ls. and Supplies: 
Timber------------------------------
Explosives--------------------------
Pipe----------------------------------
Track


t11 roc
Core !oxea 


(4) Operating EqyJjment:. 
Rental 
Purchase----------------------------
Depreciation-----------------------


(5) Initial Rehabilitation and Repairs.... 
(6) New Bldgs., Improvements, etc. 
(7) Miscellaneous: 


Repairs to Equipment 
Sampling and Analysis 
Payroll Taxes


at 


(8) Contingencies (specify): 
_1e	 -----------


-	 TOTALS------------------------------


_ -- --O-.o0-----


is,	 60,00 


.................................................................... 


I certify that the above bill is correct and just and that payment therefor has not 	 Pursuant 
been	 that this act 


J.VI 1,. .f J	 -	 . t	 *Pa ee	 men in e 
angq	 p.vi 


Per	 - Tit,let	 ttut...... 


W heli a voucher is signed or receipted in the name o a company or corporation, the name of the person writing 
the company or corporate name, as well as the ca_pac ,lty in which he signs, must appear. For example: "John 
Doe Company, per John Smith, Secretary," or "Treasutar," as the case may be. 


—4 NOTE.—Title 18, U. S. Code (Crimes), section 1001,-makes IS a criminal offense to make a willfully 
fah'e statement or representatIon to any department or agency of the United States as to any matter within Its 
Jurisdiction.


(Instructions on reverse) 


73	
23 


. 4O.O 


60.00 


5I


Signature
(Authorized Certifying Offi€r) 


DatQQL2 --- -	 Von. No.--------
(See other side) 


lo authority veste d in me,,I certify 
tount is correct ax d proper for pay-
amount of:







- -


(For Government use only)• 


CERTIFICATION BY GOVERNMENT REPRESENTATIVE: 


I certify that to the best of my knowledge and belief the contractor submitting this voucher is operating a Defense Minerals 


Exploration Administration project under Contract NoI"Y--.23 in accordance with the termsof the contract. 


Signature -----------------------------------------------Title e.4P4T.#JIP'--------------------i4.J' - 
APPROVAL B	 A EXECUTIVE OFFICER OR ALTERNATE: 


Signature


	


	 -	 Title ..DME	 E3Nylt Date 


MONTHLY REPORT OF OPERATOR 
The Operator (Contractor) of an exploration project is 


required to make a monthly report to the Government 
through the Regional Executive Officer. This report con-
sists of three parts as follows: 


(a) Form MF-104—Operator's Mon(hly Report and 
Voucher.—This form details expenditures and consti-
tutes a voucher for reimbursing the Operator for the 
Government's share of costs; 


(b) Form MF-104A—Operator's Unit Cost and Prog-
ress Report.—This is a statistical report of expenditures 
which shows costs for the various types of operation; 
and


(c) Narrative.—A concise narrative description of 
progress made, results accomplished, and any unusual 
difficulties encountered must be furnished as an attach-
ment to this Report and Voucher. Wherever possible, 
the narrative is to be illustrated with maps or sketches 
showing formations penetrated and location and assays 
of samples taken as well as advances in workings. In 
the case of diamond drilling or churn drilling, the loca-
tion and inclination of holes is to be shown on a map; 
logs and assays also are to be submitted. 


The Monthly Report of Operator should be prepared in 
an original and four copies all of which must be sent to the 
Executive Officer of the Region not later than the 15th of 
the month following. 


Preparation of Form MF-104—Operator's Monthly Report 
and Voucher.—A11 the applicable spaces in Form MF-104 
should be filled in by the Operator, and the Operator or his 
agent should sign the certification in the lower left corner of 
the form. 


The items of costs are arranged in the order they appear 
in Article 6 (a) of Form MF-200 (Revised February 1952), 
however, this form is readily adaptable for use in reporting 
activities under other contract forms. 


Under Item (1) delete words "Short Form" if the contract 
is a sub-contract under Form MF-200; and delete word 
"Independent" if the contract reported is on Form MF-200 
(A). Also, report work paid for on a unit basis under con-
tract Form MF-200 as though it were performed under an 
independent contract. 


Under Item (2) include labor, supervision and technical 
services incurred for the exploratory operations. Do not 
include labor, supervision and technical services used for 
work performed under items (5) and (6). 


Under Item (3) include the costs of material and supplies 
used in the project other than that used under items (5) 
and (6). 


Under Item (4) appear the three types of operating equip-
ment expenditures, that is, rental, purchase and depreciation. 
The expenditures made for renting equipment belonging to a


third party will be reported under "Rental". The amount 
paid or duly obligated for payment for the purchase of equip-
ment will be reported under "Purchase". The amount of 
expenditures due the Operator to reimburse him for deprecia-
tion of equipment owned will be repoited under "Deprecia-
tion". 


Item (5) comprises costs of labor, supervision, technical 
services, materials, etc., which are used in the initial rehabili-
tation and repair of existing buildings, installations, fixtures 
and equipment. These costs, therefore, should not be reportei 
under items (2) and (3). 


Item (6) includes the labor, supervision, technical services, 
materials, etc., used in the installation or construction of new 
buildings, fixed improvements, etc., necessary for the project. 
These costs, therefore, should not be reported under items 
(2) and (3). 


Item (7) covers miscellaneous types of expenditure such as 
payroll taxes, liability insurance, workmen's compensation 
insurance, repairs to equipment and sampling and analysis. 
Only that part of payroll taxes, liability insurance, and 
workmen's compensation which are paid by the operator 
should be reported Under item (7). ' The share paid by 
the employee as a payroll deduction is to be included 
under item (2) as labor costs. 


Item (8) includes any unforeseen costs not included in the 
other seven categories. 


The original of Form MF-104 when submitted for reim-
bursable expenses incurred under contract Form MF-200 
must be supported by original documentation or by certified 
copies of purchase orders, payrolls or transcripts of payrolls, 
unless such documentation has been waived by the Regional 
Executive Officer., This certification may be stated thus, 
"Certified True Copy (or Transcript)", .followed by appro-
priaté ignature. If the Executive Officer of the Region 
determines that a contract under Form MF-200 should' have 
an "on-site" audit, that is, a Government auditor should 
make an audit of the Operator's books and records of account, 
the Operator need not support his monthly voucher with 
original or certified documents except in cases of equipment 
purchases whose individual costs exceed $50.00. In these 
cases the original or a certified copy of the purchase order or 
invoice should be attached to the Monthly Voucher. N. B.—
Only the original of Form MF-104 is required to be docu-
mentd. The four copies of Form MF-104 are not to be 
thus supported. 


Form MF-10 submitted for reimbursement under fixed 
price contracts 'on Form MF-200 (A), however, are not re-
quired to be supported by documentation of any kind. The 
Operator will submit ' his claim under item (1) of Form 
MF-104 by deleting as stated above the word "Independent" 
and by showing the number of feet or other units immediately 
after the appropriate descriptive word, such as, drilling, bull-
dozing, crosscutting, drifting, etc., and giving the "Monthly 
Total" amount due. "Totals Previously Reported", and 
"Totals to Date" columns should also be filled in. 
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Form MF-104A
(April 1952)


UNITED STATES
DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS EXPLORATION ADMINISTRATION 


OPERATOR'S UNIT COST AND PROGRESS REPORT


Budget Bureau No. 42-Ri101 
Approval expires 0-30-53. 


Month of	 195I	 Docket No. DMEA 241 
Operator's Name - OtC h il1 COCI1V	 - 


Address ... 18 . Chelten Ave. h1cde1jhi	 a. -- -


Contract No. 
Minerals	 - 


AUTHORIZED BY CONTRACT 


OPERATION	 COSTS Tms I UNITS THIS II 
MONTH I MONTH ii Cosrs ro DATE UNI'rs TO UNIT COSTS


DATE	 TO DATE
Units I	 Unit Costs 


iack1ita1 k. 
ShaftS 
Winzes 
Drilling: Core.	 ----------------


-	 Churn 
Auger 
Aowitart. I W 


-------------
_________ 


FesP3It&tt*..&3U.______ 


Zwk 
(Truck fltaL) 


TOTAL DISTRIBUTED COST&.......


Operating Equipment Purchased 
Initial Rehabilitation and Repairs 
New Buildings, Improvements, etc 


TOTAL COSTS


iOO pp.op ioo 
9OQ.Q 38QQ,0Q 2 9(QQ 9(oQQ 
40..fl( 3AQL 3QL 6kR


ill II!IIIIIiIi1II IIIIIi.II IIIIIII 


4 ]	
---------


IIIIIIIIIII;IIII 


4Q,SX


-------------


4Q400 4OO----


-------------------------------------


4JI---


L9Oi.OQ 


3'J 45i c3


-------------------------------
TOTAL	 COSTS 


AUTHORIZED BY 
CONTRACT


I .IIIII. II III 
The undersigned company, and theofficial executing this certification on its 


behalf, hereby certify that the information contained in this report is correct and 
complete to the ,jest of their knowledge and belief. 


Date	 Opera or 


Per---'itlo 


-p' NOTE.—Tltle 18, U. S. Code (Crimes), section 1001, makes It a criminal offense to make a wlllfhlly 
false statement or representation to any department or agency of the United States as to any matter within 
Its jurisdiction.


(Instructions on reverse)


REMARKS: 


(For Government use only) 







.1 


INSTRUCTIONS 


Preparation of Form MF-104A--Operator's Unit Cost and Progress Report.—Applicable 
places on Form 104A should be filled in by the Operator. The purpose of this form is 
twofold as follows: (1) to furnish the supervising engineers and other administrators with 
statistical information necessary to better determine the progress of the project; and (2) to 
furnish more permanent information on mining costs for future use. The more important 
phases of operation on which permanent information is desired have been outlined in the 
form. There are blank lines, howevr, for those unusual phases which may need to be 
reported for a particular project. It will be necessary for the Operator to distribute his 
costs among' the applicable phases reported with the exception of three itêm the costs of 
which are n&t to be distributed by the Operator. These three items are: "Operating Equip-
ment Purchased", "Initial Rehabilitation and Repairs", and "New Buildings, Improve-
ments, etc." The reason for not distributing these items on a monthly basis is doubtless 
clear to the rn Operator, since such distribution might well overstate the cost for any one 
month or period short of the entire contract period. 


Form MF-104A has been designed to tie in with Form MF--104 for both monthly and 
cumulative costs. The "Total Costs" on Form MF-104A for each month should equal 
the monthly. "Total Costs" as reported on Form MF-104. This is also true of the "Total 
Costs To Date". 


In preparing Form MF-104A, it will be necessary frequently to distribute certain 
* costs over a number of items. For instance, supervisory and engineering costs may have 


to be distributed over several phases, such as, drifting, crosscutting, raising, etc., provided 
that these items were reported active 'for the month. Such distributions should be made 
on the basis of time spent on the various phases, on man days of labor charged to such 
phases, or on some other equitable basis. "Operating Equipment", "Initial Rehabilita-
tion and Repairs", and "New Buildings Improvements, etc.", will be distributed to the 
several phases of the project by the Washington Office of DMEA at the close of the project 
if determined necessary. The last two columns headed "Authorized by Contract" will be 
filled in by the Operator if such information is found in the contract. This information is 
usually a part of Exhibit "A" of the contract. A space for remarks has been provided, for 
the use of the Operator to call attention to any unusual circumstances causing excessive or 
disproportionate unit costs.


GPO 83.38475
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QPP2tA?O1 s NLt. RE	 ?O1 1'R. )ictTh C	 )953


IZZA Otr:et II-23, Doaket 243. 


Ccp3eted coredriU bole	 which had been started 


in Aust. oid to and cp1.ted ooro-driU4o1se 4-3l and 


442. Logs of this * are *t&C)*d ki*'eto. Unusisi diffi 


eulties Coatinued, due to .*D eeen. and Zones of rotten 


p.gesstit. end country oaks taking part or' all of. the wst. 


This	 tted th. flushing out of cuttings for oit of the


foetage, and esused *40.50 worth of tools to besi* .tk in 


hole 444. As a result, the hole bad to be abandcned at 


ient deh. 


Hale 4..2..3. ens	 lsted in the piod ,9spt 14, aoiing 


and oeeb*nteal pr.pai'aticm. ooesp1.d Sept. I and 9. Hole 44.I'I 


ens drilled between Srn. 10 end 23. The drill ens *D,ed to 


te 444 t 8t. 24, nd the hole ens startd the sen. 


and ens abandoned 8ept. jO. 


The total footage drilled was 213.0 feet, the NI footage 


was 163.9 feet, and th. core reeev.rad wa 107.9 Zest.







	


S.	 . 


FOOTE MINERAL COMPANY 	 EXPLORATION DEPARTMENT-LOG FORM. 


DIVISION	 .	
LNO421	 _	 LOCATION 


ELEV. _________ INCLINATION	 BEARING	 WIDTH_*,_ ,4_--_tX__STARTED _-8- _3 COMPLETED_9-4--3----


FROM	 TO	 CORE % REC.	 -	 MATERIAL AND REMARKS 	 -	 SAMPLE 


1.	 .	 -___	 AIçe#-?	 56,oyi /L 


J2- 53	 54I 49 I ^	 4A'o 4M 1'-,rE /47!!!4 4CfCQCO 


4O 67* I4AJ t3. 96 -__________	 -- - 


_____ _______ ________ _______	 A"4	 4,..







.. 


FOOTE MINERAL COMPANY	 EXPLORATION DEPARTMENT—LOG FORM 


PROPERTY j	 DRILL	 4 3iiuu	 CHANNEL OR 
DIVISION '	 OR MINE	 HOLE NO.	 TRENCH NO.	 LOCATION 


EV.	 INCLINATION	 BEARING	 WIDTH	 Ir 7J *%'4 -*_-_-----STARTED	 COMPLETP.D---


FROM TO PEN.	 CORE % EEC. MATERIAL AND REMARZS SAMPLE-


O0ZO.92o9 _ 


4 


9Z54 


2Al2


4S R 
0$	 9


___ 


i


_ r 


- 


4t7 4 fQ1 h


_ 
'csi.	 J#i 


L7 !2oI 841 4 q/ 


_z- 
1a


7 
! ioo-.


£	 j4 4 


iS.i- lao ______________________________ 	 - 


7L4- 4.7: Si 5L 100 ___________ 4 


eJs i3___ ___ too 
___


/
1 


4t ___ lOb 


Z2I ioo 1'1 I i I 00
lö ____ 


1 L __T
-.	 -. __ 


CO_______ __







.
	


. 


FOOTE MINERAL COMPANY
	 EXPLORATION DEPARTMENT—LOG FORM 


DIVISION	 -	 OR MINE_t'-1 	 HOLE NO. 4- £ CHANNEL OR PROPERTY	 DRILL 
___________________________	 __________________________	 TRENCH NO.	 LOCATION 


SURF.	 SIZE OR	 ________________	 ___________________ 
ELEV.	 INCLINATION VE2riL BEARING	 WIDTH-_	 _A#__-STARTED 9...2'	 COMPLETED	 - 


FROM TO 


23. 2


PEN.__-_CORE 


23.7


% REC. 


____


MATERIAL AND REMARKS 


__________


__________ 


29,S J 8 i g 
___ ___


82 
v ___________________ 


,L,8 '. B 4 323 ___


z 2^
___ 


6rf __________ ___ 


.


___ 


•') i8 JZL 7'I'A_'7 
' _' __________ --.-	


: ccii cr-_ "-' 
____ _____ _____ ____ _____ _________________________________________________ 


2i7


____


_2q 
__ 


3 


_____ 


_____ 


___ ___ 


_,sr 43 


__ __ 
4	 4, g


___ 


324 
__ 


i c)


S 


v	 rWs?	 S	 S	 ; /I4'2 


- copy	 S


_____ 


3 


I__







(1) Independent
Contracts: 


Short Form 
Drilling------------------------------
Bulldozing--------------------------
Crosscutting-----------------------
Drifting-----------------------------


(2) Labor and Supervision: 
Labor--------------------------------
Supervision-------------------------
Technical Services 


(3) Operating Mat'ls. and Supplies: 
Timber------------------------------
Explosives„,,,,,,,,,,,,,,,,,,,,,,,, 
Pipe----------------------------------
Track-------------------------


u :iQj5 
------------------------


(4) Operating Equ.i 
Rental„,,,,,,,,,,,,,,,,,,,, 
Purchase----------------------------
Depreciation-----------------------


(5) Initial Rehabilitation and Repairs. 
(6) New Bldgs., Improvements, etc.. 
(7) Miscellaneous: 


Repairs to Equipment„,,,,,,,,, 
Sampling and Analysis„,,,,,,,, 
Payroll Taxes„,,,,,,,,,,,,,,,,,,,, 
LiajfPce---------------


(8) Contingencies (specify): 


TOTALS


2_I',cc_6--------------------


1594.22 Hiiiz!i1iI


477.36 ioo;x'''''''''''''''''''' 


9XCO'''''''''''''''''''''' 


e2.40	 - 
2a.46''''''''''''' 
__oO -----------


iiiIiiiiiiiiiiiiiiiiii IIIZ


s_	 -----------


11111
iziizi 


6C.00'''''''''''''''''''' 


Fr)	 UNITED STATES	 Axpires3O-53. 


/	 ARTMENT OF THE INTERIOR 
DEFE SE MINERALS EXPLORATION ADMINISTRATION 


OPERATOR'S MONTHLY REPORT AND VOUCIIER c "S 	 'J 


Month of	 , 195 3	 Docket No DMEA 241	 Contract ND	 ""S 
Operator's Name F Ote LIun 1k Co'i	 Mrnera1 


Address	 •	
v a	 uw rd itjn 


Contract Amount, 	 Government Participation: .!,.%	 Amount, 


FOR OPERATOR'S USE
	


FOR GOVERNMENT USE ONLY


ITEMS OF COSTS
Monthly 


Total
Totals Previously 	 Totals To Date	 Approved 


Reported	 Monthly Total
Approved Totals	 Approved Totals 


Previously Reported	 To Date 


174.22	 ,"vc	 ',coo 


I certify that the above bill is correct and just and that payment therefor has not 	 Pursuant to authority vested in me, I certify 
been recj,,,53	 C.	 that this acoount is correct and proper for pay-
Date --------------------*py	 ment in the amount of: 


Per	 Title 
W heii a voucher is signed or receipted I the name of a compan or corporation the name of the person riting 


the company or corporate name, as well as the capacity In whic he signs, must appear. For example: "Johh 
Doe Company, per John Smith, Secretary,” or "Treasurer," as the case may be. 


—*. NOTE.—TitIe 18, U. S. Code (Crimes), sectIon 1001. makes Ii a criminal offense to make a willfully 
false statement or representation to any department or agency of the United States as to any matter within Its 
Jurisdiction.


(Instructions on reverse)


,c,7li(2


Signature -----
Ajithorlzed Certifying OWcer) 


rwI 5 1953 DaW'---------------Vou. No. 
(See other side)







(For Government use only) 	 . 


CERTIFICATION BY GOVERNMENT REPaESENTATIVE': 


I certify that to the best of my knowledge and belief the contractor submitting this voucher is operating a Defense Minerals 


Exploration Administration project under Contract NoI'	 accordance with the terms of the contract. 


Signature----------------------------------------------- Titleé9 Date	 ----_____ 


APPROVAL BY DMEA EXECUTIVE OFFICER OR ALTERNATE: 


Signature	 L,t--14 	 Title	 Date 
DCT 


MONTHLY REPORT OF OPERATOR 


The Operator (Contractor) of an exploration project is 
required to make a monthly report to the Government 
through the Regional Executive Officer. This report con-
sists of three parts as follows: 


(a) Form MF-104—Operator's MonIhly Report and 
Voucher.—This form details expenditures and consti-
tutes a voucher for reimbursing the Operator for the 
Government's share of costs; 


(b) Form MF-104A--Operator's Unit Cost and Prog-
ress Report.—This is a statistical report of expenditures 
which shows costs for the various types of operation; 
and


(c) Narrative.—A concise narrative description of 
progress made, results accomplished, and any unusual 
difficulties encountered must be furnished as an attach-
ment to this Report and Voucher. Wherever possible, 
the narrative is to be illustrated with maps or sketches 
showing formations penetrated and location and assays 
of samples taken as well as advances in workings. In 
the case of diamond drilling or churn drilling, the loca-
tion and inclination of holes is to be shown on a map; 
logs and assays also are to be submitted. 


The Monthly Report of Operator should be prepared in 
an original and four copies all of which must be sent to the 
Executive Officer of the Region not later than the 15th of 
the month following. 


Preparation of Form MF-104—Operator's Monthly Report 
and Voucher.—A1l the applicable spaces in Form MF-104 
should be filled in by the Operator, and the Operator or his 
agent should sign the certification in the lower left corner of 
the form. 


The items of costs are arranged in the order they appear 
in Article 6 (a) of Form MF-200 (Revised February 1952), 
however, this form is readily adaptable for use in reporting 
activities under other contract forms. 


Under Item (1) delete words "Short Form" if the contract 
is a sub-contract under Form MF-200; and delete word 
"Independent" if the contract reported is on Form MF-200 
(A). Also, report work paid for on a unit basis under con-
tract Form MF-200 as though it were performed under an 
independent contract. 


Under Item (2) include labor, supervision and technical 
services incurred for the exploratory operations. Do not 
include labor, supervision and technical services used for 
work performed under items (5) and (6). 


Under Item (3) include the costs of material and supplies 
used in the project other than that used under items (5) 
and (6). 


Under Item (4) appear the three types of operating equip.: 
ment expenditures, that is, rental, purchase and depreciation. 
The expenditures made for renting equipment belonging to a


third party will be reported under "Rental". The amount 
paid or duly obligated for payment for the purchase of equip-
ment will be reported under "Purchase". The amount of 
expenditures due the Operator to reimburse him for deprecia-
tion of equipment owned will be repoited under "Deprecia-
tion". 


Item (5) comprises costs of labor, supervision, technical 
ser'vices, materials, etc., which are used in the initial rehabili-
tation and repair of existing buildings, installations, fixtures, 
and equipment. These costs, therefore, should not be reported 
under items (2) and (3). 


Item (6) includes the labor, supervision, technical services, 
materials, etc., used in the installation or construction of new 
buildings, fixed improvements, etc., necessary for the project. 
These costs, therefore, should not be reported under items 
(2) and (3). 


Item (7) covers miscellaneous types of expenditure such as 
payroll taxes, liability insurance, workmen's compensation 
insurance, repairs to equipment and sampling and analysis. 
Only that part of payroll taxes, liability insurance and 
workmen's compensation which are paid by the operator 
should be reported under item (7). The share paid by 
the employee as a payroll deduction is to be included 
under item (2) as labor costs. 


Item (8) includes any unforeseen costs not included in the 
other seven categories. 


The original of Form MF-104 when submitted for reim-
bursable expenses incurred under contract Form MF-200 
must be supported by original documentation or by certified 
copies of purchase orders, payrolls or transcripts of payrolls, 
unless such documentation has been waived by the Regional 
Executive Officer., This certification may be stated thus, 
"Certified True Copy (or Transcript)", .followed by appro-
priate signature. If the Executive Officer of the Region 
determines that a contract under Form MF-200 should have 
an "on-site" audit, that is, a Government auditor should 
make an audit of the Operator's books and records of account, 
the Operator need not support his monthly voucher with 
original or certified documents except in cases of equipment 
purchases whose individual costs exceed $50.00. In these 
cases the original or a certified copy of the purchase order or 
invoice should be attached to the Monthly Voucher. N. B.—
Only the original of Form MF-104 is required to be docu-
mented. The four copies of Form MF-104 are not to be 
thus supported. 


Form MF-104 submitted for reimbursement under fixed 
price contracts on Form MF-200 (A), however, are not re-
quired to be supported by documentation of any kind. The 
Operator will submit . his claim under item i1) of Form 
MF-104 by. deleting as stated above the word "Independent" 
and by showing the number of feet or other units immediately 
after the appropriate descriptive word, such as, drilling, bull-
dozing, crosscutting, drifting, etc., and giving the "Monthly 
Total" amount due. "Totals Previously Reported", and 
"Totals to Date" columns should also be filled in 
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OPERATION usir COSTS 


Drifting._...._---------------------.
Crosscutting-----------------------------
_____________ 


--J-Mo 90°- 
WH*$uckRita1r--- -4-wk€


----


-J 
2.2J. LA71.3L6 


Churn 


-pevision----- -


Drilling: Core.._------------------


IiL0perating______________________ 
i14terials..aac_______________ 


Auger-----------------------------------


11*ctLsuppues----------------------
Roads and Trails_----------------------------


£c..cntant ------------------------UQL--------


AVTBORIZED BY CONTRACT 


Units I	 Unit Costs 


UNITS TRIS	 CosTs ro DATE UNIT COSTS 
TO DATE


i00.0( lDi7 
900.0( iMo. 
120..0( !'k ---


11 


102. 8 


40.0( 1 Mo.


IO 5ay 
900-- .... Vo


Jk 
•	 7.80 2100 ft 


40.00---- 4Mo.


ioo;oo 


900.00" 
30.00 


7.80 


350.00 


40.00 


'Iorm MF-104A	 -	 Budget Bureau No. 42-R1151 
(April 1952)'	 Approval expires 0-3(J-63. 


UNITED STATES	 iJt 
DEPARTMENT OF THE INTERIOR


B	 '	 - 
DEFENSE MINERALS EXPLORATION ADMINISTRATION 


OPERATOR'S UNIT COST AND PROGRESS REPoRt:: 


Month of------------195	 Docket No. DMEA	 Contract N IDM"E 523 
Operator's Name ?ote Mineral Company	 Minerals 8OUIYL' 


Address	 .."--


TOTAL DISTRIBUTED COSTS-------IL1594,22 174Q.2
TOTAL COSTS AUTnORIZED BY CONTRACT 


Operating Equipment Purchased 
Initial Rehabilitation and Repairs 
New Buildings, Improvements, etc 


TOTAL COSTS------------------------------


The undersigned company, and theThfficial executing this certification on its 
behalf, hereby certify that the information contained in this report is correct and 
complete to the jest of their knowledge and belief. 


Date 9/25/53	 Operator Foote Mineral Company 


Per	 Title .. V• 


)' NOTE.—TItle 18, U. S. Code (Crimes), sectIon 1001, makes It a criminal offense to make a wfllftifly 
false statement or representation to any department or agency of the United States as to any matter within 
Its jurisdiction.


(Instructions on reverse)


REMARKS: 


(For Government use only) 







o	


4. 


INSTRUCTIONS 


Preparation of Forv MF-104A—Operator's Unit ,fJost and Progress Report.—Applicable 
places on Form 104A should be filled in by the Operator. The. purpose of thIs form is 
twofold as follows: (1) to furnish the supervising engineers and other administrators with 
statistical information necessary to better determine the progress of the project; and (2) to 
furnish more permanent information on mining costs for future use. The more important 
phases of operation on which permanent information is desired have been outlined in the 
form. There are blank lines, however, for those unusual phases which may need to be 
reported for a particular project. It will be necessary for the Operator to distribute his 
costs among the applicable phases reported with the exception of three items the costs of 
which are not to be distributed by the Operator. These three items are: "Operating Equip-


•	 inent Purchased", "Ihitial Rehabilitation and Repairs", and "Nw Buildings, Improve-
ments, etc." The reason for not distributing these items on a monthly basis is doubtless 


•	 clear to the Operator, since such distribution might well overstate the ,cost for any one 
month or period short of the entire contract period. 


Form MF-104A has been designed to tie in with Form MF-104 for both monthly and 
cumulative costs. The "Total Costs" on Form MF-104A for each month should equal 
the monthly "Total Costs" as reported on Form MF-104. This is also true of the "Total 
Costs To Date". 


In preparing Form MF-104A, it will be necessary frequently to distribute certain 
costs over a number of items. For instance, supervisory and engineering costs may have 
to be distributed over several phases, such as, drifting, crosscutting, raising, etc., provided 
that these ithms were reported actfve for the month. Such distributions should be made 
on the basis of time spent on the various phases, on man days of labor charged to such 
phases, or on some other equitable basis. "Operating Equipment"; ''Initial Rehabilita-
tion and Repairs", and "New Buildings Improvements, etc.", will be distributed to the 
several phases of the project by the Washington Office of DMEA at the close of the project 
if determined necessary. The last two columns headed "Authorized by Contract" will be 
filled in by the Operator if such information is found in the contract. This information is 
usually a part of Exhibit "A" of the contract. A space for remarks has been provided, for 
the use of the Operator to call attention to any unusual circumstances causing excessive or 
disproportionate unit costs. 	 .	 .	 .
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OPR&TOR' cmu VPOT ot	 o'irn or •'uo; 2t 
V	


Contract I1*523, Docket 2Il 


initial work for core drill in Tract 4. Assembled 
and raved nw driU and accessory equipment to the tract: Trained 
inexperienced drUl crew, and comp1ted 165.2 f..t of drillin g of which 
61.2 fnot was with Ni core barrel reeoverin onlr 29.9 feet o core 
due to eztreue weatherin.. 


core drilling in Tract 4. 
Aug. 6 .7, Mtved d.riU and accessory equipment to Tract 4 and set up 


on hole 
Aug i0'l9. Hole 44. l drilled to 49.9 feet as training period for in" 


experienced ew, Lost drive shoe in ho1eabandoned. 
Aug. 20, !''red drill to hole location 4l'2. 
Aug. 2l26. 


Role 4''. li" 2 drilled to 97,7, and abandoned due to blocking 
of weathered and fractured 'ock in core barrel, 


Lug, 27. Moved drill to hole location 4-2'4 
Aug. 2, 1ottomed on eloping pegrtatite surtaee at feet. Ctentod 


bole to provide flat seat for ca*1i. 
ng, 31. Resumed drilling. Encountered thoroughly weathered pegumtite


at .5 feet Role 4-21 uncompleted at end of month, 


Lors of holes 4'.'l-1 4-i2, and 42l (throwh Aug. 31) are 
attached hereto. 


Slowness of the work to date is due to new eq4pnsnt and. 
inexperienced help, but the poor core reco'wery is due aolell to the 
strong effects of weath.rtng near the swfa. Lean t an 0.5 feet 
total of pegtits core recovered"—tnsufficient for assay,







	


• 	
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FOOTE MINERAL COMPANY	 EXPLORATION DEPARTMENT-LOG FORM 
_________________________	


.4'-/ ' 
CHANNEL OR 


DIVISION_
/ 	 PROPERTY	 DRILL _________________________ 	 ________________________ HOLE NO.	 TRENCH NO.	 LOCATION OR 1NE 


SURF. ___________	 ____________BEARING_______________ SIZE OR f	
3 '. -. 


1YX ATARTED _YL-p_COMPLETED_ 	 9 ____________	 _____________	 WIDTH ELEV.	 INCLINATION 


FROM 


Os 0


TO 


3 9


PEN.	 CORE	 % REC. 


39	 __	 .-


MATERIAL AND REMARKS	 - --	 SAMPLE 


1 4qJ /Z, 7 __ ______


___ 


___ 


•_ __ € _____ __ 


______ ____ ___







FOOTE MINERACOMPANY	 EXPLORATION DEPARTMENT—LOG FORM 


PROPERTY	 ______________________________________ 
DIVISION_ 	 1i4?ZT OR MiNE	


DRILL	
4,,/..._CHANNEL OR	


__LOCATION __________________________	 _________________________ HOLE NO. 	 TRENCH NO 


SURF.	 SIZE OR 
ELEV.	 INCLINATION	 BEARING	 WIDTH /_ f' /3_/VX' Z4.___STARTED	 COMPLETED	 _2- -S.p 


- 
FROM TO	


f


- 


PEN. CORE % REC. MATERIAL AND REMARICS SAMPLE 


b • 0 ____ R ____ /&d r.&	 -d 


__ 
tL 


___foo 


S 


__ 


Z2i 


c44


I 


___ 


____ 
s6 


3 


____


7,	 _ ________ 


__I 
3,(j	 7 L 
3


o	 I


I


_ 


o__M42 __


_______ ____ 


' I___ 


_____ 


_______ 


fo _____-___ 


__________ ___







DEPARTMENT—LOG FORM EXPLOTION FOOTE MINERAOMPANY 
PROPERTY DRILL 4 2 / CHANNEL OR	 _______ _______ 


DIVISION_________________________ ________________________ _________________________ ________________________ •	 OR MIN HOLE NO. TRENCH NO.	 LOCATION 


I . SURF. SIZE OR AIX_ 7 ; _i! COMPLETED-ELEV. ___________ INCLINATION	 BEARING WIDTH	 ' 


. 


FROM TO PEN. CORE	 % REC. MATERIAL AND REMARES 


c__ __ ___________ 


-


___
O2.Q::i:e_ /rr. 


• f7 2 . ) ___ 1. ?.'_	 %r&_1. '_	 ___- ______ 
___ 


q.(


4L 
- 


i


2& 


2-.


2_ • 


i,/ 
_____ 


/0


4


____________________________________________ 


___ _ ____ 


4'


_
PL . ___ __________ _________________________ 


___________ H







Totals To Date	 Approved	 Approved Totals 
Monthly Total Previously Reported 


IOG.0O ------------------------


Monthly	 Totals Previously 
Total	 Reported 


100000------- ------------


Approved Totals
To Date 


Form MF-104 (Rev.)	 UNITED STATES	 ==e325lO36•3• 


PARTMENT OF THE INTERIO	 Oi'y VOU 
SE MINERALS EXPLORATION ADMINISTRA 	 4yp	


•CH	 , 


OPERATOR'S MONTHLY REPORT AND VOUCHE 	 t'C) 


Month of	 ------------------- , 195....3 	 Docket No. DMEA ..2843	 Contract No. 
Operator's Name foote Mjn.eral COfllpafl-7	 Minerals 


AddressiW...Ch4ton:Aite.Thidhia.,4?a.----- - --------- ----Bery-end Tin--- •- - --------


Contract Amount, $OtX.00.. ------ - - Government Participation:	 Amount, $2f ,45Q. ------------


FOR OPERATOR'S USE
	


FOR GOVERNMENT USE ONLY 


ITEMS OF COSTS


(1) Independentl Contracts: 
Short Form 


Drilling------------------------------
Bulldozing 
Crosscutting------------------------
Drifting-----------------------------


(2) Labor and Supervision: 
Labor--------------------------------
Supervision-------------------------
Technical Services 


(3) Operating Mat'ls. and Supplies: 
Timber------------------------------
Explosives--------------------------
Pipe----------------------------------
Track--------------------------------


----.iafl--Too].e----------


(4) Operating Equipment: 
Rental-------------------------------
Purchase----------------------------
Depreciation-----------------------


(5) Initial Rehabilitation and Repair& 
(6) New Bldgs., Improvements, etc. 
(7) Miscellaneous: 


Repairs to Equipment 
Sampling and Analysis 
Payroll Taxes----------------------
Liability Insurance 


(8) Contingenàies (specify): 


TOTALS-------------------------------


46.00	 -- ----------


I certify that the above bill is correct and just and that payment therefor has not 	 Pursuant to authority vested in me, I certify 
been received.	 that this aeoount is correct and proper for pay-
Date ---4O,43---7-- 	 /09	 -------------------- ment in the amount of: 


'Whelk a voucher Is signed or receipted in the name oJ a company or corporation, the name of the person writing 
the company or corporate name, as well as the cajucity in which he signs, must appear. For example: "John 
Doe Company, per John Smith, Secretary," or "Treasurer," as the case may be. 


—*' NOTE.—Title 18, U. S. Code (Crimes), sectIon 1001, makes It a criminal offense to make a willfully 
false statement or representation to any department or agency of the United States as to any matter within Its 
jurIsdiction.	 -


(Instructions on reverse) 


— 7/z	 j


Signature -----------.. .......... 
Authorized CertifyIng 011i 


Date ---------------------Vou. No. .3 
(See other side)







(For Government use only) 


CERTIFICATION BY GOVERNMENT REPRESENTATIVE: 


I certify that to the best of my knowledge and belief the contractor submitting this voucher is operating a Defense Minerals 


ExplorationAdrn istrati n project under . Contract No..	 2:4i23.. in accordance with the terms of thecontract. 


Sinaturë	 Title*7	 Date 


APPROVAL B DMEA EXECUTIVE OFFICER OR ALTERNATE: 


Sgnaturee..#4


	


	 Title D4EAfEAtJV	 Date 41 -i953. 


MONTHLY REPORT OF OPERATOR 
The Operator (Contractor) of an exploration project is 


required to make a monthly report to the Government 
through the Regional Executive Officer. This report con-
sists of three parts as follows: 


(a) Form MF-104—Operator's MonIhly Report and 
Voucher.—This form details expenditures and consti-
tutes a voucher for reimbursing the Operator for the 
Government's share of costs; 


(b) Form MF-104A—Operator's Unit Cost and Prog-
ress Report.—This is statistical report of expenditures 
which shows costs for the various types of operation; 
and 
• (c) Narrative.—A concise narrative description of 


progress made, results accomplished, and any unusual 
difficulties encountered must be furnished as an attach-
ment to this Report and, Voucher. Wherever possible, 
the narrative is to be illustrated with maps or sketches 
showing formations penetrated and location and assays 
of samples taken as well as advances in workings. In 
the case of diamond drilling or churn drilling, the loca-
tion and inclination of holes is to be shown on a map; 
logs and assays also are to be submitted. 


The Monthly Report of Operator should be prepared in 
an original and four .copies all of which must be sent to the 
Executive Officer of the Region not later than the 15th of 
the month following. 


Preparation of Form MF-104—Operator's Monthly Report 
and Voucher.—All the applicable spaces in Form MF-104 
should be filled in by the Operator, and the Operator or his 
agent should sign the certification in the lower left corner of 
the form. 


The items of costs are arranged in the order they appear 
in Article 6 (a) of Form MF-200 (Revised February 1952), 
however, this form is readily adaptable for use in reporting 
activities under other contract forms. 


Under Item (1) delete words "Short Form" if the contract 
is a sub-contract under Form MF-200; and delete word 
"Independent" if the contract reported is on Form MF-200 
(A). Also, report work paid for on a unit basis under con-
tract Form MF-200 as though it were performed under an 
independent contract. 


Under Item (2) include labor, supervision and technical 
services incurred for the exploratory operations. Do not 
include labor, supervision and technical services used for 
work performed under items (5) and (6). 


Under Item (3) include the costs of material and supplies 
used in the project other than that used under items (5) 
and (6). 


Under Item (4) appear the three types of operating equip-
ment expenditures, that is, rental, purchase and depreciation. 
The expenditures made for renting equipment belonging to a


third prt' will be rej$orted under "Rental". The amount 
paid or duly obligated for payment for the purchase of equip-
ment will be reported under "Purchase". The amount of 
expenditures due the Operator to reimburse him for deprecia-
tion of equipmenl owned will be repoited under "Deprecia-
tion". 


Item (5) comprises costs of labor, supervision, technical 
ser'vices, materials, etc., which are used in the initial rehabili-
tation and repair of existing buildings, installations, fixtures, 
and equipment. These costs, therefore, should not be reported 
under items (2) and (3). 


Item (6) includes the labor, supervision, technical services, 
materials, etc., used in the installation or construction of new 
buildings, fixed improvements, etc., necessary for the project. 
These costs, therefore, should not be reported. under items 
(2) and (3). 


Item (7) covers miscellaneous types of expenditure such as 
payrolltaes, liability insurance, workmen's compensation 
insurance, repairs to equipment and sampling and analysis. 
Only that part of payroll taxes, liability insurance and 
workmen's compensation which are paid by the operator 
should be reported under item (7). The share paid by 
the employee as a payroll deduction is to be included 
under item (2) as labor costs. 


Item (8) includes any unforeseen costs not included in the 
other seven categories. 


The original of Form MF-104 when submitted for reim-
bursable expenses incurred under contract Form MF-200 
must be supported by original documentation or by certified 
copies of purchase orders, payrolls or transcripts of payrolls, 
unless such documentation has been waived by the Regional 
Executive Officer., This certification may be stated thus, 
"Certified True Copy (or Transcript)", ..followed by appro-
priate tignature. If the Executive Officer of the Region 
determines that a contract under Form MF-200 should have 
an "on-site" audit, that is, a Government auditor should 
make an audit of the Operator's books and records of account, 
the Operator need not support his monthly voucher with 
original or certified documents except in cases of equipment 
purchases whose individual costs exceed $50.00. In these 
cases the original or a certified copy of the purchase order or 
invoice should be attached to the Monthly Voucher. N. B.—
Only the original of Form MF-104 is required to be docu-
mented.' The four copies of Form MF-104 are not to be 
thus suppoTted. 


Form MF-104 submitted for reimbursement under fixed 
price contracts on Form MF-200 (A), however, are not re-
quired tç be supported by documentation of any kind. 'The 
Operator will submit ' his claim under item '(1) of Form 
MF-104 by deleting as stated above the word "Independent" 
and by showing the number of feet or other units immediately 
after the appropriate descriptive word, such as, drilling, bull-
dozing, crosscutting, drifting, etc., 'and giving the "Monthly 
Total" amount due. "Totals Previously Reported", and 
"Totals to Date" columns should also be filled in. 
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Budget Bureau No. 42-R1151 
Approval expIres 6-30-63. 


UNITED STATES
DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS EXPLORATION ADMINISTRATION	 r5 


OPERATOR'S UNIT COST AND PROGRESS REPORT 


Month of .AI4Y--------- 195) 	 Docket No. DMEA	 141 
Operator's Name Foo-- -Mineral Conp 


Address	 _______________ 


I	 •II	 I


Contract No IDM.E 523 
Mneral CoIlb3uIn'! ..........


 antueryiandhI1n 


AuThORIZED BY CONTRACT 
UNITS TO I UNIT CosTs II COSTS Tuts I UNITS THIS II OPERATION	 UNIT II MONTE I Mom ii COSTS TO DATE	 DATE I TO DATE


Units Unit Costa 


Drifting___________ 
Crosscutting__ 
Raising 
Shaft--------------------------------
Winzes 
Drilling: Core 


Churn..------------------
Auger 


Stripping 
Trenching 


- tlTho.& 
Roads and TraiIs 


Bul-1doziri
	


1IIday 


TOTAL DISTRIBUTED COSTS------ II-----4&,OO. 


Operating Equipment Purchased 
Initial Rehabilitation and Repairs 
New Buildings, Improvements, etc 


TOTAL COSTS--------------------------------


Tdar------IO0.YO-------iIdiy-------IC.0) 


146.00


	 5jrj


TOTAL COSTS 
AUTnORIZED BY 


140............................................... 


The undersigned company, and the'official executing this certification on its 
behalf, hereby certify that the information contained in this report is correct and 
complete to the jest of their knowledge and belief. 


Date 8/1O/53 --------------Operator 	 Jifl -era). -çontany 
/	 Plant Accountant 


Per---- Title .!Un 


NOTE.—TltIe 18, U. S. Code (Crimes), section 1001, makes its criminal offense to make a willfUlly 
false statement or representation to any department or agency of the United States as to any matter within 
its jurisdiction.


(Instructions on reverse)


REMARKS: 


(For Government use only)







I	 s••. 
INSTRUCTIONS 


Preparation of Form MP-104A—Qperatpr's Unit Cost and PrQgess Report.—Applicble 
places on Form 104A should be filled in by the Operator. The purpose of this form is 
twofold as follows: (1) to furnish the supervising engineers and other administrators with 
statistical information necessary to better determine the progress of the project; and (2) to 
furnish more permanent information on mining costs for future use. The more important 
phases of operation on which permanent information is desired have been outlined in the 
form. There are blank lines, howevQr, for those unusual phases which may need to be 
reported for a particular project. It will be necessary for the Operator to distribute his 
costs among the applicable phases reported with the exception of three items the costs of 
which are not to be distributed by the Operator. These three items are: "Operating Equip-
ment Purchased", "Initial Rehabilitation an4 Repairs", and "New Buildings, Improve-
ments, etc." The reason for not distributing these items on a nonthly basis is doubtless 
clear to the Operator, since such distribution might well overstate the cost for any one 
month or period short of the entire contract period. 


Form MF-104A has been designed to tie in with Form MF-104 for both monthly and 
cumulative costs. The "Total Costs" on Form MF-104A for each month should equal 
the monthly "Total Costs" as reported on Form MF-104. This is also true of the "Total 
Costs To Date". 


• In preparing Form MF-104A, it ,wil be necessary frequently to distriute certain: 
costs over a number of items. For instance, supervisory and engineering costs may have 
to, be distributed over several phases, such as, drifting, crosscutting, raising, etc., provided 
that these it'ems were reported active for the month: Such distributions should be made 
on the basis of time spent on the various phases, on man days of labor charged to such 
phases, or on some other equitable' basis "Operating Equipmét", "Initial Rehabilita-


• tion and Repairs", and "New Buildings ImprovemenIs, etc.", will be distributed to the 
.several phases of the project by the Washington Office of DMEA at the close of the project 
if determined necessary. The last two columns headed "Authorized by Contract" will be 
filled in by the Operator if such information is found in the contract. This information is 
usually a part of Exhibit "A" of the contract. A space for remarks has been provided, for 
the use of the Operator to call attention to any unusual circumstances causing excessive or 
disproportionate unit costs. 	 •	 •	 •	 .
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UIIE I4XNEItLZB UPLCIATXO £DMNXSLflC 
cmci 4INTItATI im AUDIT t'XVøIC$ 


Z )*ve ain* this r..ards *nd tra*a*ettons .t* 


700*. )thsx*2 C*fl7 
xe Wost Ci*1t ANEM 


414sin 4, ?1is 


psitdni*g to E so*t3a. Prj..t Cntrsst No, Zd$5 3 D..t No. D)4 
2*41k inc1iadiu A*eis*to 1... 1, 2, y, 4, 5 *md severing * pxoJ.et 


for C*babta, ?a*.1*, k aM Tin * th. L. K. Wt3lSalN 
1**s. spçsiida*ta1 three ailis .c'utbwsst *f 1Cbgs *untsin, in C3anl*nd 
Ceu', Werth	 S t) piriod 4i $, 3q53 to .Ju 34, 1954. 


) .*ninati 1*0	 in sesordonos vith gsii.re] soe.pt.4 
staMrd	 t the dreeM, 


The *udit diadosad the täliasdag fe*tis in regir6 to the sMt 
to b paid the oitmts



















• 	 . . 


Costs. 


ToØ •ai


4,VO /7.9O $38.10 
Migust 193 36.40 / ( 4.79) 41.19 
Sep øber t93 17.60 ____ ____ 


1O..o0 $	 .02 


Ac3dx	 ee Box tx'ariferred 
trorn SCore Boxes" iO40 


Totals ___ C1402 ___ 


August l93 2046 2O.46 
September 1953 155, 155.29 
0ctob' 1953. / ____ 


Z19.75 • 	 $3.50


Less: • Ice Box traniterred 
to .8i: TOols	 •.f1Q115q)	 Uo.p) 


Totals	 Q.25	 3SJ 


Total Opsratin aterta1s & Supplies 	 U752	 _____ 


21 Pegmatit. Eerta• diøallow.d. 


/ Vdarc1*r • Allowable items exceaded bgs. 


2/One Thalci,n Bearing $2.42 I Bag Cetent 1.3O; Aeroaekj. breakers and 
other auto repair $1.62; 30 sprints $4.5Q unaccounted 'OZ $1O7. 


Iw Thre. pieces 2tt black pipe 33 .66, less undercbare o $ .16 


(4)	 $6O.O0 


Operating Euipient cthsrged egainat this contract cox*siated ot 
depreciation allowance tor a l ton truck furnisbed through use ot a 
Chevrolet truck rented ty the Operator frc the V1.ctoxi Chevrolet Cuipa 
frcnn August 10 to October 23, 1953 tor $416.12. ?bereatter the Operator 


a 1953 Ford 1 ton truck X*rehased on OctOber 23, 1953 on the 
P3ømk )ter Ccnparr, for $z,653.53, The Operator charged against this 
contract the $50.00 per week allowable e^* provided in the e*tract 
roa August 10, 1953 to Deceiber 31, 1953. The total of h,O.O0 charged 


4 











S	 . 
UNITED STATES


DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS EXPLORATION ADMINISTRATION 


ROONAS3€Da. 
KNOXViLLE 2, TE•NNI


August 3, l91 


Memorandum 


To:	 J. L. Chambers, Chief, Contract Adzrd.nistration & Audit Div. 


Pecutive Officer, DNEA - Re ion VII 


Subject; DMEA-28IL, Idi .E5 	 Foote Miners]. Coiiar-C],evelsnd County 
(Columbiun..Tantalum & Tin)	 North Carolina 


This will acknowledge receipt o5 n original and tio. 


copies of the Audit Rport, and an original and three copies of 


the (iudit Certificate covering the site audit of the subject contract0 


The report of the Auditor xmets with our approval and the 


reports and Certificates have been distributed according to Section 3 


to Supplement 1 of DA Circular 19. 


We also wish to acknowledge receipt of our copies of the 
Operator's Monthly Report and Voucher for the months of May and July 
l91,


Rdbert A. Laurenc
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	 • UNITED STATES 


DEPARTMENT OF THE INTERIQR 


DEFENSEMINERALS EXPLORATION ADMINISTRATION 


WASHINGTON 25, D.C. 


oz.ndas


Ca ?$per, C$ef, )tn*nc Dtviston 	 ton Vfl 


£rncuUys Oftir,	 • Peg. U 


t1 ?ouehers, Mit Cu'tio.e end M*tit Xpt, 
1E 23, Foote xxir1 Co. C.uvel*r4 Cowt, N. C. 


• •	 Trsnett.d eiwi,th ui: the oz'igtxic end one cow 


of the i*it etJficzt* rn4 the crigtn* of *he	 t iopert 


covering th stc sudit of the ubJect cotrct. 


.2a. trins*tite4 * te origin	 t*io eopiai of the 


Ceretor1 by ed• J Ay	 ae hd been hcthg foz the 


ftn4 sudit. The Ju'y vr cai n* be ptd e dJ**std. 


b* *ppz'ove of tire a$it nd we ve dso CtiVød the 


c z'*tara. flna	 o1oicaZ M t4gthrir4g	 rt.. 


C" 


•4. 


•LtnaC
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UNITED STATES 
DEPARTMENT OF THE INTERIOR 


4lQpg, 3	 DEFENSE MINERALS EXPLORATION ADMINISTRAT1ON 


WASH INGTON 25, D. C. 


i. 2 ) '954 
hr. *bsrt A.1ee 
xeittv* Officer 


DME& fold 1re, Regian VU 
Roasi 13, Post Offie. 3.dSng 
RnoxdIl. 2, eesoe.


Re* D!AL..2e41, I4-E 
toste X1 
Cleielsnd Corn, N. C.. I 


flear hr. Iavrácoz 


Easiosed are a orig1 sad two cepias Of th LiElit Nepert 
snd s origiae1 *ad three %pims of the Andit Cxtiflasto .crv.ri*g 
the eite sd14 of th. sboi.'iitd t*t. 


s1ztios •f thee. r.pcart. and certfieatos 	 he 
e In seeerdencs with the i*'ev1akms of See. 3 to SupI. 4 *f )) 


Cirmisr 19. 


There are lisa eiacloeed yr copies Of the Opsrutor's 
)Icth1y Report sad Yc*ather for the iweths of Mij and hAy, 1954. 


Sincorely re, 


(Sned) J, 1. Chambers 


bay L. Cheetbers, Chief 
Cctr*e% daisttios 
sad idit Di4ost 


Enclosure 


WBox'ovies/wb 
July 29, 1954 


Copy to: Docket 
Admr. Reading File 
Nra. Con Piper, 
'Mr. Chambers
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Form MF-i4 (Rev.	 !J!1ITED STATES	 Budget Bureau No. 42-RlO36.4 •(Aprtlhft2) 	 -	 Approval expires 6-3O53.. 
D	 TMENT OF THE INTERIOR 


DEFENSE MINERALS EXPLORATION ADMINISTRATION 


OPERATOR'S MONTHLY REPORT AND VOUCHER / 1 
Month of '7	 --- Docket No. DMEA	 Contract No. -E5Z3 
Operator's Name	 Minerals Cob iThntU1fl 


	


Address ' W Ch.1tL Ave., Phi1ade1hii Pa.	 Bexy'i. and Tin 
Contract Amount, $ 30,500.00	 Government Participation 90 %	 Amount, $ 2?,40.00 


,FOR OPERATOR'S USE 	 FOR GOVERNMENT USE ONLY 


• (1) Independenti Contracts: 
Short Form 


•	 Drilling-------------------------------
• Bulldozing---------------------------


Crosscutting 
Driftin---------------------------------------
Trecing 


(2) Labor and Supervision: 
Labor-------------------------------------------------
Supervision-------------------------------------------
Technical Services ---------------


(3) Operating Mat'ls. and Supplies: 
Timber------------------------------------------------
Explosives---------------------------------------------
Pipe----------------------------------------------------
Track--------------------------------------------------
3mfl Tools 
Core Bore 


(4) OperatiqEquipient:	 -. 
Renta' - 
Purchase-----------------------------
Depreciation------------------------


(5) Initial Rehabilitation and Repairs.. 
(6) New Bldgs., Improvements, etc---
(7) Miscellaneous: 


Repairs to Equipment - - 
Sampling and Analysis:---------
Payroll Taxes----------------------------------------


iability Insurance--------------------------------
ecountant


Totals To Date Approved Approved Totals 
Monthly Total Previously Reported 


A',p .'-i/ /9' - VoIIc-
,'g 7iy 


4,400.00 


100.00 
2i9!,7 ----- iqzi 
54Q00 - 


A±' :!!!! 
izz_iizziz


ITEMS OF COSTS	
Monthly	 Totals Previously 


Total	 Reported 


(8) Contingencies (specify): 


I certify that the above bill is correct and just nd that payment therefor has not 


i341954r --
Per--Title t -Accountant


Pursuant to authority vested in me, I certify 
that this acoount is correct and proper for pay-
ment in the amount of:


Approved Totals
To Date 


s per1hidi^ fr'pcu1' 


Ji1O. 


44d5! 


23..23^1.. 


Wheii a voucher is signed or receipted in'fhe name of a company or corporation, the name of the person writing 
the company or corporate name, as well as the capacity In which he signs, must appear. For example: "John 
Doe ('ompany, per John Smith, Secretary," or "Treasurer," as the case may be. 


—*- NOTE.—Title 18, U. S. Code (Crimes), section 1001. makes ii a criminal offense to make a willfully 
fal&'e statement or representatIon to any department or agency of the United States as to any matter withIn its 
jurisdiction.


(Instructions on reverse) 


-


Signature---------
(Authorized Certifying Offlcezj( 


Ds.AJJa-----5195-4- Vou. No. ------- -4----
(See other side) 







',-- .-_.____•_	 .	 - 


(For Government use only) 


CERTIFICATION BY GOVERNMENT REPRESENTATIVE: 


I certify that to the best of my knowledge and belief the contractor submitting this voucher is operating a Defense Minerals 


Exploration Admi stration roject under Contract No.-"--5Jin accordance with the terms of the contract. 


Signature ----------------------------------- Date 


APPROVAL BY DMEA EXECUTIVE OFFICER OR ALTERNATE: 


'PP cr4 
Signature7.t4 iL -


EXECUTIVE OFFICER	 AUG	 1954 
Title D	 A----fipe•rri1c,--(,I-- Date	 - 


MONTHLY REPORT OF OPERATOR 
The Operator (Contractor) 'of an exploration project is 


required to make a monthly report to the Government 
through the Regional Executive Officer. This report con-
sists of three parts as follows: 


(a) Form MF-1O4—Oper9t6'i's Monthly Report and 
Voucher.—This form details exfenditures and consti-
tutes a voucher for reimbursing the Operator for the 
Government's share of costs; 


(b) Form MF-104 A—Operator 's Unit Cost and Prog-
ress Report.—This is a statistical report of expenditures 
which shows costs for the various types of operation; 
and


(c) Narrative.—A concise narrative description of 
progress made, results accomplished, and any unusual 
difficulties encountered must be furnished as an attach-
ment to this Report and Voucher. Wherever possible, 
the narrative is to be illustrated with maps or sketches 
showing formations penetrated and location and assays 
of samples taken as well as advances in workings. In 
the case of diaxpond drilling or churn drilling, the loca-
tion and inclination of holes is to be shown on a map; 
logs and assays also are to be submitted. 


The Monthly Report of Operator. should be prepared in 
an original and four copies all of which must be sent to the 
Executive Officer of the Region not later than the 15th of2 
the month following. 


Preparation of Form MF-104—Operator's Monthly Report 
and Voucher.—All the applicable spaces in Form MF-104 
should be filled in by the Operator, and the Operator or his 
agent should sign the certification in the lower left corner of 
the form.	 - 


The items of costs are arranged in the order they appear 
in Article 6 (a) of Form MF-200 (Revised February 1952), 
however, this form is readily adaptable for use in reporting 
activities under other,contract forms. 	 . 


Under Item (1) delete words "Short Form" if the contract 
is a sub-contract under Form MF-200; and delete word 
"Independent" if the contract reported is on Form MF-200 
(A). Also, report work paid for on a unit basis under con-
tract Form MF-200 as though it were performed under an 
independent contract. 


Under Item (2) include labor, supervision and tehnical 
services incurred for the exploratory operations. Do not 
include labor, supervisi9n and technical services used for 
work performed under items (5) and (6). 


Under Item (3) include the costs of material and supplies 
used in the project other than that used under items (5) 
and (6). 


Under Item (4) appear the three types of operating equip-
ment expenditures, that is, rental, purchase and depreciation. 
The expenditures made for renting equipment belonging to a


third party will be reported under "Rental". The amount 
paid or duly obligated for payment for the purchase of equip-
ment will be reported under "Purchase". The amount of 
expenditures due the Operator to reimburse him for deprecia-
tion of equipment owned will be reported under "Deprecia-
tion". 


Item (5) comprises costs of labor, supervision, technical 
services, materials, etc., which are used in the initial rehabili-
tation and repair of existing buildings, installations, fixtures, 
and equipment. These costs, therefore, should not be reported 
under items (2) and (3). 


Item (6) includes the labor, supervision, technical services, 
materials, etc., used in the installation or construction of new 
buildings, fixed improvements, etc., necessary for the project. 
These costs, therefore, should not be reported under items 
(2) and (3). 


Item (7) covers miscellaneous types of expenditure such as 
payroll taxes, liability insurance, workmen's compensation 
insurance, repairs to equipment and sampling, and analysis. 
Only that part of payroll taxes, liability insurance and 
workmen's compensation which are paid by the operator 
should be reported under item (7). The share. paid by 
the employee as a payroll deduction is to be included 
under item (2) as labor costs. 


Item (8) includes any unforeseen costs not included in the 
other seven categories. 


The original of Form MF-104 when submitted for reim-
bursable expenses incUrred under contract Form MF-200 
must be supported by original documentation or by certified 
copies of purchase orders, payrolls or transcripts of payrolls, 
unless such documentation has been waived by the Regional 
Executive Officer., This certification may be stated thus, 
"Certified True Copy (or Transcript)", followed by appro-
priate signature. If the Executive Officer of the Region 
determines that a contract under Form MF-200 should have 
an "on-site" audit, that is, a Government auditor should 
make an audit of the Operator's books and records of account, 
the Operator need not support his monthly voucher with 
original or certified documents except in cases of equipment 
purchases whose individual costs exceed $50.00. In these 
cases the original or a certified copy of the purchase order or 
invoice should be attached to the Monthly Voucher. N. B.—
Only the original of Form MF-104 is required to be docu-
mented. The four copies of Form MF-104 are not to be 
,thu supported. 


Form MF-104 submitted for reimbursement under fixed 
price contracts on Form MF-200- (A), however, are not re-
quired.to be supported .by documentation of any kind. The 
Operator will submit his claim under item (1) of Form 
MF-104 by deleting as stated above the word "Independent" 
and by showing the number of feet or other units immediately 
after the appropriate descriptive word, such as, drilling, bull-
dozing, crosscutting, drifting, etc., and giving the "Monthly 
Total" amount due. "Totals Previously Reported", and 
"Totals to Date" columns should also be filled in. 


GPO 83-38476







Cosvs Tars 
MONTE


Urrns Tars 
MONTH CoSTS TO DATE


UNITS TO 
DATE


UNIT CosTs 
TO DATE


_________ 


Units Unit Costs 


2,000.00 4 Mo.. Mo. 500.Q 
• 


• ------------------


30.00 


.O0&2-!33 
kQ.00 


37980 42' ---------------------140t 
.40-------


.90 
-1975


:(i491, ----
-- --


5,0000 
240006io1 4cx,Qo 


TOTAL	 COSTS 
AuTHORIZED nv 


CONTRACT


OPERATION 


-jjeo QiL --,-----


Shaft---------------------------------
Winzes--------------------------------
Drilling: Core------


-------------------
J1ore 


AceauntLait-- - -- - -


Trenching---------------------------


Roads and TrailsA$$*-- .-----
------- -_____


TOTAL DISTRIBUTED COST&......... 


Porm.MF-104.&	 - 
(ApIfl 1952)


W	 UNITED STATES 
DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS EXPLORATION ADMINISTRATION 


dPERATOR'S UNIT COST AND PROGRESS REPORT


Budget Bureau No. 42-R 1151.1 
Approval expires 6-30-53. 


Month of J..V1Y------- - 195A 	 Docket No. DMEA 
Operator's Name	 ____________________________ 


Address 1 W GIIeIt	 114Ph1a3Pa


Contract No. ..Pi23 
Minerals C0.1 -t-U1U 
fl1y1aflj------------------


AUTHORIZED BY CoNTRAcT 


Operating Equipment Purchased-----------------------------------------------------------------------
Initial Rehabilitation and Repairs-------------------------------------------------------------------------
New Buildings, Improvements, etc------------------------------------------------------------------------


--	 IIIIIiIIIIIIIII 1IZI23,i.'72-.62 ZIIIIIIIIZIZIIIIIIIIIIZIIIZIZIIIIIIIIIIIIII 


The undersigned company, and the'officia1 executing this certification on its 
behalf, hereby certify that the information contained in this report is correct and REMARKS. 


completeto the Jest of their knowledge and belief. 


Date J2Yi4, 1954 Operator 
,'i? ,' Kings Maimtain Divs ict. 


Per	 Titlo	 AQ1T3X11t 


-.--" NOTE.—TItIe 18, U. S. Code (Crhnes). sectIon 1001, makes It a criminal offense to make a wllffiifly 
false statement or representation to any department or agcncy of the United States as to any matter within 
Its jurisdiction.


(Instructions on reverse) 


(For Government use only) 







S	 -	 . 


INSTRUCTIONS	 .. 


Preparation of Form MF-104A---'Operator's Unit Cost and Progress Repórt.—Applicable 
places on Form 104A should be filled in by the Operator. The purpose of thIs form is 
twofold as follows: (1) to furnish the supervising engineers and other administrators with 
statistical information necessary to better determine the progress of the project; anU (2) to 
furnish more permanent information on mining costs for future use. The more important 
phases of operation on which permanent information is desired have been outlined in' the 
form. There are blank lines, howevr, 'for those unusual piases which may need to be 
reported for a particular project. -It will be necessary for the Operator to distribute his 
costs among the applicable phases reported with the exception, of three item the costs of 
which are not to be distributed by the Operator. These three items are: "Operating Equip-
ment Purchased", "Initial Rehabilitation and Repairs", and "New ' Buildings, Improve-
ments, etc." The reason for not distributing these items 'on a monthly basis is doubtless• 
clear to the Operator, since such distribution might well overstate the cost for any one 
month or period short of the entire contract period. 


Form MF-104A has been designed to tie in with Form MF-104 for both monthly. and 
cumulative costs. The "Total Costs" on Form MF-104A 'for each month should ' equal ,	 '• 
the monthly "Total Costs" as repdrted on Form MF-104. This, is also true of the "Total 
Costs To Date". 


In preparing Form MF-1O4A, it will be necessary frequently to distribute .certain. 
costs over a number of items. For instance, supervisory and ngineéring costs .may have 
o be distributed over several phases, such as, drifting, crosscutting, raising, etc., provided 


that these items were reported active fok the month. Such distributions shoilld be made 	 ¼ 
on the basis of time spent on the.various phases, on man days of labor charged to such 
phases, or on some other equitable basis. "Operating Equipment", "Initial Rehabilita-
tion and Repairs", and "New Buildings Improvements, etc.", will be distributed to the 
several phases of the project by the Washington Office of DMEA at the close of the project 
if determined necessary. The last two columns headed "Authorized by Contract" will be 
filled in by the Operator if such information is found in the contract. This information is 
usually a part of Exhibit "A" of the contract. A space for remarks 'has been provided, for 
the use of theOperator to call attention to any unusual circumstances causing excessive or 
disproportionate unit costs. 	 . -.	 .	 .	 .
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13,Th4, ... 
100.00


379Q


4,4QQ.QQ 


100.009 


540..QQ... 5404L00 ..................... 


100.00 


379,0 


100.00 
21975 i.iiiiiIiIiiiiiiii 


FornMF-1'4 (Rev.)	 UNITED STATES	 Budget Bureau No. 42-R1036.4 
(Apru-11)	 Approval expires 6-30-53. 


D RTMENT OF THE INTERIOR 
DEFENSE MINERALS EXPLORATION ADMINISTRATION 


OPERATOR'S MONTHLY REPORT AND VOUCHER 


Month of-------------------------, 1O5JL	 Docket No. DMEA ....?41	 Contract No. IDM-E52 
Operator's Name YQO--- X3l--CQ'APPY-----------------------------------------Minerals JO]1LUfl--


Address	 Bex1 and Tin 
Contract Amount, 	 Government Participation: 9Q%	 Amount, s..27,45Q.00 


FOR OPERATOR'S USE
	


FOR GOVERNMENT USE ONLY 


ITEMS OF COSTS
Monthly 


Total
Totals Previously	 Totals To Date	 Approved	 Approved Totals 


Reported	 Monthly Total Previously Reported
Approved Totals


To Date 


(1) Independenti Contracts: 
Short Form 


Drilling-----------------------------------------------
Bulldozing--------------------------------------------
Crosscutting------------------------------------------
Drifting-----------------------------------------------


(2) Labor and Supervision: 
Jrenching ..................................... 


Technical Services 


Labor.................................................. 


(3) Operating Mat'ls. and Supplies: 


Supervision-------------------------------------------


Timber------------------------------------------------
Explosives............................................. 
Pipe-----------------------------------------------------
Track---------------------------------------------------
Sniall Tools 


-.QQroxe 
(4) Operating Equipment: 


RentaL(.TI'.UCk)________________ 
Purchase-----------------------------
Depreciation------------------------


(6) New Bldgs., Improvements, etc---
(7) Misc'ellaneous: 


(5) Initial Rehabilitation and Repairs... 


Repairs to Equipment-----------
Sampling and Analysi&---------
Payroll Taxes 
Liability Insurance


16e0 
----------------------------


(8) Contingencies (specify): 


TOTALS--------------------------------


2777f5	 iii5.iii00_.i00iii jjjjjjjjjjjjj 


i600c
	


3.20.00...... 


I certify that the above bill is correct and just nd that payment therefor has not 
been received. 
Date June 7, 19 54 *paye )g.piJiI.n---1 -Confl)an.y 


-r	 Kings Mountain Division 
Per 41 ---------Title T1AQ.QQWttt 


When a voucher is signed or receipted in th, name of a company or corporation, the name of the person writing 
the company or corporate name, as well as the ca_pacity In which he signs, must appear. For example: "John 
Doe Company, per John Smith, Secretary," or "Treasurer," as the case may be. 


-*' NOTE.—TltIe 18, U. S. Code (Crimes), section 1001, makes it a criminal offense to make a willfully 
faI'e statement or representation to any department or agency of the United States as to any matter within Its 
Jurisdiction.


(Instructions on reverse)


Pursuant to authority vested in me, I certify 
that this acoount is correct and proper for pay-
ment in the amount of: 


Signature ................................................... 
(Authorized Certifying Officer) 


DakWG------------- Vou. No. -----
(See other side) 







S	 __.,_i____.	 t. 
(For Government use only) 


CERTIFICATION BY GOVERNMENT REPRESENTATIVE: 


I certify that to the best of my knowledge and belief the contractor submitting this voucher is operating a Defense Minerals 


Exploration Administration project under Contract No.-2Jin accordance with the terms of the contract. 


Signature	 -te-- ------------------------------------------- Title &9.h/1JdL!I Date	 ,992' 


APPROVAL BY DMEA EXECUTIVE OFFICER OR ALTERNATE: 


4	 EXECUTIVE OFFIOth	 /WG	 19 
Signature - -	 Title 4Efi----	 Date	 5 


MONTHLY REPORT OF OPERATOR 
The Operator (Contractor) of an exploration prójct is 


required to make a monthly report to the Government 
through the Regional Executive Officer.. This report con-
sists of three parts as follows:


/1 
(a) Form MF-104—OperçuOr s Monthly Report and 


Voucher.—Tbis form details exjenditures and consti-
tutes a voucher for reimbursing the Operator for the 
Government's share of costs; 


(b) Form MF-104A—Operator's Unit Cost and Prog-
ress Report.—This is a statistical report of expenditures 
which shows costs for the various types of operation; 
and


(c) Narrative.—A ôoncise narrative description of 
progress made, results accomplished, and any unusual 
difficulties encountered must be furnished as an attach-
ment to this Report and Voucher. Wherever possible,. 
the narrative is to be illustrated with maps or sktcbes 
showing formations penetrated and location and assays 
of samples taken as well as advances in workings. In 
the case of diamond drilling or churn drilling, the loca-
tion and inclination of holes is to be shown on a map; 
logs and assays also are to be submitted. 


The Monthly Report of Operator should be prepared in 
an original and four copies all of which must be sent to the 
Executive Officer. of the Region not later than the 15th of 
the month following. 


Preparation of Form MF- 1 04—Operator 's Monthly Report 
and Voucher.—All the applicable spaces in Form MF-104 
should be filled in by the Operator, and the Operator or his 
agent should sign the certification in the lower left corner of 
the form.	 - 


The items of costs are arranged in the order they appear 
in Article 6 (a) of Form MF-200 (Revised February 1952), 
however, this form is readily adaptable for use in reporting 
activities under othèr,contract forms. 


Under Item (1) delete words "Short Form" if the contract 
is a sub-contract under Form MF-200; and delete word 
"Independent" if the contract reported is on Form MF-200 
(A). Also, report work paid for on a unit basis under con-
tract Form MF-200 as though it were performed under an 
independent contract. 


Under Item (2) include labor, supervision and technical 
services incurred for the . exploratory operations. Do not 
include labor, supervisi9n and technical services used for 
work performed under items (5) and (6). 


Under Item (3) include the costs of material and supplies 
used in the project other than that used under items (5) 
and (6). 


Under Item (4) appear the three types of operating equip-
ment expenditures, that is, rental, purchase and depreciation. 
The expenditures made for renting equipment belonging to a


third arty will be reported under "Rental". The amount 
paid or duly obligated for payment for the purchase of equip-
ment will be reported under "Purchase". The amount of 
expenditures due the Operator to reimburse him for deprecia 
tion of equipment owned will be reported under"DepreMa-
tion". 


Item (5) comprises costs of labor, supervision, technical 
services, materials, etc., which are used in the initial rehabili-
tation-and repair of existing buildings, installations, fixtures 
and equipment. These costs, therefore, should not be reporteci 
under items (2) and (3). 


Item (6) includes the labor, supervision, technical services, 
materials, etc., used in the installation or construction of new 
buildings, fixed improvements, etc., necessary for the project. 
These costs, therefore, should not be reported under items 
(2) and (3). 


Item (7) covers miscellaneous types of expenditure such as 
payroll taxes, liability insurance, workmen's compensation 
insurance, repairs to equipment and sampling and analysis. 
Only that part of payroll taxes, liability insurance and 
workmen's compensation which are paid by the operator 
should be reported under item (7). The share paid by 
the employee as a payroll deduction is to be included 
under item (2) as labor costs. 


Item (8) includes any unforeseen costs not included in the 
other seven categories. 


The original of Form MF-104 when submitted for reim-
bursable expenses incurred under contract Form MF-200 
must be supported by original documentation or by certified 
copies of purchase orders, payrolls or transcripts of payrolls, 
unless such documentation has been waived by the Regional 
Executive Officer.. . This certification may be stated thus, 
"Certified True Copy (or Transcript)", followed by appro-
priate signature. If the Executive Officer of the Region 
determines that a contract under Form MF-200 should have 
an "Onsite" audit; that is, a Government auditor should 
make an audit of the Operator's books and records of account, 
the Operator need not support his monthly voucher with 
original or certified documents except in cases of equipment 
purchases whose individual costs exceed $50.00. In these 
cases the original or a certified copy of the purchase order or 
invoice should be attached to the Monthly Voucher. N. B.—
Only the original of Form MF-104 is required to be docu-
mented. The four copies of Form MF-104 are not to be 
thus supported. 


Form MF-104 submitted for reimbursement under fixed 
price contracts on Form MF-200- (A), however, are not re-
quired to be supported by documentation of any kind. The 
Operator will submit his claim under item (1) of Form 
MF-104 by deleting as stated above the word "Independent" 
and by showing the number of feet or other units immediately 
after the appropriate descriptive word, such as, drilling, bull-
dozing, crosscutting, drifting, etc., and giving the "Monthly 
Total" amount due. "Totals Previously Reported", and 
"Totals to Date" columns should also be filled in. 
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S. 


OPERATION CosTs Tms 
MONTH MONTH II C0ST&ro DATH I 


UNITS;?. UNIT Cosrs,. 
TO DATE


Units 
UNIT 


Ts I. 


_-


ififliLill 


--


.t. 


Pt.
16Q.QQ


Budget Bureau No. 42-R11S1.1 


(April 52)	 Approval expires 6-30-53. 


UNITED STATES
DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS EXPLORATION ADMINISTRATION 


OPERATOR'S UNIT COST AND PROGRESS REPORT 


Month of .. 7------------1954.. 	 Docket No. DMEA	 4t--- -
Operator's Name - 


	


Address -- .3jij	 3It	 V 31ZXNØ-44, -P* 


	


I	 II.	 I	 •II	 I


Contract No. 
Minerals CtIi 


AUTHORIZED BY CONTRACT 


r7T iX'" 1' 


Winzes---------------- ---------------





Drilling: Core.L .............. 
- --------


Trenching---------------------------
4----


sessnu $i.I 
-0--------------------------


AUTHORIZED BY 


TOTAL DISTRIBUTED COSTS------II.................


REMARKS: 


NOTE.—TItie 18. U. S. Code (Crimes), section 1001, makes its criminal offense to make a willihIly 
false statement or representation to any departatent or agcncy of the United States as to any matter within 
Its jurisdiction.


(Instructions on reverse) 


Operating Equipment Purchased----------------------------------------
Initial Rehabilitation and Repairs---------------------------------------
New Buildings, Improvements, etc---------------------------------------


TOTAL COSTS------------------------------


The undersigned company, and the'official executing this certification on its 
behalf, hereby certify that the information contained in this report is correct and 
complete to the ,.best of their knowledge and belief. 


D	 1**.?. 194 ,	 ro; rt*L OPA! 
ate	


-


(For Government use only)







.


	
#.-


INSTRUCTIONS 


Preparation of Form MP-104A—'Operator's Unit Cost and Progress. Report.—Applicable 
places on Form 104A should be filled in by the Operator. The purpose of this form is 
twofold as follows: (1) to furnish the supervising engineers and other administrators with 
statistical information necessary to better determine the progress of the project; and (2) to 
furnish more permanent information on mining costs for future use. The more important 
phases of operation on which permanent information is desired have been outlined in the 
form. There are blank lines, however, for those unusual phases which may need to be 
reported for a particular project. It will be necessary for the Operator to distribute his 
costs among the applicable phases reported with the exception of three items the costs of 
which are not to be distributed by the Operator. These three items are: "Operating Equip-
ment Purchased", "Initial Rehabilitation and Repairs", and "New Buildings, Improve-
ments, etc." The reason for not distributing these items on a monthly basis is doubtless 
clear to the Operator, since such distribution might well overstate the cost for any one 
month or periodshort of the entire contract period. 


Form MF-104A has been designed to tie in with Form MF-104 for both monthly and 
cumulative costs. The "Total Costs" on Form MF-104A for each month should equal 
the monthly "Total Costs" as reported on Form MF-104. This is also true of the "Total 
Costs To Date". 


In preparing Form MF-104A, it will be necessary frequently to distribute certain 
costs over a number of items. For instance, supervisory and engineering costs may have 
to be distributed over several phases, such as, drifting, crosscutting, raising, etc., provided 
that these items were reported active for the month. Such distributions should be made 
on the basis of time spent on the various phases, on man days of labor charged to such 
phases, or on some other equitable basis. "Operating Equipment", "Initial Rehabilita-
tion and Repairs", and "New Buildings Improvements, etc.", will be distributed to the 
several phases of the project by the Washington Office of DMEA at the close of. the project 
if determined necessary. The last two columns headed "Authorized by Contract" will be 
filled in by the Operator if such information is found in the contract. This information is 
usually a part of Exhibit "A" of the contract. A space for remarks has been provided, for 
the use of theOperator to call attention to any unusual circumstances causing excessive or 
disproportionate unit costs.
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ForrnMF-iOI (Rev.)	 *	 UN ITED STATES	 kppovaLcpires6-30-5 
EARTMENT OF THE INTERIOR	


L	
'" p 


DEF	 MINERALS EXPLORATION ADMINISTRATIOW 


OPERATOR'S MONTHLY REPORT AND VOUCHER 


Month of---- -Ap'i1.-----------------, 1 954W	 Docket No. DMEA 284].	 Contract No. 1E-5 
Operator's Name ----- -Foote Mineral Cxnpany-------------------------Minerals Cb1bjTantij1iyi 


	


Address ---- - -1.cI1e1tGnAVeflIePhilade1)hia,P*lL	 ---
Contract Amount, $30,5..0Q&0O------- Government Participation: 90.%	 Amount, $27,450.00... 


FOR OPERATOR'S USE	 FOR GOVERNMENT USE ONLY 


ITEMS OF COSTS
Monthly	 Totals Previously 


Total	 Reported 


ioo.ou 


4,400.00---


100.00---
219.75---


540.00-


i2l0.L0Q----1,.5675Q 


160.00 


----1210.0( 211ah63---


Totals To Date	 Approved 
Monthly Total 


13,11448 
1cX.0Q 


379.80-----


4,400.00 


100.00------
2194 


5W.0 -----


2,777.5Q----- --


160.00.......


Approved Totals	 Approved Totals 
Previously Reported	 To Date 


iiiiiiiiiiiiiiiiiiIiii ij:IjjiIIjj 
---1------------------
9---------------------


(1) Independenti
Contracts: 


Short Form 
Drilling------------------------------
Bulldozing--------------------------
Crosscutting 
Drifting-----------------------------


enchin --------------------
(2) Labor and Supervision: 


Labor--------------------------------
Supervision 
Technical Services 


(3) Operating Mat'ls. and Supplies: 
Timber 
Explosives 
Pipe----------------------------------
Track--------------------------------
.3maU!1ooi,s_______________ 


Cor!eBoxes----------------
(4) Operating Equipment: 


Rental--------
Purchase----------------------------
Depreciation-----------------------


(5) Initial Rehabilitation and Repairs 
(6) New Bldgs., Improvements, etc 
(7) Miscellaneous: 


Repairs to Equipment 
Sampling and Analysis 
Payroll Taxes 
Liability Insurance 
Accouiitant 


(8) Contingencies (specify): 


TOTALS-------------------------------
I certify that the above bill is cor 


been received. 
Date 1y4l954Payee


therefor has not	 Pursuant to authority vested in me, I certify 
that this acoount is correct and proper for pay-


p	 meat in the amount of: 


'on 
Per	 ---	 Title ------1gxtjecoufltaflt	 sJi6 


'When a voucher Is signed or receipted in the1tame of a company or corporation, the name of the person writing 
the company or corporate name, as well as the capacity in which he signs, must appear. For example: "John 
Doe Company, per John Smith, Secretary," or "Treasurer," as the case may be. 


-. NOTE.—TltIe 18, U. S. Code (Crimes), section 1001, makes IS a criminal offense to make a willfully 
false statement or representation to any department or agency of the United States as to any matter within Its 
Jurisdiction.


(Instructions on reverse) 


>J1


rect and just and that payment 


.FooteMineDa1 --Compax3 
ji1'gs Mountain Divi&


Signature	 S_ z 
(Authorized Certifying (acer) 


DAWN 1i954 Vou. No. 
(See other side)







(For Government use only) 


CERTIFICATION BY GOVERNMENT REPRESENTATIVE: 


I certify that to the best of my knowledge and belief the contractor submitting this voucher is operating a Defense Minerals 


Exploration Administration project under Contract No.ZL	 in accordance with the terms of the contract. 


Signature-----------------------------------------------Title	 Date 


APPROVAL BK DMEA EXECUTIVE OFFICER OR ALTERNATE: 


.4	 ,i.-'	 [EXECUTIVE OFFCE 
Signature	 /-.-Z4--------- itle 


MONTHLY REPORT OF OPERATOR


Date 


The Operator (Contractor) of an exploration project is 
required to make a monthly report to the Government 
through the Regional Executive Officer. This report con-
sists of three parts as follows: 


(a) Form MF-104—Operator's Morc(hly Report and 
Voucher.—This form details expenditures and consti-
tutes a voucher for reimbursing the Operator for the 
Government's share of costs; 


(b) Form MF-104A—Operator's Unit Cost and Prog-
ress Report.—This is a statistical report of expenditures 
which shows costs for. the various types of operation; 
and


(c) Narrative.—A concise narrative description of 
progress made, results accomplished, and any unusual 
difficulties encountered must be furnished as an attach-
ment to this Report and Voucher. Wherever possible, 
the narrative is to be illustrated with maps or sketches 
showing formations penetrated and location and assays 
of samples taken as well as advances in workings. In 
the case of diamond drilling or churn drilling, the loca-
tion and inclination of holes is to be shown on a map; 
logs and assays also are to be submitted. 


The Monthly Report of Operator should be prepared in 
an original and four copies all of which must be sent to the 
Executive Officer of the Region not later than the 15th of 
the month following. 


Preparation of Form .MF-104—Operator's Monthly Report 
and Voucher.—All the applicable spaces in Form MF-104 
should be filled in by the Operator, and the Operator or his 
agent should sign the certification in the lower left corner of 
the form.	 - 


The items of costs are arranged in the order they appear 
in Article 6 (a) of Form MF-200 (Revised February 1952), 
however, this form is readily adaptable for use in reporting 
activities under other contract forms. 


Under Item (1) delete words "Short Form" if the contract 
is a sub-contract under Form MF-200; and delete word 
"Independent" if the contract reported is on Form MF-200 
(A). Also, report work paid for on a unit basis under con-
tract Form MF-200 as though it were performed under an 
independent contract. 


Under Item (2) include labor, supervision and technical 
services incurred for the exploratory operations. Dä not 
include labor, supervision and technical services used for 
work performed under items (5) and (6). 


Under Item (3) include the costs of material and supplies 
used in the project other than that used under items (5) 
and (6). 


Under Item (4) appear the three types of operating equip-
ment expenditures, that is, rental, purchase and depreciation. 
The expenditures made for renting equipment belonging to a


third -party will be reported under "Rental". The amount 
paid or duly obligated for payment for the purchase of equip-
ment will be reported under "Purchase". The amount of 
expenditures due the Operator to reimburse him for deprecia-
tion of equipment owned will be repoited under "Deprecia-
tion". 


Item (5) comprises costs of labor, supervision, technical 
ser'vices, materials, etc., which are used in the initial rehabili-
tation and repair of existing buildings, installations, fixtures, 
and equipment. These costs, therefore, should not be reported 
under items (2) and (3). 


Item (6) includes the labor, supervision, technical services, 
materials, etc., used in the installation or construction of new 
buildings, fixed improvements, etc., necessary for the project. 
These costs, therefore, should not be reported under items 
(2) and (3). 


Item (7) covers miscellaneous types of expenditure such as 
payroll taxes, liability insurance, workmen's compensation 
insurance, repairs to equipment and sampling and analysis. 
Only that part of payroll taxes, liability insurance and 
workmen's compensation which are paid by the operator 
should be reported under item (7). The share paid by 
the employee as a payroll deduction is to be included 
under item (2) as labor costs. 


Item (8) includes any unforeseen costs not included in the 
other seven categories. 


The original bf Form MF-104 when submitted for reim-
bursable expenses incurred under contract Form MF-200 
must be supported by original documentation or by certified 
copies of purchase orders, payrolls or transcripts of payrolls, 
unless such documentation has been waived by the Regional 
Executive Officer. This certification may be stated thus, 
"Certified True Copy (or Transcript)", .followed by appro-
priatë signature. If the Executive Officer of the Region 
determines that a contract under Form MF-200 should have 
an "on-site" audit, that is, a Government auditor should 
make an audit of the Operator's books and records of account, 
the Operator need not support his monthly voucher with 
original or certified documents except in cases of equipment 
purchases whose individual costs exceed $50.00. In these 
cases the original or a certified copy of the purchase order or 
invoice should be attached to the Monthly Voucher. N. B.—
Only the original of Form MF-104 is required to be docu-
mented. The four copies of Form MF-104 are not to be 
thus supported. 


Form MF-104 submitted for reimbursement under fixed 
price contracts on Form MF-200 (A), however, are not re-
quired to be supported by documentation of any kind. The 
Operator will submit his claim under item '(1) of Form 
MF-104 by deleting as stated above the word "Independent" 
and by showing the number of feet or other units immediately 
after the appropriate descriptive word, such as, drilling, bull-
dozing, crosscutting, drifting, etc., and giving the "Monthly 
Total" amount due. "Totals Previously Reported", and 
"Totals to Date" columns should also be filled in. 
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soo_.0o_ 
3f.00 


40.0O??-


35O.00 
5,500.00 


40QQQ_ 
ToTAL COSTS 


AUTHORIZED BY 


Lawk.


Budget.Su?u Np. 42-Ri 151.1 


Aoa1 exPfre353?ll 


0 i954 


For
(April 1952)


UNITED STATES
DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS EXPLORATION ADMINISTRATION 


OPERATOR'S. UNIT COST AND PROGRESS REPORT 


Month of kPl'il---------194	 Docket No. DMEA ..2BJ3 
Operator's Name	 LiflI'$iJQt11pfl7__________________________________________ 


Address	 ______________


Contract No. i-I..523 
Minerals apitimbiunt, 


Tanth1ip,Bery1 d ..Tjn 


OPERATION	 UNIT	 COSTS THIS UNITS Tnis V	 -	 INITS TO	 UNIT Cosrs 
II	 MONTH	 I MONTH ii CosTs TO DATE	 DATE	 TO DATE


AUThORIZED BY CONTRACT 


Units I	 Unit Costs 


1ogi-- 10.---- -
xirucIcT1Aenta1 


Shaft8.--------------------------------
Winzes--------------------------------
Drilling: CoreNX---------------


__ 
12NOnCOrn !t.) 


o,_____ 
Trenching----------------------------l'4•----


t8Mat,.-4!e--SUppli 	 -------


Geo1ist-Be1rr.	 o.----


10041Q0L day 
2,000.00-


540.00- ].&wk. 


13714.5- 2O996 
-160.00- 4,.----------------
Y79.8O- 422--Ft,----------------


-. ------319.75---
2,777.50---
24QQQ06Mo 


TOTAL DISTRIBUTED COSTB...-------------------------------------------------------------


Operating Equipment Purchased... 
Initial Rehabilitation and Repairs 
New Buildings, Improvements, ct 


TOTAL COSTS-------------
	 121D.0O
	


2239i.L6,3-------------------------------------------------


The undersigned company, and the'official executing this certification on its 
behalf, hereby certify that the information containe4 in this report is correct and 
complete to the jest of their knowledge and belief.


REMARKS:----------------------------------------------------


Date M 4,i,9$4------ Operator Foote	 nez *1-CCPaZ3r............ 
,-7 Z'c- i ICings Mountain Division 


Per ....?'--------------Title 21aflt..ACQW1tMLt________  


-a" NOTE.—TltIe 18, U. S. Code (Crimes), sectIon 1001, makes It,a criminal offense to make a wflhfUy 	 - 
false statement or representation to any department or agcncy of the United States as to any matter within 
Its jurisdiction.


(Instructions on reverse) 


(FOr Government use only)







.	 .•• 


INSTRUCTIONS 


Preparation of Form MP-1O4A--Operator's Unit Cost and Progress Report.—Applicable 
places on Form 104A should be filled in by the Operator. The purpose of this form is 
twofold as follows: (1) to furnish the supervising engineers and other administrators with 
statistical information necessary to better determine the progress of the project; and (2) to 
furnish more permanent information on mining costs for future use. The more important 
phases of operation on which permanent information is desired have been outlined in the 
form. There are blank lines, however, for those unusual phases which may need to be 


.reported for a particular project. It will be necessary for the Operator to distribute his 
costs among the applicable phases eported with the exception of three items £he costs of 
which are not to be ditributed by the Operator. These three items are: "Operating Equip-
ment Purchased", "Initial Rehabilitation and Repairs", and "New Buildings, Improve-
ments, etc." The reason for not distributing these items on a monthly basis is doubtless 
clear to the Operator, since such distribution might well overstate the cost for any one 
month or period short of the entire contract period. 


Form MF-104A has been designed to tie in .with Form MF-104 for both monthly and 
cumulative costs. The "Total Coats" on Form MF-104A for each month should equal 
the monthly "Total Costs" as reported on Form MF-104. This is also true of the "Total 
Costs To Date". 


In preparing Form MF-104A, it will be necessary frequently to distribute certain 
costs over a number of items. For instance, supevisory and engineering costs .may have 
to be distributed over several phases, such as, drifting, crosscuttixig, raising, etc., provided 
that these items were reported active for the month. Such distributions should be made 
on the basis of time spent on the various phases, on man' days of labor charged to such 
phases, or on some other equitable basis. "Operating Equipment", "Initial Rehabilita-
tion and Repairs", and "New Buildings Improvements, etc.", will be distributed to the 
several phases of the project by the Washington Office of DMEA at the close of the project 
'if determined necessary. The last two column headed "Authorized by Contract" will be 
filled in by the Operator if such information is found in the contract. This information is 
usually a part of Exhibit "A" of the contract. A space for remarks has been provided, for 
the use of the Operator to call attention to any unusual circumstances causing excessive or 
disproportionate unit costs. 	 .	 '
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Nemorandt 


Toz 


Subjectz


[1
	


C 
UNITED STATES


DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS EXPLORATION ADMINISTRATION 


RO*I 15RwQ. 


KNOXVILLE 2, TENN. 


June 16, 1951 


Reference is made to your letter of June i1 on the subject 


contract. I tried to telephone Ib'. Kes1' as you suggested in your 


letter and was advised t1t he is on vacation for the next two weeks 


so I have written him. Copy of letter attached, 


The final voucher has not been received in this offices 


When it cones in we will send a copy to you so that you may complete 


your audit.


Wn. A. Beck







.	 S 


Ji. 16, 19.51s 


?1r. T. L, es1er, Giet• eoZogLst	
0 


Foote 1in*,ra3 Conpar 


	


•	 P,O.Raz 31 
iiie t4witain,. North Caroins


	


e; IL&26J4, X	 523 


Dcai Tca,0 


•


	


	 Tod w receivod a letter tr* )'. fl. J, Srehus, the DF 
M*ittor wio visited :?ur Lant last i.ek. IL. stated thait he diw. 
cussed the matter of the charges for assays 4th 	 ttchae1 (hing 
who now handles yor contract. IL. could not bring out ar xw 
on the subject. The óngirwer who 	 tr*l3y hatmdled preparation of 
the contract is no longer there andin view of tie above he found it. 


	


•	 necessiay to disalloW appiozimaat.ly 2,1i.5!s.00, it' the. final voucher 
cases in at the same rate an the previous .oz*s. 


The Anal voucher so4d cor all asa4ng twit has not 
alrear been ouchcre4 and the additional anrmt for accounting 'tiat 
the auditor allowed, :k.n that is received in .tAia ethos we will send 
it on t Waetiington. and the auditor can make 1is report. It is more 
than likol that a refund will be requested. • 


•	 dope you kiaci a nice vacation. 


!otr. very trily, • • 


•	 •	 i. Jeck1 Jctin 


	


• •0	 iecutive Tieor, D 
0	 Region VII 


4A9/$*	 •.	 ••
cci 


.Bec	
0•	 • 	 • 	


00 


aLence • 	


0	 • 	 • 	 S	 •••	 • 
•







/1 
F


UNITED STATES
DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS EXPLORATION ADMINISTRATION 


WASH INGTON 25, D. C. 


*. kt I usa.e 
Zttt Officer 
D*& Yield	 gtcn UX 
**	 3, P. 0.. .13ii 
Kticuflle 2, t.zmisse. 


Dssr *4


1* t ft*ol W4Q to be .i.	 r t snbj.et .peeater 
1*11 i*t riy.d at t$i *	 !*oet i4t, it ieuld be peseiatsd 
it wiU a4viae the	 t aaM	 erpm 
wbea the 11e*eb	 ee esrive. Iisae b*'ges a&M be br aaei*g 
a aøernting 


I 4isasM the Mtter et the crges Thr *sagye with *. 
Misheel Chi'j, whe	 br'ms Ui.ta oi*tra*t iz *. Vlta'
1, øu3i not ,ngt s bew 3i1Pt b the ubt. The 
ih ejg1l3' fl.4 r.rati* ot the eteti*et e* *. P. 1:r 
Sihe.ttt. fl. is wno 11*with'i. Invt.w Qt the .bov.vi3.1 
?1 it .e,seu	 d4s.12sw ap i1*Itei4r $454	 if 
bUUm *s in at the s rate as the pievious 'ois • I belie 
i1 aheeld Iapheee *. Zeslar *r& LnfQ11 Mvias bin & aer •, g 1 i, will	 *ly osia as dited. The a*t 
OS the	 will depezid what is in the last biUii, shout 
teeeeiid, 


BjBrekhus/wb 
June 14, 1954 


Copy to: Docket 
Admr. Reading File 
Mr. Chambers 
Mr. Brekhus







'I	 "	


Depar t of the	 rior 


Defense Minerals Exploration &i". 


1414401(01) Revolving 7ad, 
Defense production Act, Interior (AU.. 
eated Worki Fund to the Office of the 
Seeretar) 


JUN 2 54 


.RT A • IAVBEICI 
EXECUTIVE OPPICER 
DME& FUZZ) TEAM, R1GIC VII	


0 


• ROOM 13, P. 0. BUIlDING
UGIVILIE 2, ThUZSSEE 


RE D1L..284l, ThMO, FOOTE MINERAL COMPANY. PL1LSE DYISE IF 


ACCOUNTING BECOD$ ARE AT KINGS .MDUNT&IN , NORTh CAROLINA, AND WHETHER 


FINAL AJDIT ML! BE ?IkDE ( UJiE 7, 1954. ESCE OF REPRLRJTATIYE	 •• 


FROM TOUR OFIC3 JOT DD 1ECESSART HOWEVER AUDITOR WILL RZTII'RJ VIA 


U0XTXLL! FO COMSULTATIOM.


:(Sined) E. D. Talbert 


K. D. TklDERT, ACTING CflUF. 
CFThLCT ADMINISTELTI 


AND ATJDIT DIYISI 


EDTalbert/wb 
June 2, 1954 


Copy to:	 Docket 
•	 Adxtir. Reading Fi 


Mr. Chalnber8	 0 


/ c'	 'f Lt, &mV	 % 


- -'


4







3,942.90-----9,771.68  
100.00__ 


L44.0---------235.80 379.80 


IZIIZIIIIIIIZIZIIIQQ-ööI


100.00 
2].9.75 


540 .00
	


54Q.00


Vt 


IMF-104 (Rev.)	 ..	 UN1TD STATES	 Budget B42llO36.4 


/(Aprll 1952)	 Approval eies-3O-53. 


/ '


	


	 DEPIMENT OF THE INTERIOR 
DEFENSE MINERALS EXPLORATION ADMINISTRATION 


OPERATOR'S MONTHLY REPORT AND VOUCHER 	 íy 


Month of	 , 195J	 Docket No. DMEA 21	 Contract No. ..J.DM-- 523:
Operator's Name Foote.MineraLOiupaxY-------------------------------------------Minerals Co1umbiimTantu1wn 


Address	 er1liimaniiTizi __________ 
Contract Amount, $3Q,50Q.0Q------ - Government Participation: 90..%	 Amount, s..27,45.O.Q0----------


FOR OPERATOR'S USE
	


FOR GOVERNMENT USE ONLY 


ITEMS OP COSTS
Monthly	 Totals Previously 	 Totals To Date 


Total	 Reported
Approved	 Approved Totals


Monthly Total Previously Reported
Approved Totals


To Date 


(1) Independent,1 Contracts: 
Short Form 


Drilling------------------------------





Bulldozing--------------------------





Crosscutting------------------------





Drifting-----------------------------





hig -------------------
(2) Labor and Supervision: 


Labor--------------------------------
Supervision-------------------------
Technical Services----------------


(3) Operating Mat'ls. and Supplies: 
Timber------------------------------
Explosives--------------------------
Pipe----------------------------------
Track--------------------------------


CQre....Bxes-----------------
(4) Operating Equijment: 


Rental---------(Truck)
 Purchase----------------------------


Depreciation----------------------
(5) Initial Rehabilitation and Repairs. 
(6) New Bldgs., Improvements, et&. 
(7) Miscellaneous: 


Repairs to Equipment----------
Sampling and Analysis-------
Payroll Taxes---------------------
Liability Insurance--------------
..Accoiintant------------------


(8) Contingencies (specify):


--(-----------
--;$----------------------


1c 


1,5264Q


	
4L00. 


6000-
 ZIIii6o.00------------------


TomLs----------------------------------5613.4Q J5,568.23-- -21jr].8163--- - -- 'IL4 4)_ 


	


I certify that the above bill is correct and just nd that payment therefor has not	 Pursuant to authority vested in me, I certify 
been received,	 that this acoount is correct and proper for pay-


Date	 Foate.Minera1-GOJflparJ ------------------------ment in the amount of: 
Kings Mountain Division 


Per	 --	 Title ---P-1.ant--Accountaxit-
- 'When a voucher is signed or receipted in the name of a company or corporation, the name of the person writing 
the company or corporate name, as well as the capacity in which he signs, must appear. For example: "John 	


/ 


Doe Company, per John Smith,Secretary," or"Treasurer," as the case may be. 	 Signature --------------


-4. NOTE.—Tltte 18, U. S. Code (Crimes). section 1001, makes It a criminal offense to make a willfully	
(Authorized Certifying Offic 


false statement or representation to any department or agency of the United States as to any matter within its 	 MAY	 6 1954	 3.. -' 
jurisdiction.	 Date------------Vou. No. ----.L'. -------


(Instructions on reverse) 	 (See other side)







.=-----
f-..


(For Government use only) 


CERTIFICATION BY GOVERNMENT REPRESENTATIVE: 


I certify thatto the best of my knowledge and belief the contractor submitting this voucher is dperating a,Defense 'MineralH 


Exploration Administration project under Contract No.tdai*i accordance with the term of the contract. 2 


Signature	 -------------------------------------- Title 	 Date	 -'V 


APPROViL BY D EA EXECUTIVE OFFICER OR ALTERNATE:
Executive Officer 


Signature -	 Title	 Date --------


MONTHLY REPORT OF OPERATOR 


The Operator (Contractor)' of an exploration prOject is 
required to make a monthly report to the Government 
through the Regional Executive Officer. This report con-
sists of three parts as follows:	 / 


(a) Form MF-1O4—Opertor s Monthly Report and 
Voucher.—This form details expenditures and consti-
tutes a voucher for reimbursing the Operator for the 
Government's share of costs; 


(b) Form MF-104A—Operator's Unit Cost and Prog-
ress Report.—This is a statistical report of expenditures 
which shows costs for the various types of operation; 
and


(c) Narrative.—A concise narrative description of 
progress made, results accomplished, and any unusual 
difficulties encountered must be furnished as an attach-
ment to this Report and Voucher. Wherever possible, 
the narrative is to be illustrated with maps or sketches 
showing formations penetrated and location and assays 
of samples taken as well as advances in workirgs. In 
the case of diamond drilling or churn drilling, the loca-
tion and inclination of holes is to be shown on a map; 
logs and assays also are to be submitted. 


The Monthly Report of Operator should be prepared in 
an original and four copies all of which must be sent to the 
Executive Officer of the Region not later than the 15th of2 
the nionth following. 


PreparatiOn of Form MF-104—Operator's Monthly Report 
and Voucher.—All the applicable spaces in Form MF-104 
should be filled in by the Operator, and the Operator or his 
agent should sign the certification in the lower left corner of 
the form. 


The items of costs are arranged in the order they appear 
in Article .6 (a) of Form MF-200 (Revised February 1952), 
however, this form is readily adaptable for use in reporting 
activities under other,contract forms. 


Under Item (1) delete words "Short Form" if the contract 
is a sub-contract under Form MF-200; and delete word 
"Independent" if the contract reported is on Form MF-200 
(A). Also, report work paid for on a unit basis under con-
tract Form MF-200 as though it were performed under an. 
independent contract. 


Under Item (2) include labor, supervision and technical 
services incurred for the exploratory operations. Do not 
include labor, supervisi9n and technical services used for 
work performed under items (5) and (6). 


Under' Item (3) include the costs of material' and. supplies 
used in the project other than that used under items (5) 
and (6). 


Under Item (4) appear the three types of operating equip-
ment expenditures, that is, rental, purchase and depreciation. 
The expenditures made for renting equipment belonging to a


third'party will be reported under "Rental". The amount 
paid or duly obligated for payment for the purchase of equip-
ment will be reported under "Purchase". The amount of 
expenditures due the Operator to reimburse him for deprecia-
tion of equipment owned will be reported under "Deprecia-
tion". 


Item (5) comprises costs of labor, supervision, technical 
services, materials, etc., which are used in the initial rehabili-
tation and repair of existing buildings, installations, fixtures, 
and equipment. These costs, therefore, should not be reported 
under items (2) and (3). 


Item (6) includes the labor, supervision, technical services, 
materials, etc., used in the installation or construction of new 
buildings, fixed improvements, etc., necessary for the project. 
These costs, therefore, should not be reported under items 
(2) and (3). 


Item (7) covers miscellaneous types of expenditure such as 
payroll taxes, liability insurance, workmen's compensation 
insurance, repairs to equipment and sampling and analysis. 
Only that part of payroll taxes, liability 'insurance 'and 
workmen's compensation which are paid by the operator 
shotld be reported under item (7). '1he share paid by 
the employee as a payroll deduction is 'to1 be included 
under item (2) as labor costs. 


Item (8) includes any unforeseen costs not included in the 
other seven categories. 


The original of Form MF-104 when submitted for reim-
bursable expenses incUrred under contract Form MF-200 
must be supported by original documentation or by certified 
copies of purchase orders, payrolls or transcripts of payrolls, 
unless such documentation has been waived by the Regional 
Exeutive Officer.. This certification may be stated thus, 
"Certified True Copy (or Transcript)", followed by appro-
priate signature. If the Executive Officer of the Region 
determines that a contract under Form MF-200 should have 
an '.'on-site" audit, that is, a Government auditor should 
make an audit of the Operator's books and records of account, 
the Operator need not support his monthly voucher with 
original or certified documents except in cases of equipment 
purchases whose individual costs exceed $50.00. In these 
cases the original or a certified copy of the purchase order or 
invoice should be attached to the Monthly Voucher. N. B.—
Only the original of Form MF-104 is required to be docu-
mented. The four copies of Form MF-104 are not to be 
thus supported. 


Form MF-104 submitted for reimbursement under fixed 
price contracts on Form MF-200 (A), however, are not re-
quired , to be supported by documentation of any kind. The 
Operator will submit his' claim under item (1) of Form 
MF-104 bydeleting as stated above the word "Independent" 
and by showing the number of feet or other units immediately 
after the appropriate descriptive word, such as, drilling, bull-
dozing, crosscutting, drifting, etc., and giving the "Monthly 
Total" amount due. "Totals Previously Reported", and 
"Totals to Date" columns should also be filled in. 


GPO 83.38476 







ForinMF-104A	
Budt Bureau No 42-R 1151.1 


(April I.)52)	
•	


ApprovVeplres 6-30-53. 


UNITED STATES 
DEPARTMENT OF THE INTERIOR L 


DEFENSE MINERALS EXPLORATION ADMINISTRATION 


OPERATOR'S UNIT COST AND PROGRESS REPORT' 0 S54 


Month of---------195..4 	 Docket No. DMEA ------	 Contract No. 
Operator's Name	 -________	 -	 Mmerals 


Address -- *II	 Iaijtj	 *.	 - 


AUTHORIZED BY CONTRACT 


OPERATION	 Un	 COSTS Tuis UiTs'1Is	 Cosrs TO D&TR	 UNITS TO UNIT COSTS _______ _____________ 


Unita	 Unit Costs 


c*iØJt *------°°'°° 4 
R $L rwk Za*.i4. H	 5IA0	 10 i 
Shaft-------------------------------------------
Winzes---------------------------------------
Drilling Core	 5Ø1	 90.4;! 


____	 -	 Y$'------------------
st	 *t	 6OO 4 f,	 4 & 
Trenching-------------------144! ---1O---379.0 


--_ -------


___ ____ ____ 2,400.00 6	 6 Mø. 4;0O,*X 
TOTAL COSTS 


AUTHORIZED BY 
TOTAL DISTRIBUTED COSTS-----------------------------------------------------------------------CONTRACT 


Operating Equipment Purchased....---------------------------------------------------------------------------
Initial Rehabilitation and Repairs----------------------------------------------------------------------------
New Buildings, Improvements, etc----------------------------------------------------------------------------


TOTAL COSTS----------------------------1___--------------------------------------------------------------------


REMARKS: 


-.. NOTE.—TItIe 18. U. S. Code (Crimes), sectIon 1001, makes It a criminal offense to make a wififtifly 
false statement or representation to any department or agcncy of the United States as to any matter within 
its Jurisdiction.


(Instructions on reverse) 


(For Government use only) 


Th undersigned company, and the'official executing this certification on its 
behalf, hereby certify that the information contained in this report is correct and 
complete to the Jest of their knowledge and belief. 


• 4ril?, *9%	 ThX 
Date---------------0 


Per	 Title







li. S 


INSTRUCTIONS 


Preparation of Form MP-104A----öperator's Unit Cost and Progress Report.—Applicable 
places on Form 104A should be filled in by the Operator. The purpose of this form is 
twofold as follows: (1) to furnish the supervising engineers and other administrators with 
statistical information necessary to better determine the progress of the project; and (2) to 
furnish more permanent information on mining costs for future use. The more important 
phases of operation on which permanent information is desired have been outlined in the 
form. There are blank lines, however, for those unusual phases which may need to be 
reported for a particular project. It will be necessary for the Operator to distribute his 
costs among the applicable phases reported with the exception of three items the costs of 
which are not to be distributed by the Operator. These three items are: "Operating Equip-
ment Purchased", "Initial Rehabilitation and Repairs", and "New Buildings, Improve-
ments, etc." The reason for not distributing these items on a monthly basis is doubtless 
clear to the Operator, since such distribution might well overstate the cost for any one 
month or period short of the entire contract period. 


Form MF-104A has been designed to tie in with Form MF--104 for both monthly and 
cumulative costs. The "Total Costs" on Form MF-104A for each month should equal. 
the monthly "Total Costs" as reported on Form MF-104. This is also true of the "Total 
Costs To Date". 


In preparing Form MF-104A, it will be necessary frequently to distribute certain 
costs over a number of items. For instance, supervisory and engineering costs may have 
to be distributed over several phases, such as, drifting, crosscutting, raising, etc., provided 
that these items were reported active for the month. Such distributions should be made 
on the basis of time spent on the various phases, on man days of labor charged to such 
phases, or on some other equitable basis. "Operating Equipment", "Initial Rehabilita-
tion and Repairs", and "New Buildings Improvements, etc.", will be distributed to the 
several phases of the project by the Washington Office of DMEA at the close of the project 
if determined necessary. The last two columns headed "Authorized by Contract" will be 
filled in by the Operator if such information is found in the contract. This information is 
usually a part of Exhibit "A" of the contract. A space for remarks has been provided, for 
the use of the Operator to call attention to any unusual circumstances causing excessive or 
disproportionate unit costs. 	 .


GPO 83.38475







I


90.4' ?*.O 


\ 


•	 *• .is.* 


5*S 


a ?.


"a. 


M*III


t Ais	 nsei.,o 











IN PLY REFER TO: 


UNITED STATES
DEPARTMENT OF THE INTERIOR 


GEOLOGICAL SURVEY


WASHINGTON 25. D.C.


R.FSD. 5 
Columbia, S. C.. 
April 29, 1954 


Mr. Robert A.. Laurence, Executive Officer 
D. M. E. A. Region VII 
Room 13, Post Office Building 
Knoxville, Tenn.


DMEA-2841, Idm-E 523 
Dear Mr. Laurence:


	
Foote Mineral Co. 


Enclosed is Operator's Monthly Report and Voucher, with 
related papers, f or subject contrast for the month of arch 
1954. This report was received on AprIl 8; pressure of other 
wor1, and illness, have prevented my forwarding it previously. 


The 5.3 feet of NX coring mentioned In the report as having 
been an overcharge in August 1953 was drilled in cement in 
Hole 4-2-1. After that hole had been dr&lled. to 8.0 feet it 
was cemented and redrifled with NX diamond bt from 2.7 to 8.0 
feet. In the moith1y report for March this 5.3 feet is trans-
f erred from "NX' to "non-coring". 


Amendment No. 3of the Contract authorizes 744. for 
contingencies, none of which has been used. Would it not be 
proper for the Operator to draw upon the contingencies alloca-
tion to cover expenses such as truck rental and salary of the 
3eologist-engineer helper, where: (l)the amount allocated for 
these expenses has proved insurricient, and (2)the estimated 
cost was not designated as hein the maximum allowable? 


• In tne voucher for September 6O for truck rental was 
charged. against Contingencies, the amount originally alloted 
ro tr-uc.. ental having been exrtausted. When the October 
voüchr. was. iiadëout.-, the amount allocated for truck rental 
had be±t 1ncread/bo 54o by amendment No. 3, ad the 6O 
charged to Continncies in the September voucher was trans-
ferredin the.Qctober voucher to Truck Rental.If the Operator 
was right in drawing ipon the contingencies allotment in Sep-
tember it seems that 'ie would be right, in drawing upon it 
nw. Pethaps you or r. Beck will wish to call this to Mr. 
Kësier. ! sattention. JOr shall I? 


Sincerely, 


Zva4 it 
B. F.. Buie 
Geologist (WAE), u. S. Geol. Survey







S
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Clut*da, South Car'4i


Re: D*A-2814,, Zd4	 .7ot. IILsia.
COlabi1i4afltalu.bezyl.ti2. 


Jea7rakz


Rsf.r**oe Xe	 to yo latt et Apr1l 2 i9k, in 


	


• 	 irbich you asked U it oud not be proper to drr çon the àon 


	


•	 tin&,fleis aUeeated ti ooier ezpezises snob as tzk rental and 


uiaiy of the geolgisti'eigii*er helps!'. Althongh eXhibit hIA* or 


&eendasrzt Xe., 3 does not desipat. thee iteas as allowable 


Article 6 (1) and (s) of ti* cootract doe* stat. that these itoas are 


	


•	 alloirabia xiets and the use of *onies set t t*nd*r cont1genoie 


eould t be need for the.. purposes 


Yesy truly ye'*, 	 • 


a. A. B.s, Aoti	 • 
Ex.otrLty• Ofc.z',	 VII 


*0t	 S 


•	 r,Ocm


A







Form MF-104 (Rev.) 	 UNITED STATES	 ' 
0 RTMENT OF THE INTERIOR 


	


DEFE	 INERALS EXPLORATION ADMINISTRATION 


OPERATOR'S MONTHLY REPORT AD ES 


Month of	 bruary------------, 195h	 Docket No. DMEA 2!RGT 
Operator's Name	 otLeMrCmpany------------------------------------------inera1s QoiubjuJn-Tafl,tullml 


Address 1LChe1tLenkveuu	 2 4y-andTin..- --------
Contract Amount, $-----3Ur5000O	 Government Participation: 9O	 ft'o{mt, $------27-,450.00----- -


FOR OPERATOR'S USE
	


FOR GOVERNMENT USE ONLY 


ITEMS OF COSTS
Monthly	 Totals Previously 


Total	 -	 Reported
Totals To Date	 Approved	 Approved Totals	 Approved Totals 


--	 Monthly Total Previously Reported	 To Date 


(1) Independenti
Contracts: 


Short Form 
Drilling------------------------------
Bulldozing--------------------------
Crosscutting------------------------
Drifting-----------------------------
irihing--------------------


(2) Labor and Supervision: 
Labor--------------------------------
Supervision-------------------------
Technical Services 


(3) Operating Mat'ls. and Supplies: 
Timber------------------------------
Explosives--------------------------
Pipe----------------------------------
Track--------------------------------
5ma11Tho1s----------------
Core Boxes 


(4) Operating Equipment: 
Rental-------(Truck)


 Purchase 
Depreciation 


(5) Initial Rehabilitation and Repair& 
(6). New Bldgs., Improvements, etc 
(7) Miscellaneous: 


Repairs to Equipment 
Sampling and Analysis 
Payroll Taxes----------------------
Liability Insurance 
.AccQuntarLt


	


2132.00
	


9,771.68 
100.00---- 	 100.00 


	


235.80	 -,fl----------- IIIZIjIo 


100.00
	


100.00-
219.75
	


219.75 


540.0O
	


540.00--


	


41.00------ 	 --


	


16Q.fl0----- - 	 160.00 


(8) Contingencies (specify): 


TOTALS----------------------------------Z3&70 13,200.43------J56&23. 
I certify that the above bill is correct and just and that payment therefor has nt 


been received. 
Date	 --------- *Payee	 Jin	 QI1PJ3flY-------------------


-	 K	 Mountain Division 
Per	 -, -	 Title 1afltAcDufl.taDt___________  


Wheii a voucher is signed or receipted in the na of a company or corporation, the name of the person writing 
the company or corporate name, as well as the ca acity in which he signs, must appear. For example: "John 
Doe Company, per John Smith, Secretary," or" easurer," as the case may be. 


.—* NOTE.—Title 18, U. S. Code (CrImes), sectIon 1001. makes it a criminal offense to make a willfully 
falMe statement or representation to any department or agency of the United States as to any matter within its 
Jurisdiction.


(Instructions on reverse)


	


23&Z.	 /crc---


Pursuant to authority vested in me, I certify 
that this aeoount is correct and proper for pay-
ment in the amount of: 


Signature
(Authorized Certifying 015 


DaL 4954 Vou. No. -------


	


-	 -	 (See other side)







(For Government use only) 


CERTIFICATION BY GOVERNMENT REPRESENTATIVE: 


I certify that to the best of my knowledge and belief the contractor submitting this voucher is operating a Defense Minerals 


Exploration Administration project under Contract No. L	 (7in accordance with the ternis of the contract. 


Signature ------' -''-' ...................................Title 	 Date /1-
APPROVAL BY DMEA EXECUTIVE OFFICER OR ALTERNATE: 


ACTJr EXECUTIVE OFFICER	 MAR 1. 5 1954 
Signature	 Title D EA---REG .I-O.N--VU- Date 


MONTHLY REPORT OF OPERATOR 
The Operator (Contractor) of an exploration profect is 


required to make a monthly report to the Government 
through the Regional Executive Officer. This report con-
sists of three parts as follows: 


(a) Form MF-1O4—Opertor's MonIhly Repor'>t and 
Voucher.—This form details expenditures and consti-
tutes a voucher for reimbursing the Operator for the 
Government's share of costs; 


(b) Form MF-104A—Operator's Unit Cost and Prog-
ress Report.—This is a statistical report of expenditures 
which shows costs for the various types of operation; 
and


(c) Narrative.—A concise narrative description of 
progress made, results accomplished, and any unusual 
difficulties encountered must be furnished as an attach-
ment to this Report and Voucher. Wherever possible, 
the narrative is to be illustrated with maps or sketches 
showing formations penetrated and location and assays 
of samples taken as well as advances in working. In 
the case of diamond drilling or churn drilling, the loca-
tion and inclination of holes is to be shown on a map; 
lOgs and assays also are to be submitted. 


The Monthly Report of Operator should be prepared in 
an original and four copies all of which must be sent to the 
Executive Officer of the Region not later than the 15th of 
the month following. 


Preparation of Form MF-104—Operator's Monthly Report 
and Voucher.—All the applicable spaces in Form MF-104 
should be filled in by .the Operator, and the Operator or his 
agent should sign the certification in the lower left corner of 
the form.	 --


The items of costs are arranged in the order they appear 
in Article 6 (a) of Form MF-200 (Revised February 1952), 
however, this form is readily adaptable for use in reporting 
activities under other contract forms.	 - 


Under Item (1) delete words "Short Form" if the contract 
is a sub-contract under Form MF-200; and delete word 
"Independent" if the contract reported is on Form MF-200 
(A). Also, report work paid for on a unit basis under con-
tract Form MF-200 as though it were performed under an 
independent contract. 


Under Item (2) include labor, supervision and technical. 
services incurred for the exploratory operations.. Do not 
include labor, supervision and technical services used for 
work performed under items (5) and (6). 


Under Item (3) include the costs of material and supplies 
used in the project other than that used under items (5) 
and (6). 


Under Item (4) appear the three types of operating equip-
ment expenditures, that is, rental, purchase and depreciation. 
The expenditures made for renting equipment belonging to a


third party will be reported under "Rental". The amount 
paid or duly obligated for payment for the purchase of equip-
ment will be reported under "Purchase". The amount of 
expenditures due the Operator to reimburse him for deprecia-
tion of-equipment owned will be repoited under "DepreOia-
tion". 


Item (5) comprises costs of labor, supervision, technical 
ser'vices1 materials, etc., which are used in the initial rehabili-
tation and repair of existing buildings, installations, fixtures, 
and equipment. These costs, therefore, should not be reported 
under items (2) and (3). 


Item (6) includes the labor, supervision, technical services, 
materials, etc., used in the installation or construction of new 
buildings, fixed improvements, etc., necessary for the project. 
These costs, therefore, should not be reported under items 
(2) and (3). 


Item (7) covers miscellaneous types of expenditure such as 
payroll 'taxes, liability insurance, workmen's compensation 
insurance,, repairs to equipment and sampling and analysis. 
Only that part of payroll taxes, liability insurance and 
workmen's compensation which are paid by the operator 
shoul4, be reported under item (7). The share paid by 
the employee as a payroll deduction is to , be included 
under item (2) as labor costs. 


Item (8) includes any unforeseen costs not included in the 
other seven categories. 


The original of Form MF-104 when submitted for reim-
bursable expenses incurred under contract Form MF-200 
must be supported by original documentation or by certified 
copies of purchase orders, payrolls or transcripts of payrolls, 
unless s,uch documentation has been waived by the Regional 
Executive Officer. This certification may be stated thus, 
"Certified True Copy (or Transcript)", followed by appro-
priaté tignature. If the 'Executive Officer of the Region 
determines that a contract under Form MF-200 should have 
an "onsite" audit, that is, a Government auditor should 
make an audit of the Operator's books and records of account, 
the Operator need not support his monthly voucher with 
original or' certified documents except in cases of equipment 
purchases whose individual costs exceed $50.00. In these 
cases the original or a certified.copy of the purchase order or 
invoice should be attached to the Monthly Voucher. N. B.—
Only the original of Form MF-104 is required to be docu-
mented. The four copies of Form MF-104 are not to be 
thus supported; 


Form MF-104 submitted for reimbursement under fixed 
price contracts on Form MF-200 (A), however, are not re-
quired tçbe supported 'by documentation of any kind. The 
Operator will submit ' his claim under item (1) of Form 
MF-104 by deleting as stated above the word "Independent" 
and' by showihg the number of feet or other units immediately 
after the appropriate descriptive word, such as, drilling, bull-
dozing, crosscutting, drifting, etc., and giving the "Monthly 
Total" amount due. "Totals Previously Reported", and 
"Totals to Date" columns should also be filled in. 


GPO 89.38476







1Day. 
iGeo1ogist_. Mo


100.00-----
2QOQ.QO ....4Mo.. 


TruckRentaL. l8Wk. 
Shaft 


Winzes 
Drilling: Core---- JTX------------- £12.3.(


44Q.QQ-----


-------------


1519.7.( 771.68W 124 
Auger


F.t ------
F-t.-------


AiIi---Accountant----


....7$'---------


.-----160,Q0-----
23-5-.-8(


217.1!-----


235.80--- --262 - -----
rMatL.&uppJJ w. 


Mo.-----------
--262'------ ---Trenching-------------------------------


J1.00 
(]o1ois-tHe1pe..r----------


aaAssays -----------
Ma.------------..--2,-400.O0-----6-.Mo.---,


TOTAL DISTRIBUTED COSTS------ II---------------------------------II 


Ik)rlla MF-104A	 Budget Bureau No. 42-R1151 
(April1962)	 Approval expires 0-30-63. 


UNITED STATES	 - 
DEPARTMENT OF THE INTERIOR 	 I 


DEFENSE MINERALS EXPLORATION ADMINISTRATION 


OPERATOR'S UNIT COST AND PROGRESS REPORT L: 24 


Montli of Eehruar	 - Docket No. DMEA 2.84	 Contract No	 523 
Operator's Name EGotMineraLC.Omprly-----------------------------------------Minerals 	 O1Jiki 


Address	 3e1teni.PhildeI4hia,2.a.---------: Tantu


AUTHORIZED BY CONTRACT 
OPERATION	 I unx II 


COSTS Tsis I UNITS Tuts II 
MONTH I Mowr.0	 COSTS TO DATE	 UNITS TO 


DATE
UNIT COSTS __________ 


TO DATE
Units 


5Day 
• -------------


• -------------


if 
2140t 


-6--Mo,.-


Unit Cnsth 


5oa.00 
3il.00 


7&70D


40.ca 


35.0.OQ• 


400.00---
TOTAL COSTS 


AUTHORIZED BY 
CONTRACT 


Operating Equipment Purchased 
Initial Rehabilitation and Repairs 
New Buildings, Improvements, etc 


TOTAL COSTS----------------------------- ,362..-------------------


REMARKS: 


Date .313/5k--------------- 0 erator	 1CQIDDy-----------------------------------------------------------------


Per	 flaxtAceonnant 


—k NOTE.—Tltle 18. U. S. Code (Crimes), sectIon 1001, makes It a criminal offense to make a wififufly 
false statement or representation to any department or agency of the United States as to any matter within 
Its jurisdiction.


(Instructions on reverse) 


-	 (For Government use only) 
4/ .-,//y'	 %	 ,'	 /3 3. / / J7'c I	 /2 ^ / 


J5 


The undersigned company, and theofficial executing this certification on its 
behalf, hereby certify that the information contained in this report is correct and 
complete to the Jest of their knowledge and belief.







S 


INSTRUCTIONS 


- Preparation of Form MF-1C4A---Operator's Unit Cost and P*o"gress Report.—Applicable 
places on Form 104A should be filled in by the Operator. The purpose of this form is 
twofold as follows: (1) to furnish the supervising engineers and other administrators with 
statistical information necessary to better determine the progress of the project; and (2) to 
furnish more permanent information on mining costs for future use. The more important 
phases of operation on which. permanent information is desired have been outlined in the 
form There are blank lines, howevr, for those unusual phases which may need to be 
reported for a particular project. Itwil he necessary for the Operator to distribute 'his 
costs' among the applicable hases reported with the exception of three items the costs of 
which are not to be distributed by the Operator. These three items are: "Operating Equip-
ment Purchased", "Initial Rehabilitation and Repairs", and "New Buildings, Improve-
ments, etc." The reason for not distributing these items on a monthly basis is doubtless 
clear to the Operator, since such itribution might well overstate the cost fér any one 
month or period short of the entire contract period. 	 '	 - 


Form MF-104A has been designed to tie in with Form MF-104 for both monthly and 
•	 cumulative costs. Th "Total Costs:' onForm MF-104A for each month stiould equal 


- the-monthly "Total Costs" as reported on Form MF-104. This is also true of the "Total 
o	 Costs To Date".	 ° -'	 - 


In preparing Form MF-104A, ie will be necessary frequently to distribute certain 
costs over a number of items. For instance, supervisory and engineering costs may have 
to be distributed over everal phases, uch as, drifting, crosscutting, raising, etc., provided' 	 ' 1 	 -	 ' 
that these items were reported active for the month. Such distributions should be made 
on the basis of time spent on the various phases, on man days of labor charged to such 
phases, or on some other equitable basis. "Operating Equipment", "Initial Rehabilita-
tion and Repairs", and "New Buildings Improvements, etc.", will be distributed to the 
several phases of the project by the Washington Office of DMEA at the close of the project 
if determined necessary. The last two columns headed "Authorized by Contract" will be 
filled in by the Operator if such information is found in the contract. This information is 
usually a part of Exhibit "A" of the contract. •' A space for remarks has been provided, for 
the use of the Operator to call attention to any-unusual circum,stances causing excessive or 
disproportionate unit costs. 	 - .	 - -	 0 


.	 •.	 :-.
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Monthly 
Total 


--2Z53.68- 5186.00 
_IoQ*oo___ 


j00,00__


FOR OPERATOR'S USE 


Totals Previously	 Totals To Date 
Reported


763968--- - - -- - -------------- - -----------------------
100A---------------H------------------------------


iiii --.00---


FOR GOVERNMENT USE ONLY 


Approved	 Approved Totals
Monthly Total Previously Reported


Approved Totals
To Date 


• Form MF-104 (Rev.)	 UNITED STATES	 ppovalexpfres3O53 
D RTMENT OF THE. INTERIOR 


	


DEFE	 MINERALS EXPLORATION ADMINISTRATION 


OPERATORS MONTHLY REPORT
.IMS8 


Month of J JaU(WX7	 , 195 4	 Docket No DMEA 4'4L	 Contract No	 523 
Operator's Name Foote Mineral. Caap*ny	 Minerals Co1uibin"Tantu1um 


	


Address 18 W. Chelten Ave., .P.hi1ade1phi, PA.	 I!AR 2 1M'y1 an4 Tn 
Contract Amount, $	 Government Participation 90 %	 Amount, $ 27,4Q,OQ 


ITEMS OF COSTS 


(1) Independenti 
i'Contracts: 


Short Form 
Drilling------------------------------
Bulldozing 
Crosscutting------------------------
Drifting 


(2) Labor and Supervision: 
Labor--------------------------------
Supervision-------------------------
Technical Services 


(3) Operating Mát'ls. and Supplies: 
Timber------------------------------
Explosives 
Pipe 
Track--------------------------------


_____________________ 
Coe..Boxe* 


(4) Operating Equipment: 
RentaL(j'iCk)--------------
Purchase----------------------------
Depreciation-----------------------


(5) Initial Rehabiiitation and Repair&.. 
(6) New Bldgs., Improvements, etc 
(7) Miscellaneous: 


Repairs to Equipment 
Sampling and Analysis 
Payroll Taxes 
Liability Insurance 


--Acceint'antr ................. 


(8) Contingencies (specify):


1O0QO:
	 10000 


2i9,75
	


219.75 


540.00
	


$4C.09------------------------------------------


41.00 


i4.0 


TOTALS	 285-3.68 1Q,346.75 -13Z)0.43 
I certify that the above bill is correct and just and that payment therefor has not 


been received. 
Date 2/4------- Payee Foe	 oral	 pany---------------------


\	 Cings Mountain D&visi,n 
Title Pt.3ttant 


Wheii a voucher is signed or receipted fithe name of a company or corporation, the name of the person writing 
the company or corporate name, as well as the capacity in which he signs, must appear. For example: "John 
Doe Company, per John Smith, Secretary," or "Treasurer," as the case may be. 


-.--. NOTE.—Titie 18, U. S. Code (Crimes), sectIon 1001, makes ii a criminal offense to make a willfully 
false statement or representation to any department or agency of the United States as to any matter within its 
jurisdiction.


(Instructions on reverse)


.--


Pursuant to authority vested in me, I certify 
that this acoount is correct and proper for pay-
ment in the amount of: 


s4/ 


Signature -------
(Authorized Certifying fficer' 


FEB24 1954 
Date --------------------Vou. No. 


(See other side)







--.—, 
(For Government use only) 


CERTIFICATION BY GOVERNMENT REPRESENTATIVE:: 


I certify that to the best of my knowledge and belief the contractor submitting this voucher is operating a Defense Minerals 


Exploration. Administration project under Contract No/? 3 .,,. in accordance with the terms.of the, contract. 


Signature i2!.'.,234G&---------------------------------------------Title 	 Date 


APPROVAL BY DMEA EXECUTIVE OFFICER OR ALTERNATE: XCUTVE OFF 
Signature	 ----------------------------------- Title 	 Date E89 


MONTHLY REPORT OF OPERATOR 
The Operator (Contractor) of an exploration proj'ect is 


required to make a monthly report to the Government 
through the Regional Executive Officer. This report con-
sists of three parts as follows: 


(a) Form MF-104—Operator's Monthly Report and 
Voucher.—This form details expenditures and consti-
tutes a voucher for reimbursing the Operator for the 
Government's share of costs; 


(b) Form MF-104A—Operator's Unit Cost and Prog-' 
ress Report.—This is a statistical report of expenditures 
which shows costs for the various types of operation; 
and


(c) Narrative.—A concise narrative description of 
progress made, results accomplished, and any unusual 
difficulties encountered must be furnished as an attach-
ment to this Report and Voucher. Wherever possible, 
the narrative is to be illustrated with maps or sketches 
showing formations penetrated arid location and assays 
of samples taken as well as advances in workhgs. In 
the case of diamond drilling or churn drilling, the loca-
tion and inclination of holes is to be shown on a map; 
logs and assays also are to be submitted. 


The Monthly Report of Operator should be prepared in 
an original and four copies all of which must be sent to the 
Executive Officer of the Region not later than the 15th of 
the month following. 


Preparation of Form MF-104—Operator's Monthly Report 
and Voucher.—All the applicable spaces in Form MF-104 
should be filled in by the Operator, and the Operator or his 
agent should sign the certification in the lower left corner of 
the form. 


The items of costs are arranged in the order they appear 
in Article 6 (a) of Form MF-200 (Revised February 1952), 
however, this form is readily adaptable for use in reporting 
activities under other contract forms. 


Under Item (1) delete words "Short Form" if the contract 
is a sub-contract under Form MF-200; and delete word 
"Independent" if the contract reported is on Form MF-200 
(A). Also, report work paid for on a unit basis under con-
tract Form MF-200 as though it were performed under an 
independent contract. 


Under Item (2) include labor, supervision and technical, 
services incurred for the exploratory operations. Do not 
include labor, supervision and technical services used for 
work performed under items (5) and (6). 


Under Item (3) include the costs of material and supplies 
used in the project other than that used under items (5) 
and (6). 


Under Item (4) appear the three types of operating equip-
ment expenditures, that is, rental, purchase and depreciation. 
The expenditures made for renting equipment belonging to a


third arty will be reported under "Rental". The amount 
paid or duly obligated for payment for the purchase of equip-
ment will be reported under "Purchase". The amount of 
expenditures due the Operator to reimburse him for deprecia-
tion of equipment owned will be reported under "Deprecia-
tion". 


Item (5) comprises costs of labor, supervision, technical 
ser'vices, materials, etc., which are used in the initial rehabili-
tation. and repair of existing buildings, installations, fixtures 
and equipment. These costs, therefore, should not be reported 
under items (2) and (3). 


Item (6) includes the labor, supervision, technical services, 
materials, etc., used in the installation or construction of new 
buildings, fixed improvements, etc., necessary for the project. 
These costs, therefore, should not be reported under items 
(2) and (3). 


Item (7) covers miscellaneous types of expenditur such as 
payroll taxes, liability insurance, workmen's 'compensation 
insuçance, repairs to equipment and sampling and analysis. 
Only that part of payroll taxes, liability insurance and 
workmen's compensation which are paid by the operator 
should be reported under item (7). The .share paid by 
the employee as a payroll deduction is to , be 'included 
under item (2) as labor costs. 


Item (8) includes any unforeseen costs not included in the 
other seven categories. 


The original of Form MF-104 when submitted for reim-
bursable expenses incurred under contract Form MF-200 
must be supported by original documentation or by certified 
copies of purchase orders, payrolls or transcripts of payrolls, 
unless such documentation has been waived by the Regional 
ExeCutive Officer., This certification may be stated thus, 
"Certified True Copy (or Transcript)", Lollowed by appro-
priate signature. If the Executive Officer of the Region 
determines that a contract under Form MF-200 should have 
an 'jon-site" audit, that is, a Government uditor should 
make an audit of the Operator's books and records of account, 
the Operator need not support his monthly voucher with 
original or certified documents except in cases of equipment 
purchases whose individual costs exceed $50.00. In these 
cases the original or a certified copy of the purchase order or 
invoice should be attached to the Monthly Voucher. N. B.—
Only the original of Form MF-104 is required to be docu-
mented. The four copies of Form MF-104 are not to be 
thus supported.	 - 


Form MF-104 submitted for reimbursement under fixed 
price contracts on Form MF-200 (A), however, are not re-
quired to be supported by documentation of any kind.. The 
Operator will submit ' his claim under item '(1) of. Form 
MF-104 by deleting as stated above the word "Independeflt" 


• an4 by show.ing the number of feet or other units immediately, 
after the appropriate descriptive wo'rd, such as, drilling, bull-


- dozing, crosscutting, drifting, etc., and giving the "Monthly 
Total" amount due.' "Totals Previously Reported", and 
"Totals to Date" columns should also be filled in. 


- ' GPO 83.38476 0.







MF-104A	
Budge.t Bureau No.4.2-R'1 15 1.1 


(April lc2)	 Approval expires 6-30-53. 


UNITED STATES 
DEPARTMENT OF THE INTERIOR	 Defense Mifierale dmhIstratLOfl 


VEil - 
DEFENSE MINERALS EXPLORATION ADMINISTRATION


- 


REPORV118'"' OPERATOR'S UNIT COST AND PROGRESS 


Month of AI-.	 195JL	 Docket No. DMEA---- - 	 Contract No. 
Operator's Name Poote Minex1 CnØnI	 Minerals -	 - 


iaw.chelten Avenue-- -Pe1phi?a------------Ta.&1Ifl 
•	 Ad(fress 


OPERATION	 urr COSTS THIS UNITS Twa Corrs TO DAm UNITS TO UNIT COSTS
'	 AUTHOBIR BY CONTRACT 


Units Unit Costs 


---------
M,


1Q0 
2,900.0(


1D&y 
4 Mo. 4 Mo.


100.00 
p00.00 Gett 


ux	 Txuck Eentii1 Wk. 540.00 18 Wk. 18 Wk 


Drilling Core	 N	 '1	 Pt, 


___	 DX	 /	 t.
L51O 
943,6C


93.6 
]3JO 769J


—


9464' 


----------


100' 


---


780 & 7.00 
Auger._ 16°-.0( 4MO. 40.00 


ShaftS----------------------------------


3C	 Q*rattig j9,71 •	 350.00 


Winzes-------------------------------


rx Mat-Sup.


- ----- -


:J iiJCi R,4QQtQ( 6J4q.
:---------------


4QQ,00 Q*o1ogit±i1eip.--- --Mo.---_______ ---------
TOTAL	 COSTS 


AUTHORIZED BY 
CONTRACT 


Operating Equipment Purchased_


-


Initial Rehabilitation and Repairs 


TOTAL DISTRIBUTED	 --------------------------------------------------------------


New Buildings, Improvements, etc 


tra,ro 2853.(8 43_________________________________________________ ----------------


REMARKS: 


—k NOTE.— TitIe 18. U. S. Code (Crimes), sectIon 1001, makes it a criminal offense to make a wllthifly 
false statement or representation to any department or agcncy of the United States as to any matter within 
its jurisdiction.


(Instructions on reverse) 


(For Government use only) 


The undersigned company, and the'official executing this certification on its 
behalf, hereby certify that the information contained in this report is correct and 
complete to the Jest of their knowledge and belief. 


Date 2L1V2------------Oprator 1oo-te Mn-ersi 
ge Mountsin Divieicn 


Per .'-------Title 







.	 . 


•	 INSTRUCTIONS	 S 


Preparation of Form MP-104A----'Operator's Unit cost and Progress Report.—Applicable 
places on Form 104A should be filled in by the Operator. The purpose of this form is 
twofold as follows: (1) to furnish the supervising engineers and other administrators with 
statistical information necessary to better determine the progress of the project; and (2) to 
furnish more permanent information on mining costs for future use. The more important 
phases of operation on which permanent information is desired have been outlined in the 
form. There are blank lines, however, for those unusual phases which may need to be 
reported for a particular project. . It will be necessary for the Operator to distributè his 
cost among the appJicable phases reported with the exception of three items the costs of 
which are not to be distributed by the Operator. These three items are: "Operating Equip-
ment Purchased", "Initial Rehabilitation and Repairs", and "New Buildings, Improve-
ments, etc." The reason br not distributing these items on a monthly basis is doubtless 
clear to the Operator, since such distribution might well overstate the cost .for any one 
month or period short: of the entire contçact period. . 


Form MF-104A has been designed to tie in with Form MF--104 for both monthly and 
cumulative costs. The "Total Costs" on Form MF-104A for each month should equal 
the monthly "Total Costs" as reported on Form MF-104. This is also true df the "Total 
Costs To Date". 


In preparing Form MF-104A, it will be necessary frequently to distribute certain 
costs over a number of items. For instance, supervisory and engineering costs.may have 
to be distributed over several phases, such as, drifting, crosscutting, raising, etc., provided 
that these items were reported active for the month. Such distributions should be made 
on the basis of time spent on the various phases, on man days of labor charged to such 
phases, or on some other equitable basis. "Operating Equipment", "Initial Rehabilita-
tion and Repairs", and "New Buildings Improvements, etc.", will be distributed to the 
several phases of the project by the Washington Office of DMEA at the close of the project 
if determined necessary. The last two columns headed "Authorized by Contract" will be 
filled in by the Operator if such information is found in the contract This information is 
usually a part of Exhibit "A" of the contract. A space for remarks has been provided, for 
the .use of the Operator to call attention to any unusual circumstances causing excessive or 
disproportionate unit costs. 	 .	 . /


GPO 8338475
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Monthly
Total


FOR OPERATOR'S USE 


Totals Previously	 Totals To Date 
Reported


Approved	 Approved Totals
Monthly Total Previously Reported


Approved Totals
To flata 


FOR GOVERNMENT USE ONLY 


ITEMS OF COSTS


(1) Independenti Contracts: 
Short Form 


Drilling------------------------------
Bulldozing--------------------------
Crosscutting------------------------
Drifting-----------------------------


(2) Labor and Supervision: 
Labor--------------------------------
Supervision-------------------------
Technical Services----------------


(3) Operating Mat'ls. and Supplies: 
Timber------------------------------
Explosives--------------------------
Pipe 
Track--------------------------------
___ 


Cozrn-floxe 
(4) Operating Equipment: 


Rental----------
Purchase-----------------------------
Depreciation-----------------------


(5) Initial Rehabilitation and Repairs-
(6) New Bldgs., Improvements, etc 
(7) Miscellaneous: 


Repairs to Equipment 
Sampling and Analysis: 
Payroll Taxes----------------------
Liability Insurance 
JCcouflU 


(8) Contingencies (specify): 


TOTALS...............................


17,84 32151 
1.00,00 


j0000:--


4e000 


liii 


uuI. ___________	 ______	 Q475 .24'3O	 'fIM/ 


Form MF-104 (Rev.)	 ..	 UNITED STATES	 Budget BureauNO. 42R1'O6.4 


	


(April 1952) 	 'S	 Approval' expires 6-3O-5. 


	


I	 DEETMENT OF THE INTERIOR 
DEFENSE MINERALS EXPLORATION ADMINISTRATION 


OPERATOR'S MONTHLY REPORT AND VOUCHER J 
Month of eer---------------, 195..3	 Docket No. DMEA 2B4i 	 Contract No.	 M23. 
Operator's Name Fte I4tflX3,- COIPa	 Minerals 


Address	 C^ he1.ten se.,, .th3 de1!M, E	 Eet7:L ant ZS4n-
Contract Amount, $30,$O0,00------, 	 Government Participation: ..9()%	 Amount, $...27,450aCX). 


41.,00------------------------------------------


360ip00----------------------------------------------


	


I certify that the above bill is correct and just nd that payment therefor has not	 Pursuant to authority vested in me, I certify 
been received,	 that this acoount is correct and proper for pay-
Date	 *payee Foote I neral. Conpo.n,y 	 ment in the amount of 


.ings Zomta1n Dividon 
Per	 -	 Title	 ---------


'When a voucher is signed or receipte n the name of a company or corporation, the name of the person writing 
the company or corporate name, as well as the capacity 'in which he signs, must appear. For example: "John 
Doe Company, per John Smith, Secretary," or Treasurer," as the case may be. 


—4. NOTE.—Title 18, U. S. Code (Crimes), sectIon 1001, makes It a criminal offense to make a willfully 
false statement or representation to any department or agency of the United States as to any matter wtthln its 
jurisdiction.


(Instructions on reverse)


__ 


____10040a 


1.00.00. 
21$1,?5-


540.00 


Signature
(Authorized Certifying Officdf') 


JAl26 954 Date----------------Vou. No 
(See other side)







.•ii 


(For Government us. only) 


CERTIFICATION BY GOVERNMENT REPRESENTATIVE: 


I certify that to the best of my knowledge and belief the contractor submitting this voucher is operating a Defense Minerals 


Exploration Administration project under Contraét Nor' ??7!'in accordance with the terms of the:contract. 


Signature	 Title	 Dat,7	 --------


APPROVAL BY DMEA EXECUTIVE 


Signature ------


OFFICER OR ALTERNATE:


Title


EXECUTIVE OFF%CER
	


N 2 1 1954 
REQ.!PM	 Date ------------------------------


MONTHLY REPORT OF OPERATOR 
The Operator (Contractor) of an exploration project is 


required to make .a monthly report to the Government 
through the Regional Executive Officer. This report con-
sists of three parts as follows:	 / 


(a) Form MF-1O4—Opertors Monthly Report and 
Voucher.—This form details expenditures and consti-
tutes a voucher for reimbursing the Operator for the 
Government's share of costs; 


(b) Form MF-104A—Operator's Unit Cost and Prog-
ress Report.—This is a statistical report of expenditures 
which shows costs for the various types of operation; 
and


(c) Narrative.—A concise narrative description of 
progress made, results accomplished, and any unusual 
difficulties enáountered must be furnished as an attach-
ment to this Report and Voucher. Wherever possible, 
the narrative is to be illustrated with maps or sketches 
showing formations penetrated and location and assays 
of samples taken as well as advances in workings. In 
the case of diamond drilling or churn drilling, the loca-
tion and inclination of holes is to be shown on a map;. 
logs and assays also are to be submitted. 


The Monthly Report of Operator should be prepared in 
an original and four copies all of which must be sent to the 
Executive Officer of the Region not later than the 15th of 
the month following. 


Preparation of Form MF-104—Operator's Monthly Report 
and Voucher.—All the applicable spaces in Form MF-104 
should be filled in by the Operator, and the Operator or his 
agent should sign the certification in the lower left corner of 
the form. 


The items of costs are arranged in the order they appear 
in Article 6 (a) of Form MF-200 (Revised February 1952), 
however, this form is readily adaptable for use in reporting 
activities under other,contract forms. 


Under Item. (1) delete words "Short Form" if the contract 
is a sub-contract under Form MF-200; and delete word 
"Independent" if the contract reported is on Form MF-200 
(A). Also, report work paid for on a unit basis under con-
tract Form MF-200 as though it were performed under an 
independent contract. 


Under Item (2) include labor, supervision and technical 
services incurred for the exploratory operations. Do not 
include labor, supervisi9n and technical services used for 
work performed under items (5) and (6). 


Under Item (3) include the costs of material and supplies 
used in the project other than that used under items (5) 
and (6). 


Under Item (4) appear th.three types of operating equip-
ment expenditures, that is, rental, purchase and depreciation. 
The expenditures made for renting equipment belonging to a


third party will be reported under "Rental". The amount 
paid or duly obligated for payment for the purchase of equip-
ment will be reported under "Purchase". The amount of 
expenditures due the Operator to reimburse him for deprecia-
tion of equipment owned will be reported under "Deprecia-
tion". 


Item (5) comprises costs of labor, supervision, technical 
services, materials, etc., which are used in the initial rehabili-
tation and repair of existing buildings, installations, fixtures, 
and equipment. These costs, therefore, should not be reported 
under items (2) and (3). 


Item (6) includes the labor, supervision, technical services, 
materials, etc., used in the installation or construction of new 
buildings, fixed improvements, etc., necessary for the project. 
These costs, therefore, should not be reported under items 
(2) and (3).	 0 


Item (7) covers miscellaneous types of expenditure such as. 
payroll taxes, liability insurance, workmen's compensation 
insurance, repairs to equipment and sampling and analysis. 
Only that part of payroll taxes, liability insurance and 
workmen's compensation which are paid by the operator 
should be reported under item (7). The share paid by 
the employee as a payroll deduction is to be included 
under item (2) as labor costs. 


Item (8) includes any unforeseen costs not included in the 
other seven categories. 


The original of Form MF-104 when submitted for reim-
bursable expenses incUrred under contract Form MF-200 
must be supported by original documentation or by certified 
copies of purchase orders, payrolls or transcripts of payrolls, 
unless such documentation has been waived by the Regional 
Executive Officer.. This certification may be stated thus, 
"Certified True Copy (or Transcript)", followed by appro-
priate signature. If the Executive Officer of the Region 
determines that a contract under Form MF-200 should have 
an "on-site" audit, that is, a Government auditor- should 
make an audit of the Operator's books and records of account, 
the Operator need not support his monthly voucher with 
original or certified documents except in cases of equipment 
purchases whose individual costs exceed $50.00. In these 
cases the original or a certified copy of the purchase order or 
invoice should be attached to the Monthly Voucher. N. B.—
Only the original of Form MF-104 is required to be docu-
mented. The four copis of Form MF-104 are not to be 
thus supported. 


Form MF-104 submitted for reimbursement under fixed 
price contracts on Form MF-200- (A), however, are not re-
quired to be supported by documentation of any kind. The 
Operator will submit his claim under item (1) of Form 
MF-104 by deleting as stated above the word "Independent" 
and by showing the number of feet or other units immediately 
after the appropriate descriptive word, such as, drilling, bull-
dozing, crosscutting, drifting, etc., and giving the "Monthly 
Total" amount due. "Totals Previously Reported", and 
"Totals to Date" columns should also be filled in. 


GPO 83.38478







OPERATION CosTs Tms 
UNIT	 Mon


theTa TO UNIT CosTs UNITS THIS	 Coars TO DATE	 DATE	 TO DATE Mn!JTE


Drifting	 4o?in 
jer,1o.git Mo, 
----------


Drilling: Core--------NXL.... 


Shaft------------------------------------------


Churn------flX_..± Jt 9fl..9 


Winzes-----------------------------------------


Auger---------------------------------
.Accnmtan-t-------------------


................... 


--------


_______ - 
.............. 


4XLQ2


•	 -.--.. ,••	 - .	 . Units UnitCOsts 


w000 •_100 -O0
0QpO 


-------


----------------,__8 ----


----
i39A7. pt 61L0'-------------------


&!90.... 
000.... 


4t..QQ
-9A75--------------------------------------


I, 23000,00 5	 4G.s 
----------------------------------------


6 JA)0...00


Form MF-104A	 Budget Bureau No. 44.R 1151.1 
(Apr'J4)52)	 .	 .	 Approval expfres 6-30-53. 


UNITED STATES 
DEPARTMENT OF THE INTERIOR L. 


DEFENSE MINERALS EXPLORATION ADMINISTRATION 


OPERATOR'S UNIT COST AND PROGRESS REPORT 
U 


Month of	 1951....	 Docket No. DMEA 2843. 


Operator's Name - Foote M1ner Coxq 
Address


Contract No 
Mmerals 


ent l ei7i and Tn 


AUTHORIZED BY CONTRACT 


AUTHORIZED BY 


TOTAL DISTRIBUTED COSTS------ II 


Operating Equipment Purchased...... 
Initial Rehabilitation and Repairs.......... 
New Buildings, Improvements, etc 


TOTAL COSTS------------------------------


The undersigned company,. and the'official executing this certification on its 
behalf, hereby certify that the information contained in, this report is correct and 
complete to the ,.best of their knowledge and belief. - 


Date	 L4L3------------Operator loot
K1n Jktn. )ivision 


Per----------------Title---tLAOUUtant


REMARES 


—* NOTE.—Tltle 18, U. S. Code (Crimes). section 1001, makes it a criminal offense to make a wIflftUy 
false statement or representation to any department or agcncy of the United States as to any matter within 
Its jurisdiction.


(Instructions on reverse) 


(For Government use only) 







.	 S •'• 


INSTRUCTIONS. -. 


Preparation of Form MF-1O4A---Operator's Unit Cost kind Progress Report.—Applicable 
places on Form 104A should be filled in by the Operator. The purpose of this form is 
twofold as follows: (1) to furnish the supervising engineers and other administrators with 
statistical information necessary to better determine the progress of the project; and (2) to 
furnish more permanent information on mining costs for future use. The more important 
phases of operation on which permanent information is desired have been outlined in the 
form. There are blank lines, however, for those unusual phases which may need to be 


.reported for a particular project. It will be necessary for the Operator to distribute his 
costs among the applicable phases reported with the exception of three items the costs of 
which are not to be distributed by the Operator. These three items are: "Operating Equip-
ment Purchased", "Initial Rehabilitation and Repairs", and "New Buildings, Improve-
ments, etc." • The reason for not distributing these items on a monthly basis is doubtless 
clear to the Operator, since such ditribution might well overstate the cost .for any one 
month or period short of the entire contract period 	 . 


Form MF-104A has been designed to tie in with Form MF--104 for both monthly and 
cumulative costs. The "Total Costs" on Form MF-104A for each month should equal 
the monthly "Total Coits" as repoited on Form MF-104. This is also true of the "Total 
Costs To Date". 


In preparing Form MF-104A, it will be necessary frequently to distribute certain 
costs over a number of items. For, instance, supervisory and engineering costs.may have 
to be distributed over several phases, such as, drifting, crosscutting, raising, etc., provided 
that these items were reported active for the month. Such distributions sho'uld be made 
on the basis of time spent on the various phases, on man days of labor charged to such 
phases, or on some other equitable basis. "Operating Equipment", "Initial Rehabilita-
tion and Repairs", and "New Buildings Improvements, etc.", will be distributed to the 
several phases of the project by the Washington Office of DMEA at the close of the project 
if determined necessary. The last two columns headed "Authorized by Contract" will be 
filled in by the Operator if such information is found in the contract. This information is 
usually a part of Exhibit "A" of the contract. A space for remarks has been provided. for 
the use of the Operator to call attention to any unusual circumstances causing excessive or 
disproportionate unit costs.
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Monthly	 Totals Previously 	 Totals To Date	 Approved 
Total	 Reported	 Monthly Total


Approved Totals
Previously Reported


Approved Totals
To Date 
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ii ii ii ii ii ii
	 ) 


Form MF-104 (Rev.)	 UNITED STATES 
' %•	 D RTMENT OF THE INTERIOR 


DEFE	 INERALS EXPLORATION ADMINISTRATION 


OPERATORS MONTHLY REPORT AND VOUCHER	 2 1 13 
Month of	 , 195	 Docket No. DMEA	 Contract No. 
Operator s ame	 Minerals 


Address	 •	 Jv9ftti.. ti	 icti 44	 .ry'I	 Tin 
Contract Amount,i,	 ----xovernment rarucipauon: 	 Amount, 


FOR OPERATOR'S USE
	


FOR GOVERNMENT USE ONLY 


ITEMS OF COSTS


(1) Independenti Contracts: 
Short Form 


Drilling------------------------------
Bulldozing 
Crosscutting 
Drifting-----------------------------


(2) Labor and Supervision: 
Labor--------------------------------
Supervision 
Technical Services 


(3) Operating Mat'ls. and Supplies: 
Timber 
Explosives--------------------------
Pipe 
Track


too1s 
Cove-x'b 


(4) Operating Equipment: 
Rental(i)_____________ 
Purchase--------------------
Depreciation-----------------------


(5) Initial Rehabilitation and Repair&.. 
(6) New Bldgs., Improvements, ete. 
(7) Miscellaneous: 


Repairs to Equipment 
Sampling and Analysis 
Payroll Taxes 
Liability Insurance 


-ecount*nt-------------------


(8) Contingencies (specify):


TOTALS-------------------------------'?635--- 6 i52 	 -II--- --7:	 4L3---77LI 


I certify that the above bill is correct and just and that payment therefor has not 	 Pursuant to authority vested in me, I certify 
been received,	 that this account is correct and proper for pay-
Date	 ------ *Pa ee	 ment in the amount of: 


g Mtn. Division 
Per 12e' - Title ---	 CeO.-nt.n.t	 8/587z.. 


W hen a voucher is signed or receipted in the nane of a company or corporation, the name of the person writing 	 - 
the company or corporate name, as well as the cJsicity in which he signs, must appear. For example: "John 	 . Doe Company, per John Smith, Secretary," orYTreasurer," as the case may be. 	 Signature --	 -tt.ni. ---hL. - 


—* NOTE.—Titie 18, U. S. Code (Crimes), section 1001, makes it a criminal offense to make a willfully	 (Authorized Certifying Officer) 
fali4e statement or representation to any department or agency of the United States as to any matter within its	 / J / 
jurisdiction.	 Date	 Vou. No. / 


(Instructions on reverse) 	 (See other side)







(For Government use only) 


CERTIFICATION BY GOVERNMENT REPRESENTATIVE: 


I certify that to the best of my knowledge and belief the contractor submitting this voucher is operating a Defense Minerals 


Exploration Administration project under Contract No.t 5? in accordance with the terms of the contract. 


Signature ------------------------------------------------Title	 Date 


APPROVAL BYDMEA ExEcuTIvE OFFICER OR ALTERNATE:


EXECUTIVE OFFICER 	 DEC :i. 5 1953 
Signature If	 4'1–V	 Title	 Date 


MONTHLY REPORT OF OPERATOR 
The Operator (Contractor) of an exploration project is 


required to make a monthly report to the Government 
through the Regional Executive Officer. This report con-
sists of three parts as follows: 


(a) Form MF-104—Operator's MonIhly Report and 
Voucher.—This form details expenditures and consti-
tutes a voucher for reimbursing the Operator for the 
Government's share of costs; 


(b) Form MF-104A—Operator's Unit Cost and Prog-
ress Report.—This is a statistical report of expenditures 
which shows costs for the various types of operation; 
and


(c) Ndrrative.—A concise narrative description of 
progress made, results accomplished, and any unusual 
difficulties encountered must be furnished as an attach-
ment to this Report and Voucher. Wherever possible, 
the narrative is to be illustrated with maps or sketches 
showing formations penetrated and location and assays 
of samples taken as well as advances in workings. In 
the case of diamond drilling or churn drilling, the loca-
tion and inclination of holes is to be shown , on a map; 
lOgs and assays also are to be submitted. 


The Monthly Report of Operator should be prepared in 
an original and four copies all of which must be sent to the 
Executive Officer of the Region not later than the 15th of 
the month following. 


Preparation of Form MF-104—Operator's Monthly Report 
and Voucher.—All the applicable spaces in Form MF-104 
should be filled in by the Operator, and the Operator or his 
agent should sign the certification in the lower 'left corner of 
the form. 


The items of costs are arranged in the order they appear 
in Article 6 (a) of Form MF-200 (Revised February 1952), 
however, this form is readily adaptable for use in reporting 
activities under other contract forms. 


Under Item (1) delete words "Short Form" if the contract 
is a sub-contract under 'Form MF-200; and delete word 
"Independent" if the contract reported is on Form MF-200 
(A). Also, report work paid for on a unit basis under con-
tract Form MF-200 as though it were performed under an 
independent contract. 


Under Item (2) include labor, supervision and technical 
services incurred for the exploratory operations. Do not 
include labor, supervision and technical services used for 
work performed under items (5) and (6). 


Under Item (3) include the costs of material and supplies 
used in the project other than that used under items (5) 
and (6). 


Under Item (4) appear the three types of operating equip-
ment expenditures, that is, rental, purchase and depreciation. 
The expenditures made for renting equipment belonging to a


third party will be reported under "Rental". The amount 
paid or duly obligated for payment for the purchase of equip-
ment will be reported under "Purchase". The amount of 
expenditures due the Operator to reimburse him for deprecia-
tion of equipment owned will be reported under "Deprecia-
tion". 


Item (5) comprises costs of labor, supervision, technical 
services, materials, etc., which are used in the initial rehabili-
tation and repair of existing buildings, installations, fixtures 
and equipment. These costs, therefore, should not be reported 
under items (2) and (3). 


Item (6) includes the labor, supervision, technical services, 
materials, etc., used in the installation or construction of new 
buildings, fixed improvements, etc., necessary for the project. 
These costs, therefore, should not be reported under items 
(2) and (3). 


Item (7) covers miscellaneous types of expenditure such as 
payroll taxes, liability insurance, workmen's compensation 
insurance, repairs to equipment and sampling and analysis. 
Only that part of payroll taxes, liability insurance and 
workmen's compensation which are paid by the operator 
should be reported under item (7). The share paid by 
the employee as a payroll deduction is to , be included 
under item (2) as labor costs. 


Item (8) includes any unforeseen costs not included in the 
other seven categories. 


The original of Form MF-104 when submitted for reim-
bursable expenses incurred under contract Form MF-200 
must be supported by original documentation or by certified 
copie.s of purchase orders, payrolls or transcripts of payrolls, 
unless such documentation has been waived by the Regional 
Executive Officer., This certification may be stated thus, 
"Certified True Copy (or Transcript)", .followed by appro-
priate tignature. If the Executive Officer of the Region 
determines that a contract under Form MF-200 should have 
an "on-site" audit, that is, a Government auditor should 
make an audit of the Operator's books and records of account, 
the Operator need not support his monthly voucher with 
original or certified documents except in cases of eQuipment 
purchases whose individual costs exceed $50.00. In these 
cases the original or a certified copy of the purchase order or 
invoice should be attached to the Monthly Voucher. N. B.—
Only the original of Form MF-104 is required to be docu-
mented. The four copies of Form MF-104 are not to be 
thus supported. 


Form MF-104 submitted for reimbursement under fixed 
price contracts on Form MF-200 (A), however, are not re-
quired to be supported by documentation of any kind. The 
Operator will submit ' his claim under item '(1) of Form 
MF-104 by deleting as stated above the word "Independent" 
and by showing the number of feet or other units immediately 
after the appropriate descriptive word, such as, drilling, bull-
dozing, crosscutting, drifting, etc., and giving the "Monthly 
Total" amount due. "Totals Previously Reported", and 
"Totals to Date" columns should also be filled in. 
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IICOSTS Tms I UNITS Tms OPERATION	 UNIT	 MoNTE	 Mom 


rup.rvieL i I * 
4*4 


Shaft----------------------------------
Winzes--------------------------------
Drilling: Core 


--------


t-----------


Churn------------------------


______ ----4tflg 
(Up. 


Rpads and Trall&_.._-----------------------
--------------------------------• .---- -----


TOTAL DISTRIBUTED COST&...


CosTs TO DATZ UNITST TT5 


100,OC 


4e.Q,00 0&0i 


6OO	
----


32I5.X6


]•--i-------


35Ltf.------


]4Wk.-------


319.75.


4.---------


4.00 _______


9OQOO 
1o.o0. 


..w.00 


32.00


AUTE0BIZID BY CONTRACT 


Units	 Unit Costs 


1tQO.O0---
41i.-- ----


1.Q0 


4H. 60.tX 


.00


AUTHORIZED BY 


• Form i'-1Q4A	 Budget Bureau No. 4 2..R 1151.1 
'(April 1'952)	 Approval expires 6-3O53. 


UNITED STATES
DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS EXPLORATION ADMINISTRATION 


OPERATOR'S UNIT COST AND PROGRESS REPORT 


Month of	 i95	 Docket No. DMEA	 II	 Contract No. iL53 
Operator's Name - Foote	 CO1IP&W	 -	 Mmerals O1*bLW*U 


	


Address L8-------Av* e,lii-1Wt1hÔ---44 ?a 	 UI-


Operating Equipment Purchased. 
Initial Rehabilitation and Repairs......... 
New Buildings, Improvements, etc........ 


iIiIIzziiiiiiiiiiiii i79Z 
The undersigned company, and the'official executing this certification, on its 


behalf; hereby certify that the information contained in this report is correct and 
complete to the jest of their knowledge and belief. 


D 
32/1/53	 $ttei 


a 


-. NOTE.—Tltte 18, U. S. Code (Crimes), section 1001, makes Its criminal offense to make a wfllfUUy 
false statement or representation to any department or agcncy of the United States as to any matter within 
Its jurisdiction. 	 -	 . 


-	 (Instructions on reverse)


REMARKS: ----------------------------------------------------


(For Government use only) 
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INSTRUCTIONS 


Preparation of Form MF-1O4A---Ope;ator's Unit Cost and Progress Report.—Applicable 
places on Form 104A should b€ filled in by the Operator. The purpose of this form is 
twofold as follows: (1) to furnish the supervising engineers and other administrators with 
statistical information necessary to better determine the progress of the project; and (2) to 
furnish more peimanent information on mining costs for future use.' The more important 
phases of operation on which permanent information is desired have been outlined in the 
form. There are blank lines, however, for those unusual phases which may need to be 
reported for a particular project. It will be necessary for the Operator to distribute his 
costs among the applicable phases reported with the exception of three items the costs of 
which are not to ,be distributed by the Operator. These three items are: "Operating Equip-
ment Purchased", "Initial Rehabilitation and Repairs", and "New Buildings, Improve-
thents, etc." The reason for not distributing these items on a monthly basis is doubtless 
clear to the Ojerator, since such distribution might well overstate the cost for any one 
month or period short of the entire contract period. 


Form MF-104A has been designed to tie in with Form MF--104 for both monthly and 	 ' 
•	 cumulative costs. The "Total Costs" on Form MF-104A for each month should equal 


•	 the monthly "Total Costs" as reported on Form MF-104. This is also true of the "Total 
Costs To Date". 


In preparing Form MF-104A, it will be necessary frequently to distribute certain 
costs over a numben of items. For instance, supervisory and engineering costs may have 
to be distributed over several phases, such as, drifting, crosscutting, raising, etc., provided 
that these items were reported active for the month. Such distributions should be made 
on the basis of time spent on the various, phases, on man das of labor charged to such 
phases, or on some other equitable basis. "Operating Equipment", "Initial Rehabilita-
tion and Repairs", and "New Buildings Improvements, etc.", will be distributed to the 
several phases of the project by the Washington Office of DMEA at the close of the project 
if determined necessary. The last two columns headed "Authorized by Contract" will be 
filled in by the Operator if such information is found in thç contract. This information, is 
usually a part of Exhibit "A".of the contract. A space for' remarks , has been provided.for 
the use of the Operator to call attention to any unusual circumstances causing excessive or 
disproportionate unit costs. 	 ..	 • 
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Monthly 
Total


Totals Previously 
Reported 


787.80 1,755.78 
1OOGG 


.00----1,800.00 


ØØØ 
175.75" 


180.00 180.00 


9.00 


40.00 80.00 


(60.00) 60.00 


90O-


rect and just and that payment 


- / Kings Mounte


Totals To Date	 Approved	 Approved Totals 
Monthly Total Previously Reported 


2, 54. 58 
1(0.00 


WOO--00 


100.00 
2I,7$ 


360.00 


9O0 


O0...... 


.00 


therefor has not Pursuant to authority vest 
that this aeoount is correct ai 
ment in the amount of: 


in Div. 


_______ 


ITEMS OF COSTS 


(1) Independenti Contracts: 
Short Form 


Drilling------------------------------
Bulldozing--------------------------
Crosscutting------------------------
Drifting-----------------------------


(2) Labor and Supervision: 
Labor 
Supervision-------------------------
Technical Services 


(3) Operating Mat'ls. and Supplies: 
Timber------------------------------
Explosives--------------------------


Pipe----------------------------------
____________________ 


Core Boxis 
(4) OPeratn5ent: 


Purchase----------------------------
Depreciation-----------------------


(5) Initial Rehabilitation and Repaira. 
(6) New Bldgs., Improvements, etc 
(7) Miscellaneous: 


Repairs to Equipment 
Sampling and Analysis 
Payroll Taxes----------------------


--------------


(8)


TOTALS-----------------------------1 


I certify that the above bill is cor 


/53 *py 
,9J ./	 ,2


Form MF-104 (Rev.)	 UNITED STATES 
DRTMENT OF THE INTERIOR	 D 


DEFEM1NERALS EXPLORATION ADMINISTRATION	
°	 /37" 


OPERATOR'S MONTHLY REPORT AND VOUCHER 
S 


Month of	 Docket No. DMEA 284	 Contract No 
0 t ' Name Foote M.nex'ai. Company	 Mine als Co1wnbiumantuium pera	 erI and Tin 
Contract Amount ; $9PPzz..-...	 --v kI%	 Am--


FOR OPERATOR'S USE
	


FOR GOVERNMENT USE ONLY 


Approved Totals
To Date 


d in me, I certify 
id proper for pay-


the company or corporate name, as well as the ca_pacity In which he signs, must appear. For example: "John 
Doe_Company, per John Smith, Secretary," or "Treasurer," as the case may be. 	 Signature -----------e---
-----4'. NOTE.—Titie 18. U. S. Code (Crimes), section lOOl;makes it a criminal offense to make a willfully	 (Authorized Certifying Oiter) 


false statement or representation to any department or agency of the United States as to any matter within Its	 NOV 2 4 1953 
jurisdiction.	 Date---------Vou. No. .............. 


(Instructions on reverse)	 (See other side) 


* Note: amount of 60.0O charged to contingenbies for t e month of 
t,	 Septiber transferred to operating e4enta.Truck Rental. 







4	 14 
(For Governni'nf'uinIy) 


CERTIFICATION BY GOVERNMEN REPRESENTATIVE: 	
>	 j 


I certify that to the best of my knowledge and belief he contractor submitting this voucher is operating a Defense Minerals 


Exploratioil Administration project under Contract No2	 ccordance with the term of the contract. 


Signature	 1'/3c4#c..----------------------------------------------Title JiØ1	 !41IV Date--


APPROVAL BY DMEA ExECUTIvE OFFICER OR ALTERNATE: 	 XECUTI\ OFFICER 


Tit1e	 Date 


MONTHLY REPORT OF OPERATOR 
The Operator (Contractor) of an exploration project is 


required to make a monthly report to the Government 
through the Regional Executive Officer. This report con-
sists of three parts as follows: 


(a) Form MF-104—Operator's Monthly Report and 
Voucher.—This form details expenditures and consti-
tutes a voucher for reimbursing the Operator for the 
Government's share of costs; 


(b) Form MF-104A---Operator's Unit Cost and Prog-
ress Report.—This is a statistical report of expenditures 
which shows costs for the various types of operation; 
and


(c) Narrative.—A concise narrative description of 
progress made, results accomplished, and any unusual 
difficulties encountered must be furnished as an attach-
ment to this Report and Voucher. Wherever possible, 
the narrative is to be illustrated with maps or sktches 
showing formations penetrated and location and assays 
of samples taken as well as advances in workings. In 
the case of diamond drilling or churn drilling, the loca-
tion and inclination of holes is to be shown on a map; 
logs and assays also are to be submitted. 


The Monthly Report of Operator should be prepared in 
an original and four copies all of which must be sent to the 
Executive Officer of the Region not later than the 15th of 
the month following. 


Preparation of Form MF-104—Operator's Monthly Report 
and Voucher.—All the applicable spaces in Form MF-104 
should be filled in by the Operator, and the Operator or his 
agent should sign the certification in the lower left corner of 
the form. 


The items of costs are arranged in the order they appear 
in Article 6 (a) of Form MF-200 (Revised February 1952), 
however, this form is readily adaptable for use in reporting 
activities under other contract forms. 


Under Item (1) delete words "Short Form" if the contract 
is a sub-contract under Form MF-200; and delete word 
"Independent" if the contract reported is on Form MF-200 
(A). Also, report work paid for on a unit basis under con-
tract Form MF-200 as though it were performed under an 
independent contract. 


Under Item (2) include labor; supervision and technical' 
services incurred for the exploratory operations. Do not 
include labor, supervision and technical services used for 
work performed under items (5) and (6). 


Under Item (3) include the costs of material and supplies 
used in the project othnr than that used under item (5) 
and (6). 


Under Item (4) appear the three types of operating equip-
ment expenditures, that is, rental, purchase and depreciation. 
The expenditures made for renting equipment belonging to a


third party will be reported under "Rental". The amount 
paid or duly obligated for payment for the purchase of equip-
ment will be reported under "Purchase". The amount of 
expenditures due the Operator to reimburse him for deprecia-
tion of equipment owned will be repoited under "Deprecia-
tion". 


Item (5) comprises costs of labor, supervision, technical 
services, materials, etc., which are used in the initial rehabili-
tatior and iepair of exiting buildings, installations, fixtures, 
and equipment. These costs, therefore, should not be reported 
under items (2) and (3). 


Item (6) includes the labor, supervision, technical services, 
materials, etc., used in the installation or construction of new 
buildings, fixed improvements, etc., necessary for the project. 
These costs, therefore, should not be reported under items 
(2) and (3). 


Itemi (7) covers miscellaneous types of expenditure such as 
payroll taxes, liability insurance, workmen's compensation 
insurance, repairs to equipment and sampling and analysis. 
Only that part of payroll taxes, liability insurance and 
workmen's compensation which are paid by the operator 
should be reported under item (7). The share paid by 
the employee as a payroll deduction is to be included 
under item (2) as labor costs. 


Item (8) includes any unforeseen costs not included in the 
other seven categories. 


The original of Form MF-104 when submitted for reim-
bursable expenses incurred under contract Form MF-200 
must be supported by original documentation or by certified 
copies of purchase orders, payrolls or transcripts of payrolls, 
unless such documentation has been waived by the Regional 
Executive Officer., This certification may be stated thus, 
"Certified True Copy (or Transcript)", ..followed by appro-
priate signature. If the Executive Officer of the Region 
determiines that a contrct under Form MF-200 hpuld have 
an "on-site" audit, that is, a Government auditor should 
make an audit of the Operator's books and records of account, 
the Operator need not support his monthly voucher with 
original or certified documents except in cases of eQuipment 
purchases whose individual costs exceed $50.00. in thesO 
cases the original or a certified copy of the purchase order or 
invoice should be attached to the Monthly Voucher. N. B.—
Only the original of Form MF-104 is required to be docu-
mented. The four copies of Form MF-104 are not to be 
thus supported. 


Form MF-104 submitted for reimbursement under fixed 
price contracts on Form MF-200 (A), however, are not re-
quired to be supported by documentation of any kind. The 
Operator will submit ' his claim under item (1) of Form 
MF-104 by deleting as stated above the word "Independent" 
and by showing the number of feet or other units immediately 
after the appropriate descriptive word, such as, drilling, bull-
dozing, crosscutting, drifting, etc., and giving the "Monthly. 
Total" amount due. "Totals• Previously Reported", and 
"Totals to Date" columns should also be filled in. 


GPO p3.38476







Form MP .104A	 . 
(April 1952)


- Budget Bureau No. 42-R1151 
Approval expires 8-30-53. 


UNI7ED STATES 
DEPARTMENT OF THE INTERIOR ' ITq 


DEFENSE MINERALS EXPLORATION ADMINISTRATION 


OPERATOR'S UNIT COST AND PROGRESS REPORT L. 


Month of ------QCtpbOZ' 1953 Docket No. DMEA Contract N. 
Operator's NamQMtfleza1--------------------------Mi er is -- Tin Address	 18 W. Chelton Ave., Philadelpbia, Pa. iai.umsUery1an 


OPERATION UNIT CosTs Tm Us'rsTuis Cosm To DATE UNITS TO UNIT CosTs
AUTHORIZED BY CONTRACT 


____________________ 


Units Unit Costs 


100.00 1DaT 100.00 5Day 100.00 
uprvisioi 1 M


--
4 Mo.
-


900.00 
ki}


2,700.00 --------
360,00


3 
Mo. -----12k. 30.00 30.0O 


Shaft


- -- ---


13olI. 


Thdcziig----------


i fi. Iliai?I.iaCI 11111111111111 II2I	 .5IIIII IIIi! •11117.e0-- II?9! .IIIIIIIIII7i.89111 
Churn.


900.00 


------------------
900.00 ----


frunkRertt	 --


Auger..
3	 ---------40 4K--- 000 


.zatiiig 
ixMatan& i4,' 319.75 DO 


RoadsandTrail&._ 90(
-----


120.00-------


00.90... -----
• ------------------------------------------------------------------- -0 9'°°---------ToTAL	 COSTS AuTnonIzED BY flONI'RAC,I' 


__- -----


TOTAL DISTRIBUTED COSTS
Operating Equipment Purchased 
Initial Rehabilitation and Repairs 
New Buildings, Improvements, etc 


ToTAl, COSTS-------------------------------635233 ________________________________ 


The undersigned company, and theofficial executing this certification on its 
behalf, hereby certify that the information contained in this report is correct and REMARKS. 
complete to the jest of their knowledge and belief. 	 - 


Date	 /1/53 Operator
gs Mtn. Division 


Per	 Title---t Accoun-tant 


- NOTE.—Tltle 18, U. S. Code (Crimes), section 1001, makes It a crimInal offense to make a wiflfafly 
false statement or representation to any department or agency of the United States as to any matter within 
Its jurisdiction.


(Instructions on reverse) 


(For Government use only) 







I	
:. .: 	 .	 .	 . 


INSTRUCTIONS 


Preparation of Form MP-1O4A-----Operator's Unit Cost and Progress Report.—Applicable 
places on Form 104A should be filled in by the Operator. The purpose of this form is 
twofold as follows: (1) to furnish the supervising engineers and other administrators with 
statistical information necessary to better determine the progress of the project; and (2) to 
furnish more permanent information on mining costs for future use. The more important 
phases of operation on which permanent information is desired have been outlined in the 
form. There are blank lines, howevr, for those unusual phases which may need to be 
reported for ,a particular project. It will be necessary for the Operator to distribute his 
costs among the applicable phases reported with the exception of fhree itms the costs of 
which are not to be ditributed by the Operator. These three itemsare: "Oerating Equip-
ment Purchased", "Initial Rehabilitation and Repairs", and "New Buildings, Improve-
ments, etc." The reason for not distributing these items on a monthly basis is doubtless 
clear to the Operator, since such distribution might well overstate the costfor any one 
month or period short of the entire contract period. 


Form MF-104A has been designed to tie in with Form MF-104 for both monthly and 
cumulative costs. The "Total Costs" on Form MF-104A for each month should equal 
the monthly "Total Casts" as reported on Form MF-104. This is also true of the "Total 
Costs To Date". 


In preparing Form MF-104A, it vill be necessary frequeqtly to distribute certain 
costs over a number of items. For instance, supervisory and engineering costs may have 
to be distributed over several phases, such as, drifting, crosscutting, raising, etc., provided 
that these items were reported active fbr the month. Such disttibutions should he made 
on the basis of time spent on the various phases, on man days of labor charged to such 
phases, or on some other equitable basis. "Operating Equipment", "Initial Rehabilita-
tion and Repairs", and "New Buildings Improvements, etc.", will be distributed to the 
several phases of the project by the Washington Office of DMEA at the close of the project 
if determined necessary. The last two columns headed "Authorized by Contract" will be 
filled in by the Operator if such information is found in the contract. This information is 
usually a part of Exhibit "A" of the contract. A space for remarks has been provided, for 
the use of the Operator to call attention to any unusual circumstances causing excessive or 
disproportionate unit costs. 	 ,.
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r


p. 


QPkTOVS XON?HLI REPORT POR THE MONTH OF OCTOB1R, 29 
•	


•••1	 h'-1 


DX*A Contract XDWE23, Doeket 2042 


Mov to and conp1.ted oordrfl. beXe 443, which was absndce.4 


at 3.2 i*tee suttings of rott* peatiti ck.d the boi.. Psitd 


oov.r.4, .Oet.b.ir 1.24. 


ote and oo*plet.d .ore'.driil e	 whith 


at 50.2 where euttizg. of w.athersd p.j.rntit, adaitoa .sahist flies the 


upper waUs cbki the hole4 Period cevd, Octeber 1.27. 


50.2 at the à1se of woi October O, this hole is being coflin2s41 ant 


is the firwt bol. to vs utidseter w*tI' otrLtien itoà the 


beg*nriing of the pegr. 


Tetal fotage drilled in October was 249.5 fe*t, th* U Soctsge 


was 3O1.O t.t,and the er. zsr was ?,.O tst.







Fo4 MF-1t (Rev.)	 UNITED STATE 


	


0	 RTMENT OF THE IrrEIjci.	 4 4	 II (Q 


	


DEFE	 MiNERALS EXPLORATION AbAINitRARO. 	 CJDU 
OPERATOR'S MONTHLY REPORT ANOYJ 


"	 ID —E 523 Docket No. DMEA	 Contract 


Address	 ZyI1dTIU_______________ 


Contract Amount, $ °'	 Government Participation	 %	 Amount, $ 


FOR OPERATOR'S USE	 FOR GOVERNMENT USE ONLY 


Monthly 
Total . Totals Previously 


Reported
Totals To Date Approved 


Monthly Total
Approved Totals 


Previously Reported
Approved Totals 


To Date 


1278.4 477.36 1755.78 
I 100.00 100.00 


00.00 900.00 1800.00 


100.00 
20.46-----175.75 


"176O----


60.00


240------


120.00 180.00 


-	 40.00 /40.00 80.00 


6O!P0 -----.00 


Z5fl..31- ---174Q. - --451.53 ______________________


rect and just and that payment therefor has not 	 Pursuant to authority vested in me, I certify 
'oote L!ineral Company	 correct and proper for pay-





Ktn---Diiön 
Per('	 - Title	 intant 


When a voucher Is signed or receipted in the narn of a company or corporation, the name of the person writing 
the company or corporate name, as well as the capaclty In which he signs, must appear. For example: "John 
Doe Company, per John Smith, Secretary," or "Treasurer," as the case may be. 
-*' NOTE.—Titie 18, U. S. Code (Crimes), section 1001, makes it a criminal offense to make a willfully 
false statement or representation to any department or agency of the United States as to any matter withIn its 
jurisdiction.	 -	 -	 -' 


(Instructions on reverse) 


ITEMS OF COSTS 


(1) Independenti Contracts: 
Short Form 


Drilling.............................. 
Bulldozing--------------------------
Crosscutting------------------------
Drifting-----------------------------


(2) Labor and Supervision: 
Labor................................ 
Supervision-------------------------
Technical Services 


(3) Operating Mat'ls. and Supplies: 
-Timber------------------------------
Explosives -------------------------
Pipe----------------------------------
Track-----------------------------
Small Tools 
Core Boxes 


(4) Operating Ecijijpment 
Rental-------ruck


 Purchase----------------------------
Depreciation-----------------------


(5) Initial Rehabilitation and Repair&. 
(6) New Bldgs., Improvements, etc.. 
(7) Miscellaneous: 


Repairs to Equipment 
Sampling and Analysis.......... 
Payroll Taxes----------------------
----- -ount 


ant 


(8) Contingencies (specify): 
-------------------


TOTALS-------------------------------
I certify that the above bill is cor 


-------------	 ee


Signature --
(Authorized Certifying Oicer) 


DPL2-----	 Vou. No. ------
(See other side) 


3







Iv.	 I 
(For Government use only) 


CERTIFICATION BY GOVERNMENT REPRESENTATIVE: 


I certify that to the best of my knowledge and belief the contractor submitting this voucher is operating a Defense Minerals 


Exploration Administration project under Contract No/L:	 .L	 in accordance with the terms of the contract. 


Signature	 --------------------------------------- Title	 ------------ Date	 4 
APPROVAL B D EA EXECUTIVE OFFICER OR ALTERNATE: 


Signature


	


	 Title	 4EGONiIU Date OCT26 


MONTHLY REPORT OF OPERATOR 
The Operator (Contractor) of an exploration project is 


required to make a monthly report to the Government 
through the Regional Executive Officer. This report con-
sists of three parts as follows: 


(a) Form MF-104—Operator's MonIhly Report and 
Voucher.—This form details expenditures and consti-
tutes a voucher for reimbursing the Operator for the 
Government's share of costs; 


(b) Form MF-104A—Operator's Unit Cost and Prog-
ress Report.—Tjiis is a statistical report of expenditures 
which shows costs for the various types of operation; 
and 


• (c) Narrative.—A concise narrative description of 
progress made, results accomplished, and any unusual 
difficulties encountered must be furnished as an attach-
ment to this Report and Voucher. Wherever possible, 
the narrative is to be illustrated with maps or sketches 
showing formations penetrated and location and assays 
of samples taken as well as advances in workings. In 
the case of diamond drilling or churn drilling, the loca-
tion and inclination of holes is to be shown on a map; 
lOgs and assays also are to be submitted. 


The Monthly Report of Operator should be prepared in 
an original and four copies all of which must be sent to the 
Executive Officer of the Region not later than the 15th of 
the month following. 


Preparation of Form MF-104—Operator's Monthly Report 
and Voucher.—All the applicable spaces in Form MF-104 
should be filled in by the Operator, and the Operator or his 
agent should sign the certification in the lower left corner of 
the form. 


The items of costs are arranged in the order they appear 
in Article 6 (a) of Form MF-200 (Revised February 1952), 
however, this form is readily adaptable for use in reporting 
activities under other contract forms. 


Under Item (1) delete words "Short Form" if the contract 
is a sub-contract under Form MF-200; and delete word 
"Independent" if the contract reported is on Form MF-200 
(A). Also, report work paid for on a unit basis under con-
tract Form MF-200 as though it were performed under an 
independent contract. 


Under Item (2) include labor, supervision and technical 
services incurred for the exploratory operations. Do not 
include labor, supervision and technical services used for 
work performed under items (5) and (6). 


Under Item (3) include the costs of material and supplies 
used in the project other than that used under items (5) 
and (6). 


Under Item (4) appear the three types of operating equip-
ment expenditures, that is, rental, purchase and depreciation. 
The expenditures made for renting equipment belonging to a


third party will be reported under "Rental". The amount 
paid or duly obligated for payment for the purchase of equip-
ment will be reported under "Purchase". The amount of 
expenditures due the Operator to reimburse him for deprecia-
tion of equipment owned will be reported under "Deprecia-
tion". 


Item (5) comprises costs of labor, supervision, technical 
ser'vices, materials, etc.1 which are used in the initial rehabili-
tation and repair of existing buildings, installations, fixtures, 
and equipment. These costs, therefore, should not be reported 
under items (2) and (3). 


Item (6) includes the labor, supervision, technical services, 
materials, etc., used in the installation or construction of new 
buildings, fixed improvements, etc., necessary for the project. 
These costs, therefore, should not be reported under items 
(2) and (3). 


Iter (7) covers miscellaneous types of expenditure such as 
payroll taxes, liability insurance, workmen's compensation 
insurance, repairs to equipment and sampling and analysis. 
Only that part of payroll taxes, liability insurance and 
workmen's compensation which are paid by the operator 
should be reported under item (7). The share paid by 
the employee as a payroll deduction is to be included 
under item (2) as labor costs. 


Item (8) includes any unforeseen costs not included in the 
other seven categories. 


The original of Form MF-104 when submitted for reim-
bursable expenses incurred under contract Form MF-200 
must be supported by original documentation , or by certified 
copies of purchase orders, payrolls or transcripts of payrolls, 
unless such documentation has been waived by the Regional 
Executive Officer.. This certification may be stated thus, 
"Certified True Copy (or Transcript)", .followed by appro-
priat& ignature. If the Executive Officer of the Region 
determines that a contract under Form MF-200 should have 
an "on-site" audit, that is, a Government auditor should 
make an audit of the Operator's books and records of account, 
the Operator need not support his monthly voucher with 
original or certified documents except in cases of eQuipment 
purchases whose indhiidual costs exceed $50.00. In these 
cases the original or a certified copy of the purchase order or 
invoice should be attached to the Monthly Voucher. N. B.—
Only, the original of Form MF-104 is required to be docu-
mented. The four copies of Form MF-104 are not to be 
thus supported. 


Form MF-104 submitted for reimbursement under fixed 
price contracts on Form MF-200 (A), however, are not re-
quired to be supported by doculnentation of any kind. The 
Operator will submit • his claim under item '(1) of Form 
M'-104 by deleting as stated above the word "Independent" 
and by showing the number of feet or other units immediately 
after the appropriate descriptive word, such as, drilling, bull-
dozing, crosscutting, drifting, etc., and giving the "Monthly 
Total" amount due. "Totals Previously Reported", and 
"Totals to Date" columns should also be filled iii. 
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275.75-------------------------------------------35.QQ 


60.00	 3QJLQQ-----------------------I9O4Q 


4251.53 AUTHORIZED BY 
CONTRACT 


inFo Ml!-104.A	 * 
(4prll 1952)


UNITED STATES
DEFARTMENT OF THE INTERIOR 


DEFNSE MINERALS EXPLORATION ADMINISTRATION 


OPERATOR'S UNIT COST AND PROGRESS REPORT


Budget Bureallo. 42-RtI&'l 
ApprovaiexpIres 6-30-53. 


iiE 


OcIsRs	 iieras dminstraIau


ECEflO 


OCT2 1953 


	


Month of------ept--195.3	 Docket No. DMEA	 41 


	


Operator's Name	 ---------------------------------------------


	


Address	 ±cAA14€L..LJ' ---


	


OPERATION	 UNIT	 CosrsTms UsrrsTms	 Cosis To DATE


Contract No.	 .E.5?3 
Minerals .çumb-ium 


pBery---arid Tin 


AUTHORIZED BY CoNTaAcr 
UNIT CosTs ____________________________ 


TO DATE	 I 


	


Units I	 Unit Costs 


Shaft...................................................... 
U:k.-----6Q,.Qc----------180.00-----3Q,Q 


Auger 


Jng	 ------------ioo.00 --
LM0,------9QQLO---------1800-..QL	 --------9(X)°Q


Winzes...................................................... 
Drilling: Core--------------------- 9F4---12L8.4 ----------1?5.78----22.1Ft------


Churn................................................... 


-.	 1ç ---40.O(------------------- --------- -4Q•QQ Qiaig____________ P1IL&SUP.--------172..B 
àiiIX 


.(1ozftingexic	 60..0(
(Truck Rental) 


TOTAL DISTRIBUTED COSTS------------2511.3 


Operating Equipment Purchase& 
Initial Rehabilitation and Repairs.... 
New Buildings, Improvements, etc.. 


TOTAl COSTS	 II 25U,J	 4251.53


5par-


------P9!P0 
9Q_Q_.QQ---


100---------------7.80 


4Q,P0... 


The undersigned company, and theofficial executing this certification on its 
behalf, hereby certify that the information contained in this report is correct and 
complete to the jest of their knowledge and belief. 


Date	 L 3L -----------Operator !°!!' 


Per	 Title
icings Mtn. Div3eion 


- NOTE.—Tltie 18, U. S. Code (Crimes), aection 1001, makes It a criminal offense to make a wlUThliy 
false statement or representation to any department or agency of the United States as to any matter within 
Its Jurisdiction.


(Instructions on reverse)


REMARKS: 


(For Government use only) 







'4! 


INSTRUCTIONS 


Preparation of Form MF-104A----Operator's Unit Cost and Pro.gress Report.—Applicable 
places on Form 104A should be filled in by the Operator. The purpose of this form is 
twofold as follows: (1) to furnish the supervising engineers and other administrators with 
statistical information necessary to better determine the progress of the project; and (2) to 
furnish more permanent information on mining costs for future use. The more important 
phases of operation on which permanent information is desired have been outlined in the 
form. Therp are blank lines, howevr, for those unusual phases which may need to be 
reported for a particular project. It will be necessary for the Operator to distribute his 


•	 costs among the appliable phases retorted with the exception ot three item the costs of 
• which are not to be distributed by the Operator. These three items are: "Operating Equip-


ment Purchased", "Initial Rehabilitation and Repairs", and "New Buildings, Improve-
ments, etc." The reason for not distributing these items on a monthly basis is doubtless 
clear to the , Operator, singe such distribution might well overstate the cost for any one 
month or period short of the entire contract period. 


Form MF-104A has been designed to tie in with Form MF-104 for both monthly and 
cumulative costs. The "Total Costs" on Form MF-104A for each month should equal 


•	 the monthly-"Total Costs" as reported on Form MF-104. This 'is also true of the "Total 
Costs To Date". 


In preparing Form MF-104A, it will be necessary frequently to distribute certain 
•	 costs over a number of items. For instance, supervisory and engineering costs may have 


to be distributed over several phases, such as, drifting, crosscutting, raising, etc., provided 
• that these items were reported active-for the month. Such distributions should be made 


on the basis of time spent on the various phases, on man days of labor charged to such 
phases, or on some other equitable basis. "Operating Equipment", "Initial Rehabilita-
tion and Repairs", and "New Buildings Improvements, etc.", will be distributed to the 
several phases of the project by the Washington Office of DMEA at the close of the project 
if determined necessary. The last two columns headed "Authorized by Contract" will be 
filled in by the Operator if such information is found in the contract. This information is 
usually a part of Exhibit "A" of the contract. A space for remarks has been provided. for 
the use of the Operator to call attention to any unusual circumstances causing excessive or 
disproportionate unit costs. 	 . -
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.IP


RE1?EO 


OPATOR' $ MCNThLY EEPO1T FOR THE MNTH OF $BPT rR, l93


EMEA Contract IaiumES3, Docket 241 


Ocmp3ated core'driU hole 42l, which had been started 


in August. Mov.d to end cp1.t'ed oore'driU-holee iv3"l and 


4'4. Logs of this wo* ar. attached hereto.. Unusual diftt.., 


culti.s continued, due to open seams and souse of rotten 


pegsastits and country rocks taking part or afl. of the water. 


This revvit.d the tluóhing cute of cuttings for most of the 


foetage, and aus*d $410. 0 worth of tools to become atk in' 


hole 4m 32. As a result, the bole had to be abandoned at 


insufiient depth. 


1*ole 443 was cgmplstsd in the period Sept. l4, moring 


end mechanical preparations ocouptsd 8ept. S and 9. Hole 4.3.'l 


was drilled bets*sn sept. 10 and a. The drill was aond to 


site 44.4 on Sept. 24, and the hole was started the same day 


and was abandoned Sept. '30. 


The total tootae driUad was 233.0 teat, the U footage 


was 163.9 f..t, and the core recovered was 107.9 feet.







Approved Totals 
Previou.sly Reported


Approved Totals
To Date 


o-/ 


--b ----
L's)	 >


Form MF-104 (Rev.)	 UNITED STATES 
DRTMENT dF THE INTERIOR	 fl 


DEFE	 MINERALS EXPLORATION ADMINISTRATIONW 
1	


OPERATOR'S MONTHLY REPORT AND VOUCHER 


Month of ------------Aug., 195	 Docket No. DMEA	 Contract No.	 523 
Operator's Name ----- -QOte COmpary	 --Minerals Q91Um--iutn 


Address	 Chit	 flP	 4phP	 an—ulum—l3eryl and Tin 
Contract Amount, $.30,5OQJ)0	 Government Participation: 9Q...%	 Amount, s..?.7.45Q.QP 


FOR OPERATOR'S USE
	


FOR GOVERNMENT USE ONLY 


ITEMS OF COSTS


4Q_,_Qc 


(1) Independenti Contracts: 
Short Form 


Drilling------------------------------
Bulldozing 
Crosscutting 
Drifting-----------------------------


(2) Labor and Supervision: 
Labor--------------------------------
Supervision-------------------------
Technical Services 


(3) Operating Mat'ls. and Supplies: 
Timber------------------------------
Explosives 
Pipe----------------------------------
Track--------------------------------
..Sinall--Tools------------------
£reBoxes-------------------


(4) Operating Equipment: 
Rental 
Purchase----------------------------
Depreciation....................... 


(5) Initial Rehabilitation and Repaira. 
(6) New Bldgs., Improvements, etc.. 
(7) Miscellaneous: 


Repairs to Equipment........... 
Sampling and Analysis 
Payroll Taxes...................... 
Liability Insurance............... 


Accountant 


(8) Contingencies (specify): 


TOTALS-------------------------------


Totals To Date	 Approved 
Monthly Total 


477.36 
100.00 


900.0 


S 


.2.40................ 
20.46 


120.00 


174Q.22---- 3I 	 42:-


Pursuant to authority vested in me, I certify 
that this acoount is correct and proper for pay-
ment in the amount of: 


Signature
(Authorized Certifying ificer) 


DatPcT	 Vou. No. 
(See other side) 


Monthly	 Totals Previously 
Total	 Reported 


	


477.36	 - - 
100.00 


	


36.40
	


66.00..... 
2O.46. 


120. 00 


I1594..22
	


146öi. 
I certify that the above bill is correct and just and that payment therefor has not 


been received. 
Date-----/2----*Payee ---- -Foot e.MineralCo-


ings Mtn. Div. 
Per -4 '	 Title 


'When a voucher is signed or receipted i the name or a company or corporation, the name of the person writing 
the company or corporate name, as well as the cnpaclty In which he signs, must appear. For example: "John 
Doe Company, per John Smith, Secretary," or "Treasurer," as the case may be. 


- NOTE.—TltIe 18, U. S. Code (Crimes), section 1001, makes IS a criminal offense to make a willfully 
false statement or representation to any department or agency of the United States as to any matter within Its 
Jurisdiction.


(Instructions on reverse)







-.	
'•1' 


(For Government use only) 


CERTiFICATION BY GOVERNMENT REPRESENTATIVE: 


'I certify that to the best of my knowledge and belief the contractor submittipg this voucher is Opeating a Defense Minerals 


Exploration Administration project under Contract No.Z1	 ia$in accordance with the termsof the contract. 


Signature	 Title	 Date,L'.---	 3 
APPROVAL BY DMEA EXECUTIVE OFFICER OR ALTERNATE: 


Signature -


EXECUTIVE OFFICER	 OCT 1 195
Title P! A-----1 GJ.QALVL1.. Date -----------------------------


MONTHLY REPORT OF OPERATOR 


The Operator (Contractor) of an exploration project is 
required to make a monthly report to the Government 
through the Regional Executive Officer. This report con-
sists of three parts as follows: 


(a) Form MF-104—Operator's MonIhly Report and 
Voucher.—This form details expenditures and consti-
tutes a voucher for reimbursing the Operator for the 
Government's share of costs; 


(b) Form MF-104A—Operator's Unit Cost and Prog-
ress Report.—This is a statistical report of expenditures 
which shows costs for the various types of operation; 
and


(c) Narrative.—A concise narrative description of 
progress made, results accomplished, and any unusual 
difficulties encountered must be furnished as an attach-
ment to this Report and Voucher. Wherever possible, 
the narrative is to be illustrated with maps or sketches 


'S showing formations penetrated and location and assays 
of samples taken as well as advances in workings. In 
the case of diamond drilling or churn drilling, the loca-
tion and inclination of holes is to be shown on a map; 
lOgs and assays also are to be submitted. 


The Monthly Report of Operator should be prepared in 
an original and four .copië.s all of which must be sent to the 
Executive Officer of the Region not later than the 15th of 
the month following. 


Preparation of Form MF-104—Operator's Monthly Report 
and Voucher.—All the applicable spaces in Form MF-104 
should be filled in by the Operator, and the Operator or his 
agent should sign the certification in the lower left corner of 
the form. 


The items of costs are arranged in the order they appear 
in Article 6 (a) of Form MF-200 (Revised February 1952), 
however, this form is readily adaptable for use in reporting 
activities under other contract forms. 


Under Item (1) delete words "Short Form" if the contract 
is a sub-contract under Form MF-200; and delete word 
"Independent" if the contract reported is on Form MF-200 
(A). Also, report work paid for on a unit basis under con-
tract Form MF-200 as though it were performed under an 
independent contract. 


Under Item (2) include labor, supervision and tecirnical 
services incurred for the exploratory operations. Do not 
include labor, supervision and technical services used for 
work performed under items (5) and (6). 


Under Item (3) include the costs of material and supplies 
used in the project othnr than that used under items (5) 
and (6). 


Under Item (4) appear the three types of operating equip-
ment expenditures, that is, rental, purchase and depreciation. 
The expenditures made for renting equipment belonging to a


third party will be reported under "Rental". The amount 
paid or duly obligated for payment for the purchase of equip-
ment will be reported under "Purchase". The amount of 
expenditures due the Operator to reimburse him for deprecia-
tion of equipment owned will be reported under "Deprecia-
tion". 


Item (5) comprises costs of labor, supervision, technical 
services, materials, etc:, which are used in the initial rehabili-
tation and repair of existing buildings, installations, fixtures 
and equipment. These costs, therefore, should not be reported 
under items (2) and (3). 


Item (6) includes the labor, supervision, technical services, 
materials, etc.,used in the installation or construction of new 
buildings, fixed improvements, etc., necessary for the project. 
These costs, therefore, should not be reported under items 
(2) and (3). 


Item (7) covers miscellaneous types of expenditure such as 
payroll' taxes, liabilitS' insurance, workmen's compensation 
insurance, repairs to euipment and sampling and analysis'. 
Only that part of payroll taxes, liability insurance and 
workmen's compensation which are paid by the operator 
should be reported tinder item (7): The share paid by 
the employee as a payroll deduction is to be included 
under item (2) as labor costs. 


Item (8) includes any unforeseen costs not included in the 
other seven categories. 


The original of Form MF-104 when submitted for reim-
bursable expenses incurred under contract Form MF-200 
must be supported by original documentation or by certified 
copies of purchase orders, payrolls or transcripts of payrolls, 
unless such documentation has been waived by the Regional 
Executive Officer.. This certification may be stated thus, 
"Certified True Copy (or Transcript)", .followed by appro-
priate ignature. If the Executive Officer of the Region 
determines that a coptract under Form MF-200.should. have 
an 'ton-site" audit, that is, a Government auditor should 
make an audit of the Operator's books and records of account, 
the Operator need not support his monthly voucher with 
original or certified documents except in cases of eQuipment 
purchases whose individual costs exceed $50.00. In these 
cases the original or a certified copy of the purchase order or 
invoice should be attached to the Monthly Voucher. N. B.—
Only the original of Form MF-104 is required to be docu-
mented. The four copies of Form MF-104 are not to be 
thus supported. 


Form MF-104 submitted for reimbursement under fixed 
price contracts on Form MF-200 (A), however, are not re-
quired to be supported by documentation of any kind. The 
Operatpr will . submit his' claim under item (1) of Form 
MF-104 by deleting as stated above the word "Independent" 
and by showing the number of feet or other units immediately 
after the appropriate descriptive word, such as, drilling, bull-
dozing, crosscutting, drifting, etc., and giving the "Monthly 
Total" amount due. "Totals Previously Reported", and 
"Totals to Date" columns should also be filled in. 


GPO $5.38476







Drifting._----------------
Crosscutting....__ 


iEuildozin&------
-----urvin--------


WLTrucicRentaL 
Drilling: Core	 ------------------


Churn 
Auger


---------


--Mater4al-s-a I.----------
TP3bpp1ies-------------
Roads and Trail&.................... 
Aocoiiritt-------------------- 1JIo.


TOTAL DISTRIBUTED COSTS------- 11594.22..


Q&c 
92QcJc 
.12Q.fl( 4wk. 
J+7-74E --61.2-it 


ioz-g ---------


II---------I 


QQ,QO 
4Jc.-- --


----3.0.-GO- 
•-----7-,.SG-


--6--k,.---
alocL..ft--


35Q...O0 


40.00 4 Mo. 40 ..OQ 
TOTAL	 CO8TS/ 


AuTnoRIZED BY 
CONTRACT	 /


J2OQO 


56-


Form M1O4A	 .	 Budget Bureau No. 42-RUM 
.(4pril 12)	 Approval expires 6-30-53. 


UNITED STATES
DEPARTMENT . OF THE INTERIOR


DEFENSE MINERALS EXPLORATION ADMINISTRATION 


OPERATOR'S UNIT COST AND PROGRESS REPORT C T 


Month of A'&--------1953	 Docket No. DMEA 2 ]	 Contract No. IPEE----523 
Operator's Name QQ t--- Minerals	 wjum 


Address	 ----------------	 Tent 


OPERATION	 UNIT II 
COSTS THIS 


MoNTH
I Unm Tms II 
I Mors	 COSTS.TO DATE


AUTHORIZED BY CONTRACT 
UNITS TO 'tNIT COSTS _________________________ 


DATE	 TO DATE
Units	 Unit Costs 


Operating Equipment Purchased 
Initial Rehabilitation and Repairs...... 
New Buildings, Improvements, etc..... 


TOTAL COSTS	 -L5-94.2Z.	 .1740.Z----------------------------------------------
The undersigned company, and theThfficial executing this certification on its 


behalf, hereby certify that the information contained in this report is correct and 
complete to the jest of their knowledge and belief. 


D t 9/25/53	 o r t Foote Mineral Company 
an ccountant 


Per	 Title . 


-p. NOTE.—TltIe 18, U. S Code (Crimes), sectIon 1001, makes It a criminal offense to make a willftlly 
false statement or representation to any department or agency of the United States as to any matter within 
Its Jurisdiction.


(Instructions on reverse)


REMARKS: 


(For Government use only) 







I' 


INSTRUCTIONS 


- Preparation of Form MP-104A—Qperatar's Unit Cost and Progress Report.—Applieable 
places on Form 104A should be filled in by the Operator. The purpose of this form is 
twofold as follows: (J,) to furnish the supervising engineers and other administrators with 
statistical information necessary to better determine the progress of the project; and (2) to 
furnish more permanent information on mining costs for future use. The more important 
phases of operation on which permanent information is desired have been outlined in the 
form. There are blank lines, however, for those unusual phases which may need. to be 
reported for a particular project. It will be necessary for the Operator to distribute his 
costs among the applicable phases reported with the exception of three items the costs of 
which are no to be distributed by the Operator These three items are 'Operating Equip-
ment Purchamd", "Initial Rehabilitation and Repairs", and "New Buildings, Improve-


*	 . rrrents, etc.". The reason for not distributing these items on a monthly basis is :doubtless' 
clear to the Operatqr, since such distribution might well overstate the cost for any one 
month or period short of the entire contract period. 	 . 


Form MF-104A has been designed to tie in with Form MF-104 for both monthly and 
cumulative costs. The "Total Costs" on Form MF-104A for each month should equal 
the monthly "Total Costs" as reported on Form MF-104. This is also true of the "Total 
Costs To Date".	 .	 :' 


In preparing Form MF-104A, it. will be necessary frequently to distribute certain. 
costs over a number of items. Foi instance, supervisory and engineering costs may have 
to be distributed over several phases, such as, drifting, crosscutting, raising, etc., provided 	 :' that these items were feported actfve for the month. Such distributiOns sbould be made 
on the basis of time spent on the various phases, on man days of labor charged to such 
phases, or on some other equitable basis. "Operating Equiprient",. Initial Rehabilita-
tion, and Repairs", and "New Buildings Improvements, etc.", will be distributed to the 
several phases of the project by the Washington Office of DMEA at the close of the project 
if determined necessary. The last two columns headed "Authorized by Contract" will be 
filled in by the Operator if such information is found in the contract. This information is 
usually a part of Exhibit "A" of the contract. A space for remarks has been provided, for 
the use of the Operator to call attention to any unusual circumstances causing excessive or 
disproportionate unit costs. 	 ',	 .	 ... -
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OPERATOR'S )NThLT REPORT FOR Tfl MONTh OF AUGU5r, 1953 


Contract IOK.1523, Dock*t21 


____ initial work for core drill in tract 1. Aesembled 
and moped niw drill and accesory quipmsnt to the tract $ Trained 
ins perinced drill riw, and oonplated 165,2 feet of drillino of which 
61.z feet s with U core barrel recovering only 29,9 feet 	 core 
due to extreme weathering. 


,anned Core drilling in Tract 4, 
Au	 Miwed drill sad accessory equipniant to tract i, and et up 


on b*te 
Aug. IGl9, 


Hole 44"l drilled to 49.9 f•et as training period for in" 
experienced	 Lost driv ahoe in hol...abandon.d. 


Aug. 20, ?4v*d drill to hole location 4li4, 
Aug.


Hole 4-li drilled to 97.7 ) and abandoned this to blocking 
of weathered and fractured rock in cor* barrel, 


Aug. 27.. Moved drill to hole location 421, 
Aug. 2. Bottomed on eloping pspatit. surface at feet. Cemented 


hole to provid, flat seat for casing. 
Aug. 31. Resumed drilling. Incountered thoroughly weathered pegatite 


at .5 feet, Hole -21 uncompleted at end of aonth. 


Logs of holes 4l'ul 4ml..2, and 421 (through Aug. 31) are 
attached h•reto. 


Siomeas - of the work to date I due to new equipment and 
inexperienced help, but the poor core recovery is due solely to the 
strong affects of weatherixig near the iur'facs. Less than O, feet 
total of pegmatit, core cov .d4nsafficient for assay,







	


Monthly	 Totals Previously 


	


Total .	 Reported 


	


100.00	 -


Totals To Date	 Approved	 Approved Totals	 Approved Totals 
Monthly Total Previously Reported	 To Date 


100.00 


46.00......................... 


Form MF-104 (Rev.)	 UNITED STATES	 .	 Budget Bureau No. 42-R1036.3. 
(April .1552)	 F'4J'r) ,,	 4pprov.aLcxpires 


____RTMENT OF THE INTERIOR	 ,.,. 
DEFE L MINERALS EXPLORATION ADMINISTRATION 	 M'iv.s 


OPERATOR'S MONTHLY REPORT AND VOUCHER	 - 


Month of-----------------------, 195..	 Docket No. DMEA .... ?41 	 Contract No. 
Operator's Name	 Conpariy--------------------------------Minerals cp niJwn 


Address 1W	 A. I1P	 ..-: 
Contract Amount, s.JP,5.QQ...QP------. 	 Government Participation: 9Q%	 Amount, $7Lf5Q,Q0 


FOR OPERATOR'S USE
	


FOR GOVERNMENT USE ONLY 


ITEMS OF COSTS 


_________	 !4 ---- - IT----140Q	 -_ 
I certify that the above bill is correct and just and that payment therefor has not 	 Pursuant to authority vested in me, I certify 


been receiyed. I	 .	 that this account is correct and proper for pay-
Date 8/10J 53	 *p ee Foote Mineral Conpany	 ment in the amount of: 


1 ,/ y 5	 Plant Accountant 
Per	 Title	 IL111 


'W hen a voucher is signed or receipted in the na a of a company or corporation, the name of the person writing 
the company or corporate name, as woll as the pacity In which he signs, must appear. For example: "John 
Doe Company, per John Smith, Secretary," or" Treasurer," as the case may be. 


—4 NOTE.—Tltle 18, U. S. Code (Crimes), section 1001, makes It a criminal offense to make a willfully 
fai'e statement or representationto any department or agency of the United States as to any matter within Its 
jurisdiction.


(Instructions on reverse)	 / 
/ C / 


/7-/J 3 


(1) Independenti 
1Contracts: 


Drilling------------------------------
Bulldozing--------------------------
Crosscutting------------------------
Drifting-----------------------------


(2) Labor and Supervision: 
Labor--------------------------------
Supervision-------------------------
Technical Services 


(3) Operating Mat'ls. and Supplies: 
Timber------------------------------


Explosives--------------------------


Pipe----------------------------------
Track................................ 
$Ifla.UTQQ1S-----------------


(4) Operating Equipment: 
Rental-------------------------------
Purchase----------------------------
Depreciation-----------------------


(5) Initial Rehabilitation and Repair& 
(6) New Bldgs., Improvements, etc 
(7) Miscellaneous: 


Repairs to Equipment........... 
Sampling and Analysis.......... 
Payroll Taxes...................... 
Liability Insurance............... 


(8) Contingencies (specify): 


TOTALS-------------------------------


Signature ..L?-(_.ø----CL.L1fL.s_1 
(Authorized Certifying ificer) 


u1 2 0 
Date ------------------Vou. No. -----


(See other side)







(For Government use only) 


CERTIFICATION BY GOVERNMENT REPRBSENTATIt:.. 


I certify that to the best of my knowledge and belief he coitractor äubmitting tki voucher is operatirg a Defense Minerals 


Exploratiort Ad inistrati n oject nder Contract No. 	 in accordance with the term of the contract. 


Signature	 Titl	 Date	 9J-----1953 
APPROVAL	 DMEA EXECUTIVE OFFICER OR ALTERNATE: 


Signature
EXECUTIVE OFFICER	 AUG 1. 7 1953 


Title DMEA..REGQN..vU.. Date 


MONTHLY. REPORT OF OPER_ATOR 


third party will be reported under "Rental". The amount 
paid or duly obligated for payment for the purchase of equip-
ment will be reported under "Purchase". The amount of 
expenditures due the Operator to reimburse him for deprecia-
tion of equipment owned will be reported under "Deprecia-
tion". 


The Operator (Contractor) of an exploration project is 
required to make a monthly report to the Government 
through the Regional Executive Officer. This report con-
sists of three parts as follows: 


(a) Form MF-104—Operator's MonIhly Report and 
Voucher.—This form details expenditures and consti-
tutes a voucher for reimbursing the Operator for the 
Government's share of costs; 


(b) Form MF-104A—Operator's Unit Cost and Prog-
ress .Report.—This is a statistical report of expenditures 
which shows costs for the various types of operation; 
and


(c) Narrative.—A concise narrative description of 
progress made, results accomplished, and any unusual 
difficulties encountered must be furnished as an attach-
ment to this Report and Voucher. Wherever possible, 
the narrative is to be illustrated with maps or sketches 
showing formations penetrated and location and âssyS 
of samples taken as well as advances in workings. In 
the case of diamond drilling or churn drilling, the loca-
tion and inclination of holes is to be shown on a map;. 
logs and assays also are to be submitted. 


The Monthly Report of Operator should be prepared in 
an original and four .copies all of which must be sent to the 
Executive Officer of the Region not later than the 15th of 
the month following. 


Preparation of Form MF-104—Operator's Monthly Report 
and Voucher.—All the applicable spaces in Form MF-104 
should be filled in by the Operator, and the Operator or his 
agent should sign the certification in the lower left corner of 
the form. 


The items of costs are arranged in the order they appear 
in Article 6 (a) of Form MF-200 (Revised February 1952), 
however, this form is readily adaptable for use in reporting 
activities under other contract forms. 


Under Item (1) delete words "Short Form" if the contract 
is a sub-contract under Form MF-200; and delete word 
"Independent" if the contract reported is on Form MF-200 
(A). Also, report work paid for on a unit basis under con-
tract Form MF-200 as though it were performed under an 
independent contract. 


Under Item (2) include labor, supervision and technical-
services incurred for the exploratory operations. Do not 
include labor, supervision and technical services used for 
work performed under items (5) and (6). 


Under Item (3) include the costs of material and supplies. 
used in the project other than that used under items (5) 
and (6).	 . 


Under Item (4) appear the three types of operating equip-
ment expenditures, that is, rental, purchase and depreciation. 
The expenditures made for renting equipment belonging to a


Item (5) comprises costs of labor, supervision, technical 
ser'vices, materials, etc., which are used in the initial rehabili-
tation and repair of existing buildings, installations, fixtures 
and equipment. These costs, therefore, should not be reported 
under items (2) and (3). 


Item (6) includes the labor, supervision, technical services, 
materials, etc., used in the installation or construction of new 
buildings, fixed improvements, etc., necessary for the project. 
These costs, therefore, should not be reported under items 
(2) and (3). 


Item L7) covers miscellaneous types of expenditure such, as 
payroll taxes, liability *insurance, workmen's compensation 
insurance, repairs to equipment and sampling and analysis. 
Only that part of payroll taxes, liability insurance and 
workmen's compensation which are paid by the operator 
should be reported under item (7). The share paid by 
the employee as a payroll deduction is to , be included 
under item (2) as labor costs. 


Item (8) includes any unforeseen costs not included in the 
other seven categories. 


The original of Form MF-104 when submitted for reim-
bursable expenses incurred under contract Form MF-200 
must be supported by original documentation or by certified 
copies of purchase orders, payrolls or transcripts of payrolls, 
unless such documentation has been waived by the Regional 
Executive Officer., This certification may be stated thus, 
"Certified True Copy (or Transcript)", followed by appro-
priate ignature. If the Executive Officer of the Region 
determines that a contract under Form MF-200 should have 
an "on-site" audit, that is, a Government auditor should 
make an audit of the Operator's books and records of account, 
the Operator need not support his monthly voucher with 
original or certified documents except in cases of equipment 
purchases 'whose individual costs exceed $50.00. In these 
cases the original or a certified copy of the purchase order or 
invoice should be attached to the Monthly Voucher. N. B.—
Only the original of Form MF-104 is required to be docu-
mented. The four pes 'of Form MF-104 are not to be 
thus supported. 


Form MF-104 submitted for reimbursement under fixed 
price contracts on Form MF-200 (A), however, are no re-
quired to be- st4ported by dOcumentation of any land. .The 
Operator will' submit' his claIm under item (1) of Form 
MF-104 by deleting as stated above the word "Independeflt" 
and by showing.the number 9f.feet or other units immediately 
after the appropriate descriptive word, such as, drilling, bull-
dozing, crosscutting, drifting, etc., and giving the "Monthly 
Total" amount due. "Totals Previously Reported", and 
"Totals to Date" columns should also be filled in. 


GPO 83.38478







Form MF-4A
ç4p,ll 195w


.,	 Budget Bureau No. 42-R1151 
Approval expires 0-30-53. 


UNITED STATES 
DEPARTMENT OF THE INTERIOR 	 . 


DEFENSE MINERALS EXPLORATION ADMINISTRATION 	 , 


OPERATOR'S UNIT COST AND PROGRESS REPORT [L 
Month of	 .19,5	 Docket No. DMEA	 Contract No. 
Operator's Name Poo'ce MIneral Company	 Mineral 


Address i W. C}ielton Ave., Philadelphia, Pa. -	 rhtu3ith—er3rl and 7rin 


COSTS Pats 
NIT	


MONTH
I UNITS THIS II 
I Mornm Ii CosTs TO DATE	


tIIS TO 
DATE


AUTHORIZED BY CONTRACT 
UNIT COSTS _________________________ 


TO DATE
Units	 Unit Costs 


OPERATION


Drifting 
Crosscutting____._ 
Raising---------------------------
Shaft--------------------------------
Winzes-------------------------------
Drilling: Core.._.------------------


Churn 
Auger.................... 


Stripping.--------------------------
Trenching---------------------------
)cRIc3nai 1 ±oo1s 


Roads and Trails.. 
ull-dozing 


TOTAL DISTRIBUTED COST&..


46.00 


100.00 


146.00


çy------100 --day 


146.00


.pp,po 


5 days	 lOft.. 00 


AUTHORIZED BY 


Operating Equipment Purchased 
Initial Rehabilitation and Repairs 
New Buildings, Improvements, etc


IIcx 
The undersigned company, and theofficial executing this certification on its 


behalf, hereby certify that the information contained in this report is correct and 
complete to the jest of their knowledge and belief. 


Date	 LQL53------------- Operator  
/	 Plant Accountant 


Per ..A	 Title 


-' NOTE.—TltIe 18, 11. S. Code (Crimes), section 1001, makes Ita criminal offense to make a wfllftUy 
false statement or representation to any department or agency of the United States as to any matter within 
its jurisdiction.


(Instructions on reverse) 


(For Government use only)


REMARKS: 


/,ziL







-	 INSTRUCTIONS 


- Preparation of Form MF-104A—O peratr's: Unit Cost and Prqgress Report.—Applicahle 
places on Form 104A should be filled in by the. Operator. The purpose of this form is 
twofold as follows: (1) to furnish the supervising engineers and other administrators with 
statistical information necessary to better determine the progress of the project; and (2) to 
furnish more permanent information on mining costs for future use. The more important 
phases of operation on which permanent information is desired have been outlined in the 
form. There are blank lines, howevr, for those unusual phases which may need to be 
reported for a particular project. It will be necessary for the Operator to distribute his 
costs among the applicable phases reported with the .exception of three items the costs of 
which are not to be distributed by the Operator. These three items are: "Operating Equip-
ment Purchased", "Initial Rehabilitation and Repairs", and "New Buildings, Improve-
ments, etc." The reason for not distributing these items on a monthly basis is doubtless 
clear to the Operator, since such distribution might well overstate the cost for any one 
month or period short of the entire contract period. 


Form MF-104A has been designed to tie in with Form MF-104 for both monthly and 
cumulative costs. The "Total Costs" on Form MF-104A for each month should equal 
the, monthly "Total Costs" as reported on Form MF-104. This is also true of the "Total 
Costs To Date". 


In preparing Form MF-1044) j 'wiil be necessary frequ, nty to distribute certi0. 
costs over a number of items. For instance, supervisory and engineering costs may hve 	 - - 


r	 to be distribute&over several. phases, suchras, drifting, crosscuttng,-\raising, etc., provided 
- that these i1ms-'were reported activéforthe month.' 'Such distiibdtioTns should be made 


on the basis of time spent on the vriQusrphases, on man days of lbor charged to such 
phases, or on some other equitabie' basis- "Operating Equip'rient", -'Initial Rehabilita-
tion and Repairs", and "New Buildings Improvements, etc.", will be distributed to the 
several phases of the project by the Washington Office of DMEA at the close of the project 
if determined necessary. The last two columns headed "Authorized by Contract" will be 
filled in by the Operator if such information is found in the contract. This information is 
usually a part of Exhibit "A" of the contract. , A space for remarks has been provided, for 
the use of the Operator to call attention to any unusual circumstances causing excessive or 
disproportionate unit costs. 	 '' f	 00


3.
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11do%•d scaes oM sppro*imat.ly 24OO f.t In 
sing th. trn4 of th p,iitit,s in Tr.ct I(. 3. 


Wór prrmM on July , &id IO4 1ang two othrti. 
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•	 To: Foote Mineral Cctviparr 
18 W. Chelten A,enue 
Philadelpha,• Pennsylcrania 


Pursuant to the provisions of Eipiorat±on Project Contract 
No. IthEINE 2 dated May 18, 1953, (Docket No.	 &2t1), hereinafter called	 contract" between you and the United States of America, 
hereinafter called the "Government"; to establish and fix the Govern.. 
ment's percentage royalty on production and its lien thereon and on 
the land described in the contract, the Government considers and 
therefore certifies that discovery or de lopnient from ihich pro 
duetion may be made has resulted from the explo'ation work, 


	


•	 The nature of said discovery or devloprnent is described 
broadly or indieated as foUaws, 


	


•	 Trenching and. dinond drilling on the lend described in 
Article 2 of the contract proved the existence of five pegnatit, 
bodie$ containing significant reseryss of oolumbiuim.tantalujn, beryl, 
tin, and spodunene. The work Also ±ndiàated potential ore reserves 
In five other psgmatiae bodies. 


Dated:	 NOV 1 9 .1954


TH UNITED STATES OF AMERICA 
Whing/gla 


CvperatingCJnnittee 
Mr.J. D. Hedges, Rn. 146011	 1xploration Administration 
Mr. T. H. Kiilsgaard, Thu. 522/ 
Contract Adm. and Audit Div.1 
Field Team, Region VII (2) 
Finance Office 
Ears & Misc. Metals Division	 Hr. F.. E. Johnson 
Docket	 Mr. Ching 
Hr. Irving (3umbel Acting Dir., .1..	 'p A
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G'nment Copy 


PLOPATION PROJECT CONTRACT 


Docket No. DNEA-28J. 


FOOTE 1.1INERALS CONPAI\1Y 


mendnEnt No. 6 


Contract IdmE3, DNEA-28Ll, dated 18th day of	 19S3, 
asanended, between the United States of America, acting through the 
Department of the Interior, Defense Minerals Exploration Administration, 
hereinafter called the . "Government," and Foote Mineral Corrpany, 18 W. 
Chelton Avenue, Philadelphia, Penria, hereinafter called the "Operator", 
is further amended: 


Article 3 is amended to provide"that the Operator bring the 
project to corrletion within a period of thirteen (13) months f ron the 
date of this contract," Instead of eleven (U) months as written in 
amendment No, , dated March 3, 195L 


This. amendment shall not be construed to increase the 
estimated total cost of the oject, the aggregate total 
amount which the Government may be required to contribute, 
nor the amount of any item d esignated a 5 "allowable maximum." 


April 13, l95I,


THE UNITED. STATES OF AMERICA 
FOOTE NINERAL COIVIPANY


Acting, Executive Officer 
DNEA Field Team, Region VII 


/


z
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Government Copy 


:E:c' 


CPLORATION PROJECT CONTRACT 	 9 


Docket No. DMEA281 


FOOTE MINERALS COMPANY 


AMENDMENT No, 


Contract Idm..E 523, DMEA."28L.l , dated the 18th day of	 193
between the United Stif America, acting through the Departnnt 
of the Inte*or, Defense Minerals Exploration Administration, 1wEin-' 
after call the "Government," and Foote Minerals Conany, 18 W. Chelten 
Avenue, Philadelphia, Pennsylvania, hereinagter called the "Operator" 
is amended as follows:; 


Article 3, is amended to provide that The Operator bri4g the 
project to coi1etion within a period of eleven (11) months. froi the 
date of this contract." Instead of ten (10) months as va'itten in 
Amendment No. 3, dated October 30, 19S3. 


This amendment shall not be construed to increase the 
estimated total cost of the project, the aggregate total amount 
which the Government may be required to contribute, nor the amoinnt 
of any item designated as "allowable maximum." 


Executed in sextuplicate this 3rd. day of March l914. 


FOOTE MINERAL COMPANY	 THE UNITED STATES OF AMERICA 


.
EXECUTIVE OFFICER 
DMEA REGION VII
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• 7Orsry	 l94 


Dr. Ba 7. 8uie 
Geóaiat, D.L L.A. 
Pitid ?, &egi VII 
L. 7. D. f5 
C.)*bt*, Sv	 ia 
Dear 7r 


hrou. tour tLt$ to t*spe.t *r	 en 
ttat No, 1DM - E *3, oe*t.t No. a*l, ou are asare 
that s are nnni*g *x7	 to oar pesnt esd 
line in	 t* se'. driUin and tr,n*hi*. 


The purpose ot this letier is to 1S4U.st * nthg 
.ztsiLo* ef the eont'sIt M a aat.ty Søatnr. in teas 
bd uther and brea)4oms a e*ld delAy cplstien 
et the rk Xt this .xt.1ion is $r*At.d, it is a 
M.rstan6ini that the .zpir*tion d4t. uU then be 


April 14. Xt is else sy uMsr*taMtnt that our final 
it on this	 to JtJ.A. vUt not be 


___ the d.s4lizt. te, this b&tng due tt'gily to 
the nes...ity .t ss*tza *upl.. that asy be tAken tp 


to that d*t...


Yours very truZy, 


FOOfl MINUAZ GO; 


Thoaas L, KeØlar, 
Chief Geologist 


tL/br 


CC: F. B. Shay 
L, G, Bliss 


N
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Government' s copy 


EXPLORATION PROJECT CONTRACT 
• FOOTE MINERAL COMPANY 


DOCKET NO. DMEA 28141 


AMENDMENT NO. 4 


It is agreed this 'jt day of March	 , 1954, 
between the United States of America,. acting throü1i the 
Department of the Interior,. Defense Minerals Exploration 
Administration, and Foote Mineral Company, that Exploration 
Project C.ontract Idm3 Docket No. DMEA-284l, datea May 
18, 1953, as amended, be further amended, effective May 18, 
1953, as follows: 


In Amendment No. 3: 


1. At the end of paragraph numbered 3(A), 
add the following sentence: 


"Noncoririg, roller-bit drilling m9T be. 
•	 used to start diamond drill holes.' 


2.. Under the heading "Agreed Estimated 
Unit Costs," under paragraph 3(B), add at the 
end of the parenthesis following the first 
item, the following sentence: 


"Where noncori'ng, roller-bit drilling is 
used, the unit cost shall be $2.35/ft." 


This amendment shall not be construed to increase 
the estimated total cost of the project,, the aggregate total 
amount which the Government may be required to contribute, 
nor the amount of any item designated as "allowable maximum." 


Executed in sextup].icate the day and year first 
above written..	 .	 '	 . 	 .	 , •.	 . 


•TI UNITED STATES OF MJIEIICA 


FOOTE MINERAL COMPANY 	 ,	 .	 I;.	 _____ 
nis rator, e ense	 ' s 


Exploration Administration
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Government 's Copy
; 


EXPLORATION PROJECT CONTRACT 
FOOTE MINERAL COMPANY 
DOCKETNO. DMEA-28k1 


AMENDMENT NO. 3 


It is agreed this 30th day of October, 1953, 
between the United States of America, acting through the 
Department of the Interior, Defense Minerals Exploration 
Administration, and the Foote Mineral Company, each acting 
in consideration of the agreement of the other to the terms 
hereinafter set forth, that Exploration Project Contract 
Idm-E. Docket No. DMEA-28k1, dated May 18, l953, as 
amended, between the parties hereto, be further modified 
and amended as of the date of the said contract, as follows: 


1. Under Article 3, the words 'six (6) months" 
are deleted and the words "ten (10) months" are substituted 
therefor.


2. In lieu of Article 9 of the contract form, the 
provisions of Annex I, attached hereto and made a part hereof, 
are substituted. However, the provisions of Article 13 re-
main a part of the contract. 


3. In Exhibit "A"--


(A) Under the heading "Description of 
the Work," the third paragraph, as amended by 
Amendment No. 1 dated June 19, 1953, is deleted, 
and the following substituted therefor: 


"The dikes in Tracts 3 and k will 
be explored by seven or more diamond 
drill holes having a total length not 
in excess of 2100 feet, yielding cores 
having 2-1/8 inch diameter where practi-
cal and 1-5/8 inch diameter where a more 
efficient operation and better recovery 
of sludge samples are indicated." 


(B? Under the heading "Estimated Costs of 
the Project, 'everything is deleted and the following 
is substituted therefor:







. 


greed Estimated Unit Costs 


Diamond Drilling 2,100 feet 
@ $7.80/ft. 
(This unit cost is based on a 
2-1/8" core. Where 1-5/8" core 
is substituted, the unit cost 
shall be $7.00/ft.) 


Channeling 2,lkO feet @ 
$0.90/ft.


$16,380 .cto 


1,926.00 $18,306.00 


The Government will contribute to the costs of the 
diamond drilling and channeling on the basis of these agreed 
unit costs per foot, as they accrue for units of work actually 
performed in lieu of actual costs. The agreed unit costs in-
clude all costs of the work,'except those items listed below, 
to the cost of which the Government will contribute on the 
basis of the actual costs as specified in Article 6(a) of the 
contract form. This work maybe performed by independent con-
tractor without reference 'to the provisions relating to inde-
pendent contracts and contractors in Articles k(a) and (b), 
and 6(a)(l) of the contract form. 


Estimated Actual Costs
(*Indicates allowable maximum) 


(1) Independent Contracts 


1 D8 - Bulldozer - 5 days @ 
$lOO/day*	 $ 500.00* 
(This includes al]. costs of opera-
tions, supplies, maintenance, and 
transportation to and from site.) 


(2) Labor, Supervision, Consultants 


1 Geologist-Engineer	 $2,000 .00* 
11. mos • * @ $500/mo * 


1 Geologist-Engineer helper 
6 mos. @ $00/mo.	 2,kOO.00	 4,Li0o.00 


(3) Operating materials and supplies 


Core boxes	 250.00 


Small tools	 100.00	 '	 350.00







• 


•
(4) Operating equipment 


To be furnished by Operator: 


1 pickup truck for 10 hrs. per week 
18 weeks @ $30.O0/wk.	 $ 540.00 
(This includes all costs of operation, sup-
plies, and maintenance) 


(5) Rehabilitation and repairs 


None 


(6) New buildings, improvements, installations 


None 


(7) Miscellaneous 


1 Accountant @ $40/mo. for 
4 mos.	 $160.00	 160.00 


200 assays for Columbiuin and 
tantalum @ $15.00*/assay	 3,000 .00* 


200 assays f or beryllium @ 
$5.O0*/assay	 1,000.00* 


200 assays for tin @ $7.50*/ 
assay	 1,500.00*	 5,500.00* 


(8) Contingencies	 •744.00 


Estimated Total Cost of the Project	 $30,500 .00* 


Government Participation @ 90% 	 $27,k50.00* 


This amendment shall not be construed to, increase 
the estimated total cost of the project, the aggregate total 
amount which the Government may be required to contribute, 
nor the amount of any item designated as "allowable maximum." 


Executed in sextuplicate the day and year first 
above written.


THE UNITED STATES OF AMERICA 
FOOTE MINERAL COMPANY 


By
Louis G. Bliss, Vice-President- Minerals Exploration 
Sales	 Administration







•	 PLORATION PROJECT CONTRAC 
FOOTE MINERAL COMPANY 


DOCKET NO. DMEA-28k1	 RECE1V1) 
ANNEX I	 1WV23 1953 


Thefo'llowing provisions are in lieu of Article 9 : 


Repayment by Operator.--a. Certification,--If at any time the 
Government considers that a discovery or development from which production 
may be made has resulted from the exploration work 0 the Government, at any 
time not later than six months after the Operator has rendered the final 
report and final account 0 may so certify in writing to the Oprator. such 
certification h11 aescribe broadly or indicate the nature o1 the discovery 
or development. 


b. Percentage royalty .--The Operator 0 or his successor in interest, 
shall pay to the Government a royalty on all minerals mined or produced from 
the land described in Article 2,--(l) regardless of any certification of 
discovery or development, from the date of the contract until the lapse of 
the time within which the Government may make such certification of discovery 
or development, or until the total net amount contributed by t1e Government, 
without interest, is fully repaid, whichever occurs first, unless the 
Government waives its right to a royalty; or (2) if the Government makes a 
certification of discovery or development, for a period of ten years (or other 
period fixed by this contract) from the date of the contract, or until the 
total net amount contributed by the Government, without interest, is fully 
repaid, whichever occurs first0 Said royalty shall be a percentage of the 
net smelter returns, the net concentrator returns, or other net amounts 
realized from the sale or other disposition of any such production (including 
any bonuses), in whatever form disposed of, including ore, concentrates, or 
metal, as follows 


(a) One and. one-half (]) per cent of any such net amounts not in 


excess of eight dollars ($8.00) per ton. 


(b) One and one-half (1*) per cent of any such net amounts,1 plus 
one-half () per cent of such net amounts for each additional full fiftr 
cents ($0 .50 ) by which such net amounts exceed eight dollars ($8 : , 00) per ton, 
but not in excess of five (5) per cent of such net amounts0 


(For instance: the percentage royalty on a net amount, of five 
dollars ($5.00) per ton, would be one and one-half (li) per cent; on a net 
amount of ten dollars ($10.00) per ton, three and one-half (3k) per cent0) 


c. Definitions.--As here used., "net smelter returns", !net concentrator 
returns", and "other net amounts realized from the sale or other!disposition", 
mean gross revenue from sales; or if not sold, the market value 4f the 
material after it is mined in the form in which and the place where it i 
held. In the case of integrated operations in which the material is not 
disposed of as such, these terms mean what is or would be gross income from 
mining operations for percentage depletion purposes in income tax 
determination, 


d. Lien for Payment,--To secure the payment of its percntage 
royalty, the Government shall have and is hereby granted a lien upon the 
land described in Article 2 and upon any production of minerals therefrom, 
until the royalty claim is extinguished by lapse of time or is fully paid0 


e. Notice to Purchasers,--The Operator shall notify any purchaser 
of the production of the Governments royalty iñteest, and shall authorize 
and direct the purchaser to pay the royalty directly to the Government and 
to furnish the Government with copies of the settlement sheets; bat failure 
or refusal by the purchaser to comply shall not relieve the Operator of 
liability to pay any royalty falling due. 


f. No 0bliation to Produce.--This article is not to be construed 
as imposing any obligation on the Operator or the Operator's successor in 
interest to engage in any mining or production operations.


1+91+50
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EXPLORATION PROJECT CONThACT 
FOOTE MINERAL COMPANY 	 JUL2	 3 


Docket No. DA.28L.1. 


ANENDMNT No, 2 


Contract Idma.! E5, DNEi%.-28l1, dated the 18th day of j	 1953, 
between the United States of .1merica, acting through the Department of the 
Interior, Defense Minerals cploration Administration, hereinafter called 
the ttGovernment,t and Foote Mineral Company, 18 W, Chelten Avenue, 
Philadelphia, Pennsylvania, hereinafter call the tt Operator l is amended as 
follows: 


Article 3, is amended to provide that the Operator, within 90 days 


from the date of th.s contract shall c ommence work on a project...... 


instead of 60 days; as provided in the original contract, 


This amendment is necessary due to unforeseen delays in 
getting equipment for the project. 


This amendment shall not be construed to increase the estimated total 
cost of the project, the aggregate total anount which the Government may be 
obligated to pay, or the percentage of the comts which the Government may 
be obligated to pay, under the provisions of Article 8 of the contract forms 


July 13, 1953,


T} UNIT STATES OF AMERICA 


FOOTE MINERAL COMPANY


ecutiv 
_________________________	 Region VII 
LóuIiG. Bliss, Vice President-Sales 


zm
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ELORATION PROJECT CONTRACT 
FOOTE 1'ffNERAL COMPANI 


DOCKET No. DNEA-281l 


It is agreed this 19th day of June 19S3, between the United Sthtes 


of America, acting through the Deparbnent of the Interior, Defense Ninerala 


Exploration Ainistration, and Foote Mineral Compar, a corporab ion duiy 


organized and existing under and by virture of the laws. of the State of 


Pennsylvania, each acting in consideration of the other to the terme herein 


after set forth, that Exploration Project Contract Ichn, Docket No, DNE25I1, 


dated Nay 18, 19S3, be modified and amended as of the date of the contract, 


Nay 18 19S3 as foUow: 


In bth1bit tlfl: 


(A) Under "Description of the Worktl delete the third paragraph and 


substitute the foflowing: 


The dikes in Tract 3 and till be e1ored by seven or more 
diaiond drill holes having a total length not in excess. of 2,100 feet, 
yielding cores havinjat least 2 1/8 inch diameter. 


This an endinent shall not be construed to increase the estimated. total cost of 
the project, the aggregate tote]. amount which the Government ay be obligated 
to pay, or the percentage of the costs hich the Government rasy be obligated 
to pay, under the provisions of Article 8 of the contract form. 


THE UNITED STATZ OF J1MEtECL 


By Qt-A	 - 
Executive Officer, 1E& Field Team 
Region VII 


FOOTE hffNERâL COMPANI 


June 19, l953
L. 0. Bliss, Vice President
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Docket No 0 ______________ 


Commodity_____________ 


DARTMSNT OP THE INTERIOR 


DXFENSE MINERAiS EXPLORATION ATh4INISATION 


STREGIC 4ND CRITICA.L MINERALS PLORATION PROGRAM 


TO: Chief , Finance Section 0 Budget and. Finance Branch 9 Bureau of Mines 


Please enter on the records of the Defense Minerals Exploration 
Administration under the Strategic and Critical Minerals Exploration 
Program, the following contract, or amendment to contract0 


Contract No 0 Idm..E.. 


Date of Contract	 ,.	 9j: 
Name md Addre;s of Operator: 


- . 1 
Amount of Government 


participation _____ $ 


Percent of Government 
participation 


Region:	 States	 . 


•	 Q$ øtit 
V 	 *tx4


:	 (Name). 


c • •.	 ttt 
At 1*V4tcfl 


Ite Delivered to Bureau of Mines, Washington0	
(Title)


5I458







	


Docket. No.	 - 
4d 


Co.madity....._________________ 


DLRTMENOFT.:I1qTIOR 


DEFENSE.. MI1ERAL&..ELOB.ATLOIt..ADMI1'1ISTRATION 


BATELC.	 PROGRAM 


Chief 9 . Pinanc&..Sea.tion. Budget..and. .. Pinanc..e.. ..Branh,.... Bu .eau..oi Mines 


.P1eagen.t.er..otheo.o.r.ds. 
Ad.1nis.tr&tion^...indar,	 .,Minerals... Exploration 
rQgan,the...loi1owing cøn.trac.t.... or. .a.Tte	 n.L.to... . contract... 


• .	 t.a....0.1....C,àntzt 	 • 	


••	 .i• 


Naman.&Addre.sa..,,oi.. Op.er.ator: 


28 V, G1eLten vomi,
Uad:bia,, . 


Ainouat....of. ..Goernment 
par..ticipat.io	 $ 


Per,c,ent....of.. Government 
par±i.cipatLo .... 


Regioi:.	 • •... .. S.tate.:	 . 
VU


/


'(Name) 
. 


Cd*, Conmct Mtntetiatton a1 
A&dtt 1døn. 


	


(Tite) • 	 • 


j 13908







0 
MF-200 


(Re$iVXl952)
iTth 


•	 ITATES 


DEPARTMENT OF


DOCKET No. DA 


COMMODITY C.olumbium-tant.aliun.-





beryl and tin 
.QF AMERICA 


THE INTERIOR Government's Copy 
DEFENSE MINERALS EXPLORATION ADMINISTRATION
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EXPLORATION PROJECT CONTRACT' 


IT IS AGREED this--------18th day of----------------------------------195, between the United States of America, acting 
through the Department of the Interior, Defense Minra1s Exploration Administration, hereinafter called the "Government," 
and 2 -	 corporation----duly orEan1zed--


------------1W------Ci------Avenue------un-dr and---by virtue----of---the----laws----of---
-----------Phi1ade1phia,Pa------------------Sta.te----Lnn-sy4a 


hereinafter called the "Operator," as follows : 
ARTICLE 1. Authority for cont'ract.—TMs agreement is entered into under the authority of the Defense PrOduction Act of 


1950, as amended, pursuant to DMEA Order 1 ent1d "Go ernment Aid n fense. Exploration Projects." 
ARTICLE 2. Operator's property iights.—With	 the State of MOthC3.IO1J.21a 


---------------------------, County of	 Cleveland --------------------------- -, described as 
24 , shQontthern?.- ---	 m4e	 ptiwrf— i---- ji1tL.----
"ExhibttB	 Thwcts----prt1eu-


al ±otheOperator.-----Traat3cox.taIns 998cre	 2Lt9514. 
as incilcated on piats tnereoi recorciect in FIat 


of --Ca-ev1nd---Co-unty-,---N-.---C-.


• --------------------------._______________________ 


(b) That the Operator is a lessee, in possession and entitled to possession, and the Owner's Consent to Lien is attached. 
The Operator shall devote the land and all existing improvements, facilities, buildings, installations, and appurtenances to 


the purposes of the exploration project without any allowance for the use, rental value, depreciation, depletion, or other cost of 
acquiring, owning, or. holding possession thereof. 


ARTICLE 3. Exploration project.—The Operator, within --------------------days from the date of this contract shall commence 
work on a project of exploration for' ilO1U1hiUtaflta1Ube1J1flth.tIfl_________________________________________ 


in or upon the described land ; and shall bring the project to completion within a period of s1x(6iaonths from the 
date of this contract. The work to be performed is more fully described in Exhibit "A" attached hereto, which, with any maps 
or drawings thereto attached, are made a part of this contract. The Government will contribute to the cost of this work as here-
after provided.	 '	 . 


ARTICLE 4. Performance of the wo'rk.—(a) Operator's responsibility. The work shall be performed efficiently, expertly, in 
a workmanlike manner, in accordance with. good mining standards and State regulations for health and safety and for workmens' 
compensation and employers' liability insurance, with suitable and adequate equipment, materials, and labor, to bring the project 
to completion within the time fixed. To the extent specified in Exhibit "A," attached hereto, the work may be performed by inde-
pendent contractor or contractors ; and work not specified in Exhibit "A" for performance by independent contractor may never-
theless be so performed upon amendment of Exhibit "A," as agreed to by the parties, to state the work to be so performed and 
the estimated unit costs thereof, as provided hereafter. 


( b ) Independent contracts.—Any independent contract for the performance of work shall be on a unit-price basis ( such as 
per foot cf drilling, per foot of drifting, per hour of bulldozer operations, per cubic yard of material moved) , or on some basis 
that will indicate the amount due for work performed at any stage of the work to be performed under such independent contract. 
The Government shall not be nor be considered to be a party to any such independent contract, and the Government's right to 
terminate . the exploration project contract under any of its provisions shall not in any manner be affected by reason of any 
such independent contract. If the reference in Exhibit "A" to any such independent contract states that the Government's 
approval thereof is required, the Government may refuse to participate in the cost thereof unless and until it has given its 
written approval of the independent contract. 


(c) Government may inspect.—The Government shall have the right to enter and observe and inspect the work at all 
reasonable times, and the Operator shall provide the Government with all available means for doing so. The Government may 
consult with and advise the Operator on all phases of the work. 


ARTICLE 5. Estimated costs of the project.—A statement of the estimated cost of the project is set forth in Exhibit "A," 
attached hereto. Except insofar as any item of requirement or the estimated cost thereof set forth in Exhibit "A" is there or 
elsewhere designated as an "allowable maximum," such items of requirement and of related cost are estimates only, and may be 
exceeded to the extent that the Government may from time to time approve for the most economic and beneficial performance 
of the work within the limitation of the total aggregate estimate of costs. The Government's approval of any such excess 
over the estimate for an item of requirement or related cost will be signified by its approval and payment of any invoice or 
voucher for payment which expressly calls attention to such excess. Items expressly designated in Exhibit "A" or elsewhere as 
"allowable maximum," and the total aggregate estimated cost are limitations, and any excess therein will be for the sole account 
of the Operator in which the Government will not participate. 


ARTICLE 6. Allowable costs of the project.—(a) The costs of the project in which the Government will parti cipate are 
limited to the following: 


(1) Independent contracts.—Payments to independent contractors under independent contracts listed in Exhibit "A." 
The estimated cost of any work to be performed under an independent contract is or shall be included in the estimate of 
costs in Exhibit "A" in terms of the estimated numbers of units of work to be performed, the estimated amount to be paid 
per unit, and the estimated total amount to be paid to the independent contractor, and such estimates shall be allowable 
maximums above which the Government will not contribute. Regardless of the provisions of any such independent contract, 
the Government will participate in the payments to the independent contractor only on account of work actually performed 
and that conforms with the provisions of the exploration project contract, and only to the extent that the Government deems 
the unit prices for the work under the independent contract to be reasonable and necessary. No such independent contract 
shall have the effect of increasing the estimated total cost of the exploration project contract nor the maximum amount 
which the Government will pay as provided in the exploration project contract. 


(2) Labor, supervision, consultxmts.—Labor, supervision and technical services (including engineering and geological 
consultants) , a schedule of which is included in the estimate of costs set forth in Exhibit "A." The requirements and related 


'	 . estimated costs for supervision and technical services are allowable maximums.	 . 
(3) Ope'rating materials and supplies.—Necessary materials and supplies including items of equipment costing less than 


$50.00 each, and power, water, and fuel, a schedule of which is included in the estimate of costs in Exhibit "A." 
(4) Operating equipment.—Any operating equipment to be rented or purchased, or which is owned and will be furnished 


by the Operator, with the estimated rental, purchase price, or the allowable depreciation, as the case may be, a schedule of 
which is included in Exhibit "A." Any items listed as owned and to be furnished by the Operator, and related ia allow-
able depreciation, are allowable maximums. 


(5) Rehabilitation and repairs.—Any necessary initial rehabilitation or repairs of existing buildings, installations, fix-
tures and movable operating equipment, now owned by the Operator and to be devoted to the purposes of the exploration 
contract, a schedule of which is included in the estimate of costs set forth in Exhibit "A." These items are allowable 
maximums.	 .	 . . 


(6) New buildings, improvements, installations.—Any necessary buildings, fixed improvements, or installations to be 
purchased, installed, or constructed for the purposes of the exploration work, with the estimated cost of each, a schedule of 
which is included in the estimate of costs in Exhibit "A." All of these items are allowable maximums. 


(7) Miscellaneov,s.—Repairs to and maintenance of operating equipment (not including initial rehabilitation or repairs 
of the Operator's equipment) , analytical work, accounting, workmen's compensation and employers' liability insurance and 
payroll taxes. 


(8) Contingencies.—Such other necessary, reasonable direct costs of performing the exploration work, within the limit 
of the total aggregate estimate of costs, whether or not included in any schedule of costs in Exhibit "A," as may be 
approved by the Government in the course of the work, as in dicated by its approval and payment of invoices and vouchers. 


1 If sufficient space is not provided in an y blank, use an extra sheet of paper and refer to it in the blank. 
2 State name, address, and nature of organization if any. 
S Give legal description or enough to identify the property, particularly excludin g any land or interest therein to which the Government's lien is not to 


attach or the production from which is not to be subject to the Government's percentage royalty. 
4 Strike out the provision not applicable. 	 . 
5 Name of mineral or minerals. 	 .	 16-66325-2







(b) The Government's paym in all cases will be based on actual, necesS costs (including contract unit ricsr 
incurred not in excess of any "allowa le maximum," and not in excess of the fixed pçrcentage of the thtal aggregate estimated cost. 
Costs will be considered to be incurred only as they are or become due and payable. .	


(c) No items of general overhead, corporate management, interest, taxes (other than payroll and sales taxes) or any other 
indirect costs, or work performed or costs incurred before the date of this contract, shall be allowed as costs of the project in 
which the Goveimment will participate. 	 . 


ARTICLE 7. Reports, accounts, audits.—(a) Progress reports. The Operators shall provide the Government with monthly 
reports of work performed and costs (including contract unit prices) incurred under the contract, in quintuplicate (five copies), 
upon forms provided by the Government. These progress reports shall be certified by the Operathr, and shall constitute both the 
Operator's invoice of costs incurred on theproject during the period covered by the report and his voucher for repayment by 
the Government, unless the Government requires the use of a standard voucher form with invoice attached. Progress reports 
shall include surface and/or underground engineering-geological maps or sketches showing the progress of the exploration, with 
assay-reports on samples taken concurrently with the advance in mineralized ground. 


(b) Final 'report.—Tipon completion of the exploration work or termination of the contract the Operator shall provide the 
Government with an adequate geological and engineering report, in quintuplicate . (five copies) , including an estimate of ore 
reserves resulting from the explor.tion work. 


(e) Compliance with requiremehts.—If, in the opinion of the Government, any of the Operator's reports are insufficient 
or incomplete, the Government may procure the making or completion of such reports and attachments as an expense of the 
exploration work ; and the Government may withhold approval and payment of any vouchers depending upon insufficient or 
incomplete reports. 	 .	 . .	 .	 . .	 ' 


(d) Accounts and audits.—The Operator shall keep suitable records and accounts of operations, which the Government may 
inspect and audit at any time. The Government may at any time require an audit of the Operator's records and accounts by 
a certified public accountant, the cost thereof to be treated as a cost of the project. The Operator shall keep and preserve said 
records and accounts for at least 3 years after the completion of the project or the termination of this contract. Upon the com-
pletion of the project or termination of the contract the Operator shall render a final account as provided in Article 12. 


ARTICLE 8. Payments by the Government.—(a) The Government will pay-------.90 - percent of the allowable 
costs incurred, as they accrue, in an aggregate total. amount not in excess of s-ZZ_,-45.O-QQ--, which is 9O----------per-
cent of $--- - 3Q,50QtQO------------, the agreed, estimated total cost of the project in which the Government will participate; 
Provided, that until the Operator's final report and final accounting have been rendered to the Government, and any final audit-
ing required by the Government has been made, and a final settlement of the contract has been made, the Government may 
withhold from the last voucher or vouchers such sums as it sees fit not' in excess of ten: (10) percent of the maximum total which 
the Government might have been called upon to pay under the terms of the contract.	 . 


( b ) . The Governmeht may make any payment or payments direct to independent contractors and to suppliers, for the account • 
of the Operator, rather than to the Operator. 	 . . .	 .	 . 


ARTICLE 9. Repayment by Ope'rator.—(a) If, at any-time, the Government considers that a discovery or a development from 
which production may be made has resulted from the exploration work, the Government, at any time not later than 6 months after 
the Operator has rendered the required final report and final account, may so certify in writing to the Operator. The certifica-
tion shall describe broadly or indicate the nature of the discovery or development. In the event Of such certification, any minerals 
mined or produced from the land described in Article 2 within 10 years from the date of this contract, including any mined or 
produced before the certification, shall be subject to a percentage royalty which the Operatpr or his successor in interest shall 
pay to the Government, upon the net smelter returns, the net concentrator returns, or other net amounts realized from the sale 
or other disposition of any such production, in whatever form disposed of, including ore, concentrates, or metal, until the total 
amount contributed b.y the ovçriment, without interest, is fully repaid, or said 10 years have elapsed, whichever occurs first, 
asfollows: See aiso rticie 13 


(1) One and one-half (1 ) percent of any such net amounts not in excess of eight dollars ($8.00) per ton. 
( 2 ) One and one-half ( 1 ) percent of any such net amounts, plus one-half ( % ) percent of such net amounts for each 


additional full fifty cents ($0.50) by which such net amounts exceed eight dollars ($8.00) per ton, but not in excess of five (5) 
percent of such net amounts. 


( For instance : The percentage royalty on a net amount of five dollars ( $5.00 ) per ton would be one and one-half ( 1 1/a) 


percent; on a net amount of ten dollars ($10.00) per ton, three and one-half (31/2 ) percent.) 
( b ) As here used, "net smelter returns,!' 'net concentrator returns," and "other net amounts realized from the sale or other 


disposition," mean gross revenue from sales ; or if not sold, the market value of the material after it is mined in the form in 
which and the place where it is held. In the case of integrated operations in which the material is not disposed of as such, 
these terms. mean what is or would be gross income from mining operations for percentage depletion purposes in income-tax 
determination. 


(c) To secure the payment of its percentage royalty, the Government shall have and is hereby granted a lien upon the land 
described in Article 2 and upon any production of minerals therefrom, until the royalty claim is extinguished by lapse of time or 
is fully paid. 


(d) This article is not to be construed as imposing any obligation on the Operator or the Operator's successor in interest 
to engage in any mining or production operations. • • 


ARTICLE 10. Assignment, transfer, or loss of Operator's interest.—Without the written consent of the Government, the 
Operator shall not assign or otherwise transfer or hypothecate this contract or any rights thereunder. The Operator shall not 
make any voluntary nor permit any involuntary transfer or conveyance of the Operator's rights in the land described in Article 2, 
without making suitable provision for the preservation of the Government's right to a percentage royalty on production and 
lien for the payment thereof ; Provided, that mere failure by the Operator to maintain the Operator's rights in the land, without 
any consideration running to the Operator other than relief from the cost of maintaining such rights (as by surrender of a 
leasehold, failure to perform assessment work, or failure to exercise an option) , coupled with complete abandonment by the 
Operator of all interest in or operations on the land for a period of 10 years -from the date of this contract, shall not constitute 
such a transfer or conveyance. Should the Operator make or permit any transfer or conveyance in violation of this provision, 
the Operator shall be and remain liable for payment to the Government of the same amounts, at the same times, as would have 
been paid under the terms of the percentage royalty on production. If for any reason the net smelter returns, net concentrator 
returns, or other net amounts realized from the sale or other disposition of such production are not available as a means of meas-
uring the amount of the Operator's liability, the amount thereof shall be estimated as well as may be, and in the event of dispute 
as to such estimates, the determination thereof by the Administrator of Defense Minerals Exploration Administration or by his 
successor shall be final and binding upon the Operator. 


ARTICLE 11. Title to and ai.sposition of property.—All facilities, buildings, fixtures, equipment, or other items costing more 
than $50.00 each, paid for or purchased with funds contributed jointly by the Operator and the Government, although title may 
be taken in the name of the Operator, shall belong to the Operator and the Government jointly, in proportion to their respective 
contributions, and upon the completion of the work or the termination of the contract shall be disposed of promptly by the Opera-
tor for the joint account of the Government and the Operator, either by return to the vendor, by sale to others, or purchase by the 
Operator at a price at least as high as could otherwise be obtained, as may appear to be for the best interest of the Government, 
unless the Government, in writing, waives its interest in any such item. If necessary to accomplish such disposition, the Opera-
tor shall dismantle, sever from the land, and remove any such item, the cost thereof to be for the joint account of the parties in 
proportion to their respective interests. If the Operator,.within 90 days after the receipt of written notice from the Government, 
fails, neglects, or refuses to dispose of such property, the Government may itself enter upon the land, take. possession of, and 
remove and dispose of any such property as above provided. 


ARTICLE 12. Termination and completio'n.—The Government may, at any time, by written notice to the Operator, terminate 
this contraöt : (a) If the Operator fails to provide his share of the money necessary to prosecute operations pursuant to the terms 
of the contract ; ( b ) if the Operator, in the opinion of the Government, fails to prosecute operations pursuant to the terms of the 
contract; or (c) if in the opinion of the Government, operations up to the time of the notice have not indicated the probability of 
making any worth while discovery and in the opinion of the Government further operations are not justified. • Upon the comple-
tion of the project or any termination of the contract the Operator shall dispose of any remaining materials, supplies, facilities, 
buildings, fixtures, and equipment in which the Government has an interest, for the joint account of the Operator and the Gov-
ernment in the proportion of their respective interests ; shall render to the Government a full and final accounting of his operations 
under the contract and his expenditures of money ; and shall pay to the Government its pro rata share of any money remaining. 


ARTICLE 13. Changes and added provisions. 


andtheeva1uationofthe1ithtuni 


Executed in sextuplicate the day and year first above written. 	 THE UNITED STATES OF AMERICA 


By----- -
.4	


(Operator)	 Adfl1lnl$tratOr, Defense 
,-.__'e7 	 Minerals Exploration 


By /'%	 .	 .	 Administration 
Loui ----- IIis	 Ii1Idn	 Sal es 


I,	 Carolyn M. Crichton 	 , certify that I am the	 Assitant	 secretary 
of the corporation named as Operator herein ; that 	 Loui s G . B 1 i	 .	 , who signed 
this contract on behalf of the Operator, was then Vic e President - Sales . of said corporation; 
that said contract was duly signed for and in behalf of said corporation by authority of its governing body, and is within the 
scope. of its corporate powers.


-------------_----Th----- -


U. S. GOVERNMENT PRINTING OFFICE 	 le-6e328-i







EXPLORATION PROJECT CONTRACT 
FOOTE MINERAL COMPANY 
DOCKET NO. DNEA_28LLl 


EXHIBIT "A" 


Description of the Work 


The object of the work is to explore for columbiuxn, 
tantalum, beryl and tin in pegmatite dikes in the North Carolina 
spodumene belt. 


The location of the work is approximately shown on 
the map attached hereto and entitled "Exhibit B - Foote Min-
eral Co. Exton, Pa." 


. (	 The dikes in Tracts 3 and k will be explored by 
C	 I seven diamond drill holes having a total length not in excess 


feet, yielding cores having at least 2nch diáüi-


The cores will be stored in standard core boxes 
properly labeled, and studied, sampled and assayed, and copies 
of all assay returns obtained by the Operator will be pro-
vided to the Government including those of lithium. The 
sludge will be sampled in accordance with standard practice. 
All cores will be available to the Government for inspection. 


The outcrops of the dikes will be exposed and cleared 
by	 pIdd1I 


The outcrop of the dikes will be sampled by cutting 
channels at least 6 inches wide by6 inches deep for atotal 
length not in excess of 2,l1l.Oiëet Thé5hñnë1 work will 
1hö1td1eäning the surface of the dikes, gathering and pre - 
paring the samples. 


The contents of columbiumn, tantalum, beryl and tin 
will be determined by the spectroscope or wet method. Samples 
may be taken of the ore or of concentrates produced from the 
ore.


The location, direction, and extent of all work 
under this contract, including sampling and assaying, is 
subject to the approval of the Government.







. 


Estimated Costs of the Project 
(*Indicates allowable maximum) 


Agreed Estimated Unit Costs 


Diamond Drilling 2,100 feet © $7.80/foot 	 $16,380.00 


Channeling - 2,l LIO feet @ $0 .90/foot	 1,926.00
$18,306.00 


The Government will contribute to the costs of the 
diamond drilling and channeling on the basis of these agreed 
unit costs per foot, as they accrue for units of work actually 
performed in lieu of actual costs. The agree..unitcozts: in-
cude_a1LQstsof the work, exce t 6e ite :Jatbe10 
to the cost of.which the Governmen wi 1 contribüt onthe - 
basis of the actual cOsts as specified in Article 6(a) of the 
contract form. This work may be performed by independent con-
tractor without reference to the provisions relating to inde-
pendent contracts and contractors in Articles (a) and (b), 
and 6(a) (1) of the contract form. 


Estimated Actual Costs 


(1) Independent contracts 


1 D8 - Bulldozer - 5 days @ 
$lOO/day* 
(This includes all costs of, opera-
tions, supplies, maintenance, and 
transportation to and from site.) 


(2) Labor, supervision, consultants 


1 Geologist-Engineer - 14. mos. 
© $500/mo.* 


1 Geologist-Engineer helper - 
14 mos. @ $14.0O/mo. 


(3) Operating materials and supplies 


Core boxes 


Small tools


$ 500.00* 


$2,000 .00* 


1,600.00
	


3,600.00 


250.00 


100.00
	


350.00 


-2-
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(Li.) Operating equipment 


To be furnished by Operator 


1 pickup truck - 2 hrs. per day - 
5 day week for 6 weeks @ $3.00/hr. 
(This includes all costs of opera-
tions, supplies, maintenance, and 
transportation to and from site.) 


(5) Rehabilitation and repairs 


None 


(6) New buildings, improvements, installations 


None 


(7) Miscellaneous 


1 Accountant @ $0/mo. for 
4 mos.	 $160.00 


200 assays for Columbiuin and 
tantalum @ $l5.0O*/assay	 3,000.00* 


200 assays for beryllium @ 
$5 .00*/assay	 1,000.00* 


200 assays for tin @ $7.50/* 
assay	 1,soo.00* 


Contingencies 


Estimated Total Cost of the Project 


Government Participation 90 


(8)


$ 180.00 


160.00 


5,500.00* 


1,904.00 


$30,500 .00* 


$27,450 QQ*







e MF-203	 OWNER'S CONSENT TO LIEN 


WHEREAS, the undersigned, as owner, co-owner, lessor, or seller has an interest in certain 


property in the State of North Carolina	 , County of Cleveland , described ... 


in a Lease dated the 10th day of December,, 1949, and recorded in_ 


_Book 6..B,ge 6Q,, offici1records.of said Colmty ,L	 --


which is the subject of a proposed exploration project contract, hereinafter called the "contract", 


between the United States of America, hereinafter called the "Government", and 


g FQQTE MINERAL QONPANY	 _____-


hereinafter called the "Operator"; and 


WHEREAS, under certain provisions of said contract which are set forth on the reverse 


side hereof, the Government is entitled to a percentage royalty on production and to certain other 


rights and equities which do or may conflict with or be adverse to the interest of the undersigned 


in said property; 


NOW THEREFORE, the undersigned, in consideration of said contract and as an inducement 


to the Government to enter into same, undertakes and agrees as follows: 


1. The Government's equity in and right to dismantle, sever, take possession of, and 


remove and dispose of facilities, buildings, fixtures, equipment, or other items as provided in 


the contract, or any amendment thereof, shall prevail over and be prior and superior to any con-


flicting or adverse rights of the undersigned, and the Government is authorized to enter upon the 


land for such purposes. 


2. To secure the payment to the Gov.ernment of the percentage royalty on pro'duction/ 


provided for under the terms, of said exploration project contract, or any amendment thereof which 


does not increase the maximum amount of the Government's claim here stated or alter the provisions 


for repayment, there is hereby granted to the Government a lien upon the land herein described and 


upon any produätion of minerals therefrom, until the royalty claim is fully paid in the amount of 


the Government's contribution, not in excess of 4/$ __________________________________, or ten 
years have elapsed from the date of' the contract. 


3. The undersigned shall commit no act nor assert any claim that may contravene or con-


flict with the lien, claim, or rights of the Government under the provisions of said contract. 


This agreement shall be binding upon the heirs, executors, administrators, successors, and assigns 


of the undersigned.	 •


___________________ EAL) 
RUBE atcher 


Dated this -j	 dy c"	 , 'l95_.	 QQô(SEAL) 


__[Seal]_______ (SEAL it -JJSe all _____________________(SEAL 
Lena B. Williams. ii	 •)	 Frca.& c.ie _Cu1 


[seal] ___________________ (SEAL 
()JeanCch1eHatchef 


)/ Either (a) insert the legal description of the land, or (b) strike out the words "as follows" 


and insert "in a lease [or contract, deed, or other document] dated _________________—, and 
recorded in book __________ page _________ official records of said county." If (b) is used, 


the book and page of recordation cannot be dispensed with. If the space provided is insuf-


ficient, use an Annex, and refer to the Annex in the space. 


2/ Insert the name of the Operator as it will appear in the exploration project contract. 


3j Mining or production from the land is not required, and in the absence of production there is 


no obligation to repay the Government. 


4/ Insert the maximum amount of the Government's contribution. 	
•1


A







•• 


RELEVANT CONTRACT PROVISIONS 


Repayment	 0	 ator.	 (a) If, at any time, the Government considers that a discovery 


or a development from which production may be made has resulted from the exploration work, the 


G6vernment, at any' tithe-not later than six month ' a•fter'--th Ope'rator has rendered the required 


final report and final account, may so certify in writing to the Operator. The certification shall 


describe broadly 'or indicate the nature of the discovery or development. In the eve'nt:'ofsuch 


certification, any minerals ind or produced from the land described in Article 2 within 10 years 


from the dateof this contract', including any mined 'oi roducedbefoethé ctificatidri, shall 


be subject to a percentage royalty which the Operator or his successor in interest shall pay to 


the Government, upon thenetsme1tei'returns, ' the net'concentrator returns,.ó'bther -net aouts 


realized from the sale or other disposition of any such production, in whatever form disposed of, 


including ore, concentrates, or metal, untilthe total amount contributed by the Government, with-


out interest, is fully repaid,' or said 10 years have elapsed, whichever occurs first, as follows: 


(1) One and one—half (l-) per cent of any such net amounts not in excess of eight dollars 


($8.00) per ton. 


(2) One and one—half (l . -) per cent of any such net amounts, .lus...onehaif..(fler cent 


such net amounts for each aaditional full fifty cents C$0 '. 501 by' viich sü'öli"né't amounts exceed 


eight dollars ($8.00) per ton, but not in excess of five (5) per cent of such net amounts. 


(For instance: the percentage royalty on a net amount of five dollars ($5.00) per ton, 


would be one and one—half (1+) per cent; onanet amount of ten dollars ($10.00) . per ton, three 


and one—half (3j) per cent.) 


(b) As here used, "net smelter returns", "net concentrator returns", and "other net 


amounts realized from the sale or other disposition", mean gross revenue from' sales; or if not 


sold, the market value, the market value of the material after it is mined in the form in which 


and the place. where it is held. In the case of integrated operations in which the material is not 


disposed of as such, these terms mean what is or would be gross income from mining operations for 


percentage depletion purposes in income tax determination. 


(c) To secure the payment of its percentage royalty, the Government shall have and is 


hereby granted a lien upon the land described in. Article 2 and upon any production of minerals 


therefrom, until the royalty claim is extinguished by lapse of time or is fully paid. 


(d) This article is not tO. be construed as imposing any obligation on the Operator or 


the Operator's successor in interest to engage in any mining or production operations. 


All facilities, buildings, fixtures, equipment, 


or other items costing more than $50.00 each, paid for or purchased with funds contributed jointly 


by the Operator and the Government, although title may be taken in the name of the Operator, shall 


belong to the Operator and the Government jointly, fn proportion to their respecti:v 'e contributions, 


and upon the completion of the work or. the termination of the contract shall be disposed of promptly 


by the Operator fdr the joint account of the Government and the Operator, either by return to the 


vendor, by sale to others, or purchase by the Operator at a price at least as high as could other-


wise be obtained, as may appear to be for the best interest of the Government, unless the Govern-


ment, in writing, waives its interest in any such item. If necessary to accomplish such dispo-


sition, the Operator shall dismantle, sever from the land, and remove any such item, the cost 
thereof to be for the joint account of the parties in proportion to their respective interests. 
If the Operator, within 90 days after the receipt of written notice from the Government, fails, 


neglects, or refuses' to dispose of such property, the Government may itself enter upon the land, 
take possession of, and remove and' dispose of any such property asabove provided. 


•	 '	 ••	 '	 .,'	 - 


1'' 


Interior--Dup].ioatiag Section, Washington, D. C. 	 18264
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Thefollowing provisions are in lieu of Article .i : 


Repayment by Operator.--a. Certification,--If at any time the 
Government considers that a discovery or development from which production 
may be made has resulted from the exploration work 9 the Government 9 at any 
time not later than six months after the Operator has rendered the final 
report and final account, may so certify in writing to the Operator0 Such 
certification shall describe broadly or indicate the nature of the discovery 
or development0 


b. Percentage royalty.-The Operator 9 or his successor in interest, 
shall pay to the Government a royalty on all minerals mined or produced from 
the land described in Article 2,--(l) regardless of any certification of 
discovery or development 9 from the date of the contract until the lapse of 
the time within which the Government may make such certification of. discovery. 
or development 9 or until the total net amount contributed by the Government, 
without interest 9 is fully repaid9 whichever occurs first 9 unless the 
Government waives its right to a royalty; or (2) if the Government makes a 
certification of discovery or development 9 for a period of ten years (or other 
period fixed by this contract) from the date of the contract 9 or until the 
total net amount contributed by the Government 9 without interest, is fully 
repaid, whichever occurs first0 Said royalty shall be a percentage of the 
net smelter returns 9 the net concentrator returns, or other net amounts 
realized from the sale or other disposition of any such production (including 
any bonuses), in whatever form disposed of, including ore, concentrates, or 
metal, as follows: 


(a) One and one-half ( ii) per cent of any such net amounts not in 
excess of eight. dollars ($8.00) per ton0 


(b) One and one-half (1*) per cent of any such net amounts, plus 
onehalf () per cent of such net amounts for each additional full fiftr 
cents ($0.50 ) by which such net amounts exceed eight dollars ($8.00) per ton, 
but not in excess of five (5) per cent of such net amounts, 


(For instance: the percentage royalty on a net amountof five 
dollars ($5.00) per ton, would be one and one-half (ii) per cent; on a net 
amount of ten dollars ($10.00) per ton, three and one-half (3k) per cent.) 


c, Definitions.--As here used., "net smelter returns", "net concentrator 
returns.'1 , and Uother net amounts realized from. the sale or other disposition'1, 
mean gross revenue from sales; or if not sold, the market value of the 
material after it is mined in the form in which and the place where it is 
held. In the case of integrated operations in which the material is not 
disposed of as such, these terms mean what is or would be gross income from 
mining operations for percentage depletion purposes in income tax 
determination. 


d, Lien for Payment.--To secure the payment of its percentage 
royalty, the Government shall have and is hereby granted a lien upon the 
land described in Article 2 and upon any production of minerals therefrom, 
until the royalty claim is extinguished by lapse of time or is fully paid. 


e, Notice to Purchasers.--The Operator shall notify any purchaser 
of the production of the Government 9 a royalty interest, and shall authorize 
and direct the purchaser to pay the royalty directly to the Government and 
to furnish the Government with copies of the settlement sheets; but failure 
or refusal by the purchaser to comply shall not relieve the Operator of 
liability to pay any royalty falling due, 


f. No Obligation to Produce,--Thls article is not to be construed 
as imposing any obligation on the Operator or the Operator's successor in 
interest to engage in any mining or production operations.
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(Revised Feb. 1952) 	 ,


COMMODITY cQ1ffI --	
beZ'3 bnd tin 


-	 UNITED STATES OF AMERICA 
DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS EXPLORATION ADMINISTRATION 


EXPLORATION PROJECT CONTRACT' 


IT IS AGREED this----------------day of----------------------------------1952 between the United States of America, acting 
through the De artment of the Interior, Defense Minerals Exploration Administration, hereinafter called the "Government," 
and 2	 1Sthe$1	 COOZ*t1 i*4i	 *fld C*$U% 


* Ch*1teI Avm	 uiJ*r *M virtt*e of th s*,s oX the 
ot	 y.tvsn$.s 


hereinafter called the "Operator," as follows : 
. ARTICLE 1. Autho'rity fo'r contract.—This agreement is entered into under the authority of the Defense Production Act of 


1950 as amended pursuant to DMEA Order 1 enti 	 "	 Projects." 
ARTICLE 2. Operator's property rights.—With r'	 t	 the State of 


County of .C1S*1Snd.	 described as f*** 3 ?r*ct 3 *nt 4, I113	 the p stt*ce4 hotQ 4 *4* a psi't h.reot	 ent3teu 
13 hot. Minei*L 	 P*tcrt F* Ih. tv* tract. at* gore paic 


n 4	 stei	 9	 1. L	 et 
Da	 ' 


(b) That the Operator is a lessee, in possession and entitled to possession, and the Owiier's Consent to Lien is attached. 
The Operator shall devote the land and all existing improvements, facilitfes, buildings, installations, and appurtenances to 


the purposes of the exploration project without any allowance for the use, rental value, depreciation, depletion, or other cost of 
acquiring, owning, or holding possession thereof. 


ARTICLE 3. Explo'ration project .—The Operator, within --------------------days from the date of this contract shall commence 
work on a project of exploration for'	 ________________________________________ 


in or upon the described land ; and shall bring the project to completion within a period of *tX(LthE from the 
date of this contract. The work to be performed is more fully described in Exhibit "A" attached hereto, which, with any maps 
or drawings thereto attached, are made a part of this contract. The Government will contribute to the cost of this work as here-
after provided. 


ARTICLE 4. Performance of the wo'rk.—(a) Operator's responsibility. The work shall be performed efficiently, expertly, in 
a workmanlike manner, in accordance with good mining standards and State regulations for health and safety and for workmens' 
compensation and employers' liability insurance, with suitable and adequate equipment, materials, and labor, to bring the project 
to completion within the time fixed. To the extent specified in Exhibit "A," attached hereto, the work may be performed by inde-
pendent contractor or contractors ; and work not specified in Exhibit "A" for performance by independent contractor may never-
theless be so performed upon amendment of Exhibit "A," as agreed to by the parties, to state the work to be so performed and. 
the estimated unit costs thereof, as provided hereafter. 


( b ) Independent cont'racts.—Any independent contract for the performance of work shall be on a unit-price basis ( such as 
per foot of drilling, per foot of drifting, . per hour of bulldozer operations, per cubic yard of material moved ) , or on some basis 
that will indicate the amount due for work performed at any stage of the work to be performed under such independent contract. 
The Government shall not be nor be considered to be a party to any such independent cqntract, and the Government's right to 
terminate the exploration project contract under any of its provisions shall not in any manner be affected by reason of any 
such independent contract. If the reference in Exhibit "A" to any such independent contract states that the Government's 
approval thereof is required, the Government may refuse to participate in the cost thereof unless and until it has given its 
written approval of the independent contract. 


(c) Goverrtment may in.spect.—The Government shall have the right to enter and observe and inspect the work at all 
reasonable times, and the Operator shall provide the Government with all available means for doing so. The Government may 
consult with and advise the Operator on all phases of the work. 


ARTICLE 5. Estimated costs of the project.—A statement of the estimated cost of the project is set forth in Exhibit "A," 
attached hereto. Except insofar as any item of requirement or the estimated cost thereof set forth in Exhibit "A" is there or 
elsewhere designated as an "allowable maximum," such items of requirement and of related cost are estimates only, and may be 
exceeded to the extent that the Government may from time to time approve for the most economic and beneficial performance 
of the work within the limitation of the total aggregate estimate Of costs. The Government's approval of any such excess 
over the estimate for an item of requirement or related cost will be signified by its approval and payment of any invoice or 
voucher for payment which expressly calls attention to such excess. Items expressly designated in Exhibit "A" or elsewhere as 
"allowable maximum," and the total aggregate estimated cost are limitations, and any excess therein will.be for the sole account 
of the Operator in which the Government will not participate. 


ARTICLE 6. Allowable costs of the project.—(a) The costs of the project in which the Government will participate are 
limited to the following :	 . 


(1) Iwleqendent eontracts.—Payments to independent contractors under independent contracts listed in Exhibit "A." 
The estimated cost of any work to be performed under an independent contract is or shall be included in the estimate of 
costs in Exhibit "A" in terms. of the estimated numbers of units of work to be performed, the estimated amount to be paid 
per unit, and the estimated thtal amount to be paid to the independent contractor, and such estimates shall be allowable 
maximums above which the Goveinment will not contribute. Regardless of the provisions of any such independent contract, 
the Government will participate in the payments to the independent contractor only on account of work actually performed 
and that conforms with the provisions of the exploration project contract, and only to the extent that the Government deems 
the unit prices for the work under the independent contract to be reasonable and necessary. No such independent contract 
shall have the effect of increasing the estimated total cost of the exploration project contract nor the maximum amount 
which the Government will pay as provided in the exploration project contract. 


(2) Labor, supervision, eons.ulta'nts.—Labor, supervision and technical services (including engineering and geological 
consultants) , a schedule of which is included in the estimate of costs set forth in Exhibit "A." The requirements and related 
estimated costs for supervision and technical services are allowable maximums. 


(3) Operating materials and supplies.—Necessary materials and supplies including items of equipment costing less than 
$50.00 each, and power, water, and fuel, a schedule of which is included in the estimate of costs in Exhibit "A." 


(4) Operating equipment.—Any operating equipment to be rented or purchased, or which is owned and will be furnished 
by the Operator, with the estimated rental, purchase price, or the allowable depreciation, as the case may be, a schedule of 
which is included in Exhibit "A." Any items listed as owned and to be furnished by the Operator, and related allow-
able depreciation, are allowable maximums. 


(5) Rehabilitation and repairs.—Any necessary initial rehabilitation or repairs of existing buildings, installations, fix-
tures, and movable operating equipment, now owned by the Operator and to be devoted to the purposes of the exploration 
contract, a schedule of which is included in the estimate of costs set forth in Exhibit "A." These items are allowable 
maximums.	 .	 - .	 .	 .	 . 


(6) New buildings, improvements, installations.—Any necessary buildings, fixed improvements, or installations to be 
purchased, installed, or constructed for the purposes of the exploration work, with the estimated cost of each, a schedule of 
which is included in the estimate of costs in Exhibit 'A." All of these items are allowable maximums. 


(7) Miscellaneous.—Repairs to and maintenance of operating. quipment (not including initial rehabilitation or repairs 
of the Operator's equipment) , analytical work, accounting, workmen's compensation and employers' liability insurance and 
payroll taxes. 


(8) Contingencies.—Such other necessary, reasonable direct costs of performing the exploration work, within the limit 
of the total aggregate estimate of costs, whether or not included in any schedule of costs in Exhibit "A," as may. be 
approved by the Government in the course of the work, as indicated by its approval and payment of invoices and vouchers. 


I If sufficient space is not provided in any blank, use an extra sheet of paper and refer to it in the blank. 
2 State name, address, and nature of organization if any. 	 .	 .	 . 


Give legal description or enough to identify the property, particularly excluding any land or interest therein to which the Government's lien is not to 
attach or the pioduction from which is not to be subject to the Government's percentage royalty. 


Strike out the provision not applicable. 
'Name of mineral or minerals. 	 16663282







£	 ( 
(b) The Government's payments 11 cases will be based on actual, necessarsts (including contract unit prices) 


incurred not in excess of any "allowable aximum," and not in excess of the fixed percentage of the total aggregate estimated cost. 
Costs will be considered to be incurred only as they are or become due and payable. 


(c) No items of general overhead, corporate management, interest, taxes (other than payroll and sales taxes) or any other 
indirect costs, or work performed or costs incurred before the date of this contract, shall be allowed as costs of the project in 
which the Government will participate. 


ARTICLE 7. Reports, aocounts, audits.—(a) Progress 'reports. The Operators shall provide the Government with monthly 
reports of work performed and costs (including contract unit prices) incurred under the contract, in quintuplicate (five copies), 
upon forms provided by the-Government. These progress reports shall be certified by the Operator, and shall constitute both the 
Operator's invoice of costs incurred on the project during the period covered by the report and his voucher for repayment by 
the Government, unless the Gorernment requires the use of a standard voucher form with invoice attached. Progress reports 
shall include surface and/or underground engineering-geological maps or sketches showing the progress of the exploration, with 
assay-reports on samples taken concurrently with the advance in mineralized ground. 


(b) Final 'report.—Upon completion of the exploration work or termination of the contract the Operator shall provide the 
Government with an adequate geological and engineering report; in quintuplicate (five copies) , including an estimate of ore 
reserves resulting from the exploration work. 
. (c) Compliance with requirements.—If, in the opinion of the Government, any of the Operator's reports are insufficient 


or incomplete, the Government may procure the making or completion of such reports and attachments as an expense of the 
exploration work ; and the Government may withhold approval and payment of any vouchers depending upon insufficient or 
incomplete reports. 	 .	 .	 . . 


(d) Accounts an4 audits.—The Operator shall keep suitable records and accounts of operations, which the Government may 
inspect and audit at any time. The Government may at any time require an audit of the Operator's records and accounts by 
a certified public accountant, the cost thereof to be treated as a cost of the project. The Operator shallkee,p and preserve said 
records and accounts for at least 3 years after the completion of the project or the termination of this contract. Upon the com-
pletion of the project or termination of the contract the Operator shall render a final ccount as provided in Article 12. 


ARTICLE 8. Payments by the Government.—(a) The Government will pay 	 ---------------------- percent ofthe allowable 
costs incurred,asthey accrue, in an aggregate total amount not in excess of $2t1k.O aJJ	 , which is 9"	 per-
cent of $ --------------- , the agreed, estimated total cost of the project in which the Government will participate; 
Pi-ovided, that untij the Operator's final report and final accounting have been rendered to the Government, and any final audit-
ing required by the Government has been made, and a final settlement of the contract has. been made, the Government may 
withhold from the last voucher or vouchers such sums as it sees fit not in excess of ten (10) percent of the maximum total which 
the Government might have been ëalled upon to pay under the terms of the contract. 


( b ) The Government may make any payment or payments direct to independent contractors aiid to suppliers, for the account 
of the Operator, rather than to the Operator. 


ARTICLE 9. Repayment by Ope'rator.—(a) If, at any time, the Government considers that a discovery or a development from 
which production may be made has resulted from the exploration work, the Government, at any time not later than 6 months after 
the Operator has renderedthe required final report and final account, may so certify in writing to the Operator. The certifica-
tion shall describe broadly or indicate the nature of the discovery or development. In the event of such certification, any minerals 
mined or produced from the land described in Article 2 within 10 years from the date of this contract, including any mined or 
produced before the certification, shall be subject to a percentage royalty which the Operator or his successor in . interest shall 
pay to the Government, upon the net smelter returns, the net concentrator returns, or other net amounts realized from the sale 
or other disposition of any such production, in whatever form disposed of, including ore, concentrates, or metal, until the total 
amount contbuted hj the ovrnm nt, wjthout interest, is fully repaid, or said 10 years have elapsed, whichever occurs first, 
as follows: bC $400 A4 . 


(1) One and one-half (13 ) percent of any such net amounts not in excess of eight dollars ($8.00) per ton. 
(2) One and one-half (1 ) percent of-any such net amounts, plus one-half (% ) percent of such net amounts for each 


additional full fifty cents ($0.50) by which such net amounts exceed eight dollars ($8.00) per ton, but not in excess of five (5) 
percent of such net amounts. 


(For instance: The percentage royalty on a net amount of five dollars ($5.00) per ton would be one and one-half (11/2) 


percent; on a net amount of ten dollars (1O.00) per ton, three and one-half (3 ) percent.) 
(b) As here used, "net smelter returns," "net concentrator returns," and "other net amountsrealized from the sale or other 


disposition," mean gross revenue from sales ; or if not sold, the market value of the material after it is mined in the form in 
which and the place where it is held. In the case of integrated operations in which the material is not disposed of as such, 
these terms mean what is or would be gross income from mining operations for percentage depletion purposes in income-tax 
determination. 	 . 


(c) To secure the payment of its percentage royalty, the Government shall have and is hereby granted a lien upon the land 
described in Article 2 and upon any production of minerals therefrom, until the royalty claim is extinguished by lapse of time or 
is fully paid. 


(d) This article is not to be construed as imposing any obligation on the Operator or the Operator's successor in interest 
to engage in any mining or production operations. 


ARTICLE 10. Assignment, transfer, or loss of Ope'rato'r's interest.—Without the written consent of the Government, the 
Operator shall not assign or otherwise transfer or hypothecate this contract or any rights thereunder. The Operator shall not 
make any voluntary nor permit any involuntary transfer or conveyance of the Operator's rights in the land described in Article 2, 
without making suitable provision for the preservation of the Government's right to a percentage royalty on production and 
lien for the payment thereof ; /rovi4ei that mere failure by the Operator to maintain the Operator's rights in the land, without 
any consideration running to the Operator other than relief from the cost of maintaining such rights (as by surrender of a 
leasehold, failure to perform assessment work, or failure to exercise an option) , coupled with complete abandonment by the 
Operator of all interest in or operations on the land for a period of 10 years from the date of this contract, shall not constitute 
such a transfer or conveyance. Should the Operator make or permit any transfer or conveyance in violation of this provision, 
the Operator shall be and remain liable for payment to the Government of the same amounts, at the same times, as would have 
been paid under the terms of the percentage royalty on production. If for any reason the net smelter returns, net concentrator 
returns, or other net amounts realized from the sale or other disposition of such production are not available as a means of meas-
uring the amount of the Operator's liability, the amount thereof shall be estimated as well as may be, and in the event of dispute 
as to such estimates, the determination thereof by the Administrator of Defense Minerals Exploration Administration or by his 
successor shall be final and binding upon the Operator. 


ARTICLE 11. Title to and disposition of prope'rty.—Al1 facilities, buildings, fixtures, equipment, or other items costing more 
than $50.00 each, paid for or purchased with funds contributed jointly by the Operator and the Government, although title may 
be taken in the name of the Operator, shall belong to the Operator and the Government jointly, in proportion to their respective 
contributions, and upon the completion of the work or the termination of the contract shall be disposed of promptly by the Opera-
tor for the joint account of the Government and the Operator, either by return to thevendor, by sale to others, or purchase by the 
Operator at a price at least as high as could otherwise be obtained, as may appear to be for the best interest of the Government, 
unless the Government, in writing, waives its interest in any such item. If necessary to accomplish such disposition, the Opera-
tor shall dismantle, sever from the land, and remove any such item, the cost thereof to be for the joint account of the parties in 
proportion to their respective interests. If the Operator, within 90 days after the receipt of written notice from the Government, 
fails, neglects, or refuses to dispose of such property, the Government may itself enter upon the land, take possession of, and 
remove and dispose of any such property as above provided. 


ARTICLE 12. Termination and completioiz.—The Government may, at any time, by written notice to the Operator, terminate 
this contract : ( a) If the Operator fails to provide his share of the money necessary to prosecute operations pursuant to the terms 
of the contract ; ( b ) if the Operator, in the opinion of the Government, fails to prosecute operations pursuant to the terms of the 
contract; or (c) if in the opinion of the Government, operations up to the time of the notice have not indicated the probability of 
making any worth while discovery and in the opinion of the Government further operations are not justified. Upon the comple-
tion of the project or any termination of the contract the Operator shall dispose of any remaining materials, supplies, facilities, 
buildings, fixtures, and equipment in which the Government has an interest, for the joint account of the Operator and the Gov-
ernment in the proportion of their respective interests ; shall render to the Government a full and final accounting of his operations 
under the contract and his expenditures of money ; and shall pay to the Government its pro rata share of any money remaining. 


ARTICLE 13 Changes and added provisiom Th* Øt Ot Ôtt'ItttI tb fltht%1* t*Ltflt 
of tz zes xd i Eithlbit	 s to be box* o1e1,y b7 the Operfttor 
aM th i*1u*tton o th 1thit *trx1s p!odw3M t the icncntrstin 
am at tl *1fe *1U be th curxnt i*¼t 4UOt&t1UL Sort tI* 1tth1i atent 


Executed in sextuplicate the day and year first above written. 	 THE UNITED STATES OF AMERICA 


:	 By 
( perator)	 .	 . 


By----- -j	 ---------------------. __ 
Louis G. Bliss - Vice President—Sales 


I,	 Carolyn M. Crichton	 , certify that I am the 
of the corporation named as Operator herein ; that 	 Loui s G . Bliss 
this contract on behalf of the Operator, was then	 Vice President - Sales


As si stant	 secretary 
, who signed 


of said corporation; 
that said contract was duly signed for and in behalf of said corporation by authority of its governing body, and is within the 
scope of its corporate powers. 	 . 


. 


U. S. GOVERNMENT PRINTING OFFICE	 16328-	 . .	 rCORPORATE 
.	 _	 L SEAL
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EXPLOMTION PROJECT C0NTMC 
P00Th iiXNERAi COMPANY 


•	 DOCKE? NO. D128kl 


EXHIBIT "A" 


cpion !rr th* W 


The ob3ect of the work is to exp3or for co3imbiva, 
tant*l, bery3 and tin in. pegi*tite dikes in the' North Carolina 
spidiaeue belt. 


The location of the work 3* appro*ii.te3 shown on 
the p attached hereto and entitled "Exhibit B Poets MAn-
eral Co. Exton, Pa." 


The dikes in Tracts 3 and 14 will be explored by 
seven diamond drill holes having a total length not in excess 


2,100 feet, yielding cores having at least 2 1/6 inch disa-
èter.


The cores will be stored in standard corn boxes 
properly labeled, and studied, saspled and assayed, and copies 
of all assay returns obtained by the Operator Will be pro-
vided to the Oovernasnt inciwling thee. of 3.3thium. The 
sludge wAil be ssled in accordance with standard practice, 
*13. cores will be available to the Government t'or inspection. 


The outcrops of the dikea 
by bulldozer and hand work. 


The outcrop of the dikes 
channels at least 6 inches wide by 
length n•t in excss of 2,3 1 0 feet. 
include cleaning the surface of the 
paring the aaales.	 • 


Will be exposed and cleared 


will be 'sailed by cutting 
6 inches deep for a total 


The channel work will 
diks, gathering and pro-


	


•	 contents of ooluiun, tantalum, beryl and tin 
will be dtera3n.d by the speotroscops or wet method. Sales 
mey be taken of the or. or of concentrates produced from the 


	


ore.	 • 
•	


The location,, direction, and extent at all work 
rnder this contract, inóludin sa3ing and assaying, is 
subject to the approval of the Government,







Estii*ted Costs of the Project 
TnaisiXoiaXèmiai) 


Aireed Estimated Mtt Costs -_-lt--.-r 
Diamond Drilling 2,100 tit $7 .80/toot	 $6 ,380 '. 00 


Channeling 2440 feet *0 .90/toot	 JL6.Q0
$18,306,Ou 


The Government wil] contribute to the costs of the 
diamond drilling and channeling on the basis of these agreed 
unit costs per toot, as they accrue for units of work actually 
performed in lieu of actual costs. The agreed unit costs jfli 
elude all costs of the work, except those items listed below, 
to the cost of which the Government will contribute on the 
basis of the actual cost* as, specified in Article 6(s) of the 
contract form This work may be performad by independent con-
tractor without reference to the provisions relating to inde 
pendent contracts arid contractors in Articles 1$ (a) and (b), 
and 6(a)(1) of the contract form. 


Estimated Actual Costs - - lu_N	 - --	 -1-U.	 -	 - 


(1) Xnda)ndént contracts	 - 


1. 1)8 Bulldoser ' 5 days . ' 
$l00/day	 $ 500.00* 
(This includes all costs of -opera-


- tions, supplies, maintenance, and - 
transportation to and troa site,)	 - 


(2) -Labgr, supervision, àonsultanta 


2. Oeolctst-Engineer - 4 sos. - 
€ $5O0Aso.	 - 


1 Geologist-Engineer helper 
4 50*. S $400/mø. 


(3)	 eratinguatex'ia1s and eupplieg 


Core boxes 


Small tools


$2 ,000 .00* 


-


250.00 


100,00
	


350.00







(1) ': 
• ?o be furnished b Operator .• J.	 fl1ri	 __.;NL	 .I1uIr. -	 .,...	 L-	 N jtLu 


• I piektç truck	 2 hrs, psi' day - 
5 day 'week for 6 weeks	 $3 .00/hr. $	 180.00 
(This includes all costs of opera 
tis, supplies, maintenance, and 
transportation to and from site.) 


(5) Uitstion and resirs	 • -	 - LtI1 r.	 •__ri--	 U4I


• 


None 


(6)


Naite 


(7) Psceneq8 


1 A000wt*nt	 440/mo. for 
4 mae,	 •.	 • 16o .00 


200 assays for Coiabii	 and 
tant*lua	 415 .00*/assay	 3 ,OGQ .00' 


200 assays fox' beryllium 
$5 .00*/assay	 1,000.00' 


• 200 assays ror tin	 $7 .50/. 	 •	 • 
assay	 rr 5, 50( .00'. 


(8) Centinpnctee	 •,	 • 1OL0O 
$d?otii1	 O !t Lth5.. PZ'ot! . 


_________________________ $2M5o .00*







-	 I-"IL-P'	 'F 


. 
MF-203	 OWNER'S CONSENT TO LIEN 


WHEREAS, the undersigned, as owner, co-owner, lessor, or seller has an interest in certain 


property in the State of North Carol_ma	 , County of Cleveland , described u... 


_i a Lease dated the 10th day of December, 1949, and recorded in 


_Book 6—B, Page 606, official records of said County,L 


which is the subject of a proposed exploration project contract, hereinafter called the "contract", 


between the United States of America, hereinafter called the "Government", and 


i FOOTE MINERAL COMPANY 	
£.	 - 


hereinafter called the "Operator"; and 


WHEREAS, under certain provisions of said contract which are set forth on the reverse 


side hereof, the Government is entitled to a percentage royalty on production and to certain other 


rights and equities which do or may conflict with or be adverse to the interest of the undersigned 


in said property; 


NOW THEREFORE, the undersigned, in consideration of said contract and as an inducement 


to the Government to entex into same, undertakes and agrees as follows: 


1. The Government's equity in and right to dismantle, sever, take possession of, and 


remove and dispose of facilities, buildings, fixtures, equipment, or other items as provided in 


the contract, or any amendment thereof, shall prevail over and be prior and superior to any con-


flicting or adverse rights of the undersigned, and the Government is authorized to enter upon the 


land for such purposes. 


2. To secure the payment to the Government of the percentage royalty on prouction/ 


provided for under the terms of said exploration project contract, or any amendment thereof which 


does not increase the maximum amount of the Government's claim here statedor alter the provisions 


for repayment, there is hereby granted to the Government a lien upon the land herein described and 


upon any production of minerals therefrom, until the royalty claim is fully paid in the amount of 


the Government's contribution, not in excess of 41$ _________________________________, or ten 
years have elapsed from the date of the contract. 


3. The undersigned shal]. commit no act nor assert any claim that may contravene or con-


flict with the lien, claim, or rights of the Government under the provisions of said contract. 


This agreement shall be binding upon the heirs, executors, administrators, successors, and assigns 


of the undersigned. 	 )


/ EAL) 
/ RUBE Hatcher 


Dated this	 P L,. dy c	 \	 , l95 . .	 ,	 ( SEAL 


__	 __[sealj_______ 


e-t 4i L'	 Ls,JsealI _______________ 
Lena B. iji.iams	 -	 _________________ 


[Seall _________ 
'Jean Cthle Hatchef	 - --


1/ Either (a) insert the legal description of the land, or (b) strike out the words "as follows" 
and insert "in a lease [or contract, deed, or other documenti dated _______________ and 


recorded in book _________ page ________ official records of said county." If (b) is used, 
the book and page of recordation cannot be dispensed with. If the space provided is insuf-


ficient, use an Annex, and refer to the Annex in the space. 


j Insert the name of the Operator as it will appear in the exploration project contract. 
3j Mining órproduction from the land is not required, and in the absence of production there is 


no obligation to repay the Government. 


4/ Insert the maximum amount of the Government's contribution.


eno.&s. 
c4e11A (SEAl 


JIov' 
1	 (SEAl 


(SEA]







e	 O 
RELEVANT CONTRACT PROVISIONS 


Repayment by Operator. (a) If, at any time, the Government considers that a discovery 
or a development from which production may be made has resulted from the exploration work, the 


Government, at any time not later than six months •after the Operator has rendered the required 


final report and final account, may so certify in writing to the Operator. The certification shall 


describe broadly or indicate the nature of the discovery or development. In the event -of such 


certiication, any minerals mined or produced from the land described in Article 2 within 10 years 
from the date of this contract, iticluding any mined or produced befote the certificatión,. shall 


be subject to a percentage ro yalty which the Operator or his successor in interest shall pay to 
the Government, upon thenet smelter returns, the netconcentritor raturns, or other et anountS 


realized from the sale or other disposition of any such production, in whatever form disposed of, 


including-ore, concentrates, or metal, until the total amount contributed by the Government, with-
out interest, is fully repaid, or said 10 years have elapsed, whichever occurs first, as follows: 


(1) One and one-half (lfl per cent of any such net amounts not in excess of eight dollars 


($8.00) per ton.	 &-	 - 


(2) One and one-half (1*) per cent of' any such net amounts, plus. one-half (4) per cent 
such net amounts for each additional full fifty cents ($O5O) by ihich sucti net amounts exceed 


eight dollars ($8.00) per ton, but not in excess of five (5) per cent of such net amounts. 


(For instance: the percentage royalty on a net amount of five dollars ($5.00) per ton, 


would be one and one-half (14) per cent; onanet amount of ten dollars ($10.00) per ton, three 


and one-half (34) per cent.) 


(b) As here used, "net smelter returns", "net concentrator returns", and "other net 


amounts realized from the sale or other disposition", mean gross revOnue from sales; or if not 


sold, the market value, the market value of the material after it is mined in the form in which 


and the place- where it is held. In the case of integrated operations in which the material is not 


disposed of as such, these terms mean what is or would be gross income from mining operations for 


percentage depletion purposes in income tax determination. 


(C) To secure the payment f its percentage royalty, the Government shall have and is 
hereby granted a lien upon the land described in Article 2 and upon any produotion of sinerala 
therefrom, until the royalty claim is extinguished by lapse of time or is ully paid. 


(d) This article is not to be construed as imposing any obligation on the Operator or 


the Operator's successor in interest to engage in any mining or production operations. 


Title_to and disposition of property. All facilities, buildings, fixtures, equipment, 
or other items costing more than $50.00 each, paid for or purchased with funds contributed jointly 


by the Operator and the Government, although title may be taken in the name of the Operator, shall 
belong to the Operator and the Government jointly, 1n proportion to their espect1.vé coarributione, 


and upon the completion of the work or the termination of the contract shall be disposed of protly 


by the Operator for the joint account of the Government and the Operator, either by return to the 


vendor, by sale to others, or purchase by the Operator at a price at least as high as could other-


wise be obtained, as may appear to be for the best interest of the Government, unless the Govern-


ment, in writing, waives its interest in any such item. If necessary to accoiplish.such dispo-
sition, the Operator 8hall dismantle, sever from the land, and remove any such item, the cost 
thereof to be for the joint account of the parties in proportion to their respective interests. 
If the Operator, within 90 days after the receipt of written notice from the Government, fails, 


neglects, or refuses to dispose of such property, the Government may itself enter upon the land, 


take possession of, and remove and dispose of any such property as above provided. 
-r-


.')	 .. ' 


Vt	 -t 


IDtsrior—Ouplicatlng Seotion, Washington. P. C.	 18264
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UD STATES DEPARTMENT OF THJTERIOR	 Budget Bureau No. 42—R1035.2. 
Form Approved. 


D ENSE MINERALS EXPLORATION ADMI 	 RATION 


OEPA1T?ET OF WE 1731


Not to be filled in by applicant 


b3ocket No. 
Metal or Mineral 
Date Received 
Estimated Cost-------------------------------------------
Participation (Government %) 


APPLICATION FOR AID IN AN 
EXPLORATION PROJ ECT, PURSUANT 1oJA N 8 '1 


DMEA ORDER 1, UNDER THE DEFENSE
PRODUCTION ACT OF 1950, AS AMENDED 


INSTRUCTIONS 
1. Name of applicant.—(a) State here your full legal name, in the form in which you will wish to contract, and your 


mailing address: ---- - 1QQte----1opan,(.CoIQratiQa)__________________________________________________________ 
•	 -------------


------------Phiia phi&,44 a ------------------------------------------------------------------------------------------------


• ------Incorporated under------Qf---tflcQmm-onw1thoPnuy1ani-a _________________ 
(b) If other than an individual, add to your name above whether a corporation, partnership, etc., and the name of the State 


in which incorporated or otherwise organized. 
(c) If a corporation, add to above statement, titles, names and addresses of officers. See attached page 1. 
(d) If a partnership, add to the above statement the names and addresses of all partners. 


2. General.—Read DMEA Order 1, "Government Aid in Defense Exploration Projects," before completing this application. 
Submit this application and all accompanying papers in quad ruplicate (four copies), with your name and address on each 
sheet of the application and on all accompanying papers. Where sufficient space is not provided on the form for all required 
information, state it on an accompanying paper, with a reference in each case to the instruction to which it refers by number. 
Comply with all applicable instructions; or, if not applicable, so state. File the application with Defense Minerals Exploration 
Administration, Department of the Interior, Washington 25, D. C., or with the nearest field executive officer thereof. 


3. Applicant's property rights.—(a) State the legal description of the land upon which you wish to explore, including all 
land which you possess or control that may be benefited b the exploration, and excluding any land or interest in land which is 
not to be included in the exploration project contract-------


(b) State any mine name by which the property is known. Williams Property, Tracts 1,2,3,4. 
(c) State your interest in the land, whether owner, lessee, purchaser under contract, or otherwise _ L.e.ssee,,,,,,,,,,,, 


(d) If you are not the owner, submit with this application a copy of the lease, contract, or other document under which 
you control the property. Copy of lease Exhibit 3. (d) attached 


(e) If you own the land, describe any liens or encumbrances on it-------I1QQWflTh,1p---------------------------------------


(f) If the land consists of unpatented claims, add to the description above, the book and page numbers for each recorded 
location notice. No unpa tented' c1aims exist. 


4. Physical description.—(a) Describe in detail any mining or exploration operations which have, been or now are being 
conducted upon the land, including existing mine workings and production facilities. State your interest, if any, in such 
operations. Also describe accessibility of mine workings for examination purposes.- See att:ached page 2. 


(b) State past and current production, and ore reserves, if any, giving quantities and grades. U	 U	 lit 
(c) Describe the geologic features of the prcperty, including mineralization, type of deposit (vein, bedded, etc.), and your 


reasons for wishing to explore. Illustrate with maps or sketches. Send with your application (but not necessarily as a part 
of it) any geologic or engineering report, assay maps, or other technologic information you may have, indicating on each 
whether you require its return to you. See ;attached page 3. 


(d) State th facts with respect to the accessibility of the project: Access roads, distances to shipping, supply and residence 
points. See attached page 3. 


(e) State the availability of manpower, materials, supplies, equipment, water, and power. See :attached	 4. •1 	 19 nS	 '	 I .	 I	 n







5. Th exploration project.—(a) Stat$ mineral or minerals for which you wish toore cQ1UJ11-b1te,,------------ I 	 • 
•-------------Ta1iteTinay-i ---------------------------------------------------------------------------------------------------


(b) Describe fully the proposed work, including a map or sketch of the property showing a plan (and cross sections if needed) 
of any present mine workins, and the location çf the proposed exploration work as related to such features as contact. 
veins, ore-bearing beds, etc. ee attached page 4. 


(c) The work will start within 3.O days and be completed within -----4---- - months from the date of an exploratio. 
project contract. 


(d) State the operating experience and background of the applicant with relation to the ability to carry out such explc 
ration project, and also that of the person or persons who will supervise the operations. See attached page 4.	 \ 


6. Estimate of costs.—Furnish a detailed estimate of the costs of the proposed work (you will have to use a separate sheet) 
under the following headings. Add the totals under all headings to give the estimated total cost of the project: 


(a) Independent contracts.— (Note.—If the applicant does not intend to let any of the work to contractors, write "non& J 
after this item. To the extent that the work is to be contracted, do not repeat the cost of the contract-work insubsequen 
items.) State the cost of any proposed independent contracts for the performance of all or any part of the work, expressed in 
terms of units of work (such as per foot of drilling, per foot of drifting, per hour of bulldozer operations, per cubic yarc 
of material moved, etc.). See attached page 5. 


(b) Labor, supervision, consultcints.—Include an itemized schedule of numbers, classes and rates of wages, salaries or feet. 
for necessary labor, supervision and engineering and geological consultants. See attached pages 5 rand 6. 


(c) Operating materials and supplies.—Furnish an itemized list, including items of equipment costing less than $50 each, 
and power, water and fuel. See attached page 6. 


(d) Operating equiprnent.—Furnish an itemized list of any operating equipment to be rented, purchased, or which is owned 
and will be furnished by the Operator, with the estimated rental, purchase price, or suggested use-allowance based on presenl 
value, as the case may be. See attached page 6. 


(e) Rehabilitation and repairs.—Furnish a detailed list showing the cost of any necessary initial rehabilitation or repairs 
of existing buildings, installations, fixtWes, and movabLe operating equipment, now owned by the Operator and which will be 
devoted to the exploration project.	 1J one 


(f) New buildings, improvements, installations.—Furnish a detailed list showing the cost of any necessary buildings, fixed 
improvements, or installations to be purchased, installed or constructed for the benefit of the exploration project. None	 2 


(g) Miscellaneous.—Furnish a detailed list showing the cost of repairs to and maintenance of operating equipment (no 
including initial rehabilitation or repairs of the Operator's equipment), analytical work, accounting, workmen's compensatio: 
and employers' liability insurance, and payroll taxes. 	 See attached page 6. 


(h) Contingencies.—Give an estimate of any necessary allowances for contingencies not included in the costs stated above. 
NOTE.—NO items of general overhead, corporate management, interest, taxes (other than payroll and sales taxes), or an: 


other indirect costs, or work performed or costs incurred before the date of the contract, should be included in thE 
estimate of costs. 


7. (a) Are you prepared to furnish your share of the cost of the proposed project in accordance with the regulations oi 
Government participation (Sec. 7, LMEA No. 1)? We are prepared to furnish our share of tbj 


(b) How do you propose tc furnish your share of the costs? cost which amounts to 2, 684. 10. \ 


Money 


Explain in detail on acompanying paper.


CERTIFICATION 
The undersigned, whether as an individual, corporate officer, partner, or otherwise, both in his own behalf and acting for 


the applicant, certifies that the information set forth in this form and accompanying papers is correct and complete, to the best 
of his knowledge and belief. 


Dated	 39 -------------------------, 195


FOOTE NINERL C0MR.NY 


B	


,5pplicant) 


L. . Bliss, Vice President 
•	 c ., 


•	 .------------
Title 18, U. S. Code (Crimes), Section 1001, makes it a criminal offense to make a wfsIy false statement or representation to any depart-


ment or agency of the United States as to any matter within its jurisdiction. 
U. S GOVERNMENT PRINTING OFEIC 	 16-68551-1 


LII Use of equipment owned by you	 Other







•	 .. ote Mineral Company, 
W. Chelten	 ve., 


Philadelphia 44, Pa. 


Pge1 
1.	 (c) Titles, names and addresses of officers. 


Chairman of the Board ------ H. C. Meyer 
9421 Meadowbrook Ave., 
Philadelphia 18, Pa. 


President, Treasurer & Director - Gordon H. Chambers 
• ,	 .	 ,.	 . 7909 St. Martins Lane, 


Philadelphia 18, Pa. 


'Secretary & Director	 - -. -	 - - Ernest G. Enck, 
Felicity Farm, 
Swedesford Rd., 
Gwynedd Valley, Pa. 


Vice President in Chaxge of Sales •	
0 & Director L'.	 G. 'Bus 


6.07 Custis Road, 
Glenside, Pa. 


V 1 ce President in Charge'ôf	 . 
Production & Director - - - - Felix B. Shay, 


427 N.	 :aThut Street, 
West Chester, Pa. 


•	 ,	 Vice President lxi Charge of '	 • 
,Research& Director - --'- - S. C. Ogburn, Jr., 


618 Woodleave Road, 
Bryn Mawr, Pa. 


Director	 -	 -	 - Robert J. Lewis., 
Estabrook & Company,' 
40 Wall Street, 
New York 5, N. Y. 


Assistant Secretary-- - -- -- -- -- Carolyn M. Crichton, •	 0	 , 	 • 	 , 	 '••	 • 	
0 75 Slocum Street, 


Philadelphia 19, Pa. 


Assistant Treasurer ---------
0


• Paul E. R.app, 
• 109 Cedarbrook Road, 


Ardinore, Pa.







Foote Mineral Co., 
18W. Chelten Ave., 
Philadelphia 44, Pa. 


•	 Page 2 


3. (a) The land under consideration in this application 
shall be knbwn as the Williams Property, Tracts 
1 2,,, 3, and 4. A legal description and identifi-
cation of the tracts is contained in a Jeas? between 
the Foote Mineral Company and L. N. Williams and 
wife, Lena B. Williams, Janie McClintock Cole, Jean 
Cole Eatcher and husband, Rube Hatcher, Emily Cole 
Hovis and husb:and, Robert A. Hovis, Fraces' Cole Cuip 
and husband, B. .B. Cuip. This. lease is attached and 
is known as Exhibit 3. (d). (See also Exhibit 4. (d)-1. 


4. (a). To the best.. of our knowledge there.have been no 
mining or exploration operations on the property 
under consideration other than one small pit dug 
approximately 15 years ago. There are noexisting 
mining workings or production facilities available 
on these, properties. The land is easily accessible 
for investigative purposes as is evidenced by the 
maps contained herein wider Exhibits 4. (d)-i and 
5. (b). 


(b) To the best of our knowledge there has been no past 
or current production. Ore reserves are not definite-


• ly known. However, as a result of work done. and pub-
lished by the 13.8. Dept. of Interior wider title of 
't The Tin-Spodumene Belt of the Carolinas" - A Prelim-
inary Report -. Geological Survey Bulletin 936-J, we 
have confidence that •there are iinportantréserves of 
Colunibium, Tantalum, Tin and Beryl in these proper-
ties.. From the similaity of the outcroppins of 
Spodumene, and ttt which has been proven in proper-
ties adjacent to the Williams Property, we have con-
fidence that an exploration of the Williams Property 
will result in proving up reserves equal to those 
being currently worked by us at Kings Mountain, North 
Carolina at tins time. It will be observed from the 
Geological Survey .BuIlet,in 936-J, (Exhibit 4. (b)-1 
attached) that the: probabilities are that Columbite, 
Tantalite, Tin and Beryl are likely to present in 
these properties in commercial quantities which can 
be economically beneficiated. Whereas the ore reserves 
present in the Williams tracts wider consideration 


• have not been . proven, we have, during the past year-
and-;a-half been recovering COlumbite and Tin from 
comparable rock in adjacent properties. Since the 
installation of facilities capable of beneficiating 
.Tin-Columbite inSeptember 1951 we have produced ap-


• proximately 20 ton of'.each as abproduct. .to t.he 
beneficlatiOn of .Spodumene. 


Exhibit 4. (b)-2 attached' ind±cates the Beryllium con-
tent of Spodumene bearing pegmatites on the property 
we are currently working. It is our belief that com-
parable or superior concentrations of Beryl can be 
found on the Williams tracts. 


. 


S







Foote Mineral Co., W	
18 W. Chelten ve., 
Philadelphia 44, Pa. 


P.age 


4. (c) (1) The type of property on which we wish to 
conduct exploration is best. described in 
Exhibit 4. (b)-i, "The Tin-Spodumene Belt 
of the Carolinas", Geological Survey Bulletin 
936-J.	 .' 


(2) Report of W. R. Griffltts of the U. S Geo-
logical Surve, Exhibit' 4. (b)-2, andletter 
from Dr. R. N. Foose, Exhibit 4. (c)-2 attached, 
are incident to our current ho1ding and opera-
tions which are adjaceit to the Williams tracts. 
We do not have as definitive results from explora-
tion on the Williams tracts. 


(3) The reasons we wish to explore the Williams tracts 
are as. follows: 


a. The Governjnent is. seeking certain, metals and 
minerals of strategic importance. The Govern.-. 
ment lists coluaibite, tantalite, tin and beryl 
as falling under the most important classifica 
tion of these minerals and metals. 


b. We are currently operating a flotation pràcess 
located on our own land adjacent to the Wifliamg 
tracts. This plant, capable of processing 350 
tons per day is being operated for the recovery 
of Spoduniene, Tin, C oluinbite and ultimately, Mica, 
Feldspar and Beryl. We have a keen interest in 
altering the flow sheet to include the recovery 
of Beryl after the metallurgy has been success-
fully wOr1ed cut. 


We realize that the type of rock we should pro-
cess should be .the'ichest rock in Tin,,. Columbite 
and Beryl. Thus, should exploration of the 
Williams property, Tracts 1, 2, 3, and 4, dis-close that certain areas are, richer in those 
minerals listed herein, our 'intent would then 
be to be more selective in our quarrying opera-
tions. 


For these reasons we consider it of value to the Government, and to our own operations, to determine at the earliest 
possible date th? reserves and analyses of rock available 
in the Williams tracts.	 . . 


4. (d) It will be seen from the map, Exhibit 4. (d) -1 attached, that three of the tracts are bordered by public thor-
oughfares, the Southern Railroad is within easy hauling 
distance, our existing flotation plant is also within 
easy hauling distance. The iole area is within several 
miles of Kings Mountain, North Carolina.


Ill







:	 : •	 •	 .	 oote Mineral Co., .. '	 1 W. Chelten Ave., 
Ph1ade1phia 44, Pa. 


'	 Page 


4. (e) On adjacent properties we currently employ between 
40 and 60 men and we consider the manpower problem 
to he easily solved. Not only can we draw'. on the 
farm districts in' thern. are:a but from such towns as 
Kings Mountain, Gastonia and Charlotee, North 
:Ca.rolina.	 , 


Materials, supplies and equipment can be procured. 
•	 locally from Charlotte, Gastoni'a and' Kings Mountain 


or can be hauled in by truck from mOre 'distant points, 
:or by Southern Railroad, 


.Water and power --We consider the water and power 
'supply to be perfectly adequate . to.operate a flota-
tion mill of over 5 times the size of current capa-
city. We have our own reservoir adjacent to the 
mill and we. currently draw water from two creeks 
capable of delivering 600 gallons per minute. The 
electric power available is from Duke Power Company. 


5. (b) Details of the location of the proposed exploration 
work are shown on map marked Eithib1t 5. (b) attached. 


5. (d) The Foote Mineral Company has been operating similar 
properties in the Kings Mountain area for the past 
2-1/2 years. To date four different quarries have 
been &posed and mined. The rock from these quarries 
has been beneficiated a..n our flotation mill located 
on these properties vhich are ad,jacent to the Williams 
tracts. 


The Foote Mineral Company has previously diamond 
drilled core holes to log the cores on its property 
adjacent to the Williams tracts. 


Foote Mineral Company is acquainted with and well 
versed in the splitting and analyzing of the cores 
for such elements as Beryl, Columbiuxn, Tin..and T:ant'a-
lite. The Company is also familiar with methods of 


•	 exposure of ore b'Odies 'by trex'ching .for purposes of 
delineating the ore bodies. 


Mr. Felix B. Shay 'and Mr. Dudley' R. ainOy of Foote 
Mineral Company are the two men who will supervise 
these operations. Their background of experience and 
capabilities ,are attachéd'.in Exhibits 5. (d)-1 and 
5.. (d)-2 respectively.







S
Foote Mineral Co., 
18 W. Chelten Ave., 
Philadelphia 44, Pa. 


•	 6.	 Estimate of costs.	 Page 5 


(a)	 Independent contracts 


Rentals - Diamond drilling will be 
done on a contract basis and all 
equipment will be furnished by the 
contractor for this operation. 	 It is proposed to secure three bids 
and award contract to the lowest 
acceptable bidder. 


1-	 Estimated cost - 2100 1 * - $5.75 ft.	 .	 .	 .	 . $ 12,075. 
(This estimate includes, the water 
pump to be supplied by contractor) 


Channel - Estimated footage - 2140' 
(Channeling to be accomplished in 
4 locations shown as locations 57, 


56,55 and 51. See Exhibit 5. (b)* 


Rentals 
iD-S bulldozer -. $100. a day - 5 days	 . . 500. 


Pill Holgs* 
0Location	 rio. Holes	 Footage 


57	 2 at 300'	 600 
Northof	


0, 


•	 56	 lat400'	 ( 
1 at 300.'	 .	 (700 


55	 0	 lat200'	 ( 
I at 400 ?	 (600 


5.1 
.0;	 . 	


. 	 1	 t 200'	 200 0 


2100 


* Refer to Exhibit 5.	 (b)	 . 


(b)Labor,	 supervision, consultants 	 0	 0	


00 


Foote labor for channeling - estimat.e one 
O	 man hour per foot at 90	 per hour, for 2140 '	 . 1,926. 


0	 Supervision - one consulting geologist at 
,$60. per day - required 30 days - plus O	 ,0	 travelling expenses estimated at $500. 	 •	 •	 • ..	 . 2,300. 


0	 One mining engineer at $400. per month 
required 20% of the time	 .	 .	 .	 .	 .	 .	 .	 . 320. 


O0
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6.	 (b) (continued) 


One draftsnian at $1.75 per hour 
required 200 hours	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . $	 350. 


t One accountant at $400. per month, 
required 10% of the time .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . 160. 


One stenographer at $1. per hour, 
required 200 hours	 .	 ..	 .	 ...	 .	 .	 .	 .	 . 200. 


(c) Operating materials and supplies 


Coreboxe	 .	 .........	 .	 .. 250. 
- Small	 tool. s	 .	 ..	 .	 .-	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . 100. 


\ Surveying equipment - book value $600. 
• . 410.-depreciation permonth-4 months . •..	 .	 . 40. 


(d) Operating equipment 


• ,
Pick-up truck owned by Foote Mmeral 


• Company	 2 hours - per day for 6 weeks at 
$3.	 per hour (5 day week)	 .	 .	 •	 .	 •	 ..	 .	 .	 . 180. 


(g) Miscellaneous 


; Analyses - 200 samples Beryllium determina-
tion at $S.	 ea	 (spectrograph)	 •	 .	 .	 .	 .	 .	 .	 . 1,000. 


200 samples Columbium-Tantalum 
determination at $15.	 ea.	 .	 •	 .	 .	 .	 .	 .	 .	 • 3,000. 


200 samples Tin determination 
-- -at . $10.	 ea .	 -	 .	 . •	 .	 ••.	 •	 •	 .	 .	 .	 .	 .	 .	 .	 • .	 . 2, 000. 


(h) Contingencies 2,4*0. 


TOTAL	 •	 .	 .	 .	 •	 . $ 26,841. 


/,7<; 


.
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S	
NORTH CAROLINA 


CLEV.LANJ) COLTNTY


LEASE 


THIS LEASE made this 10th day of December, 1949, by and 


between L.	 WILLIAMS ana wife, LENA B VILLIA1S, JANIE 


jvjCCLINTQCI( COLE (widow) by her Attorney-n-fact, JEAN COLE 


}IATCIIER (see oo Ter of attorney recorded in Book 5Q, page 640 of 


the Cleveland County Registry), JLAI COLE HATCFR and husband, 


RUBE HATCHER, Ei'iILY COLE IQVIS and husband, ROBERT HOVIS, all 


of the Necklenburg County, i''orth Carolina, and FR&NCIS COLE CULP 


and husband, B. B CULP, of Gaston Coiiaty, N orth Carolina, here-


inafter eolleetively called 1tLesor", parties of the first iart, 


.	
and FOQTE iINERAL COM?ANY, 	 corporation organized and existing 


under t 1'ie lavs of the Coinmonealth of Pemisylvania and having its 


principal office and 1ace of business in the City of Philadelj}ua, 


Pennsylvania, hereinafter callea ttLesseett, party of tne secotid 


part,


W I T N E S S E T H 


1. For aria in consideration of the sum of One Do].,lar 


(i.00) to Lessor in hand aid by Lessee, the recei pt thereof is 


hereby acknov1ecged, and also, in consideration of the rents or 


royalties hereinafter jroviced to be nid by Lessee to Lessor, 


Lessor öoes hereby grant, demise, lease and let exclusively unto 


Lessee the interests hereinafter sDedIfled in the tracts of land 


hereinafter more irticulerly described for the ouroose of explor-


ing, ropecting, mvestiting, drilling, ouarryin, mining, oro-


cessirg, transoortiig,sel1ing, manufacturing and. consuming Lime-


stone, Dolomite and Spodurnene, and all other nanercis on or under 


the said tracts of land, and i'or the ourpose of housing enoloyees 


ofLessee, 8nd for such urposes, 8nd to 5uch extentas may be. 


iecessary or convenient for accomplishing 'such urooses, to have 


he ri,ht o ingress, egress anct regress over and uoon the said 


racts of land, the right to build and construct roads, vvays, 


'ailroaa tracks, pipe lines, electric poier lines, teleohone lines 


/0	


• 0	 0	


0 •
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S
and other structures and. facilities, the right to use any waters 


upon the said tracts and to divert, dam and imoound such waters, 


the right to use, remove, or demolish any buildings or structures 


which my be upon th FIRST TRCT, SECOND TRPCT and. THIRD TRACT - 


described helow nd to use or dis pose of the materials therein arid 


also the right to cut doun any standing tmber upon said tracts 


and to use or dispose of such timber. 


2. The tracts of lana. herein granted, dem.ised, leased and 


let are situate in Number 4 Township , Cleveland County, orth 


Carolina, anc. are more particularly described as follov?s, to wit. 


: FIRST TRACT. Both mi.ne±'al and surfa rights Iri that . • • 
tract. of land described.a . follows.:	 . . 


. Beginning at an iron stake in thecenter.of the old Shelby 
and York Rod, which ooint of beinning is located 1330 feet N 
18-26 . w from. a concrete monument, the easterniOst corner of the 
96 acre tract of land conveyed by Ephriarzi Jackon and wife to 
L £1 Villiams by tvo deeds resoectivly dated 30 June 1936 rnd 
9 November 1937, and recorded in book 4-0 age 203 nd Book 4-K 


. . page 423, and runs thence withtheline of 1iihithey Wells N 66-25 
E631.4 feet to an iron.stake; thence with the line of George 
w. Pe1 tterson N37-20 W. S6Ofeet to a concrete monument, the : 
southeastern cornerofthe l.4acre tractof lañdconveyed by. 
L S Blalock and wife to hunter 'ells by deed dated 30 December 
1918 ?nd recorded in Book JJJ age 389 thence ith the southerly 
line of saidl.L acre tractS67-56 W448.8 feet to a concrete 
monunient, the northemost corner of said 96 Ecre tract, thence 
wit }i a line of said 96 acre tract S l-26 E. 560 feet to the toint 
of beguining, containing 6 79 cres according to lat of survey 
of L. .8 Falls, Registered Surveyor, made in June 19L9 'nd re-
corded in Plet Book 5, page 77, and beiig the same tract of land 
conveyed to L i± Villiaras by deed of 1ntney ells r ated 1 Ari1 
1937 and recorded in.Book 4-P pagel86, afid being.tbe same tract 
of land.inwhich•L. i!..Willlausand;iife conveyed a one-half 
interest to Janie i1CCljtk Cole, etal by deed datedi SeDteinber 
l915 and recorded in Book 5-N	 ge 367, all of the oeeds and the 
piat mentioned above being'recorded in theofficè of 'the Register 
'of Deeds for'Cleveland 9ourity,iort1. Carolina' 


SE'CONi) TRACT Both surface and mineral rights in that tract 
of lend described as follos. 


Beginnuag at a ste i.n the East eo.ge of the Battle &round 
Road, the Southiest corner Of. the 2-acre tract : of lnd conveyed 
to Lizzie i'itchem by Carrie B. 'H'ord, Exe'cutrjx, by deed dated 
1 August 1936 and recorded iri Book 4-0 page 410, and, runs thence 
with the line 'of Lizzie Mitchem N 64-32 E 842. feet to an iron 
stake i!'l the line of tie 30 acre tract of 1nd of Mildred L. Moss, 
thence with the line of ildred L lioss S 22-37 E 521 feet to an 
iron stake in the old line of the 212. acre tract conveyed by 'H. 
D. Lee nd others to A. V. Falls by deed dated 15 Febru?rv 1877 ar 
recorded in Book X oee 41, thence iith the said line of the pro-
perty formerly known as the Tin I'iñe lrthd S 47-19' L 1657 feet to 
a sourwood on the right bank of a gulley, thence \1th another II 
of saio 212 acre tract S 26-25 W J.45 feet to an iron stcke, then 
p ith another line f said 21.2 acre tract and a1oiig t 1'e oroperty 
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of George Vi.. atterson S 48-37	 1379.2 feet to n iron stake, 
the southernmost corner of 3ald 212 acre trct, tience i'ith 
another line of said 212 'cre trect nd 1on' the ''rooerty of 
SEfl Jackson anc the Droertr of Plonk N 28-46 W 2198 feet to 


	


.	
wbite oak stump;thence v,tth another line of said.212 acretract 
and 1ong the roperty of Ledford N 2542 i S89 feet to. an iron 


.. stake; thence 1ong the easterly line o the13-1/ .2 acre tract .. . .. of land conveyed by Carrie b..hd, Executrix,to W. .J. Crawford 


	


:.	 by deed dated 12 Januaiy 1931 .nd recorded in Book 4-P iage 41L, 
..	 and along the property . of. Linch, DilTh,rd 	 other s N 11-59 


E; 1339 feet to the northernmost point of a large stone,. a corner 
•.; of said 212 .acretract; thence. with a lineof sid 212 acre tract . 


and along the Droerty of Frank (iLc.ss S 49-23	 322 feet to an 
. . iron stake, the northwest corner of the 2 acre tract conveyed by 


L	 il]iams and others to hill Burns nd T1fe b deed dated 
. 2 Januery 1940 and recorded jn : Book 4-X p.gë 3B2; thencerithsajd.
Burns roperty S 2S-25 297 feet to an iron stke, thence iith 


. : another J:iieof said 	 rris.. property i 51-4 E, 303.1 feet to an • • 
iron stake; thence iitha line of the 36 6cre trEct conveyed by 
3. G.. Hord and wife to J . i[. Pattrsori. by deed de;ted 27 November 
1923 and recorded in Book NNNpage132 S 9-45 V' 1024.4 feet to 


. .. an iron stake;thence ith atther lifleof said?atter.son property 
S 68-59 i 1509 feet to an :irofl stake on the west ic1.e of the 


. .. .	
Battle Ground Road; thence with anotherline of. said. Patterson . S 	 • • 	 . propertyN l243 E.1003 feet to n iron stake; thence with a line 
of theropeity of Lizzie itcheiiS.. 29-22E 	 feet to.thepoint
of beginning, containing ll.3 cres according to lat of survey . .	 .	 of L. B. Falls, Registered burveyor, .ñide in un l9J9 .nd re-
corded in Ple.t Book 5, page76,End being the same tr.ct of land 
conveyed to U. N,Williarns by Carrie J3I lord, Fxecutrix, by deed 
dated 1L Septeber 1936and recored in Book 4-Q oage 3 and also 


...	 being the same tract • of land i irihic h 	 '• gill'i'ms and wife • 
: •	 conveyed a one-half interest'toJnje'!cCljntock Cle, et al, 


by deed dated I Septber 191.5 and recoreain Book 5-N	 367, 


	


.. '	 all the deeds ancithe plat mentioned above heig recorded. in the 
:


	


	 office ofthé Regiterof Deedsfor Cleveland;County,ror.th : 
Caro1na 


ThIFD TR'CT. Both surface and uiner1 rights in that tract 
of land described Es follos 


Beginning t a concrete inonuaent (forxuerly an ashe) east of 
Mill Creek and south of the School House Branch, neal-' the moi*th 
of School -iouse Branch where it flov:s into Mill creek, and..rijns 
thence N lO-38..E ôrossing SchoolEouse'Banch, the old York & • .	 Shelby Road andil1 Creek 3L5"feet to a concrete monent;. 
thence N 18-26 f with the Jine of hitney V tells, 1330 feet to 
an iron stake inthe center of said. rbd, the southi:est co-rner 
of t1'e 6 79 acre trEct of L .i'	 il1iams, et al, thence 1'T 18-26 


O	
with the resterly line of said 6.79 acre tract 560'feet to a •	 concrete :t.bnient on the v7e stsce'o'Hsaid.Ioad,, the northv:est 


corner of seict 6 79 acre tract, thence S 67-9 	 along the
southerly line.of the 10.1 acre tract. coiiveyéd by J. . Hern'don 
end vire to Li,hte1 Vells by deec aatecl 17 February 1916 and 
recorded in Book BEB, page 5531362fe.et to'a.n iros.take;' 
therce t 25-58 "1, with nother line of said 10 1 acre tract, 
138 feet to a stone, thence S l-Q0 W, vith the troperty of 
Will Allen, 8L3feet crossing a branch to ah"ion stake n an' 
old stunip hole; thence S 0-31 
Detman, 581 feet crossing said branch three tunes to a rilaDle 


4	 -•	 4	 4 


'	 r'
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on the east side of said branch, thence neerly t rith sai branch 
10 courses nd distances as fo11o v s	 (1) S 48-56 E'197 feet to 
a poo1r oil the iest side of said br,anch, (2) S 50-23 E 177.7'feet to an iron stake, (3) S 9-31 E 77 5 v feet to e stone, (4) S 67-06 E 21Ofeet to	 stake (formerly a spring),(5) S 36-50 E 231 feet
to a large sweet gum, (6) S 21-11 E 249.3'feet to a large o'1r, . :	 • ,(7) s 3-01 E 379fëet to.a stake, (8) S 12-45 E 3L3feet to a • 
stake, (9) S 63-15	 12 feet to	 stone t root of olne, nô 
(10) S 39-00	 132 feet crossing i11 Creek to an iron stake, a 
corner of the proDerty of Ect Stewart, tnence N 53-20 E, with the 
Drooerty of Ed Stewart, 1675 feet to the D1ce of beginning, con-
taming 99 8 acres accoraing to n1t of survey inde by L. 
F211s, Registered Surveyor, in June 19J9 &nd recored in Plat 
Book 5, rage 77, 'na being tne seine roDerty conveyed by EDhriarn 
Jackson cnci wife to	 Vi11iams by two deeds ceted 30 June1936 nd 9 ovember 1937 nu recorae in Book 4-0, Dge 203, rind Book &K, pge 423, ri bem, the same rooeity in whieh L i 
iu1iams anci wife conveyed a one-half undivided rnterost to 


Janie ViCC1itok Cole et al, by deed dated 1 September 195 and 
recorded m Book 5N,	 ge 367, 11 of the deeds ano the 1t men-





tioned above being recoroeci in the office of the Register of Deeds 
of C1eve1aicj County, orth Caro1na. 


FOuRTH TRACT. All mining and mineral rihts ad -]1 other 


.	
rights, interests, e8seraents, pUrtennces nd Drivileges de-
fined in the four deeds recorded in Book 4-O page 20', Book 4-0 oege 206, book 4-0 Dage 208 nd ±3ook 4-0 cage 209 of the Cleve-
land CountSr North Carolipe Registry, in ano. to tb't tract of land 
described 's follows 


Beirmang et cn iron stake in the test eage of roac, for-
rnerly a fallen i'ost oak, 1 hich fallen post oak is tne northeest 
corner of the 186 acre tract conveyed by r	 Dickson and wife 


: • '	 to B. 0. Jenkins by deed . dated 5 October 188 .5 and recorded in • Book Q, iage 491, and v rhich fallen JoSt osk is also s corrnnon 
corner of the W.alkerPatterson tfl yardlot conveyed by JobnFi, 
Crow and ife to B. 0 Jenkins by deed dated 20 June 1885 end . .


	


	 . recorded .in Book T, pae 290, and the 182-1/2 acre tract c•ofl_:
veyed. by L.'J.Dickson and wife to i:T. C. Graham by deed.dáted 
21 April 1873 and recorced in Book N, page L86, n3 runs thence .. ..	
N .66-30 E 4Q4feet t 4 . an iron stake; tIpncè N 35-57 W 93l'ft.. 
to en iron stake, tience N 34-57 967'feet to an iron stake in 
a line of the ill Allen land, thence S 23-59 W, cossin& tvro 
roads and along a line of the Archdale Farms l757lfeet to a stake, 
thence S 2-39E crossing the westerly of. the t1 To roads uentjoned above, 693 feet to a stake, thence S 82-37	 3'3/eet to a stcke,thence S 1-41 1 577 feet to a stone, thence S L-30 1386 feet to a ooint, thence S 3L-30 280 5 feet to a point, thence S 49-J5 E 594 feet to a stone, tnence S 30-J5 E 792 feet to hickory 
stump, thence N 57-45 E 775'feet to a ooint in ulli Creek, thence .	 S 3-00 957 'feet to a Doint, thence N 81-00 . 1660/feet to a 
stcke, thence N 6-30 1230'feet to a stake, thence N 51-23 E, crossing a . braich,. 8l5.feet to a stake; thence N 27-5L W,. crossing 


......road, 240.5 ft.to a stake on the nortberly side of il1 Creek; 
thence b 83-19 , along the northerly side of liii]. Creek, 164 feet 
to a stake, thence N 23-20	 1L90.6feet to the ],ace of beginning,containing 249.54 acres acorc1 ing to lt of survey of L B. Fells, 
regi3tered surveyor,	 Ce in SeDteuber 19L9 and recorded n Plat 
Book 5, pee 78, and being the seine land to which ilnnerl rights 
therein were conveyed to. i. Wii]J.ams In l935by' four (4) deeds recorded in E . 00k 4-0 at. ages 204, 206, 208 and. 209, nd being the 
same lnd to which a . one-half interest in the minEral rights 
therein	 conveyed by J ..'i ii11iams end \2fe to Jenie I"icClintock 
Cole, et al, by deed dated 1 September 195 en recorded in Book 
5-N, cage 367, all of the deea.s and the let mentioned above bemg 
recorded in tIe o±fice 01 the Register of Deeds for Cleveland 
County, iorth Carolina.
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3. Lessee coven&nts and	 rees to -y to Lecor a mini-


.IulthIl renti of Two Huthred Dollars (2OO.00) oer month aurng the 


first year of tne Lease, Lhree Hunred Doil2rs ( 300.00) per raoath 


durin. tie secoid, third and fourth years nd Four Hundred Do1irs 


(400 00) per month during the fifth nd sucoeedi years or . 


royaity of sixty-five cits (.65) oer ton on all podumene con-


centrtes produced from the leased premises during such month, 


whichever i s greater The mniui iiothly rental, hen peyble 


hereuncter, shall be oic by Lessee on or before the lest day of 


the iiiofltfl for wIich it is pyb1e. 


4. Lessee covenants and agrees to iay to Lessor s adai.. 


tional rental hereunder 


( a) A royalty of seven (7) cer cent of the roceeds from 


the s'1e of 11 rrinerals or concentr'tes, other then Spodumene con-


centrates and Limestone or Dolomite, quarried, rained or Droduced 


from the leased premises. Such royalties shell accrue in the month 


in which the remittances for such sales are received by Lessee. 


(b) Three (.03)cents per ton on all Limesto'ie or Dolomite 


quarried, mined or Droduced from the leased cremises vthich is used, 


rocessea, mnufactured, consumed or sold by Lessee Such roy1ties 


shall accrue in the month n vhich such L iniestone or Dolomite is 


used, manufactured or consumed by Lessee, or, i sold, during the 


month ir which the remittances for such sales are received by Lessee. 


It is unoerstood and agreed that Lessee will not sell any crushed 


stone derived from Limestone or Dolomite in coxaoetition i ith Suterior 


Stone Comany, except it1i soid Comiany's written consent. 


5. The royalties accruing hereunder f or eecn montn. shall 


be oaid by Lessee on or before tne 15th day of the fo] lowing month. 


6. The word "ton" as used in this agreement shall mean 


2,000 pounds, and the word "montn" shall refer to a calendar month. 


7. Lessee agrees that it ill mill and 'rocess into Spodu-


mene Concentrates all S podumene bearing ore quarried, minec or Dro-


duced from the leased premises vhich contains ten oer cent (io) or 


more of SpoUumene, except experiienta1 quantities resulting frori
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prospecting nd development work. 


8. This Lease shall continue nd shall reraain in full 


force and effect for the term of ninety-eight (98) years from the 


date tiereof, unless sooner terniinRted as hereinafter rovided. 


9. In the event of the failure of Lessee to oey 'ny rental 


or royalty heeici rovided for, or in the event of the failure of 


Lessee to erforiu 'ny other provision of t.ais Lease, Lessor itey 


notify Lessee in writing of such failure, and if Lessee shell not 


remedy such default within a perioa. of thirty (30) days after 


receit of such written notice, Lessor shall have the right to 


termInate this Lcese. 


10. Lessee shall bve the right to terminate this tease 
.	


at any time upon three (3) months notice in writiflg to Lessor of 


its intention so to do. 


11. Upon the termination of this Lease either by notice 


as aforesaid or upon the expiration of the terra hereof, Lessee 


shall have a eriod of six (6) months within wi'icn to remove from. 


the leased remises all of the Droterty, eqw.oment, machinery and 


buildings, whether fixtures or not, vhich have been 'laced or 


erected by Lessee on the lesed oreriises, Provicte, hoirpver, that 


all rents and royalties D.yable hereunaer uo to the date of such 


terminrtion have been Daid in full, 


12. In the event that Lessee is revented from Quarrying 


or rnning uon the leased oreln.ises by ict of Gou, the ublic enemy, 


O	
war, strikes, lockouts, (except strikes aria lock-outs of Lessee's 


emoloyees employed on trie leased remises), riots, accidents, fire, 


explosion, drought, flood, action or regultion of any Governmental 


cLuthority, delay in transoortation, inability to obtin an adecivat? 


suYoly of materials or equipment, anc. witnout limiting the generality 


of the foregoing, any other matter or thing outside of Lessee's 


control, then and in any such event tne mininiwu monthly rental 


soecified above shall be susoended, abated and waived, for such period 


as Lessee is so Drevented from auerrying or mining upon the leased 


oremises.
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13. Lessor sh11 I'ave the ri;bt during normal busi'iess 


hours, to inspect the books 'nd records of Lessee which reflect 


or shou the results of the cuarrying and n'ining oertons to be 


performed by Lessee ucori tne leasec preiaes, for the uriose of 


determining the iount of the roy1ty payments due 2nd to become 


due under the terms of this Lease. Lessor my for ciich purpose 


apDoint a certified Dublic accountant, xvided such certified 


oublic accountant is satisfactory to Lessee as to tho other clients 


of such certiflea. public accountant. 


14 The rights of either erty her eurder if be assigned 


in wiiole or in tart, sna. the rovisions hereof shall extend to the 


heirs, executors, admlnistrdtors, successors, and assigns, but 


no cb'nge or oivisions in ornershi' of the leased oremies, rentals 


or royalties, hrn ever, ccon1lishea,sha1l o'oerate to enlarge the 


obliations or aiminish the rights of Lessee N sale or assign-


xnent by Lessor shall be bincang on Lessee until Lessee shall be 


furnished with a certifiea cooy of recorded instruint evidencing 


same


15 All ayents of rental and royalties hereunder shall, 


for all rniroses, be deemed to have been oroperly o?ict if oaylnent 


is rnaae in the fol1owin manner 


Payiient of one-half trie amount due to L.	 ii1iiams nd 


payment of the otner one-helf of said ariount to Jean Cole Hatcher. 


16 Lessor agrees to furnish Lesee adequate descritions 


of the leesed orertases and such evidence of title as t1ey nosess 


The investigation of the title to said 1ancs si-all be tne reoon-


sibility of Lessee. 


17 Lessor hereby grants to Lessee the op tion to ourchase 


the surface rights to FLRST TRLCT, SECOND TPJ.CT and TFiIìD TRACT of 


the leased premises at the rte of Fifty Dollars (5o.00) per acre. 


Such option snall be for all or a portion of the surface of said 


tracts ano. thCy be exercised by Lessee from ti.me to time and at any 


time durmn the neriod that this Lease remains in effect by Lessee's 


giving written notice of its intention to ourcr p se all or a portion
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of sd surf&ce rights to L i. i1liarns, or his heirs or assigns, 


and:to JeanCole. Hatcher, or he •r heirs or assigns. Upon añy • :	 •.. 


exercise of such oDtion and the oEyment of the urchse price, 


Lessor sh11 give to Lessee a good na sufficient deed of convey-


nce with. general warrantyfor the. urfàce riFhts so ourchsed. 


18. Lessee hereby grants to Lessor te oition to repurchse 


at the rate of ifty (5o 00) lJolJ2rs per cre ny surface rights 


vhich may be ?urchEsed by the Lessee hereunder, excet surface 


rights to land UoOr which oerxnanent buildings erected by Lessee rtay 


be located, oroviaed that the Lessor's right to exercise sEid option 


to repurchase shell arise only UOfl the cencellation. of tns Lese 


.	 and siU extend only for a oeriod of six (6) months after such 


cancelldtlon. Sia o p tion to reourchase shell be ex'rcised by 


Lessor's giiiin.g to Lessee written notice of Lessor's intention to 


reurchasesaid surface rights. Upon the exercise of'suchoiDtion 


and the teyment of the urchase nrice, Lessee shell give to Lessor 


e;'ood end .sufficithit deed of conveyance with geürai warranty for 


the surface rithts so ourchsed, 


19. The Lessor shell have the oDtiori to cancel said Lease 


at t ic end of seven (7) years froa the date hereof in the event 


thrt the Lessee his not constructed nermnent hui1din uon the 


leeed remises or during the lest eighteen iionths of saic seven (7) 


year oeriod the Lessee has not ctively carried on iniL1g oDeretl'rns 


ucon the leased oreinises for e total of t least six months 	 Said 


.	 option sh1l be exercised by Lessor by ivin, ij1ttefl notice to 


Lessee ithn thirty (30) dys from the eoiration of eid seven (7) 


years tht Lessor cesires to cene1 the Le.2se. 


20. In the event of cancelLtoi of tnis Lease, Lessee 


will forward to Lessor, vr1thn thirty (30) oays of o uch cnce11ation, 


copies of the recoros of all core drillins riiade on the leased 


premises by Lessee.
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21 Lessee shEll hold hr,n1ess Lessor frora 1.1 cisinis 


for dtiges by persons not crties hereto by reeson of the im-


)OUL1alflg of iater, the construction of oems, the construction 


of buildings no. other rtiorovements nd all other activity of 


Lessee connected viti' Lessee's use and deielooment of the lesed 


renijses. 


22 Lessee egrees that it uill pey eny d vLlorern texes 


which rney accrue on the lea'ed oenaes by reason of buiJdings 


or other uirnrovnents olaced or coiistructed tnereon by Lessee. 


23. Lessor covenants vith Lessee tnE't they re seized 


of FIRST TRACT, SCOD TRCT and THIRD TRACT in fee sinr-le and cre 


sei7eo of good title to the uung and mineral rghts in. the 


S


	


	 FOURTH TRACT, rncludin° the right of ingress arid egress and the 


ri'ht to use vater necessary for mining; that they h ye the 


right to make this leae, that the rights aad interests crnted 


to Lesee hereunder are free and. clear of all encumbrances nd 


that Lessor vvill ijv.arrant and defend said rights so long as this 


Lease shall remain lifully in force In the event tht at any 


time there is any lien upon the lec se promises of any ciracter 


1'ich Lessor ooe not romot1y discharge and viay, Lessee shall 


have the right but shall be uriaer no obligation to y the same, 


anc, in the event that it ays the s'me, Lessee shall become sub-


rogateo to such lien rna ivay nly any rentals and royalties then 


due or thereafter accruing to the inyment ana satisfetion thereof. 


xecuted in auadruilicate. 


S
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IN	 HITNESb 1j'ffR3i0F, Lessor hs hereunto set their h2kdS 


rid se1s, ond Lessee hes cEued itscorporete se1 to be hereunto 


affixed, culy attested by its pror officers upon the cte iirst 


above written


J$J L	 '.L	 Uias JS SAL) 
L.	 '	 1iil1iams 


LLen	 illajns __(S±!AL) 
Leri	 B. Villiuiis 
JA1[[1	 1vicCL,ITOCK COLE 


BySS]Jean Co11her (5rAL) 
Attorney in Fact, Jean Cole Htcher 


Ccleitcher L) 
Jen Cole Hatcher 


LJe Hatcher (SiAL) 
Rube Hitcher 


/ Emily Cole Ho - (SEAL) 
Emily Cole Hovis 


Lqet A	 hovis SEAL) 
Rooert	 Hovis 


Scj Frances Cole CulD (ShPL) 
Fraices Cole CuID 


SS/ B	 B	 Cult (SEAL) 
B	 P	 Cull) 


FOOTE 'tIl'TI R L C0PLNY 


ByJj , H. C_1ieye (L) 
ATTiT PresiCent 


SSjrnest C. 1Lnck 
Secrete ry







... 


. 
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NORTH COTT 
I JCKTL3'TEUP G C OUNTY 


I,	 e1 S Frrri	 Notary ub]ic 2or	 ic (Thtrntv 'nc 
Stte, Co h-y cetfy th t L ii	 i11is eno i rifr, Len. B 
jlU:- i c ,	 QQflç;J ly rn	 red bcfor nJ t1i	 ' y	 c	 1c'iO 1od eo. 


tI-i'- r iip xecut'o of tI	 oroi	 LeEse, 


I9\JC	 1 ci	 nr 1otri l E'1, 1Th1E 11th Ly of
Decei'b(', 1919


S/e1 
Totcry Pu1'c 


k 1,7 CO1°i1S1OP e c ire : Fehru'ry Qth, 1951 


OPTh ci:oL:ir.P. 
ICK1.jL\Tj:URG COO TY 


I,	 Totrv Puilic ior s:ic t te, do
i'rby certiiy tht J''i Co1 Hatcher, ttorrr'v-1t—fct o J 'e 
cC1ioC1 Cole (io ), JeEri Cole -1Ptcier nc hub n', -iibe 


£lEtcber, i'i1y 0mb LOT1 crc' husbd, o1eit	 ovi, erson'11y 
- )pO 1 G before	 tii s c y	 c'rno 1 'd ed ti	 ori t in of 
thE-'	 Le&se, 


ITSS iy : n	 ic otriF1	 tLi'	 cLy of
eceriber, 1Q?9


sd	 res 1	 1]] 
i\ot ry Public 


ky CO'1SE1O. YifPE' 11-3-cO 


FOTt C OLT'\ 
GSTCLI CUUfl'T! 


I,	 Li-	 otry 1 'uolic tot	 1O Cc"rity 'nJ 
tL te, oo icrCbiT certiv tbt rrancec Col' Ciii 	 nd bish"no, 


B	 u1-, erson1ly	 perec befoe nie tbs	 y nc'	 1e COt 


th- çp exeJt1Ofl of	 e roroFo1r Lese, 


1 IT1 iL:) my :i rid S-nd otri:l	 tillS 10th dy of
Deceiber, 19/9


	


S/	 . cru
NotEry ?ublic 


ry conissio expires. L:rch 3, 1950 


CO IL Oi'Y V TJTII OF 'f EYLV T L 
LT I COuNTY 


This 20th dy of Decerib, J D. l929, eiolly c	 before 
me, 'LSn,, tho, being by e a.ui y s rorn,	 ys Mit e is tho 
Presicent of Foote i. iier1 Con.1ay	 tF t tbe se1	 ±ieo to the 
forego	 Leese in trt:in iE' te corocte se 1 of tHe COcfl, :nct 
th t	 vTr2t1r	 . - ne:	 se1ei by bL1 jn beb Lt o	 id 
Coroe tio, by it onthority dvly iven	 c t-o s'id	 C 
Fc:no leoec the	 iö r1tLn' to he tr	 Ct nc' ded of si
C-ror to


SJ
Not rv °u '1 j 


£7 co:s'o ex'ires t ca of 
.:Sssion of énate
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NORTH CJtOLI 


;-cii- ty URC C jtL[Y


I-\uji i'ii\i iTL .I GRt iTT 


L. I	 i111xrs	 ife, LOnF B	 illicir c , J'ije i cC1itock


Cole (i' o ) 1 y hcr ttorncy_1n_fC t , Je'n Cole Ltch' (ee oer 


of tor 1 ey recOr(ed n Uook 5Q,	 e 640, of tb C]eve1'n Coty


Re"iEtry), Jecn Cole ?tcber nd hubid, .ute Utcber, nai1y Cole 


I OV1 L 	 buQ1y-'1c, Lobert P Lov3s, Eli of' ec1c1eribur County, orth 


CrolJY1a, ci Trc nces Cole Cu1	 n	 Cul, of &ston 


County, orth Cro1i, hee1iFftr col1ectivel cL1	 !tLesort,


ror PflC 1 con-uer tioi 0r the exeCUtLOl by ioote incrE1 Coi 


	


.	
horeiP3't'.?r clled ttLee tT , of	 lease by nd betTeen. LecsoT 


Les-ee o ceitin )rort1T ituted	 o L Toiniio, Cl;velnd 


COL)t	 orth C r O1 1 1, rich roperty i fully decribec ' 


]c2 P nö £ho n on D1tE recorcec 1(1 P12t ook 5,	 es 76, 77 nd


7c of the C1ovelno Cnty Re'i'try, vhicb Lce is of cvei dte 


c_flc i c; executed contei1ror1eO1)StY Ureit1, dflCt In furttcr co:1cPr-


ton of the pEynient by Lessee to Lessor of the 1rL of One i)ollar 


i oo), receit of vhich is hereby ckno1 ledeo, Lessor (toes hereby 


unert 1te n i -gree 's fo1los 


1	 Lessor, tl6r beirs, persond reo'esentiVe cnd csins, 


iil inôeLnLy n'1 hola hrm1ess Lsee from. rv nc ll Lo ijhich 


Lessee iay et ny time 1 erftei suffcr or itn hr raor of 


Lsee t	 xeicie of ny & the vhts	 -rivlleges rrtecl to 


Les-ee by sL1c 1ese, vtn.ich loss	 y be cuseo h 'r ttri...butcble 


to eny lack of	 fee e iile inaefeasihle title in Leor to ny


Dart of the FIRST TPJtCT, SECU 1) IPICT nd TIPD TRt CT descrbea in 


saic1 lecse. 


2	 Lessor, tneir tae lrs, ersonl repre r entt1v5 and. 


8s51n, iill defend at their oi n eoense any fl ru actions at 


l, nCt1I groundles or rot, hich may be brouht	 anst iessor 


or Lessee or both of tbe.ui, hile said lease i in force, by any 


per$on or TeTSOflS c1eiiiin g or asserting any titl to or r l rIht to
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ossesion of any ort of seid FIflST TRACT, SLCOD TCT or TIPD 


TR'CT described in	 id Jese	 nd, if Lessor	 oe	 ot unrertke 


to oroperly defend any such action jroiit1v cfte3	 same is brought, 


Lessee shcll ive the otion to unertake such defense, but shEll 


not b(: oblitec to öo so, arid ii tne ev'nt Leee does unertake 


SUC! cefen e Lessor	 2ll	 the resooEbio co t of	 Eid defense to 


Lessee &nc sid co t	 r c1l be	 chrFe	 onst	 n y rent or roy l-


ties the r 	 Q	 tLereIter 'iie by Lessee to Lessor uner sc Jee 


no Lessee iy oecuct such chare frora saic	 rents	 r.d rov'1ti 


u'tf1	 such ch'r'es Lre fully paic[ 


I	 T iLJS	 11IR0F, Lcssor ns horeunto set	 'ieir fmncs 


cnr se1s this 10th day of December, 191Q. 


• itness as to L	 i	 l'illierris (c	 L) nc1 Lena F. ti1liam, L	 I	 L1i'is 


/Le1en'	 PL_ SE/Len	 .	 1l1irLs	 (E1AL) 
Lena J	 iJJ.iarns 


JiE t1cCLI1T3CK COLE 


itness E's to Jean Cole Hatcher, by	 S/Jen Cole_HL(rL) 
Attorney-in-Fact, Jean Cole Jttorney-in-Fact, Jean Cole ffather 
H.tcher, Rubehatcher, En1i1y:Cole 
Hovis ma. kobert i.	 Hovis 


LFrancesb	 cillat
LJemnColexjtcher	 (E1LL) 


JEfl Cole htctier 


SS/RubeHtcher 
Rube H&tcher 


SSLiily Co1eovis	 (SL'L) 
liu 1y Cole	 ovis 


LRober t i-	 .hov is	 (si AL) 
Robert A	 liovis 


• • Witness as to Frances Cole Cul (s) ana .	 i	 Culp Frances	 o1e Cuip


(S	 L) 
B.	 ii,	 CU1D	 •


A
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C o P Y	 Foote Mineral Company, - - -


EXHIBIT li. :(bI	 18 W. Cheiten 'Ave., 
- 1	 Philadelphia 44, Pa. 


.
UNITED STATES 


DEPARTI'4ENT OF THE INTERIOR 
GEOLOGICAL SURVEY 


WASHINGTON 25, D. C.


.pril 3, 1951 


Mr. Gordon Chambers, ,	 ' 
Foote MineralCompany, 	 ' 
18 West.Chelten Avenue,	 '•	 ' 
Philadelphia 44, Pa. 


Dear Mr. Chambers: 


We have received the Affidavit and Request for 
• Factual Data completed by your comny with respect to 


properties near Kings Mountain, North Carolina. 	 We 
are, therefore, enclosing Trace, Elements Memorandum Re-


. port 250, by W. R. Griffitts, entitled "Beryllium Con-
tent of Spodumene-Bearing Pegmatites on the Solvay Process 
Company's property near Kings Mountain, North Carolina." 
This report gives the available factual data on beryllium 
content and mineral composition of peginatites within the 
area specified in the affid;avit. 	 It was prepared. in re-
sponse to a request by Mr. Robert D. Nininger'of the 
Atomic Energy Commission in January that the factual data 
be made av:ailable to' you.	 .	 .•	 .. 


1:	 ' .	 I trust that the inforit1on will beuseful to' 
you.


Sincerely yours, 


(Signed) W. H. Bradley 
Enclosure	 Chief Geologist
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Q Q .	 X	 XHIBI,T.h.	 (b)Z	 Foote Mineral Co., 


- 2	 18 W. Chelten Ave., •	
'	 Philadelphia 44, Pa. 


Beryllium content of spodumene-bearing 
pegmatites on the Solvay Process Company's 
property near Kings Mountain County, North 
Carolina


February 1951'; 


Wallace R. Griffitts 


Pegmatite was sampled at eight localities on the property 
south of Kings Mountain,, N. C., owned by the Solvay Process 
Company and leased by the Foote Mineral Company. 	 The samp-
ling was done in the winter and surnmer of '1949 by ,W. R. 
Griffitts with the assistance of R. E. Burns.	 Itil the sam-
pies were analysed spectrographicaily for BeO, and visual 
estiniatesw'ere 'made of the mineral proportions. 


The table summarizes' the mineralogic data' 'as well as the 
determined BeO values.	 Mill ta1lings, and spodumene, 
feldspar and mica concentrates were' also sampled. 	 Th"e 
percent BeO in the tailings ranges from 0.013 to 0.073; 


.. the average is 0.036 percent BeO.	 The tailings 'pond con-
tains about 27,000 yards Of'sand.	 The spodumene, feldspar, 
and mica concentrates contain 0.074, 0.058,' and O.Q15 per-
cent BeO respectivel7. 	 The mill feed. contains 0.053 percent 
BeO.	 '	 '	 ,	 ' 


Bery'l was found. in a few' places in crystals i/S to 1 inch 
across.	 Whether or not other beryllium minerals are present 
is not known.	 Most of the beryl is white,, although some is 
very pile green.	 The pale color and the occurrence in fine-
.grained feIdspathic rocks makes the mineral obscure. 	 Brief 
petrographic examination of' beryllium-bearing aplite showed 
that beryl occurs in grains only a small fraction of a mliii-
'meter in breadth., Optical determinations indicated that 
beryl from Solvay Dike 21 contains 12.3 percent BeO. 


The plag'ioclase is largeiy, sodic albite, which occurs in 
grains smaller than	 n elghth'of an inch.	 Most of' the 


•	 quartz also occurs on small grains, but they may be, 
•	 clustered together to' make lumps 'several inches across. 


Muscovite flakes rarely exceed half an inch in diameter. 
The average grain size 'of the spodumene is indicated'ih 


•;	 the	 table.	 ,:	 '	 '
A 


.
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Beryllia content and mineral cOmposition of samples from pegmatites 
on the Solvay Process Company's property near iCings Nountain, 


North Carolina 


Local-. Sample Length BeO Mineral composition in . percent Spodumene. ity 1o. (inches) (percent) Spodu- Micro- Plagio- Quartz	 Musco- grain 
mene dine clase vite size _____ _____ ______ -___ _____ finches) 


NE 1 0.044 - - 80'?
_____ 


209
_____ 


- - 2 20 0.034 25 15 40 20 - 4 3 20 0.062 10 - 0'? 80° - 1 
4 8 0.055 - - 0'? 100'? - - 
5 23 0.050 30 - - - - 3 6 40 0.030 30 10 0'? 60° - 5 7 10 0.055 15 10 0'? 75'? - 4 '-4 
8 120 0.025 15 15 55 25 - 3 10 6 0.033 - - 80° 20° - - 


1 15 0.015 - - 759 25° 2 17 0.061 50 159 359 2 3 .	 46	 . 0.036 .	 . .	 0 20 • 4 63 0.033 15	 . 20 35?
. 


30? 2 
5 150 0.018 15 5 60'? 20° 3 6 216 0.025 15 5 60° 20° 3 


E 1 8 0.036 70 30 
2 16. 0.055 68	 •30 2 • 
3 . 25 0.043 20 15


. 
65 3 


• 4 15	 • .0.067 . . . i-cf 
• 5 18 0.042	 • 40. . 4 CD 


•
L U n	 '' r' • J_I_ I •• o'_,


. 
'J


.	 • . CD C) 
I—i ::3-


KM3 1 8 0.067 25 20 30 25 1 
2 90 .0.043 20 .25' 20:	 .30 • 5 


• 3 7 0.046 20	 . 20 20 2 15 . 5 • 
4	 . 9 0.071 25 15 .	 20	 . 25	 • 15 4


C) 


5 '7	 . 0.051 10 40
3Q


10 10 •	 .3 CD. 
6 15 0.052 30 40 10 20 4 P"







. . 
• 


Local-	 Sample Length BeO Mineral composition in percent 
ity	 No. (inches) (percent) Spodu- Micro-	 Plagio- Quartz Musco- Spodumene 


mene dine	 clase vite grain 
size _____	 ______ ______ _______ ______ ______	 ______ ______ _____


(inchesL 
KM 1	 1 10 0.056 10 45') 35 10 0.5 


2 4 :0.12 5 ?	 60? 30 5	 . 0.1 
3 7 0.12 65 30 5 
4 13 0.034 10 15	 50 25 1 


•	 .	 .	 •.	 . .	 .	 .	 . •.	 . .	 •	 . •
H	 0 


• .
. P3•(D 


(DQ. 


•	 •• • . • •	 . 


• • • .	 PH • 
•	 .	 • . • • •	 •	 . •• 


• • • • •, • • 
• .


•
• •


.••	 • •	 •	 (D 
• 


• • •







.	 . 
Beryllia content and mineral. eoimosition of samples from 
pegmatites on the Solvay Process Company's property near 
Kings i'ountain, NorthCarolina (cont.) 


Local-	 Sample	 Length.	 BeO	 Mineral composition in. percent 
ity ,.	 No.	 (inches)	 (percent) SpOdu-	 Micro-	 Plagio- Quartz 


	


merie	 dine	 class


. 


Spodumène 
Musco-	 grain 
vite	 size 


Linches) 


KM2 1	 7 0.084	 30 5 35 30 .	 .' 4 2	 10 0.078	 30 5 35 30 5 
3	 13 0 064	 25 10 45 20 5 
4	 14 0.050	 30 35 18 10 2 4 
5	 12 0.052	 25 30 28 10 2 3 6	 14 0.062	 10 10 60 20 2 
7	 16 0.034	 30 18 27 20 5 5 8	 20 0.060	 20 60 20 2


H 
KM 7. 1	 20 0.027	 30. 10 38 20 2 4 


55 0.046	 5 .30 43 20 2 3 
3	 23 0.064	 20 20 35 22 3 6 
4	 17 0.046	 20 20 35 23 2 4 5	 19 0.058	 20 25 30 23 2 


KM8 1	 175 0.035	 20 20 40 15 5 5 


Index to localities 


NE. Northeast corner of bolvay quarry. 
NW. Northciest corner of Solvay Quarry. 
E. Dike exposed in ramp leading to bolvay quarry. 
KN1. 600 feet N	 70°W. of Solvay cuarry, north of road. 
KM2. 600 feet S. 50°W. of Solvay quarry, near south end of company Degmatite io.	 21. 
KM3. South end of quarry in company pegmatite	 21. 
KM7. Company peginatite i'o.	 8, at church. co 
KM8. North end of dike 600 feet N. 55° E. of church.


'J
(D• 


I.r.'. 
.
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4	 Foote Mineral Co 
EXHIBIT 4. (c) . -2	 18 W. Chelten Ave., 


C 0 P 1	 - 1 -	 Philadelphia 44, Pa. 


Richard N. Foose, 
Consulting Geologist. 
Robrerstown, Penna.


January ll 1952 


.


Mr. Felix Shay, Vice President, 
Foote Mineral Company, 
Kings Mountain, North Carolina 


Dear Felix: 


If 'I live through this month I uess I'll last for awhile. 
Everything has piled up at oue& time with the ending of our first 
semester. I had of course completed a good deal of the work needed 
for spotting holes, but not nearly all that was needed by the time 
of your phone call early this week. Therefore, please consider 
these hole locations as tentative, and the depths indicated as 
estimates which approximate the order of magnitude. Actually, I 
think the hOles as spotted here would thoroughly round out the 
picture for a long time to come. 


1. Drill all the inclined holes: a. 75 degrees E. of Plant N. 
b. 50 degrees to horizontal. 


2. The most important holes are marked ith an asterisk in 
the Table and in red on the map. These should be drilled 
first and they would actually suffice for the development 
of the deposit for a long time into the future. 


3. Thefootage.indicated is the order. of magnitude to be ex-
pected. Actual termination of each hole should be con-
tingent upon logging of the core. 


4. Some of the locations are tentative and may be changed or 
eliminated on the basis of the more detailed work which 
is currently being done. 


Grid Location


	


	 Hole	 Estimated length of hole (


Northeastern Area 


150-7300	 Vertical	 300 
1450-7000	 Inclined	 .	 400 
1600-6900	 Vertical	 300 
1800-6500	 *Vertjcal	 300 
1700-6300	 *Vertical	 300-400 
1900-6300	 *Vertical	 300 
1850-6100	 *Vertical	 300 
1900-5900	 Vertical	 300 
2000-6000	 *Inc lined	 400 
2100-5900	 Vertical	 300 


•	 2200-6200	 Vertical	 200 
2200-6400	 *Vertjcal	 300	 /1 


/,







L
V Foote Mineral Co., 


EXHIBIT 4 (c)-2	 '18 W. Chelten Ave., 
2 --	 Philadelphia 44, Pa 


Grid L®cation	 iole	 Estimated length of Hole (feeti 


Northeastern Area (cont.) 
2000-.6300	 250 2000-6500	 *Incline	 400-450 


•	 2000-6700	 Inclined	 400 2200-6800	 •	 '•	 Vertical	 ..	 250-300 2150-7000 .	 Vertical	 .	 250-300 
Total estimated footage on 8 most important holes is 2700 feet. 


ntral 1rea 
.2000-5700	 .	 Inclined	 .	 350 2000-5500.	 .	 Inclined	 350 •	 2000-5200	 :	 Inclined	 .•	 400 1800-5100.	 .	 Vertical	 200 
1600-4900	 . .	 *Incljned .•	 .	 .	 350 •	 . 1500-5100	 ..	 .	 *Vertical	 200-250 
1500-5300	 .	 Vtjcai	 .	 150-200 
1400-5500	 .	 *Vertjcai .	 300-400 
Total estimated footage on 3 most important holes is 1000 feet. 


Southwestern Area 
1800-3850	 .	 .	 *Vertjca].	 .	 250 
l8O04000'	 ..	 *Inclined	 " .	 400 
1700-4200'	 ..	 *Vertjcal	 .	 .	 .	 300. 


•	 2100-4100	 '• .	 .	 Vertical	 200 2100-4400	 :	 .	 Vertical.	 ..	 200 
Total estimated footage on 3 most important holes is 950 feet. 


:The' fact that ;all drill cores., have .been destroyed from 
the Solvay Process Corp. drilling in 1943 makes it all the more 
important that an effective drilling program be implemented in the near future, Not only is it necessary for effective planning of 
mining operations, but also for the examination and the testing of 
actual peginatite especially with regard to the important minerals 
occurring in small quantities, like cassiterite, coluxnbite, and 
beryl.	 .	 •	 ..	 '	 .	 .	 .	 '	 •	 '	 . 


I agree with you that the areas to the southwest of the 
main property should be mapped in the near future and should be 
included in general considerations of an over-all exploration pro-
gram, such as the proposed diamond drilling. . . 


. .	 '	 With best re.gards.	 .	 .	 .	 . 
Sincerely yours, 


s/ Pete 


Richard M. Foose 


•


/4







• Foote Mineral Co., 
EXHIBIT 5.(d)-1	 18 W. Chelten Ave., 


Philadelphia 44, Pa. 


I
F.BSSHAY	 - 
ice President in Charge of Production of Foote Mineral Co. 


Mr. Shay is a Canadian by birth, a graduate of 


Staunton Military Academy, and received his B.S. in Mining 


from Lehigh University in 1931. 	 Starting with three years 


in the Andes at Braden Copper, Chile, learning large scale 


mining, Shay applied his knowledge to small scale mining 


first in North Carolina, and then for the Agua Fria Mining 


Company in Honduras, as chief engineer. 


Mr. Shaythen spent a yearas produótion engineer 


with the United Color and Pigment Company, nowa division 


of American CyanainidCompany. 	 He joined Foot	 Mineral 


. Company in 1940 as manager of the grinding plants, and 


later became production manager, supervising ;production. 


and engineering.	 In 1951 he became Vice President in 


Charge of Production. 


He is the author of a number of.technica]. articles 


and has made mining trips for the Company to Cuba, Mexico, 


Canada and various parts of the United States.







•	 Foote NineralCo., 
EXHIBIT 5. d)-	 18W. Chelten.Ave., 


Philadelphia 44, Pa. 


PUDLEY L. 


•	 Dudley L.Rainey has recently joined the Foote 


Mineral Company as Mining Engineer of the Company' s 


Kings Mountain, North Carolina branch. 


Mr. Rainey is a graduate of the Colorado School' 


of Nines. PriOr to his joining the Foote staffhe was 


associated with Columbia University as Research Assistant 


doing research in mining methods. Mr. Raiñey is a member 


of the Americ.n. Institute of Mining and Metallurgical 


Engineers. He has been with Foote Mineral Company about 


one year.
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V what Hydroseal 


will do 
for you 
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Engineering and guesswork don't 
get along very well together—at least, not 
for long. To keep guesswork out of Hydro.. 
seal engineering, we've kept complete per-
formance records on almost every pump 
we've sold. These records contain a descrip-
tion of the pump, its operating conditions, 
power requirements and all repair parts


ordered. Naturally, almost every conceiva-
ble pumping condition is included, and the 
biographies cover a span of years. In most 
cases, users have found that Hydroseals 
have paid for themselves in less than a year 
in power savings alone, with lowered main-
tenance costs an additional bonus. If you'd 1 


Vertical '


to know what a Hydroseal will do under 
/	 your specific conditions, write us 


fifl•\,
Ask for 


AA J	
I	 Catalog No. 552 


THE ALLEN-SHERMAN-HOFF PUMP CO. 
Dept. J-259 E. Lancaster Ave., Wynnewood, Pa. 


pumps,
Kepresent atives throughout the World
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CAN CHANGE BLADES LOW CENTER OF AND SIDE CUTTERS GRAVITY UNDERGROUND 
Easy disassembly per- Practically impossible 
mitsmovingscraperin- to turn over. Doesn't 
to any working place, fish-tail. 


DESIGNED FOR DIG-ABILITY 
Digs in and gets a full load on a single pass. 


regardless of size or type of material or 
slope of muck pile. 


SIZES TO
SUIT YOUR REQUIREMENTS 


Model	 Size	 Weight 


2A	 26"	 398# 


2A	 30"	 457# 


2A	 34"	 485# 
AB	 36".	 656# 


AB	 42"	 698# 


28	 36"	 1240# 


2B	 •	 42"	 1346# 


2B	 48"	 1432#	 1 
2C	 60"	 2275#	 I 


RIDES ON RUNNERS ON 


INATES UNNECESSARY 
WEAR, PROVIDES FOR 
LONGER SERVICE LIFE. 


Pacific "Slushmaster" Scrapers are proving their dig-ability 
and stand-up-ability under almost every conceivable condi-
tion in all parts of the world—in the Philippines, Africa, South 
America, Mexico, the U.S.A. and Canada. The acceptance of 
these scrapers by mining companies everywhere is due to 
their design superiority. 


They dig in, secure a full load in ' a single pass and then 
carryit with less horsepower. Here are typical quotes from 
satisfied customers: "Best breast cleaning scraper ever de-
signed,". . ."It's the 'slushingest' bucket I've ever seen,".. ."You 
have to see 'em work to believe it." Send for Bulletin No. 215 
for complete information. 


BE SPECIFIC—ORDER PACIFIC. For added efficiency, use Pacific Sheave Blocks, 
Sheave Anchors, "Round-The-Corner"Sheave Blocks, Jaw Crushers, Bit Knockers and 
Pacific Wearing Parts.


* 


ALLOY STEEL & METALS CO., 1848 East 55th Street, Los Angeles 58, California 


(Mailing address: Box 15323 Vernon §totion, Los Angeles 58, California) 
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Thermoid's long experience and continuing research. 
in the field, pays off with real economy, maxinp 
efficiency and greater tonnage for your beltire. 
dollar. Regardless of the size or kind of materiai-'4. 
light or heavy, soft or abrasive, hot or cold, wet 
or dry—whatever the job, it's a good bet that. 
Thermoid has solved the same or a similar problem 
with a 'belt that will do the job better. 


In most cases, your Thermoid distributor can select 
the belt that will serve your needs most economic-
ally. Where unusual conditions exist, he will call in 
an experienced Thermoid Sales Engineer. 


Get in touch with your Thermoid distributor or 
write direct . for a copy of the Thermoid Conveyor 
Belting Catalog No. 3679. 


It will pay you to specify Thermoid


Belting • F.H.P. & MulHple V-Belts 
& Molded Hose	 •	 Rubber Sheet Packings Wred	


Industrial Brake Linings and Friction Materials Molded Products 


Offices and Factories: Trenton, N.J. Nephi, Utah 


MINING WORLD. November, 1952. Volume 14 No. 12. Published monthly, except April when publication is semi-monthly, at Emmett St., Bristo], 
Conn. Executive, advertising and editorial offices, 121 Second St., San Francisco 5, California. Subscription in United States, North Central 
and South America, $3.00 per year; other countries, $4.00 per year. Entered as second class matter Oct. 10, 1951 at the Post Office at Bristol, 
Conn., under the act of March 3, 1879. Postmaster: please send notice 3579 to MINING WORLD, 71 Columbia St., Seattle 4, Washington. 







DOWFROTH 250—An economical 
frother, Dowfroth 250 in actual mill 
tests has demonstrated excellent froth-
ing characteristics with one-fourth of 
normal concentrations! It produces a 
livelier froth on the machine, quicker 
breaking in the launders and pump 
boxes, and more effective mineral re-
covery. Having little or no collecting 
power, Dowfroth 250 offers the advan-
tage of independent regulation of 
frother and collector for good control. 
Try Dowfroth 250—write to Dept. 
OC31 for your free mill-test sample!


...... n 


Dow 


DOW XANTHATES—For greatest effi-
ciency and economy in the separation 
of sulfide minerals, Dow xanthates are 
unexcelled! These uniform quality col-
lector reagents give greater concentra-
tion and maximum recovery. To allow 
extreme selectivity, Dow offers a wide 
range of xanthates—all possessing good 
collector power. For more detailed in-
formation on Dow xanthates and 
what they will do for you, write to 
Dept. OC 31.


DOWFROTH 
250 


uZL1fJotker 
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"CONSOLIDATION COAL" 


With 2 rubber-tired Tournadozers: 
Consolidation Coal Company, (Ky.), a division of 
Pittsburgh Consolidation Coal Company, operates 4 
mines and 2 preparation plants within a 20mile 
radius of their offices at Jenkins, Kentucky. One of 


their 2 rubber-tired C Tournadozers handles all 
clean-up work at their ttBeefhide" spread . . . the 
second "C" is on standby duty to handle emergency 
jobs at all four mines and the Jenkins Preparation 
Plant. This rubber-tired unit drives to the scattered 
job locations under its own power . . . travels over 
paved highways, limestone and red-dog surfaced 
mine roads, across tracks, up and down 20% grades 
at speeds up to 19 m.p.h. It is ready to go anywhere 
at a moment's notice. No blocking, loading or un-
loading delays at any time! With high speeds on 
rubber, it puts spare time to work.. . drains refuse


areas • . strips- overburden. . . hauls equipment on 
low-bed trailers . . . handles many other odd jobs. 


Saves 1" to 2" of coal
on clean-up work 


On clean-up assignments, Tournadozer's low-pres-
sure tires reduce coal waste . . . don't dig coal into 
the ground or grind it into unrecoverable fines. 
At the "Beefhide" mine, for example, Consolida-
tiôn's Tournadozer saves an estimated 1" to 2" of 
coal on its continuous cleaning operation. 


Mobile Tournadozer gives "Consolidation" impor-
tant mechanical advantages, too! 186 h.p. engine and 
4-wheel drive put plenty of power behind the rugged 
2½-yard blade. Instant-shift selection of 4 forward 
speeds saves vital momentum. . . lets operator drift 
loads in higher gears. Reverse speeds to .8 m.p.h. cut 
non-productive time on return half of cycle for more 
passes per hour. Big 21.00 x 25 low-pressure tires 
give plenty of sure-footed traction in soft material. 
Powerful 4-wheel, disc-type air brakes assure fast, 
safe control at all times. 


Your LeTourneau Distributor will be glad to show 
you the Tournadozer in action, so you can judge 
these, advantages for yourself. Call him next time 
you're considering dozers. 


Tournadozer—Trademark Reg. U. S. Pat. Off. D•32-CM 


R. G. L.TOURNEAU, INC. 
Peoria, Illinois 


HIGH-SPEED, RUBBER .TIRED EXCAVATING .







At the Hendrix mine state dump, Tournadozer pushes Its load 
of truck-dumped slate 75' in 2nd gear (3.7 m.p.h.) . . 
returns to dumping point in high reverse (8 m.p.h.). 


Tournadozer works on loose spoil banks or hard-packed coat 
seams without damaging coal surface . . . completes dozing 
cycles in 1/2 to 1/3 the time required by crawler-tractors.


SERVICES 4 MINES... 


_-


JENKINS, KY. 


JENKINS 
PREPARATION 


, PLANT 
I 2'Iz miles 


Mileage to each mine 
is from Jenkins, Ky 


HAULING ••	 LIFTING EQUIPMENT LI 


204 MINE
7 miles 


i BEEFHIDE MINE 
6 miles


i 214 MINE
8. miles 


I HENDRIX MINE
18 miles







Man is always inventing ,	 . ••. 


T	
- 


4	
The mining industry is famous for its ingenuity in finding 
ways to speed production while obtaining a better product. 
For 50 years, Traylor has fostered this ability by constantly 
improving crushing machinery. As in the past, soin the future, 
each year brings new methods—and new problems—to the industry. 
Mining men know that experience is their best source for solving 
these problems. Traylor has experience . . . half a century of it. 


The Traylor TY Reduction	 OUR	 TRAYLOR ENGINEERING & MANUFACTURING CO. Crughex. incorporates maximum 
efficiency with easy mainten-	 GOLDEN	 1483 MILL ST., ALLENTOWN, PA. 
thejob. As £r Bulletin 6112	 ANNIVERSARY	 SALF.S OFFICES: New York, Chicago, San Francisco 
for complete details.	 Canadian Mfr.: Canadian Vickers, Ltd., Montreal, P. Q. 


YEAR	 - 


1902	 1952 
S	 - - - - -


	 - _ - - - _ - _ - -. - - - _ - - - - _ - 
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DR34 feed and H23DR drill mounted on truck chassis. 


Note that Ic Roi-AIRMASTER compressor is also mounted 


on chassis, to su pp ly plenty of low-cost air. 


! / 
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1T4IOLES as deep as 120 feet drilled with sufficient air 
.LLJL. for hole cleaning! 18 feet of hole in 12 to 14 
minutes, with 90 to 95 psi air pressure. Mister, that's 
real drilling! And it's typical of the money-making per-
formance you get with Le Roi-CLEVELAND rock drills. 


The DR34 air-feed shell provides a 21' feed with 20' 
steel change. The drill is a Le Roi ..CLEVELAND 80-lb. 
H23DR with 5/16" blowing, strong rotation, positive 
valve action, plenty of wallop, and dependable dur-
ability. Chuck size is standard - 1" hex, 4-1/4" shank.


Octagon or round-lug shanks can be used, also. 
Though 120' holes have been sunk in uranium-pros-


pect drilling operations - using jointed steels and stand-
ard forged steel-type detachable bits with stellited corners 
- average drilling depth with the DR34 for blast holes 
is 40' to 50', depending on the contour of the terrain. 


On deep-hole work, enjoy more footage per shift - 
do your drilling better, faster, for less - with Le Roi-
CLEVELAND machines. 


Write today for complete information. 


PIW	
f 1CLEVELAND ROCK DRILL DIVISION 


IIII1IP	 1 2500 Berea Road, Cleveland 11, Ohio 
Plants: Milwaukee, Cleveland and Greenwich, Ohio 
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JOY Hydro Drill Jibs are equipped with two 
double-acting hydraulic cylinders. One is used 
for raising and lowering the boom; the other 
isused for power swing. Because the cylinders 
are double-acting, they lock the boom in any 
position. Controls for raising, lowering, and 
swinging the boom are located on the boom 
withineasy reach of the drill operator. 


T 


MAXIMUM LATERAL RANGE WITH VARIOUS LENGTH BOOMS: 18 to 28 FEET 







E'	 and 
DI with 


JY HYDRO DRILL JIBS" 


On the job in a heading: aJOY Jib Jumbo mounting 
three Hydro Drill fibs with JOY T-300 drifters. 


• .	 •. 


JOY builds a complete line of Jib Jumbos and Drill-
mobiles. Above: a twin-boom JOY Dril/mobile, rub-
ber-tired and self-propelled/or quick, easy mobility.


The recommendation above was made by one of 
Joy's drill mechanization specialists. He made it 
to a mining company which is now a satisfied user 
of the equipment recommended: four Joy Jib 
Jumbos (see facing page) each mounting three 
Joy T-300 Drifters on LW-6A long chain feeds. 
He went on to say—


"The LW 6A feed, easily supported by the Hydro 
Drill Jib, has an overall travel of 8 feet with a $teel 
change of 6 Jeet. Thus, the proposed round can be 
drilled with one length of steel." 


He then proposed and fully explained a drilling 
pattern (again see facing page) for a 10' x 10' 
round, showing the location of the eleven holes to 
be drilled by each one of the three jib-mounted 
drills. Basically, the plan provided for the least 
interference, and the maximum amount of drilling 
without dumping or swinging the drills. The 
holes for each drill were numbered so that the 
spreads between gave the runners plenty of work-
ing room. He closed by saying—


"The purpose of this proposal is to describe the many 
advantages of Joy fully auto,natic Hydro Drill fibs. 
Joy pioneered the hydraulic drill jib and is still 
maintaining the lead in the design of this type of rig. 
We are keeping ahead with sound, practical improve-
ments, and today believe we produce thefinest drilling 
equipment available." 


• Why not let ajoy drill mechanization specialist 
look over your problem and solve it the way he 
did this one? Joy Manufacturing Company, Oliver 
Building, Pittsburgh 22, Pa. In Canada: Joy Manu-


facturing Company (Canada) Limited, 
Gait, Ontario.


weo Cl..4302
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	 efficient methods to• increase production. These im-





provementsrntechmque came handmhand wh the 


meet the growing demands of the industry. Mining 
men know that experience is their most dependable 


_____


	


	 guide for. matching machines with methods foi best 
results. Traylor has experience . . . half a century of it. 


Traylor builds Ball, Rod, Tube 
esm1	 Eli	 OUR	 TRAYLOR ENGINEERING & MANUFACTURING CO. 


varietyo sizes to meet your	 GOLDEN	 1473 MILL ST., ALLENTOWN, PA, 


ANNIVERSARY 


YEAR	 SALES OFFICES: New York, Chicago, San Francisco 
Canadian Mfr.: Canadian Vickers, Ltd., Montreal, P. Q. 


1902	 1952 
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HERE'S HOW: 
Steady power—for a full pay load every trip. 
High speed—for more trips per shift. 
No air-waste idling between trips. 
Single throttle control—readily mastered by your 


new miners. 
Three sizes—to fit your scraper capacity 


efficiently. 
Write today for Bulletin AS-3 on Gardner-Denver 
Airsiushers and Air Hoists. 


SINCE 1859 GANV 
Gardner-Denver Company, Quincy, Illinois, Ii. S. A. 


Export Division: 233 Broadway, New York 7, N. Y., U. S. A. 


Powerful—Flexible
Single Drum Air Hoists 


Develop full speed and
power in either direction. 
Compact and lightweight for
easy moving about under-





ground. Your choice of sev-





eral sizes and ropecapacities.


THE 'QuALITY LEADER IN COMPRESSORS, PUMPS AND ROCK DRILLS 
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• USE THE SAME STEEL 
FOR BOTH ROCK BITS! 


Switch bits as the ground changes .. . tight on the JQk.' 


D
RILLERS need only one steel on the job when 
they use Timken® rock bits. Both Timken multi-


use and carbide insert bits, in the same series, fit the 
same threaded drill steel. 


In drilling ordinary ground, Timken multi-use bits, 
when correctly controlled and reconditioned, give you 
the lowest cost per foot of hole when full increments 
of steel can be drilled.


will study your problem and recommend the most 
economical bit for your job. Write The Timken Roller 
Bearing Company, Rock Bit Division, Canton 6, Ohio. 
Cable address: "TIMROSCO". 


When you hit hard, abrasive ground, quickly 
switch to Timken carbide insert bits for maximum 
speed and greatest economy. They're your best bet for 
very deep holes, small diameter blast holes and constant


Timken threaded gage holes, multi-use rock bit 
1_1_ 'T'__t___	 1__	 I_	 i!_	 1 DOtH iimxen nit types nave tnree nig aavantages: 


(1) made from electric furnace Timken fine alloy steel, 
(2) threads are not subject to drilling impact because 
of the special union developed by the Timken Company, 
(3) can be changed quickly and easily. 


If you're in doubt about the best bits for your job,	 TDE.MARK REG. U. S. PAT. OFF. 


call upon the 20 years' experience of the Timken	 your best bet for the best bit 
Company's Rock Bit Engineering Service. Engineers 	 . . . for every job 
12	 [World Mining Section-12)	 MINING WORLD 


Timken threaded 
carbide insert rock bit







Pacific Laboratory Furnace 


Pacific Furnaclng UnIt 


GRAB SAMPLES 
From the Mail


MULTIPLE HEARTH FURNACE 
Diamond Mining Solution From Brazil 


Dear Sir: 
We have taken knowledge of Mr. Berger's diamond mining 


problem outlined on page 12 of the June 1952 issue of Mining 
World. We wish to present our solution as follows: Our view-
point is that the. diarnondiferous gravel can be exploited with 


PLAN 
TO 


EXCAVATE DIAMONDIFEROUS 


GRAVEL 
IN CENTRAL AFRICA 


3,5 Ton. 
DUMPTOR TRUCK	 /N


loft. 


_-_ _ 


/	


S 


DRAGLINE 
0,5 cub. jord 


the aid of a 3i-yard dragline and the gravel transported to the 
washing plant by means of a dump truck without the necessity 
of pumping out the river bed. Sandstone (stream bank) hardness 
was not mentioned but we presume that it would not interfere 
with the mining procedure outlined in the accompanying dia-
grams.


Mariano Sena Sobrinho, mining and civil engineer 
Glauco Bergamaschi, mining engineer 
Porto Alegre, Brazil 


Thanks for this solution. It is being forwarded to Mr. 
Berger in Africa for his comments.—Ed.


SIZES 5' 6" TO 22' 3" DIAMETER
NUMBER OF HEARTHS, 1-16


PACIFIC LABORATORY 
FURNACE 


Manufactured In two 
sizes-36" and 54" inside 
diameters having 6-8-10 
Hearths and include the 
same features as the com-
mercial size furnace. 


'P 


NEW 
PACIFIC FURNACING UNIT 
Higher shell height Three 
gas burners. Provision for 
conversion to muffle unit. 
Small volume roasts at any 
desired temperature. 


FOIINORNY 
ITI, PACIFij	


I 
1400 So. Alameda St. 	 3100 19th St.	 New York 


Los Angeles	 San Francisco	 551 FIfth Ave. 


ROASTING
CALCINING


DRYING 
flNC ORES	 QUICKSILVER 


'RON ORES	 MAGNESITE 


COPPER ORES LIMESTONE 


tIN ORES	 MOLYBDENUM 


NICKEL ORES BONE CHAR 


LEAD ORES	 DIATOMITE 


SODA ASHES LIME SLUDGE 


ULLERS EARTH MAGNESIUM 


CARBON	 CLAY GRANULES 


PYRITE	 ANTIMONY


SELENIUM 


SEWAGE SLUDGE 


LEAD CHEMICALS 


METALLIC SLUDGES 


FILTERING MEDIA 


And for Numerous 
Other Materials 
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Denver "Sub-A" Super-Rougher 
Flotation Machine gets you more 
values from roughing and 
scavenging circuits 


You get more profits from your ore with the NEW Denver "Sub-A" Super-
Rougher . Flotation Machine - developed especially for low-grade ores. Yesterday's 
tailings may be today's profits, because of the price of metal. The Denver "Sub-A" 
Super-Rougher Flotation Machine is designed to get these extra profits out of your 
scavenging and roughing circuits! 


This Denver "Sub-A" Super-Rougher Flotation Machine gives you the in-
tense aeration necessary to get the most values from your roughing and scavenging 
circuits. 


Controlled feed to the agitation chamber, supercharged aeration, an adjust-
able sand relief opening, and controlled pulp level give the flexibility in this low 
level, double overflow flotation machine that your flotation engineer must have 
for maximum results and profits. 


Phone, write or wire today for more information! Find out how you can 
reduce tailings values and increase your mill efficiency by using Denver "Sub-A" 
Flotation—the world's leading manufacturer of flotation machines. 


Patented and Patents Pending


ER 
©L	 ©	 © irii 
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Powerful, air cooled electro 
magnetic pulleys are ideal where 
well loaded conveyor belts are 
used. Installed as head drive 
pulley, tramp iron is discharged 
automatically. Low operating 
cost, long life and extreme 
power characterize this work-
house of the Dings line. Catalog 
C-1001A tells you why this 
magnet is exceptionally efficient. 


Dings . non-electric, self-ener-
gized Perma Pulley magnets are


recommended where burden 
depths do not exceed 3". Within 
this range, these are the magnets 
to use because of their... ünsur-
passed concentration of mag-
netic strength near the surface. 
Catalog C-1007A. 


Power close and power that 
searches down as deep as 30"to 
yank tramp iron Out.. If the 
Dings RM rectangular won't do 
it, it can't be done. Triple pole, 
double gap design. Install hori-
zontally, vertically or at an an-
gle above belt conveyors or in 
chines. Self. cleaning fully auto-


matic models also available. 
Write for details. 


The Dings Magnetic Detector 
instantly sgnaIs when any mag-
netic object large enough to be 
damaging passes through the de-
tector zone. Can be hooked up to 
sound an alarm and stop the belt. 
Ideal protection for crushers, 
grinders, pulverizers, etc., where 


able for belt widths from 18" to 
72". Two types are available. One 


	


\ \ \ \	 belt speeds are so excessive or 	 employs an electro magnet and 
\ \ \ " burden depths so .great no mag. 	 the other, a permanent magnet. 


	


\ \ \ \	 netic separator can function	 Performance of the two is corn-
\ \ \ \ successfully. Detectors are avail-	 parable. 


	


\ \ \	 Magnets shown here are available in size ranges for most appli-
\ \ \ '\ cations. Special magnets can be made for any application. Write 


	


\ \ \	
today for recommendations. 


DINGS MAGNETIC SEPARATOR CO. 


	


\ \ \	 4719 W. Electric Ave. ! Milwaukee 46 Wis. 
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OMETER' 
DEPTH INDICATORS 


in. the Console... 
Nordberg Patent)


another reason why
the Mining Industry looks to NORDBERG


as the leader in Mine Hoist design and development 
• SINCE 1895, Nordberg has enjoyed world-
wide leadership in the hoist field, specializing 
in building large or unusual hoists . . . and has 
been the source of the most progressive hoist 
engineering advances in the mining industry. 


Micrometer. Depth Indicators in the Console, 
for example, is just one of the advanced engi-
neering features that has made Nordberg the 
leader in the design and development of 
modern mine hoists. This, and many other 


NORDBERG MFG.


importantengineering refinement, assures the 
very best in workmanship and materials to 
give you the ease of operation, safety and de-
pendability which has made Nordberg Mine 
Hoists the standard for comparison. 


No matter what your hoisting requirements 
may be, you will find that Nordberg hoist 
engineers are fully qualified to solve your spe-
cific problems. Write for further details, or 
send for Bulletin 190. 	


M552 


Co., /td4Aaaee, 1'e4. 
IR TMVIV) .. . a oraoerg rraaemar KflOWfl rnrougnour me woria	 . 
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PROMOTOR 
lbs/ton


FROTHER . 
lbs/ton


REAGENT 
COSTS


ASSAYS, Au, Oz/T 
FEED CONC. TAIL 


0.10
0.07 5.23 0.129 5.16 0.006 


0.05 


0.05 0.05 Present Reagent 404 ___________________________________________________________________ 2.60 0.175 5.07 0.005 


Promoter A 
Promoter B 


RESULTS: Reagent 404 increases recovery of copper, lowers 
tailing by 3"2c.


GOLD-SILVER-LEAD-ZINC ORE 


PROBLEM: To increase recoveries of gold, silver, and leod in the 
lead concentrate. 


SOLUTION: Use of Reagent 404 as part replacement of previous 
nrcsmntor rnmbi nr,tir,n r,n,,e tk psa i-i'im ,',r,r,,t,,>,>. 


COPPER-PYRITE ORE, SILICIOUS GANGUE 


PROBLEM: To reduce insoluble content of concentrate and 
increase copper recovery. 


SOLUTION: Using Reagent 404 as part replacement of previous 
promotor produced these comparative test results 
in the mill. 


Previous Promoter X 


Promotor X 
t51 Present Reagent 404 


PROMOTOR FROTHER REAGENT CONCENTRATE TAILING 
lbs/ton lbs/ton COST % Cu.	 % Fe 0	 % Insol. % Cu. 


.05 0.20 5.67c 25.0	 28.6	 16.2 0.254 


.025 


032
0.045 3.29c 24.6	 31.6	 12.3 0.206


RESULTS: Reagent 404 lowers insoluble in concentrate and 
cuts reagent casts 42°,, 2 38c per tan of feed.


PARTIALLY OXIDIZED LEAD ORE CONTAINING GALENA AND CERUSSITE 


PROBLEM: To simplify the flaw sheet and improve recovery 
of lead. 


SOLUTION: Use Reagent 404 in place of usual type pramotor 
and sulfidizina aaent. 


Product 
Feed 
Concentrate 


Cleaner Tailing 


Rougher Tailing 


ASSAY 
% Wt. % Pb	 % N-S Pb % Distribution of Lead 


100.0 .	 11.05	 2.91 100.0 


16.6 65.0'	 -- 97.6 


4.4 2.23	 -- 0.9 


79.0 0.20	 0.16 1.5 


RESULTS: Excellent metallurgy with simple flow sheet and reagent 
combination. Water reclamation and circulation en-
tirely feasible since Reagent 404 does not disperse toil-
ing and thus interfere with thickening as would Sodium 
Sulfide. Galena and cerussite are floated in a single 
circuit, as compared with the necessity for two separate 


_____________ flotation circuits when a sulfidizing agent is used to re-
1 cover cerussite. 


AURIFEROUS PYRITE WITH NO FREE GOLD. CLEAN SILICIOUS GANGUE 


PROBLEM: To increase recovery and reduce reagent cast. 


SOLUTION: Use Reagent 404 as total replacement for pramotars 
previously used.


An objective review of your reagent 
combinations and treatment methods	 Previous Promoter A 


in the light, of recent milling develop-	 Present Promoter A 


.,	 .	 Reagent 404 


PROMOTOR 
lbs/ton


FEED, Oz/ton	 % Pb Conc. Oz/ton	 % Recoveries, Pb Conc. 
Au Ag Pb, Au Ag Pb Au Ag Pb 


0.10 0.12 4.2 2.5 0.80 36.0 24.7 43.0 56.8 65.1 
0.04 


0.02
0.14 4,4 2.6 0.83 31.1 22.3 51.8 59,4 71.6


menrs may reveai mat yanamia i.s.e- 	 RESULTS: Use of Reagent 404 increased the recovery of Gold 


agent 404 (or its companion Reagents / 4&	 8.8%, the recovery of silver 3.4% and the recovery of 
lead	 Simultaneously, reagents costs were reduced 


425 and 444) can help you to achieve	 by 1 per ton. 


lower cost-plus-tails on your present 
ore now and make it economic to treat 
lower-grade, mill feed in the future. .	 . .................	 . -- . 


Cyanamid Field Engineers and Cyanamid Mineral Dressing Laboratory keep con-
stantly informed on metallurgical chemical advances and flow-scheme modifications in 
every mining field the world over. They stand ready to give you unbiased counsel and 
practical help in your reagent studies... to bring you the benefits of Cyanamid's fun-
damental research, testing facilities and on-the-mill eperience in applying more efli-
cient reagents and processes. Your inquiry is invited. 


M I N E R A L D R E S SI N G D I V I S 1 0 N 4, 30 ROCKEFELLER PLAZA NEW YORK 20, NEW YORK 


-	 Printed in U.S.A. 







Built in Germany by Dorr Gesellschaff m.B.14, 
this four meter dio. Oliver Horizontal Filter:handles 
8OO metric tons per day of salt crystals. The small. 


photo clearly shows the effective operation of the 
scroll discharger. 
Oliver Filters are available through Associated, 
Companies and Representatives of The Dorr 
Company in every mining area of the world except 
North America, Australia and the Philippines, where 
they are directly obtainabl through Oliver . United 
Filters, Inc. 


cc, 
Strategically located facilities for the manufacture 	 work of engineering organization . . . established to 


of Dqrr and Oliver equipnent are available in eleven	 serve worldwide metailtirgy. With maximum effective-


countries of the world. These facilities for local fabri- 	 ness. 
cation, coupled with the sales engineering and tech- 	 We invite you to consult any of the following, or, 


nical services available through the following Associ- 	 if you prefer, address your inquiry to The Dorr 
ated Companies and Representatives of The Dorr Company at Stamford and it will be forwarded to the. 


Company abroad, provide a completely flexible.net- 	 area best able to serve you: 


In Europe: Dorr-Oliver Companies in	 In India: Dorr-Oliver (India) Limited, Born-	 In South America: Fiore Company in Buenos 
England, Belgium, The Netherlands, France,	 bay.	 Aires; Serva Ribeiro in Rio de Janeiro and 
Germany and Italy.	 In Australia: Hobart Duff Pty. Ltd., Mel-	 Sao Paulo; John Lindsay in Caracas; and con-


bourne.	 veniently located Dorr Resident Engineers. 
In South Africa: E. L. Bateman Limited, 
Johannesburg.	


In Japan: Sanki Engineering Co., Ltd., 
Tokyo. 


J:;j)) 


cD 
THE DORR COMPANY • ENGINEERS • STAMFORD, CONN. 
Offices, Associated Companies or Representatives in priecipal cities of the world. 
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_u	 c1J 
To get the tough, durable wire rope required 
for safe, continuous operation specify Edwards 
Wire Rope for bow lines, guy lines, stacker 
lines, stern lines—for all lines used in dredging. 
There's an Edwards rope in the size, grade 
•and construction you need for every 
mining job, whether on dredging, shaft 
or open pit operation. Select the right 
rope from the complete Edwards line. 


E. H. EDWARDS COMPANY 
General Office: South San Francisco, California 
Los Angeles	 Houston	 Seattle	 Portland 
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usErie's 


0


S PEED is a traditional characteristic of Bucyrus-Erie excavators 
and speed in the individual dig, swing an4 dump operations 


only tells part of the. story. 
S In the Bucyrus.Erie 38.B, working speed starts on the drawing 


• .	 board, where cycle functions are balanced with one another (as well 
M o st C o m p a r e d	 as being designed fast in themselves) .. . and coordinated with proper 


• ••	 . weight distribution. Adding smooth, steady power. . . liberally used 
S	 anti-friction bearings . . . easy-filling dippers . . . and direct-action 


	


r	 mechancial control gives it the overall production speed that has 


j.	
made Bucyrus-Erie the standard of the industry. 


	


•	 .•	 Eliminating lost time and waste motion is one big way to boost 
output wherever excavators are used. Now . - - when that counts 


M 0 $ f P r e f e r r e d.	 more than ever, you can count on Bucyrus-Erie excavators to "deliver 
the goods."	 88E52 


S	


BUCYRUS-ERIE, South Milwaukee, Wisconsin 
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for lower first and las' 


power with this tough ci 


—easier to install—lasts 


--handles better 


Mine after mine comes up with the same answer. So 
quarry operators. It pays to use this modern power 
ANACONDA Type AB*, for uses up to 15 kv. It is exc 
hard to damage by impact, crushing, twisting or abn 
Butyl insulation has superior long-aging characterist 
improved resistance to moisture, ozone, heat. 
Neoprene jacket—as tough as they come—has 
real flexibility and great strength. This 
cable handles well and lasts longer in all 
weather. It has high dielectric strength, 
affords excellent protection against 
acids, oils, and even flame. 


Our mine specialists will gladly show you a sample 
of this safety cable. And they can also show you 
just the right cable for your shovels, drills, 
shuttle cars, and the new continuous mining 
machines. See how recent improvements have 
made famous ANACONDA Securityflex*. 
portable cables even better. Call your 
nearest Anaconda Sales Office or Distributor. 
Anaconda Wire & Cable Company, 
25 Broadway, New York 4, N. Y. 


Tradcmark	 62356


• butyl insulation 
• neoprene facket 
• copper tape shielding 
• color coding 
• stranded copper ground wi 


the right cable for the job 	 wire and cable 
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LEL ® DIESEL LLEI 
• • give more service! 


...because we take twice the care 
Every Cummins Diesel is custom-built to fit your job .. . give you years 
of dependable, profitable service. To make the most of Cummins per-
formance—and keep "down time" at a minimum—it pays to use Genuine 
Cummins Parts for maintenance. Every Genuine Cummins Part fits 


perfectly, lasts longer. . . because it's manufactured with twice the care.	 C U M M I N S So always insist on Genuine Cummins Parts - available only from 
• Cummins dealers coast to coast. See the dealer nearest you. 


CUMMINS ENGINE COMPANY, INC.,COLUMBUS, INDIANA 	
.:::':: S. PAT. OFF. 


BOISE: Cummins Diesel Sales of Idaho, Inc. 
LOS ANGELES: Cummins Service & Sales 
Branch: BAKERSFIELD. Authorized Soles & Service: BLYTHE, Leo's Diesel Service; 
COLTON, Smiths Diesel Soles; EL CENTRO, Rhynes Automotive Service; 
SAN LUIS OBISPO, San Luis Truck Service; SAN DIEGO, F. R. Laux Diesel Service; 
SANTA MARIA, Hanson Equipment Co.; BAKER, Newton Automotive Service. 


PHOENIX: Cummins & Moran 
Branch: ALBUQUERQUE. Authorized Soles & Service: YUMA, Cooper Tractor Service; 
LAS VEGAS, Stirling Diesel Service; EL PASO, Cummins & Moran of El Paso. 


PORTLAND: Cummins Diesel Sales of Oregon, Inc. 
Branches: EUGENE; PENDLETON; BAKER; COQUILLE; GRANTS PASS.


SALT LAKE CITY: Cummins Intermountain Diesel Sales Co. 
Authorized Soles & Service: CEDAR CITY, Wally's Chevron Truck Service; IDAHO FALLS, 
Automotive Body and Machine, Inc.; ROCK SPRINGS, Jim Macy's Blue Bell Truckatorium; 
ST. GEORGE, Renouf & Thompson. 


SAN FRANCISCO: Watson & Meehan 
Branch: FRESNO. Authorized Soles & Service: STOCKTON, Connell Motor Truck Co.; 
SACRAMENTO, Frank J. Coyle; EUREKA, Fred E. Barnett Co.; RENO, Nevada Transit Co. 
SEATTLE: Cummins Diesel Sales of Washington, Inc. 
Authorized Soles & Service: ABERDEEN, Kenny's Cummins Diesel Service. 
SPOKANE: Cummins Diesel Sales, Inc. 
Authorized Sales & Service: MISSOULA, Taber's Truck Stop. 	 (922B2) 
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DRIFTS AND CROSSCUTS 
Why Not a Flexible Zinc Tariff? 


The recent drastic drop in the price of Prime Western 
zinc to 13.5 cents per pound, East St. Louis, has already 
caused nine shutdowns in the Tn-State district, Arizona, 
Idaho, New Mexico, and other states. Between 20 and 40 
percent of domestic production is threatened at this 
price. 


The "rule of thumb" for producers at present labor 
and supply costs is that a combined zinc plus lead price 
of 30 cents is necessary for the domestic industry to 
perpetuate itself; that is, to develop a ton of ore for 
every ton mined—not even to expand reserves. With 
zinc at 13.5 cents and lead at 14.0 cents, immediate pro-
duction is being lost. Of greater national consequence, 
exploration and development, always first to be curtailed, 
are of necessity being suspended at many mines. 


There is need to emphasize the danger to the nation's 
security under this situation. 


Whose purpose is furthered by the cut in the zinc 
price? 


Whose mines will be closed--domestic or foreign? 
The present zinc-in-ore duty is 0.6 cent per pound and 


0.	 cent on metal. 
Is this part of an overall conspiracy? 
There are those that say it is, that it is part of an 


overall plan, and that the Paley Report with its ad-
vocacy for foreign minerals is a part. 


There is no question but that large consumers want 
cheap metal, and they eagerly eye the more than 50,000 
tons of surplus zinc in Europe, much of which was 
initially purchased at high prices. 


Another part of the picture is the drive by the inter-
nationalists to sell their products abroad for dollars, i.e., 
cotton and automobiles. They have no feeling about 
crucifying the domestic mineral raw materials producers 
if dumping of foreign metal will export dollars which 
can in turn 'be used by foreigners to purchase their 
goods. 


It would appear that now is the time for the govern-
ment to step in and buy zinc. 


Initial government requests to buy Prime Western 
zinc for the stockpile found that certain interests were 
not selling to the government. Why? 


There are those who say why doesn't the government 
establish a parity on zinc? Buy when the price is low. 
If the prophecy of the government's own Paley Report 
is correct, the government should make money in the 
long run. 


Better yet—Why doesn't the mining industry co-
operate and submit to congress a proposal for a flexible 
tariff to automatically maintain, within reasonable limits, 
the price level the domestic mining industry must have 
to perpetuate itself? 


• COMING CONVENTIONS 


November 6 to 8, 1952. FIRST ANNUAL SOUTHWEST MIN. 
ERAL CONFERENCE, sponsored by the New Mexico Mm. 
ing Association and the Southwest International Mining 
Association. Alvarado Hotel, Albuquerque, New Mexico. 


December 2, 1952. Annual meeting AMERICAJ MINING CON-
GRESS, University Club, New York, New York. 


December 5 and 6, 1952. NORTHWEST MINING ASSOCIA-
TION, annual convention, Davenport Hotel, Spokane, 
Washington. 


February 12, 13 and 14, 1953. Mining Conclave and Conven-
tion, COLORADO MINING ASSOCIATION, Shirley Savoy 
Hotel, Denver, Colorado.
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SASwe c'oAsrA' ENE APPANw&yr


Improved 
SKINNER 


Multiple - Hearth Roasters 


3Y2' to 22' in dia. for laboratory, 
pilot plant and commercial operations. 


The Skinner Roaster, as manufactured by 


CIW, has produced outstanding results for many years on 


roasting and calcining ores, clays, limestone, limestone 


mud; decomposing oil sludge to recover sulphuric acid; 


incinerating sewage, either as garbage or digested sludge 


to inert ash. Coal,.oil or gas fired. 


IMPROVED DESIGN 
The current models include all of the ad-


vantages of the well-known Skinner Roaster. . . easy access 


during, operation; quick replacement of rabble arms and 


teeth without cooling; cross draft. and multiple gas off-


takes provide wide range of temperature control. 


In addition, an improved bearing or-


rangement results in greater efficiency and lower costs. 


The top guide bearing is self-lubricating; the bottom is 


totally enclosed spherical roller type. 


It is available in sizes from 3½' inside diameter 
experimental mode!, with 4, 6 or 8 hearths; up to 
22' with as many as 12 hearths. 


COLORADO IRON WORKS CO. 
1624 17th Street • Denver 2, Colorado


AKINS CLASSIFIERS • SKINNER ROASTERS • LOWDEN DRYERS 


Sales Agents and Licensed Manufacturers in Foreign Countries 


A SUBSIDIARY OF THE MINE & SMELTER SUPPLY CO. 
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CAPITOL CONCENTRAT 
2I? 


DMPA EXPANSION PROGRAMS	 . Now the picture is reversed. State a 


NOT AS GOOD AS STATISTICS	 U to only 29 percent of the total, iirethidera1 


I	
government takes 71 percent—or $1,389 of the $1,934. 


i Inarecent press release, Administrator Laron of 	 1939. Federal taxes are 12 imes as high. 
Even at that, state and local taxes have tripled since 


(D1VIPA nearly broke his arm patting himself on the	 • RFC Makes Few Disbursements For Minerals 11 back. 9i ioiiid lie ' emiaied'1 	 oii aid, "that 
ihis is not just a government program. it is a govern- 	 It is a sad commentary on the DMPA-RFC approach. 
ment-industry program. In my estimation, the expansion 	 to the Defense Production Act and the defense effort 
that has been accomplished so far represents one of the 	 that total disbursements by the RFC up to September 
finest demonstrations of government-industry team- 	 15, 1952, aside from the White Pine Copper Company 
work that the country has ever seen." 	 loan, have been less than $500,000 dollars. To be exact, 


	


Larson then went on• to say: "The list of projects	 only $465,719.64 has been forthcoming to stimulate 
includes 53 for copper; 29 for the ferro-alloys (chro- 	 domestic production of critical and strategic minerals 


under Section 302 of the Act. This would not make one mium, cobalt, manganese, molybdenum, and tungsten); 	
dod day's work for the Foreign Expansion Division. 92 for lead, zinc and cadmium; 5 for tin; 3 for titanium; 


and 131 for a dozen or more nonmetallic materials." In 	 DMEA Has Top-Notch Team 


domestic production of metals and minerals were ap- / 	 It was cheering to note the Interior Department's pre\ 
all, he stated, 436 expansion programs to boost the 


proved by DA during , the fiscal year ending June 3O,,	 release which reported that at long last C. 0. Mittendorf 
1952. As the agency was not in existence during all .	 had been promoted from "acting" to actual administrator 
that year, Larson must also include DMA projects. 	 of the Defense Minerals Exploration Administration. 


	


The record sounds good, although it is poor beside 	 Within the policy limitations laid down for him by 
the old WPB accomplishments. The trouble is that un-	 Interior and DMPA, d osdrIng the illtones of 
analyzed statistics of this sort mean little until explained 	 tke_TIT_Bjif Mines and th United States ceo-
in detail,	 logical Survey dangling about his neck, Mittendorf has 


	


For instance, DMPA may approve an expansion pro-	 done a splendid job, both technically and organization-
gram and RFC refuse to loan the money. In that case 
the project might just as well not have had DMPA's 	 More recently, announcement has been made of the 
blessing. Also, it would be interesting to know if the	 appointment of Frank E. Johnson as deputy administra-
53 copper projects include those to "maintain" produc-. 	 tor. Anyone who has done business with Johnson in 
tion, rather than to expand it. Of the 19 defense loans to 	 the days of Metals Reserve Company, and since, will 
mining enterprises certified to RFC by DMPA, only 	 heartily approve. 
seven had received any money up to September 15, 1952, 	 Mittendorf and Johnson make a team in a govern-
and at least several were certified to RFC back in 1951. 	 ment agency which will be greatly appreciated by 
Of the something over $5,000,000 disbursed to the seven 
projects by RFC, six of them together had received less 	 . than $500,000 to the date above mentioned. 	 • Removal of Price Ceiling Is Discussed 


	


No doubt careful research into the Larson figures	 indicate that the	 A and OPS at la are 
would reveal some other interesting facts. It is too bad	 dicussing seriously taking the price controls off copper. 
that at	 in	 tii!ttee or subcmmiltee	 The opinion of DMPA Administrator Larson for a long 
of Cngress intersfd in digging into the details—as	 time has been that price controls should be removed 
the Engle mining subcomm1tee 	 1idi -	 and he was quoted recently as saying, "The trouble 


with this whole sitmition is our fnnli4i dnrip +ir. y-j 
• Higher Tungsten Goal Is Set 


From a requirement of 9,000,000 pounds of tungsten 
in 1950, the Munitions Board now has came up with a 
figure of 40,000,000 pounds by 1954. As there seems to 
be no inclination on the part of DPA or DMPA to revise 
the tungsten program and price to a point where many 
domestic producers can participate, it follows that most 
of this will be purchased abroad. 


• Who Collects The Tax Dollar? 


Strange as it may seem, there was a day when taxes 
did not hurt. As recently as 1939 the average family 
paid only $397 as its share of all taxes—local, state and 
federal. Today, just 13 short years later, the bill is $1,934. 


Who is drilling the hardest on the tax nerve? You 
guessed it—the federal government. A comprehensive 
study reveals that in 1939, state and local governments 
collected 63 percent of all revenues. Washington col-
lected the remaining 37 percent. 
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ceiling." That has been only part of the trouble, but the 
admission will do for the moment. 


• Tungsten Figures Show Small Results 


The results of the government's tungsten program in 
increasing domestic supplies are quite astonishing. 
Under the World War II program, domestic production 
in 1943 was 12,055 short tons of 60 percent W0 3 . In 1951, 
domestic production was 6,214 short tons. The produc-
tion figures for the first six months of 1952 list domestic 
production at only 3,397 short tons. 


• Paley Report Is Under Fire 


Now that some, at least, of the Paley Report has been 
digested by the mining industry, various critical analyses 
of its "facts" and figures are being published. It appears 
that the crystal ball dated 1975, which revealed the 
future so clearly to the commission's staff and members, 
was slightly cracked and cloudy in spots.
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WASHINGTON—The Defense Production Administration has revised its tungsten ore goal up-
wards for 1 954. The new goal calls for 40,000,000 pounds of contained tungsten from all 
sources compared to an earlier goal of 34,000,000 pounds. 
ANKARA—Turkish prospectors for chrome have more than doubled in number. Applications 
for mining permits in 1950 were 4,280 and in the first six months of 1952 we re 8,290. 


JOHANNESBURG—South Africa's first byproduct uranium plant has been placed in operation. 
The plant costing more than $4,000,000 will treat gold tailing at the West Rand Consolidated 
Mines, Ltd. 
RIO DE JANEIRO—Production of high-grade iron ore during July at the Itabari mines of the 
Companhia Vale de Rio Dôce was at an all-time peak rate. A total of 169,869 tons were 
mined and 151,789 tons were exported. 
WALLACE, IDAHO—Shortage of electric power has caused curtailment of electrolytic zinc r efin-
ing operations by Sullivan Mining Company. Production loss may be 1,000 tons per month for 
several months. 
LISBON—Beralt Tin and Wolfram Limited has signed'a contract for sale of 2,500 long tons of 
tungsten (wolframite) concentrate to the United States government. The contract calls for deliv-
eries for five years beginning from October 1, 1952. 
GALENA, KANSAS—The Eagle Picher Company will construct a $4,000,000 zinc concentrate 
roasting and sulfuric acid plant here. When completed in 1 954, the new facility will produce 
about 240 tons per day of sulfuric acid. 


- BUTTE, MONTANA—The United States Steel Company has taken an assignment of a 99-year 
- lease on 11 fluorspar claims southeast of Darby, Montana. Shipments of metallurgical fluorspar 


are being made to the Geneva, Utah, steel plant. 
TOKYO—Production of electrolytic copper in Japan during August was 7,825 metric tons. This 
is the lowest monthly output for 1 952. 
PITTSBURGH—Production of steel in the United States during the third week of September was 
the greatest in history-2,1 60,000 tons of ingots and castings. 


FALLON, NEVADA—The Kaiser Aluminum & Chemical Corporation has begun operation of its 
new fluorspar flotation mill here. Acid-grade concentrate will be shipped to Pittsburg, Cali-
fornia, where it will be converted to aluminum fluoride. 
WASHINGTON—Fourth quarter 1952 allocations of copper, nickel, and cobalt by the Interna-
tional Materials Conference are larger than for the third quarter. Greatest increase is in cobalt 
where 2,890 metric tons are allocated compared to 2,475. 
LA PAZ, BOLIVIA—The Bolivian government has set up a new agency, the Mining Corporation 
of Bolivia, for the production and export of tirs and ther metals. 


CLEVELAND—The Pittsburgh Steamship Division of the United States Steel Corporation continued 
to break all Great Lakes iron ore shipping records in September. In one week 64 ships loaded 
1,002,092 gross tons of ore. August shipments by the division were also a record, 3,974,477 
gross tons. 
NEW ORLEANS—Kaiser Aluminum & Chemical Corporation has placed the third of eight pot-
lines in operation at its Chalmette refinery. Annual aluminum output from the line will be 
50,000,000 pounds. 
SUDBURY, ONTARIO—Two Canadian nickel companies have pooled facilities to increase out-
put of nickel for sale to the United States' Defense Materials Procurement Agency. East Rim 
Nickel Mines, Limited will mine 3,500 tons of ore monthly and Falconbridge Nickel Mines, 
Limited will process it. 
WELKOM, ORANGE FREE STATE—A large flow of water estimated at 1 ,400 gallons per minute 
has flooded the No. 2 shaft of the Free State Geduld Mines Limited here. Water rose 20 feet 
per hour in the 5,600 foot deep shaft. 
WASHINGTON—The Defense Production Administration has announced that expansion goals 
and requirements for antimony, cadmium, and mercury have been met. 
PITTSBURGH—The Defense Production Administration has called for a third round of aluminum 
expansion. It has asked for plant expansion to produce an additional 200,000 tons per year. 
Total expansion called for since the start of the Korean war is 670,000 annual tons. This 
would give United States an annual capacity of 1,700,000 tons. 


CONAKRY, FRENCH GUINEA—The first shipment of bauxite has been made to Canada from 
Kassa Island by Bauxites clu Midi. Annual shipments of 250,000 tons are planned to Alu-
minum, Ltd.'s Arvida, Quebec, refinery. 
WASHINGTON—The Defense Production Administration has established expansion goals for 
beryl and barite. The goal for beryl output in 1955 is 9,000 short tons—about 4,200 short 
tons more than 1951 output. Barite production is to be increased to 1,360,000 short annual 
tons in 1955 from the 900,000 in 1951. 
MEXICO CITY—The Mexican government has awarded a sulphur mining concession on Socórro 
Island, 369 miles off the Northwest coast of Mexico, to two Mexican citizens. Production of 
200 tons of refined sulphur daily from the 95 percent ore is scheduled within a year. 


MELBOURNE—The Australian government has raised the price ceiling of copper produced in 
Australia £65 per ton to £A350. 
SANTIAGO_Production of iron ore from the Romeral deposit in Coquimbo province has begun. 
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Claims Court To Hear Gold 
Mines Case in January 


Counsel for the government and 
counsel for all 16 gold mining company 
claimants who are seeking damages be-
cause of the World War II WPB order 
L-208 met in Washington, D.C. in Oc-
tober. The meeting was presided over by 
commissioner \Villiarn Day of the United 
States Court of Claims. 


Those present reached an agreement 
that the court would begin to take testi-
mony, hear witnesses, etc., starting on 
January 26, 1953. It thus appears that the 
earliest decision the Court can make will 
be sometime next summer. 


The Judges of the Court of Claims 
ruled earlier this year that three gold 
mining companies had the right to sue 
the government for damages incurred as 
a result of forced war-time closing of 
their mines. Congress later passed 
S. 3195 which waived the Statute of 
Limitations to permit other gold miners 
to file similar suits. 


RFC Buys Accumulated Tin 
Concentrates from Bolivia 


An agreement has been reached be-
tween the United States Reconstruction 
Finance Corporation and the Banco 
Minero de Bolivia (government bank) 
for the sale to the RFC of the present 
accumulation of Bolivian tin concen-
trates. This is estimated to be between 
6,000 and 7,000 long tons of contained 
tin. The concentrates were sold by'Banco 
Minero through its agent, the Mercantile 
Metal & Ore Corporation of New York, 
at a base price 'of $1.173 per pound 
f.o.b. South American ports. 


First Bauxite Shipments 
From French West Africa-


The first shipmnt of bauxite ore from 
an important new source in French West 
Africa arrived in Canada last month. 
Aluminium, Ltd. of Canada received 
9,800 tons of bauxite from its new 
250,000-ton-per-year plant on the island 
of Kassa off the coast of French Guiana. 


The plant, is owned and operated by 
Tauxite du Midi, a French subsidiary of 
Aluminium, Ltd., which has been sur-
veyng bauxite potentialities in French 
West Africa since the early 1920's. The 
Canadian firm employs more than 1,200 
people at this plant and in 1950 alone 
invested over 2,000,000 to construct 
bauxitø mining, drying, and shipping fa-
cilities. Construction began in 1949. 


Company officials stated that the main 
sources of bauxite will continue to be 
Brazil, Jamaica, and British Guiana, but 
that this new plant will be a significant 
source of the strategic ore for Alumi-
num Company of Canada, its main 
subsidiary.
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CONCRETING AT MATHER "B" MINE 
The Cleveland-Cliffs Iron Company mixes concrete on surface and pumps 
it 4,800 feet underground for lining of slusher drifts and draw holes 


Cleveland-Cliffs Iron Company is 
successfully mixing concrete on the 
surface at the Mather "B" mine at 
Ishpeming, Michigan and pumping it 
hundreds of feet down the shaft, 
through the sIxth level, to its posi-
tion behind slusher drift forms. 


The town of Ishpeming is located 
on Michigan's Upper Peninsula and 
in the heart of what was at one time 
known as the "Great North Woods." 
Although the virgin woodilands have 
long ago been depleted, there are 
still thousands of acres of timber 
of sufficient size to be called mine 
timber in the immediate area. Why 
then, with these timber areas adja-
cent to the mine and readily avail-
able, does Cleveland-Cliffs turn to 
concrete for supporting slusher 
drifts. 


Concrete Replaces Timber 
Due to the height and nature of 


the ore body at the Mather "B" mine, 
block caving is the most economical


form of ore recovery. With blocks of 
ore as great as 200 feet in height 
above the drift, it was necessary to 
find some supporting material that 
would withstand the terrific strain 
and shocks caused by pressure of the 
caving ore and blasting vibrations. 


Support was originally by timber. 
In the words of supervisory person-
nel at "B" shaft: "The drifts were 
literally filled with timber that av-
eraged 16 inches in diameter. By the 
time half the ore in a given block 
was removed, repair and mainte-
nance work on the timber became 
excessive; while the concrete drift-
lining holds up for the full time re-
quired to cave the entire block." 


Pneumatic Placers 
Although Cleveland-Cliffs engi-


neers at "B" shaft recognized the 
advantages in concrete lining of 
drifts, the problem of placing con-
crete at a distance of nearly a mile 
from the surface plant was almost


unsurmountable.. Finally, it was de-
cided to use three 3/4-yard-capacity 
pneumatic placers in tandem. These 
units are constructed by Pressed & 
Welded Product Company. Subse-
quent experience with these placers 
showed management that only two 
were required for moving the con-
crete more than a distance of 4,800 
feet from the mixer to the slusher 
drift where it was to be placed. 


Concrete for drift lining is mixed 
in a separate plant similar to any 
present day, ready-mixed, concrete 
batch plant. Bins and weigh-hoppers 
were designed and constructed by 
personnel of the "B" shaft. 


Regular portland cement is used 
for this concrete with some pozzo-
lith employed as an admixture. Na-
tural sand and gravel, obtained lo-
cally, is used in the concrete mix. 
The weigh-batcher, of one-yard ca-
pacity, discharges directly into a 
two-cubic-yard-capacity Rex mixer. 
The mixer is stationed under the ag-
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A completed section of the concrete slusher drift. Miners are in the draw points. Note the sec-





tions of the steel forms in the background and at right. 


gregate hoppers on a platform ap-
proximately four feet above ground 
level. When not mixing concrete for 
the drift lining, this mixer may be 
mounted on a truck to haul concrete 
to other surface areas of the mine as 
a ready-mix concrete unit. 


Pumped 4,800 Feet 


Concrete is discharged from the 
surface mixing plant directly into 
the first placer which moves it ap-
proximately 300 feet horizontally on 
the surface to the collar of the shaft 
and roughly 2,200 feet vertically 
down to the sixth level. Here the 
second placer provides the required 
boost to move the concrete 2,300 feet 
to the drift forms. Total time re-
quired to transport a ^-cubic-yard 
batch of concrete a total distance of 
4,800 feet is 4% minutes. Both placers 
are of ^-cubic-yard capacity. 


Collapsible Steel Forms 
Minimum thickness of concrete 


drift lining at the Mather "B" is one 
foot, no reinforcing bars are used. 
Only forms of reinforcing used in 
the slusher drift concreting are two 
four-inch, 13-pound, H-beams im-
bedded in the brow of each mill hole 
or finger raise to protect the concrete 
from chunks falling during blasting 
operations. 


Collapsible steel forms are used 
to hold and shape the concrete in 
the drifts. These forms were furn-
ished by Blaw-Knox Company from 
designs drawn by the "B" shaft's en-
gineering department. The finished, 
concreted drift is elliptical in 
shape with the bottom cut off for 
the poured-in-place floor. It is seven 
feet wide at the sill and seven feet 
high along the center line. In con-


2


creting a slusher drift, the floor is 
poured first with a slightly raised 
curb on each wall formed with a 
key-way and projecting dowels to 
make a bond with the walls. Steel 
forms are erected in the drift after 
the floor sets, and concrete is pumped 
in between the drift wall and forms. 


Pour 18 Feet Daily 
Each form section is five feet in 


length and 20-foot sections are 
placed at one time, using four sets 
of forms. Each of the four sets of 
forms is composed of two parts, each 
forming half the wall from the top


center line to the floor. Since two 
feet of overlap is allowed for each 
new section of concreted drift, net 
advance is 18 feet for each set-up of 
these forms. Concreting is completed 
one day and the forms stripped and 
and moved the next morning. 


Mill holes or finger raises are 
spaced on each side of the drift di-
rectly opposite each other on 20-
foot centers. The finished draw points 
are beautiful examples of concrete 
engineering. They start from the 
side of the elliptical drift as a square 
opening and at seven feet above 
floor elevation make a circular sec-
tion. 
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A typical "soft pegmatite", open-pit 
mine at Manono, Belgian Congo. In 
the background is a washing plant 


tailing pond from another open pit. 


4 


The "soft pegmatite" is dug by the large electric shovel at left and loaded onto the belt con-





veyor by the smaller shovel at right. Ore is elevated to the washing plant on the pit rim by 
the belt conveyor shown in the foreground.
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HOW GEOMINES WILL TREAT 24,000 
TONS OF "HARD' TIN ORE PER DAY 


This is the first of a series of 
articIes written by Mr. Lyons de-
scribing mining and metallurgi -
cal practices at some of the larg-
est African mines, mills, and 
smelters. Data on plant opera-
tions were collected by him dur-
ing a six .month, 1 5,000-mile 
automobile trip in 1951 and 
early 1952. He and his wife took 
the trip while on leave from his 
position as smelter superintend-
ent for the copper smelter and 
electrolytic refinery of the Elec-
trolytic Refining & Smelting 
Company of Australia Proprie-
tary Ltd., Port Kembla, New 
South Wales, Australia. He is 
also a part-time lecturer in non-
ferrous poduction métallury at 
Wollon gong Branch of Sydney 
Technical College. The photo-
graphs used with this article 
were taken by Mr. Lyons who is 
an associate of the Royal Photo-
graphic Society of Great Britain. 


The current expansion of "hard 
pegmatite" mining and washing plant 
construction by GEOMINES (Corn-
pagnie Geologique et Miniere des 
Ingenieurs et Industriels Belges) at 
Manono, Belgian Congo will make 
this the world's largest open-pit tin 
lode mining operation when com-
pleted in 1953. Plans call for the min-
ing and washing of 24,000 tons per 
day of low-grade primary pegmatite, 
from which 10,000 tons of metallic 
tin and important amounts of tant 
lite andhimbite vilFbe recovered 
eachyar 
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GEOMINES will be an important 
tin producer for many years as re-
serves have been reported large 
enough to last for 50 years of mining. 


Cassiterite has been known in the 
area since 1912 and early production 
came from sluicing. Since 1933, the 
softer, kaolinized, near-surface "soft 
pegmatites" have been mined and 
washed. Since 1946, exploration by 
drillingbelow the soft ores at Kito-
fob disclosed the existence of con-
tinuous primary ore of higher grade 
than the near-surface ores. This was 
of great signfficance as the harder 
ore is much more difficult and costly 
to mine and wash; in addition, it has


arsenic as an impurity which com-
plicates tin smelting. 


Six small washing plants (Louviere 
de l'est) were in operation during 
the time of my visit in late 1951 
treating "soft pegmatite" from the 
Manono or easternmost pegmatite. A 
flow sheet of one of these is given. 
As the ore is depleted, these plants 
will become obsolete, and increased 
production is scheduled from the 
westernmost Kitotolo pegmatite. 


Geology and Mineralogy 
Country rock of the district is a 


bright, grayish schist with a steep 
dip. Within the schist are lenses of 
clear-to-dark quartzite, sometimes 
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westernmost pegmatite (Kitotolo)	 TABLE NO. I	 feet below grade, and are spaced 12 


	


crops out over an area of about 	 GEOMINES Production of Cassiterite 	 to 16-feet apart, 13 feet back of the 


	


1,450,000 square yards, and the east- i	 and Metallic Tin	 '	 top of the bank. . About 1 to 1½ 
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to. a depth of 350 feet, at least. The	 1943-1944 ............. 4,436 	 3,238	 tion. The Societe Africaine d'Explo-


	


cassiterite is found as small, black,	 1944-1945 ............. 4,414 	 3,090	 sifs (Afridix) has a powder plant at 


	


flattened grains. A typical screen	 19454946 ............. 3,770 	 2,639	 Manono producing about 70 tons of 


	


1946-1947	 ............., 3,233	 2,263 


	


analysis of cassiterite is: Plus-lO-	 19474948 ............. 4,050 	 2,835	 powder per month for use in the 


	


mesh, 23.40 percent; minus-lO and	 1948-1949 ............. 5,200 	 3,640	 "hard pegmatite" open pit. Secondary 


	


plus-28, 27.90; minus-28 and plus-35, 	 1949-1950 ............. 4,650 	 3,250	 blasting is important as the rock 


	


11.60; minus-35 and plus-48, 13.10; 	 1950-1951	 3,820	 2,670	 breaks in coarse fragments which 


LEFT: A general view of the Kitotolo, "hard pegmatite", open-pit tin mine of Geomines. Expansion of hard pegmatite minitig is underway as 
the softer, near-surface, weathered pegmatites are depleted. RIGHT: This is one of the older washing plants, "Laverie de I'est", treating soft 


pegmatite. The flow sheet with this article is the one used by this washery.
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TABLE NO. II 


Typical Percentage Analyses of GEO-





MINES' Manono "Hard Pegmatite"
plant Concentrates 


Constituents	 Exa'mple A Example B 


Percent	 Percent 


Tin	 ..................... 71.20 	 -	 70.10 
Arsenic .................. 0.87 	 1.17 
Fe203 ................... 2.38 	 2.15 
Tantalum-columbium oxides	 1.79	 2.85 


must be block-holed with Atlas and 
Ingersoll-Rand jackhammers using 
'Coromant (tungsten carbide tipped) 
steel. By working a long pit face this 
secondary blasting does not interfere 
with normal loading operations. 


Broken ore is loaded by three, 
•Bucyrus-Erie, 6½-cubic-yard, 170-
.B, electric-powered shovels. GEO- - 
MINES was the first company in the 
Belgian Congo to use this type of 
shovel, but the Union Minière du 
.Haut-Katanga is now using similar 
equipment. The ore is loaded into 20-
ton, Easton, side-dumping, Diesel-
powered, semi-trailers and hauled 
'to the primary bin excavated in the 
pit's bank. A Symons cone crusher 
:powered by a 155-hp. electric motor 
and set below the rock bin crushes 
'the ore to minus-4-inches. Crusher 
discharge is elevated to the 150-
cubic-yard-capacity mill bin on the 
'pit's southern bank by a 700-foot-
long, 34-inch-wide belt conveyor. 


The ore is grizzlied with the 
minus-2-inch fraction dropping to a 
belt conveyor and the plus-2-inch 
portion to two Symons cone crushers. 
The minus-2-inch ore is stored in 
six all-steel ore bins each of which 
has' a 1,200-short-ton capacity. 


Crush and Rod Mill 


The recently constructed crushing 
plant is well-engineered, has' steel


framework, and is covered by cor-
rugated aluminum sheeting which 
was cheaper, easier to obtain in the 
Congo, and has the further advan-
tage of greater heat reflectivity than 
galvanized iron sheeting. 


Ore from the six bins is screened 
over six Symons rod deck screens. 
The plus-%-inch ,portion going to 
six Symons short head crushers. 
Crusher discharge (minus-¼-inch) 
is returned to the six storage bins. 
Undersize (minus-%-inch) from the 
primary rod deck screens goes to 
six secondary rod deck screens. All 
minus-%-inch ore goes to the wash-
ing plant and the plus- 1/s-inch por-
tion to dry grinding in 11 by 9.5 foot 
Nordberg rod mills. Rod mill under-
size is sent to the washing plant. 


TABLE NO. III 
Typical Percentage Analyses of GEO-





MINES' High-Grade, Tantalite-





Columbite Concentrate 


Constituent	 Example .4 Example B 


	


Percent	 Percent 


Ta205 .................... 30.94 	 41.49 
Cb205 ................... 35.29 	 32.37 
Sn	 ...................... 1.91 	 2.22 
TiO,	 .................... 1.60 	 0.70 


Gravity Concentration 
Separation of the tin-tantalite-co-


lumbite minerals from the pegmatite 
rock is done by gravity concentration 
methods as the specific gravity of 
the concentrate is about 7.3 and that 
for the rock is between 2.6 and 2.7. 


Primary concentration is by jig-
ging in one of the six units. Each unit 
has a 800-short-ton capacity, all-
steel, fine ore storage bin and 18 24 
by 36 inch Denver jigs. The primary 
jig concentrate is retreated by three 
24 by 36 inch Denver jigs to produce


Tapping molten tin from the electric smelting
furnace 


a final concentrate and a low-grade 
concentrate for further treatment. 
Primary jig tailing is passed over a 
4 by 12 foot Symons Ecreen with 12-
mesh openings and the oversize dis-
carded. The undersize plus the low-
grade concentrate from the cleaner 
jigs is treated in a 50-foot-diameter 
hydroclassifier. Overflow is pumped 
to the head of the primary jig circuit 
for dilution water. Hydroclassifier 
underfiow is pumped by four 6-inch 
duplex diaphragm pumps and one 
.10 by 8-inch Denver pump to 40 
Deister tables. The tables make a 
finished concentrate, a middling con-
centrate which is recirculated, and 
a tailing. The tailing is decanted; the 
undersize goes Io the tailing pile and 
the overflow water is reused for 
jigging. 


Typical analyses of concentrate 
from the "hard pegmatite" plant are 
shown in Table No. II. Most of this 
concentrate is shipped to Belgium for 
refining, and some to the United 


LEFT: A fixed hoist is used to dump the 20-ton, Easton-body, side-dumping, Diesel-powered, semi-trailer truck Into the coarse ore bin cut into the 
solid rock of the pit bottom. A 30-inch Symons cone crusher is set below the bin'. The crushed ore is elevated to the washing plant on the pit 
bank by a 36-inch-wide belt conveyor. RIGHT: a view of one of the new, "hard pegmatite," gravity concentration plants. Aluminum corrugated 
sheets on' a steel frame make a light cool building. In addition to the tin concentrate, a tantalite-columbite concentrate is also made. The large 
tailing pile in the background has a high spodumene content and could be an important source of lithium. Increased availability of electric power 


	


is necessary to produce lithium.	 . 
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The "hard pegmatite" breaks in large fragments requiring much secondary blasting. Two
churn drills on the bank are drilling blast holes. 
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LEFT: The hydroclassifiers outside the jig-table building of the washing plant. RIGHT: Africans casting high-purity tin ingots. 
.-


aboratory testing has been	 the dried concentrate by	 gmatic-'	 About 65 to 75 percent of 
y to develop a process for 	 separation, as is the high iron por- 	 talite-columbite oxide is r 
:anono based on the roasting	 tion.	 in a concentrate of the grad 


States. I 
underwa 
useatiVi 
off of arsenic, followed by magnetic 
separation of the tantalum-columbite 
oxides, and iron oxides as is now 
done with the low arsenic concen-
trate. 


Tantalite-Columbite Recovery 
Concentrates from the "hard" and 


"soft" rock washing plants are sent 
to a small cleaning plant near the 
smelter at Manono. They are sep-
arated into three fractions. The 
coarsest fraction is rejigged and the 
two smaller sizes washed on vibrat-
ing tables. The jig and table concen-
trates are then sun-dried in dry sea-
son or during the wet season in an 
oil-fired rotary drier. The tantalite-
columbite oxides are removed from


TABLE NO. IV 


Typical Percentage Analyses of Refined 
Tin, "Rich Slag," Final Slag, and 
"Hardhead" at GEOMINES' Manono


(Belgian Congo) Electrolytic Tin
Refinery 


	


Refined Rich	 Final	 Hard-
Con-	 Tin	 Slag	 Slag	 head 


stituent	 Percent Percent	 Percent	 Percent 


Tin	 ...... 99.3 23.9 2.4	 50 to 60* 
Feo	 ...... — 25.1 13.7	 — 
CaO	 ...... - 2.2 12.9	 - 
Insoluble — 35.5 69.6	 — 
Iron	 ...... 0.013 — —	 — 
Lead 0.005 -	 — 
Copper 0.0084 — -	 - 
Sulphur** 0.0015 — —	 — 


* Widely variable. ** From charcoal.


the tan-
2covered 
Le shown 


in Table No. III. The remaining por-
tion remains in the final slag from 
tin smelting and is shipped to the 
United States for further refining. 


Electrolytic Smelting 
The dried, low arsenic, tin concen-


trate (mostly from Kitotolo) is 
smelted with purchased concentrates 
(principally from Ruanda-Urundi 
now, but during World War II from 
other Congo mines) in a three-
phase, 1,000-kva Siemens electric 
furnace. Capacity is about 1,000 tons 
of concentrate monthly, but recent 
production has been only about 350 
tons. Mine production of low arsenic 
concentrate from the Kitotolo "soft 
rock" mine is the limiting factor. 


Smelting of the carefully weighed 
and mixed charge is designed to ob-
tain a pure tin and "rich" slag. The 
"rich" slag is stockpiled for two 
months and then retreated in a 
smaller (.B.B.C. 850 kva) furnace. 
This yields ."harcthead" which is re-
smelted ith the cassiterite concen-
trates. 


Tin from the first smelting (about 
97.0 percent Sn) is liquidated at 3000 
C. on electric "tables" (sloping 
hearths). These are two inclined ta-
bles, sloping at about 16° toward a 
center trough, which are heated by 
electricity passing through a grid of 
high resistance wire. Each table 
holds two one-ton tin slabs. The liq-
uidated tin (99.3 percent Sn) is col-
lected in a Seigers furnace which 
holds 13 tons of molten tin. There it 
is blown for two to three hours at 
400° C. After blowing, pig tin is cast 
in molds which are emptied by Afri -
cans. 


Smelting details follow: Charge is 
2,200 pounds of cassiterite concen-
trate, 13.2 pounds lime (burned at 
Manono), 440 pounds of "hardhead", 
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220 pounds of tin-bearing scrap, and 
21 cubic feet of charcoal. Electrode 
consumption is 3.8 pounds per ton of 
concentrate. Fume loss of tin is 0.1 
percent, and other losses are about 
0.1 percent also. The eight-foot-deep 
furnace is tapped about every 2½ 
hours. 


Water-Electric Power 
During the dry season, water for 


the washing plants is pumped from 
Lake Lukushi, an artificial lake im-
pounded by damming the Lukushi 
and Luninga rivers. The company 
operates its own hydroelectric plant 
at Piana-Mwanga Falls on the Luvua 
River. This plant generates about


52,000,000 kwhr. of electricity per 
year from three generators with a 
combined capacity of 15,000 hp. 


Future Operations 
Plans have been made and actual 


construction is under way to increase 
production of "hard pegmatite" to 
24,000 tons per day. Estimated an-
nual metallic tin output at this rate of 
mining would be 10,000 tons. 


At the increased mining rate, a to-
tal of 10 electric shovels will be re-
quired. The primary crusher in the 
pit floor has proven to be underpow-
ered and two larger crushers, each 
driven by 325-hp. electric motors, 
will be used. To prevent crusher


choking, a revolving chain grizzley 
will be installed ahead of each 
crusher. A new and longer conveyor 
belt will be installed in the pit to 
serve the new crusher and to shorten 
the truck haul. The 48-inch-wide 
belt will use nylon cords, and will be 
about 10,000 feet long. Excessive rod 
wear occurred in the rod mills with 
end feeding so the new units are to 
be equipped for center feeding. 


The plant has successfully recov-
ered 90 percent of the cassiterite so 
that the enlarged plant will have no 
major flowsheet changes. Additional 
units, similar to the equipment now 
used, will be added to increase ca-
pacity.	 . 
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Diamond drilling in the Treasury Tunnel of 
the Iclarado Mining Company, Ouray County, 


Cal orado. 


Chrislensen Diamond Products Co. Photograph 


DRILLING TIPS FOR' DIAMOND BITS 
The correct size of the right type of diamond 
bit to drill a specific rock will increase


set in a properly designed 
speed at lower cost drilling 


By Burton J. Westman 


Consulting mining geologist 
Aloha, Oregon 


Rotary drilling with abrasives is 
probably the oldest method of bor-
ing known. The Egyptians used this 
method to bore true holes through 
the Pyramids from the vaults be-
neath, so positioned that a known 
astronomical observation is visible 
but once a year. The actual drilling 
method the Egyptians used is still a 
mystery. 


What was below the surface of 
the earth has been a quest of man 
for centuries, and the mining fra-
ternity always has had its own big 
problem making holes, particularly 
making them deep and fast. The 
first step over slow hand drilling 
was made during the boring of the 
Mt. Cenis tunnel between Italy and 
France during the' 1860's. Robert 
Leschott, a Swiss engineer, reflect-
ing on how the Egyptians bored 
through the Pyramids, and how 
jewelers were boring small holes 
through precious stones, developed 
a column-mounted, hand-operated 
gear device to rotate a hollow rod 
tipped with a hand-set diamond bit. 
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This was an immediate success, and 
the headings on both sides were ad-
vanced rapidly from then on. Dur-
ing this same time on the Mother 
Lode in California, one reference 
is made to a similar operation with 
diamond-tipped rods. Little came of 
the latter, however, because it 
wasn't until the 1880's that the dia-
mond drill as we know it was 
brought to the United States for 
exploration work in the Tn-State 
region. 


Diamond drilling for cores con-
tinued, but using it for blast hole 
drilling was superceded by the 
steam, then the air percussion drill. 


In the 1930's blast hole drilling 
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was again resurrected experimen-
tally in Europe (particularly in 
Sweden), perfected, and brought 
back across the Atlantic where it 
has been used extensively in the 
United States and Canada up to the 
present for long hole blasting in 
mining and construction. 


Until about 10 years ago, dia-
mond drilling of blast holes deeper 
than 18 feet was more economical 
than percussion drilling with pneu-
matic hammers; however, since 
World War II, the rise in diamond 
cost has brought about the develop-
ment of long blast hole pneumatic 
drilling using carbide bits, which, in 
some mining districts, notably Howe 
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Born in the Iron River mining district at' Stambaugh, Michigan, the author became in-
terested in diamond drilling as a youth. Since then he has had a wide variety of ex-
perience in drilling, equipment design and drilling application. His greatest interest in 
core drilling is in the factors involved in core loss, which resulted in his discovery of 
the "calyx packing" phenomenon among other overlooked causes. The author also be-
lieves that diamond drilling can be applied to large diameter bore holes for rapid 
shaft sinking and is currently developing material for a paper on this sublect. 


Mr. Westman is a graduate of Michigan State College and a World War II veteran. 
He is a coflsulting mining geologist with headquarters at Aloha, Oregon.
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Sound Mining Company's Holden, 
Washington, mine has now super-
ceded diamond drilling. 


Drilling Large Holes 
The need for both large and very 


deep holes during the past two dee-. 
ades in the construction and mining 
fields has lead to several develop-
ments. The use of diamonds here 
was bypassed by other methods. 
Reaming pilot churn drill holes out 
to 30 and 48 inches has been done 
down to 500 feet, but the greatest 
development was with calyx equip-
ment. This method, using chilled 
steel shot as the cutting medium, 
has been used to bore up to 66-inch 
diameter holes to 1,208- and 2,487-
foot depths. The slowness of pene-
tration of this latter method has re-
sulted in excessive labor cost, so at 
present, there is some investigation 
into the possible use of diamonds to 
speed up the penetration. At pres-
ent one 48-inch diamond drilling 
program is contemplated for 1952 on 
an experimental basis. The largest 
diamond drill holes to date are two 
38-foot horizontal bores drilled by 
Canadian Longyear Ltd. on the Isle 
Maligne dam construction. 


Holes By "Structural Drilling" 
Another method is an old one 


used long before the turn of this 
century. It is called jetting or wash 
boring. Much of this was done in the 
Lake Superior Region between 1880 
and 1900 to probe for iron ore be-
neath the thick glacial overburden. 
This method employs only water 
conducted down through a small 
wash pipe, which is churned up and 
down through pipe casing, and the 
broken material is washed to the 
surface. Since 1930 this method has 
been improved on the Mesabi Iron 
Range, and is now termed "struc-
tural drilling." 


However, instead of a wash 
pipe with or without a chisel or 
fish-tail bit, structure drffling em-
ploys a heavy flush-joint hollow 
drill rod at the end of which is a 
hollow chopping bit set with tung-
sten carbide teeth similar to those 
used on pneumatic drill bits. This 
drill rod is chopped up and down in 
the usual manner through casing. 
But, instead of water being forced 
down the wash pipe, it is forced by 
means of a packing gland casing 
head to travel between the rod and 
the casing down to the chopping bit 
to carry the cuttings up inside the 
drill rod. 


One big advantage is the greater 
clearance inside the drill rod which 
enables large fragments of forma-
tions, even short sections of core, to 
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Experienced Diamond 
Drillers Recommend: 
—"Structural drilling" for alluvium 


or unconsolidated overburden. 
—West African bort for coarse 


grained, medium hard, tough rock. 
—Congo bort for fine grained, very 


hard, tough rock. 
—Diamond chips cast in powdered 


metal for fractured ground. 
—Brazilian carbonados in a hand-set 


bit for extremely hard, fractured, 
siliceous rock. 


—Stones of two to 12 per carat for 
soft rocks, 12 to 24 per carat for 
medium hard rocks, up to 90 per 
carat for dense, very fine grained 
hard rocks. 


—Double core barrels for higher core 
recovery. 


—Detailed records for cost accounting. 


be washed to the surface, hence re-
ducing the drilling time. 


Other advantages are that, being 
used with a standard diamond drill-
ing rig, the bit can be rotated 
through softer formations, chopped 
through broken hard rock that ruins 
diamond bits, and, in very hard, 
solid formation, the usual diamond 
drilling procedure may be em-
ployed. Here then, is one of the best 
all-around drilling methods for 
shallow drill holes, although it is


limited to angles less than 45 de-
grees from the vertical. 


In discussing diamond drilling, 
much could be gained by the engi-
neer engaged in construction, foun-
dations, or mineral exploration 
where the diamond drill is em-
ployed, if he more fully understands 
the limitations of the diamond drill, 
the type of diamond most suitable,. 
and the type of bit most applicable. 


Diamond Data 
The diamond itself is more or less 


taken for granted. Prior to 1930, 
diamond bits were hand set by 
peening large Brazilian carbonados 
into holes drilled in the bit crown; 
but due to the rise in their cost, ma-
chanical setting of the far cheaper or 
more plentiful African stones was 
developed. 
1. The Brazilian carbonado, which 


is a compact, opaque, black to 
grey stone without cleavage, and 
ranges from 2.75 to 3.50 in specific 
gravity. The lower gravity stones 
are very porous, and hence, 
softer. The higher gravity stones 
are more dense but somewhat 
brittle and therefore cannot 
withstand as much shock. Shrewd 
buyers try to select those stones 
ranging between 3.30 and 3.35 in 
specific gravity. Cost per carat 
ranges from $35.00 to $120.00 de-
pending upon color, specific gray-


Swedish Diamond Rock Drill Company Photograph 


A heavy-duty Swedish hydraulic-feed diamond drill. 







A platform mounted diamond drill and churn drill combination used on the Mesabi Range. 


Accepted Standards For "X" Series Diamond Drilling Equipment 
Measured in Inches 


EX Size	 AX Size	 BX Size	 NX Size Jiqu:pment	 To.erance* OD** ID***	 OD	 ID	 OD	 ID	 OD	 ID 


FOR CORE BARREL 
Bit blank 0.002 1.430 0.875 1.835 1.218 2.300 1.687 2.915 2.187 Set	 bit 0.005 1.460 0.845 1.865 1.185 2.330 1.655 2.945 2.155 Reaming shell blank 0.002 1.430 1.835 2.300 2.915 Set reaming shell 0.005 1.485 1.890 2.360 2.980 
FOR CASING 
Bit blank 0.002 1.830 1.437 2.295 1.812 2.910 2.250 3.560 2.875 Set bit 0.005 1.865 1.405 2.330 1.780 2.945 2.215 3.595 2.840 Reaming shell blank 0.002 1.830 2.295 2.910 3.560 Set reaming shell 0.005 1.890 2,360 2.980 3.630 Shoe bit blank 0.002 1.830 1.505 2.295 1.910 2.910 2.380 3.560 3.000 Set shoe bit 0.005 1.865 1.500 2.330 1.905 2.945 2.375 3.595 2.995 
FLUSH JOINTS AND COUPLINGS 
Flush joint casing 0.002 1.812 2.250 2.875 3.500 Flush coupled casing 0.002 1.812 1.625 2.250 2 000 2.875 2.469 3.500 3.063 Casing coupling 0.002 1.812 1.500 2.250 1.906 2.875 2.375 3.500 3.000 Flush joint drill rod (Canadian XRT size: not mfg. in U.S.A.) 
Flush coupled drill rod 0.005 1f §4 1 1- 1- 1 2 2 Drill rod coupling 1 1 1i4 § 2 1


* Tolerances are plus or minus. 	 ** Outside diameten	 Inside diameter. 


ity, mine-run or (broken) into 
suitable sizes. The stones are 
broken into somewhat cubic 
pieces of 2.0 or 4.0 carats (wast-
ing up to 25% in the process), then 
set into drilling bits. Used, 
rounded stones have toughened 
and are at a premium. 


2. West African stones or bort are 
the imperfect diamonds, resulting 
from the gem mining industry, 
and account for some 95 percent 
of the production by weight. 
These crystallize in the cubic 
system, and are generally col-
ored yellow, red, green, blue, 
brown and black. These are the 
hardest diamonds of all, but are 
brittle due to the perfect cleav-
age. They range in size from 100 
or more per carat to several car-
ats in size. The better quality is 
used for other industrial pur-
poses. Three general qualities of 
drilling bort are A, AA, and 
AAA, ranging in price from $4.00 
to $12.00 per carat. 


Ki The Congo diamond is similar to 
the West African, but is gener-
ally rounded by an opaque coat-
ing that precludes classification. 
These stones run in the same size 
range, but are tougher than the 
West African. The cost is between 
$4.00 and $7.00 per carat. Prior to 
1940 this diamond was considered 
inferior, but due to the demand 
for diamonds (the United States 
used almost 1,000,000 carats of in-
dustrial diamonds a month dur-
ing War II), Congos were re-
sorted to and were found to be 
satisfactory. Since 1945, the drill-
ing industry, largely through 
U. S. Bureau of Mines experi-
ments, has obtained better re-
sults from them than the A or


Hand-setting them like carbonados 
was an extremely delicate operation 
because they couldn't withstand the 
shock of overpeening but such bits 
were used successfully at Hoover 
Dam, resulting in a great reduction 
in drffling costs. Mechanically set 
bits gave better results and soon 
cast-set bits were in production. 
Experiments were also being con-
ducted to set diamonds in powdered 
metal. The big drawback, however, 
was the lack of control over shrink-
age that resulted in defects in the 
crown. This was overcome, at first, 
by pressing strips which were then 
brazed into radial slots in the core 
bit crown. As powder metallurgy 
progressed, shrinkage was over-
come, so that by 1940, all types of 
drilling bit crowns were being 
manufactured directly onto bit 
blanks. The toughness of the cast 
copper-beryllium alloy matrix was 
increased by adding nickel and 
chromium, thereby increasing the 
abrasion resistance and increasing 
the bit life in very abrasive ground. 
The powder-metal bits went fur-
ther by developing matrices con-
sisting essentially of powdered 
tungsten carbide bonded with cop-
per or, better, nickel-silver for the 
highest abrasion resistance. The 
primary concern was to create a 
firm bond to the diamond in a pre-
patterned position. 


The choice of matrix is generally 
governed by the type of ground to 
be drilled. If it is only mildly abra-
sive, a cast bit is preferred; if very 
abrasive, a nickel-silver bonded 
tungsten carbide bit is in order. The 
resistance of the matrix, however, 
should not exceed the cutting life of 
the diamond, otherwise a higher 
setting cost would be wasted. 


The diamonds that are used in 
bits should be carefully selected in 


AA West African bort. This 
probably has been known before 
because most of the Congos 
smaller than 10 per carat are dif-
ficult to obtain. One California 
company, however, has set Con-
gos for many years with excel-
lent results. 
The diamond output is con-


trolled quite rigidly, although con-
siderable smuggling has been going 
on in recent years. Prior to 1930 
"crushing" bort was obtainable for 
about $1.00 per carat, and hardly 
doubled in price up until 1940. 


Cast-Set Bit Development 
Diamond drilling was seriously 


curtailed by 1930 as a result of the 
high price of Brazilian carbonados, 
then sold for more than $175.00 per 
carat. This was fortunate, however, 
because it stimulated experiments 
with cheap West African diamonds. 
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W. A. Ric/lelsen Photograph 


A NX diamond core drill on a Wyoming sulphur exploration prolect. The air powered drill is 
mounted on a column screwed into a nipple and cemented into the solid rock. Note the stay 


bolt and turnbuckle used to take up slack. 


size and grade although much 
hocus-pocus still surrounds some 
quarters of the manufacturing in-
dustry, with the user generally get-
ting little factual information about 
the actual quality he gets to use. It 
is the author's opinion that good, 
used diamonds are °preferable to 
new, untried stones because the in-
ferior stones are destroyed in a 
new bit, while the used stones re-
turned for resetting have been sub-
jected to and have withstood pun-
ishment and therefore are the better 
for it. 


Diamond Salvage Facts 
Many large users of diamond bits 


practice removal of the diamonds 
from used bits in their own Jabora-
tories. This is a good practice be-
cause it prevents getting inferior 
grades into the bits. It also elimin-
ates the opportunity for the manu-
facturer to "scrap" a certain per-
centage of resettable diamonds in 
order to sell more new diamonds to 
bring the reset bit up to proper carat 
weight. The profit by the manufac-
turer is in the diamonds he sells 
more so than in the setting of them 
into bits; therefore, certain practices 
could be guarded against. Certain 
bit manufacturers sell only new dia-
monds in their bits and add only 
new diamonds to the resettable bits 
as are needed. But, at the end of 
the exploration program, when the 
salvagable bits are to be reclaimed, 
the still usable diamonds will be 
bought back at scrap price, usually, 
at $1.00 to $1.50 per carat. Other 
concerns have a more equitable 
policy of buying back all usable dia-
monds at the original selling price 
and either giving credit for the scrap 
and charging for the reclaim, or 
keeping the scrap for the cost of 
reclaiming the bit. 


All bits should have the exact 
carat weight stamped on the bit 
shank as well as the bit number; 
this information is recorded before 
the bits are used. Later the reclaim 
data will give accurate bit costs. 
Where doubt exists, a random bit 
from the factory should be reclaimed 
before use to determine whether the 
quantity and quality of diamonds 
check with that stated on the invoice. 


Pick Stones And Bits For Rock 
For most types of drilling ground, 


the AA West African or round 
Congo diamonds will give satisfac-
tory results; the use of A quality 
West African stones generally re-
sults in higher diamond loss, and 
therefore, higher bit costs. The use 
of AAA (round and semi-round) 
West African bort should be limited 
to very tough drilling conditions.


Where West African stones take on 
a rapid polish the Congo set bit 
should be substituted because the 
Congo will not take on a non-cut-
ting polish as quickly as the West 
African diamond will in very fine-
grained, hard rock. Where very 
broken, hard rock is being drilled, a 
powder metal bit impregnated with 
coarse diamond chips often gives 
very economical results, especially 
if the matrix is chosen to abrade 
only slightly faster than the wear 
rate of the diamond particles. In 
non-abrasive ground these bits tend 
to polish and burn, however, re-
quiring repeated sand-blasting to 
expose the cutting diamonds. This 
type of bit is used until the crown 
has been consumed. Where ex-
tremely hard, broken, siliceous 
rock is being drilled, such' as those 
pre-Cambrian formations encoun-
tered in the Lake Superior iron dis-
tricts, the old hand-set Brazilian car-
bonado bit still gives better results 
and lower costs than the best of me-
chanical set bort bits. 


In general, the weight of dia-
monds used in a bit should run 
about 8.00 carats West African or 
10.00 carats Congo per square inch 
of projected bit crown and the size 
of stones generally should be two to 
four per carat for the softest rock 
and up to 12 or 14 per carat for soft 
but firm rock. These would include 
chalk, siltstones, softer shales and 
shaley sandstones. Usually, granular 
rock or those that make coarse 
sludge require the large diamonds 
for more efficient drilling. These 
sizes can be either West African or 
Congo. For harder rocks, the 
smaller diamonds are employed for 
better results. Twelve to 24 per carat


should be used for medium hard 
rocks such as fine-grained sand-
stones, limestones, dolomites and 
greenstones. Up to 90 per carat 
for dense, very fine-grained hard 
rocks such as granites, quartzites, 
siicified dolomites, cherts, and jas-
pers may be used. If the West Afri-
can diamond tends to polish, use 
either the Congo diamond or the im-
pregnated bit. 


For various broken rocks, espe-
cially the harder, silicified types, the 
manufacturers recommend many 
small high-quality diamonds or im-
pregnated bits. Broken rock can 
never be satisfactorily drilled with-
out very high bit costs and if hand-
set carbonados are not available, 
then the broken section should be 
chopped through with a chisel bit or 
a hollow structural bit wherever 
possible. Many coring projects have 
attempted to core broken rock with-
out much successs; chopping would 
have been more economical and 
would have resulted in just as much 
information. 


Recently, as the result of U.S. 
Bureau of Mines experiments, great 
strides have been made in setting 
diamonds to present their maximum-
wear hardness vector, resulting in 
greater footages and longer bit life 
than possible by non-orientation as 
practiced by commercial bit manu-
facturers. 


Diamond Sizes 
The number of diamonds per carat 


recommended above are only ap-
proximate in that manufacturers' 
bits are made in certain ranges. The 
higher quality diamonds are more 
dense; hence, there are fewer stones 
per carat. Listed below are the aver-
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This is a Wheel Trueing Tool Company Truco 
"EX" pilot bit after drilling 26,722 feet for
the Warner Company at Bellefonte, Pennsyl-





vania. The original 14.16 carats of diamonds 
had worn to a weight of 9.65 carats. 


age number of stones per carat for 
various sizes: 


Screen No.	 Stones per Carat 
1 55-65 
2 45-55 
3 35-45 
4 27-32 
5 20-24 
6 15-18 
7 12-14 
8 9-11 
9 8-9 


10 6-7 
12 4 
14 3 
18 2 
22 1


In order to select the diamond 
size most suitable for the formations 
to be drified, an understanding of 
the character of the rock is most 
helpful. Little has been published on 
the action of diamonds; the author 
contributed some study and thought 
on this subject in "Mud Flow 
Through Oil Field Diamond Core 
Bits"; and also in. a.discussion on 
"Diamond Drilling Quartz-Feldspar 
Intergrowths." 2 The former men-
tions diamonds acting like a multi-
ple drag bit and wear by frictional 
skin heat, causing spalling and sur-
face oxidation of the diamond; the 
latter covers diamond contact area 
and "point force," penetration and 
possible means of avoiding non-cut-
ting polish. 


With the ever-increasing need for 
core drilling both in mining and con-
structicin work, the stress is on bet-
ter core recovery. Here there are 
widely divergent opinions on the 
type of core barrels that will give 
the desired results. Recently the de-
velopment of a double tube core bar-
rel wherein the inner tube contains 
a tapered case within which the core 
lifter rides, has been a marked im-
provement over the standard bar-
rel with its bevel-wall core bit, 
where small fragments of core wedg-
ing between the taper and the core


is responsible for much of the core 
blocking, core scouring and break-
age, as well as for much of the rod 
snapping heard on the surface. 


Barrels For High Core Recovery 


This new barrel is called the M-
Series and has become increasingly 
popular due to its high core recov-
ery. A few years ago, the author was 
responsible for the revised specifica-
tions of the M-Series core lifters, 
and also for a new type of lifter with 
external ribs and carbide chips fused 
to the inside in strips, which was 
used by the U. S. Bureau of Mines 
with excellent results. The basis for 
its design was to create high friction 
against the core without resorting to 
high compression and also to create 
a minimum external friction for im-
mediate positive seating to prevent 
core slippage. 


The one drawback of the M-Series 
core barrels is the weakness of the 


AAA West African drilling diamonds. 


necessarily thin outer barrel wall 
and the frail threads. To lessen this, 
the heavier L-Series barrel was de-
veloped, wherein the core lifter case, 
instead of being threaded, is held 
onto the inner tube only by slip 
fit. On recovering core, the stress is 
not on the inner tube but is trans-
mitted onto the outer tube. This L-
Series barrel also has a much shorter 
bit eliminating the higher setting 
cost of the tube-like M-Series bit. 
The L-Series barrel also has other 
advantages. The lifter case can be 
replaced by a straight-wall inner 
tube extension so that coring may be 
done in the same manner as one 
would with a double tube barrel and 
a straight wall bit. This method is 
preferred in many sections, particu-
larly in Canada. A bevel-wall bit 
and lifter can also be used by sub-
stituting a reaming shell in place of 
the L-Series bit. 


Regarding core barrels in general, 
the larger the size the better core


recovery is usually. In jointed rocks, 
however, using a barrel size that will 
accommodate the longest core pro-
portionate to the joint spacing can 
result in better recovery and longer 
core runs. In badly broken rock, a 
straight wall., bit on a swivel-type 
double tube barrel will recover more 
core than a bevel bit because the 
lifter and the wedging of rock frag-
ments in the bit taper tend to de-
stroy core and cause core blocks. Dry 
blocking with a straight wall bit to 
recover core, unless done very care-
fully, will result in higher diamond 
loss as a result of burning, especially 
in fine-grained hard rock. The M-
Series and the L-Series barrels seem 
to have struck a medium between 
bevel and straight wall bit coring and 
their use should be investigated 
when other types have given too er-
ratic runs and poor core recovery. 


Records For Cost Cutting 


With so much coring being done 
on company account, the engineer in 
charge should do everything possi-
ble to increase core recovery and re-
duce diamond consumption. This can 
be done by keeping detailed records 
of bits used and the results obtained, 
then studying these results. One big 
drawback, however, is the lack of 
complete drilling records on the part 
of the drill runners. There is a great 
need for an automatic drffling time 
recorder such as is in use on oil field 
drilling rigs. This instrument could 
be adapted to record penetration 
time by fractions of a foot instead of 
by the foot as used in oil field prac-
tice; it would also keep accurate rec-
ord of actual drilling time, down 
time, and time spent pulling rods. 
With this information the engineer 
could keep an accurate tab on the 
performance and efficiency of both 
crew and equipment. 
1. Journal of Petroleum Technology, Section 1, 
July 1950, pp. 8-9. 
2. L. C. Armstrong, Mining Engineering, June 
1949. Transactions AIME, vol. 187, p. 1148. 


Diamonds from the Belgian Congo. 
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SOUTH AFRICA 


New Mills and World-Wide Ore Discoveries 
Insure Uranium Adequacy For Hydrogen Bomb 


COLORADO—The United States Vanadium Company, 
the largest producer of uranium in the United States, has 
just put its new two-roaster, high-lime uranium plant 
into operation at its Uravan, Colorado, plant. The new 
plant will treat carnotite-type, uranium-vanadium ores 
from the Colorado Plateau. Heretofore, only a limited 
amount of high lime ore was mined and milled because 
of the metallurgical difficulties in recovering uranium. 
SOUTH AFRICA—First commercial production of by-
product uranium from the gold mines of the Witwaters-
rand has been made at the new slime treatment plant of 
the West Rand Consolidated Mines, Ltd. at Krugersd'orp, 
Transvaal, Union of SQuth Africa. The $4,500,0Q0 by-
product plant, construction of which was started in early 
1951, was placed in operation on schedule early in Oc-
tober. The new plant treats slime from the mines' West 
Reduction gold mill which has been treating 40,000 tons 
per month of gold ore from the Bird Reef conglomerate 
beds. The Bird Reef has been correlated with the Vaal 
Reef at the Stilfontein Gold Mining Company, Ltd's. 
properties and with the Basal Reef of the Orange Free 
State gold mines. West Rand is the first of 13 South 
African gold mines that are building by-product plants 
to recover uranium. 
NORTHERN AUSTRALIA—The Zinc Corporation, 
Limited, one of Australia's largest mining firms, has 
been engaged by the Australian government for the 
rapid development of the Rum Jungle uranium deposits 
50 miles south of Darwin. A typical uranium prospectors 
camp is shown near Rum Jungle. 
TASMANIA—Tasmanian Premier Cosgrove reports an 
aerial survey indicates uranium in southwestern Tas-
mania, south of Queenstown, in the district pictured on 
this page. Mount Lyell Mining and Railway Company, 
Ltd. is beginning large-scale geological prospecting here. 
The terrain is rugged and only partially explored. Vege-
tation is often so thick and matted that prospectors walk 
on top of the wind-blown trees and have to cut their 
wa to the ground to check the geologic formations.


NORTHERN AUSTRALIA 


TASMANIA 
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PRECISION CONTROL MEANS BETTER METALLURGY! 
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yr rite ruuuy rur uecriprive ou,,erin ano ,nrurmur,on on now a roo,i-
Mill can improve your beneficiation problem. 


OTHER WEMCO PRODUCTS 
Mobil-Mills . Cool Spirals . HMS Thickeners . HMS Pumps . Sand Pumps 
Cone Separators . Drum Separators Fagergren Laboratory Units Agitators 
Fagergren & Steffensen Flotation Machines . Hydroseparatori S-H Classifiersm 
HMS Laboratory Units . Dewatering Spirals. Thickeners . Condãlioaurs . Densiliers 


7 MOBIL-MILL ADVANTAGES 


• Prefabrication 


• Low initial cost 
Clean, sharp separation 


• Fast installation 
o Compact design 


• Low operating cost 
o Capacities 5 to 275 TPH-







C R. Cameron, general superintendent,
Lone Star Steel Company, McAlester, 
Oklahoma (center) holds the $100.00 
worth of placer gold he has lust won
at the Mining World booth. His win-





ning estimate of the weight of the 
gold ore shown on the scale was
188.333 pounds. The actual weight
was 1 88.250 pounds. E. E. Hopper, 
Evergreen, Colorado was second with 
an estimate of 188.014 pounds. Five
other contestants guessed within one


pound of the true weight. 


Industry Advice 
The Commission had secured help 


in compiling the report from indus-
try meetings and advisory groups. A 
40-page detailed questionnaire had 
been sent to 275 domestic metal pro-
ducers and 60 percent had been 
completed and returned. The Com-
mission had used the services of 
various consultants, and a review 
procedure had been used to obtain 
opinions of 70 or 80 industry leaders 
about the report before its final pub-
lication. 


Andrew W. Fletcher, New York, 
president of the St: Joseph Lead


U. S. — — — A'11EED MORE" NATION 
Conventioningmineas hear attacks and defense of the Paley Report, and 
state of strategic mrneraIs industry at Western Division meeting of AMC 


"The United States is not a have-
not nation but a need-more nation," 
said Howard I. Young, president of 
the American Zinc, Lead and Smelt-
ig Company and deputy administra-
tor of the Defense Materials Pro-
curement Agency in opening the 
Metal Mining Show in Denver, Colo-
rado in late September. 


He was referring to the recently 
published 1,000,000-word report of 
the Presidents Materials Policy Com-
mission, popularly known as the 
Paley Commission (See Mining 
World August and September, 1952). 
He urged that the mining industry 
review its thinking on natural re-
source problems in view of the 
changing age in which we live. The 
report has a forward-looking theme, 
and is the one government report for 
real discussion and serious thinking 
within the mining industry, he 
added. 


The Commission and its report 
were ably represented by Arthur 
H. Bunker, New York, commission 
member and president of the Climax 
Molybdenum Company. It was read-
ily apparent that many did not agree 
with the stand he took on the re-
port, but all agreed that he did a 
remarkable job in presenting the 
Commision's views and sincerely de-
fended its position against all op-
ponents and questioners. 


He said, "The overall objective 
was to insure an adequate depend-
able flow of raw materials to the 
United States' industries." He felt 
that the mining industry had con-
tributed much to the writing of the 
report and many of its views were 
incorporated within it.


Company, said that this system of 
industry advice had no bearing on 
the final report and that St. Joe had 
told the Commission for months that 
it was in error in regard to lead, and 
still was. 


Bunker outlined the growing im-
portance of government in the min-
ing industry and that the report was 
another example. Government now 
ets the taxes, monetary and labor 


policy, establishes prices. It is a regu-
lator of private industry by power 
and gas allocations; it establishes a 
foreign policy affecting mining. It is 
the custodian of resources (mineral 
lands); it is a supplier of services 
(U. S. Geological Survey and U. S. 
Bureau of Mines); it is the largest 
buyer and user of many mineral 
products (military, stockpile etc.), 
and sets the research pattern in 
many cases. 


He concluded by saying that the 
task of the Commission can never 
be completed. The report was only 
the beginning and in the future the 
industry must carry on the job with 
the government. 


Error In Lead Estimates 
Andrew Fletcher opened the in-


dustry discussion of the report and 
confined his remarks to lead—the 
metal with which St. Joe is most fa-
miliar. The CommIssion foresaw a 
lead deficit of 900,000 short tons in 
1975. St. Joe "guessed" it would be 
only 200,000. He said he saw "no 
reason why lead consumers, or any 
one, should be alarmed about the


future 1ead supply. A comparison of 
the differences for lead raises great 
doubts as to the validity of the Com-
mission's findings on other metals." 


Why Buffer Stocks Won't Work 
Simon D. Strauss, vice president, 


American Smelting and Refining 
Company, New York, showed why 
recommendations of the Commission 
regarding creation of international 
buffer stocks would not work. Cur-
rency difficulties would be in-
surmountable. What money would 
they use? Many nations' money re-
sources are already overtaxed. More 
than 50 nations wuld agree? Never. 
A similar international group, the 
International Tin Committee had 
accomplished nothing. Tin producers 
and consumers are fighting. The In-
ternational Monetary Fund with 54 
governments as members had failed 
at monetary stabilization, so how can 
an international group stabilize pri-
vate production of metals? Govern-
ment control is slow and cumber-
some, price judgment had been 
poor, as shown by English govern-
ment's recent high price buying of 
lead and zinc. Such a buffer stock 
would be subject to political pres-
sures and nationalization. Substitu - 
tion of politicians for industrialists 
does not make the cartel recommen-
dations palatable. 


Senator Henry C. Dworshak, 
United States Senator from Idaho, 
reported on the political aspects of 
the report. He foresaw arrogant as-
sumptions of congressional power by 


GOLD WINNER OFF ONLY 0.083 POUND 
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LEFT: The Bucyrus-Etie exhibition featured a scale-size operating model of the giant 1150-B dragline. RIGHT: Operating equipment was dis-





played outside the convention hail. Pictured here is a Caterpillar tractor equipped with a Traxcavator loader and a Ruth Diesel exhaust gas air 
conditioner. This complete unit is specially assembled 'for underground loading. 


the executive branch of the federal 
government in putting into effect 
certain recommendations of the re-
port. 


He warned of the danger of re-
moval of import duties on metals 
and said such power would jeopar-
dize the mining industry if such 
power were given to an administra-
tive agency. 


Flexible Tariff Needed 
Edward H. Snyder, president of the 


Combined Metals Reduction Com-
pany, Salt Lake City, Utah, said that 
from his experience he would guess 
"that the over-all ore reserves given 
in the report are probably less than 
10 percent of those that can ulti-
mately be mined." He agreed with 
the Commission "that the nation can 
ill afford the waste which is incident 
to violent fluctuations in metal prices, 
such as we have witnessed during 
the past four years," and also agreed 
that "buffer stocks might be a satis-
factory solution to this problem. 
However, these stocks should be na-
tional and not international and op-
erated by regulations spelled out in 
detail by our congress, and not left 
to the planners in the State Depart-
ment or any other government 
agency. 


"On the assumption the world is 
not going to run out of metal, a flex-
ible tariff to automatically maintain, 
within reasonable limits, the price 
level the domestic mining industry 
must have to perpetuate itself would 
be far more satisfactory to the tax-
payer. 


"The Commission's recommenda-
tions as to loans, coupled with se-
lective price contracts, provide an 
unfair type of competition for those 
who maintain production without 
government help, and the domestic 
industry may soon be seriously hurt 
by surpluses created by such de-
vices."


Defense Minerals Progress 
Howard I. Young, deputy admin-


istrator of the DMPA, outlined the 
accomplishments of the agency dur-
ing its little more than one-year life. 
Expansion goals have been set, with 
1955 the target year. Many different 
steps have been taken to aid the 
mining industry in reaching these 
goals, including purchase and resale 
contracts, tax amoritization certifi-
cates, opening of new mines, keeping 
high-cost mines in operation, pay-
ment of over.-ceiling prices, and de-
velopment of new metallurgical 
processes'. Increased production goals 
for 1955 over 1951 output are as fol-
lows: beryllium, 70 percent; copper, 
25 percent; fluorspar, 50 percent; 
iron ore, 40 percent; manganese, 30 
percent; mica, 50; molybdenum, 130; 
nickel, 35; tungsten, 190, and zinc, 
15 percent. 


Jess Larson, DMPA administrator, 
said that he hopes the agency can be 
disbanded by the end of 1953, and 
that he is making plans accordingly. 
It is an emergency organization cre-
ated by war-time requirements of 
insuring adequate minerals for mil-
itary needs and maintaining a high 
level of civilian production. 


Small Mines Session 
Howard W. Baisley, Moab, Utah, 


reported on the status of the inde-
pendent uranium-vanadium miner 
on the Colorado Plateau. As a result 
of charges made by the small miners, 
a marked improvement in sampling 
practices is now in evidence, he re-
ported. Assaying, however, is añoth-
er matter, he said. Allocation of U.S. 
Atomic Energy Commission leases 
was a difficult job and open to 
charges of favoritism. He thought 
that the present uranium bonus for 
new production was both unfair and 
unequitable and was actually reduc-
ing uranium output, instead of stim-
ulating it as was planned. He said


further that the bonus is unfair for 
those early producers who did much 
of the pioneering and produced ore 
when the price was lower and the 
demand as great. Today there are a 
number of mines with substantial 
past production which are idle or 
operating at a loss. They have pro-
duced the maximum amount of ore 
for the bonus and were therefore 
shut down because operating costs 
precluded production of much known 
low-grade ore without the bonus. He 
recommended that the bonus be 
eliminated and that all production 
be paid for at a consistent uniform 
price of $7.50 per pound. 


Robert S. Palmer, executive direc-
tor of the Colorado Mining Associa-
tion, outlined the need for a strong 
domestic mining industry in this pe-
riod when the administration sup-
ports foreign mining. He said that 
"finding new mines in the United 
States is a good insurance policy re-
gardless of cost," and that "con-
tractual concessions should be ex-
tended to small miners and that long 
term contracts with escalator price 
clauses should be awarded, because 
in the small miner is involved the 
future of America." 


Attack From Within 
United States Senator Pat McCar-


ran from Nevada warned that a 
Communist-inspired attack from 
within could dominate the nation. 
"The people must realize that the 
enemy exists and is active within 
the country under many disguises, 
using both aliens and citizens. He 
has already been fantastically suc-
cessful in achieving some objec-
tives." 


"The Communist party may have 
gone underground, as such, but the 
Communist conspiracy in the United 
States is• still extremely active. 
There are in this country today 
American citizens of good education 
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Highlight of the convention was the session on "Strategic Minerals" where the speakers were, 
from left to right: F. W. Libbey, director, Oregon State Department of Geology and Mineral 
Resources; Gordon I. Gould, president, New Idria Mining and Chemical Company; James P. 
Bradley, vice president, Bradley Mining Company; L. Long, president, Tungsten Mining Corpo-





ration; Sam H. Willistan, vice president, Cordero Mining Company; and P. R. Bradley, Jr., 
president, Pacific Mining Company. 


LEFT: Visitors thronged into the main display hall to see equipment from all over the United States. Prominent names of equipment manufac-





turers in the mining world can be seen in this picture. RIGHT: Christensen Diamond Products Company displayed a wide variety of diamond 
bits and the various types of stones used for setting bits. 


and great ability who are doing the 
bidding of the Communists," the 
Senator said. 


Exploration or Development? 
L. J. Randall, president of Hecla 


Mining Company, Wallace, Idaho, 
urged that the best method to en-
courage mine development was to 
make the cost of exploration fully 
deductable from income tax returns. 
He added, "under present laws there 
is often a great deal of uncertainty 
as. to how we should distinguish 
between expenditures for develop-
ment and expenditures for explora-
tion." "For example," he said, "sup-
pose a corporation undertakes an 
exploration and development pro-
gram calling for an expenditure of 
approximately $800,000 over the next 
two-year period to be financed from 
profits realized from a presently pro-
ducing property. The question arises 
as to whether this expenditure is 
fully deductible as development cost 
under existing law or only to the ex-
tent of $75,000 per year as explora-
tion cost." 


Gold Guarantees Lasting Value 
"Hard Money Versus Inflation" 


was the subject of a talk by South 
Dakota's United States Senator 
Francis Case at the Monetary 
Policy discussion. The time has 
come, he stated, , "when the econo-
mist, the engineer, the financier and 
the miner must join hands in saying 
to the next administration, whatever 
it may be and whoever it may in-
clude, that the welfare of the coun-
try demands recognition by the 
United States of the full part that 
gold can play in combating inflation 
and in resto4ng economic health to 
the nation." 


"Today there is the need for an 
effective curb on the fires of infla-
tion. Every producer in whatever 
field, every buyer of goods in what-


ever field, every worker in what-
ever field, will benefit if government 
and citizen can have the self assur-
ance which goes with the substantial 
guarantee of lasting values given in 
terms of gold." 


Strategic Minerals 
The strategic minerals session 


brought forth the views, questions 
and comments of the strategic min-
eral producers, but unfortunately 
many of the questions remained un-
answered because there were no 
government planners and policymak-
ers present to outline the adminis-
tration's domestic strategic minerals 
policy. 


P. R. Bradley, Jr., president of the 
Pacific Mining Company, San Fran-
cisco, said the government's manga-
nese program was a failure and that 
"today we produce a 'smaller pro-


portion of our needs than before the 
program was launched following the 
start of the Korean war." 


James P. Bradley, vice president, 
Bradley Mining Company, San Fran-
cisco, reported that the United States 
is almost completely dependent on 
antimony imports and that the "na-
tional stockpile is dangerously in-
adequate, with only a six month's 
emergency supply." However, the 
Munitions Board has announced that 
the stockpile objective for antimony 
has been completely filled. 


W. L. Long, president of the Tung-
sten Mining Corporation, Warren-
ton, North Carolina, called on the 
tungsten producers to establish in 
Washington, D.C. a Tungsten Insti-
tute for education of the government 
of the necessity of maintaining a 
good workable tungsten program as 
a phase of national preparedness. 
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THE NORTHERN BLOWE.R(OMPANY 
Engineered Dust Collection Systems for All Industries 


6420 Barberton Ave. 	 Cleveland 2, Ohio 
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How NibIà' 
__	 gives you 24-houra-day 


___ ___	 dust collection 
:	 3	 at full rated capacity 


1 
1"


	


	 Fast double-action bag cleaning 
assures full efficiency and constant 


II
suction drop across the arrester 


No matter what the task in large scale continuous 
,	 operation, Norblo equipment stands the gaff - with 
/ low maintenance and economical over-all cost. Norblo 


Automatic Bag Type Dust Collectors have been corn-
pletely reliable in all types of installations for over 
25 years, proving the soundness of the operating 
principles described below: 


=	 =	
[	


Basic unit compartment houses 78 
______	 - ..	 ,	 cylindrical bags - fully distended by 


. ---	 p1'.-. ..	 upward inside air flow. 


F 
:	 2	 .,,	 -. 


V arialMe timing 01 cleaning cycle,. 
easily adjusted according to dust load,. 
insures constant volume of air handled 
and constant static pressure drop across 
the arrester. 


Bag cleaning involves only one 
compartment at a time, and only a few 
seconds out of each hour of operation. 
During cleaning period bags are shaken : 
and air flow is reversed, loosening dust and 
accelerating its descent into the hopper. 
This double-action bag cleaning insures 
utmost efficiency of the equipment and in 
no way interrupts the suction drop.. 


Any compartment may be. cut out 
of operation for bag replacment or 
repair, all other compartments remaining 
in operation. 	 . 
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CARE and WEATHER PROTECTION 
GIVE WIRE ROPE LONGER LIFE 


The better care and protection you give wire rope, 
the better it will serve you. That means you reduce your 
costs of operation—and who can turn that down these 
days? 


Quality always pays off in a product like wire rope. 
A high-quality rope naturally possesses high abrasion-
resistance, because it is made of finer steel. It also has 
higher resistance to breaking, either by direct pull or 
by frequent flexing. That point is demonstrated at the 
A. Leschen & Sons Rope Co.'s plant, where every coil 
of wire used in rope manufacture undergoes rigid test-
ing for both tension and torsion. There is a difference 
in "raw" wire, and when wire is discovered which 
doesn't meet top-standard requirements it is always re-
jected. If imperfect wires are stranded into the rope, 
the rope quality suffers and it wears faster. 


Normal abrasion can also be reduced by frequent 
lubrication—using a thin coat of adhesive lubricant. 
A study of the operation and the layout may also sug-
gest ways to reduce abrasion. Sometimes it is advisable 
to increase the load, within safe limits, and to reduce 
speed as a means of lessening abrasive action. If an 
operator gets into the habit of starting equipment too 
fast, he might better slow down, fri order to reduce 
"dragging" in the sheaves or blocks. You'll gain in rope 
serVice. 


Blocks and sheaves should always rotate freely. Keep 
bushings well lubricated, so that lines won't be dragged 
over sluggish equipment. Soft . sheaves or sheaves that 
are too small will show rope treads, which indicate they 
are unnecessarily hard on rope. These treads mesh al-
most perfectly with the strands of the rope that make 
them, but when a new rope is installed it will be en-
tirely out of mesh and the ridges of the treads will be-
come cutting edges with great ability to do damage. 
This damage will show up first in scratches or cuts. 
Scratching or scrubbing may also result from poor spooi-
ing on.4rums, which will happen if the rope rolls away 
fromor over the next wrap on the drum. Tight, even 
spooling, especially on the first layer, reduces wear. 


On any line that runs from a drum through a series of 
sheaves,, the portions of the rope that rest on the sheaves 
and on certain critical points on the drum absorb far 
greater stresses than the rest of the rope at the moment 
when the load is fully applied. If the rope, returns to its 
original 'position for each lift, these parts are bound to 
wear faster. The solution is to cut off at regular intervals 
a. length of rope sufficient to move these parts from the 
critical points. Better utilization of the length of the 
line will result.. 


A common cause of abnormal abrasion is careless 
handling. Prying the rope, either to move' the reel or to


move wraps closer' 'fo 'gether on a drumslIurd"be 
avoided. Also avoid .sudden, severe stresses. Many lines 
on service jobs are abraded by being dragged across 
rocks or other 'objects. Sometimes lines are unneces-
sarily allowed to touch the ground between the storage 
reel and the sheave. Especially under warm weather 
conditions when the lubricant may be tacky, the rope 
picks up sand which acts as ,a file on the sheaves. This 
hould be avoided whenever possible, and even if it is 


necessary to change the layout, savings will justify the 
change. 


A common condition on operations where wire rope 
must be kept handy for replacement purposes, is to have 
reels of rope outdoors—exposed to rain, dust, and other 
elements. When this is necessary a few simple precau-
tions will pay extra dividends. Do not allow the reel 
to stand directly on 'the ground or even on a cinder-
covered area. Mount it on a reel stand or on heavy 
timbers, otherwise, the weight of the rope may cause 
the reel flanges to become embedded and the rope to 
rest on the surface. This practically guarantees rapid 
corrosion. A temporary make-shift covering of corru-
gated iron or any similar material that happens to be 
handy is helpful. So is good lubrication. But there is 
only one way to be sure that complete protection is 
provided. That way is to order your rope with a special 
protective lepro coating that seals the rope completely 
from air and moisture When you get a good, factory-
applied coating that forms a hardened, protective sur-
face, your problems on this score are answered. 


Two good ways to protect your wire rope are illustrated here. 
First, mount the reel on timber blocks or a reel stand. Second, or-





der your rope covered with a special protective coating to seal out
dirt, air, and moisture. 
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Beartown, Colorado, in the San Juan Mountains. 
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Muriel Sibell Wolle Describes 


BEARTOWN AND STONY PASS 


The mountains at timberline at 
the head of Bear Creek, near the 
source of the Rio Grande River, 
were the scene of a gold rush in 
1893. The Good Hope and the Syl-
vanite mines were discovered early 
that spring and a ton of ore which 
netted $4,000 was shipped. As soon 
as prospectors uncovered the rich 
gold and silver ores, the Bear Creek 
gold district was organized. As the 
news of the mines it contained 
leaked out, a rush was on; men be-
gan to hurry toward the gold-bear-
ing deposits, and to stake claims on 
all sides of the promising lodes. 


As each new • property was lo-
cated—the Gold Bug, Silver Bug, 
Kankakee, Little May, Elkhorn, 
Bonita, and Chrystal—the trickle of 
prospectors to the high, exposed 
valley grew until it became a steady 
stream. Although the site of the de-
posits was only 18 miles from Sil-
verton, the location was inaccessible 
even in the 1890's and could be 
reached from that town only by 
crossing Stony Pass. From the east, 
access was , by wagon road from 
Creede, up the Rio Grande valley 
to the mouth of Bear Creek. From


there, only a rough, steep trail led 
several miles to the prospect holes. 


According to the Creede Ca.ndle 
of June 2, 1893, the road for 50 
miles "is lined with prospectors, 
wagons and stages carrying people 
in and out. The greatest drawback 
to the camp is the want of a road 
from the mouth of Bear Creek to the 
mines. A dozen men with a team 
could make the road open in a day, 
and at the miners' meeting held the 
other night it was decided to do 
this. Nothing has been done how-
ever and probably will not be until 
one of the miners wants an outlet 
for ore." 


By June 16, the camp was tenta-
tively named Gold Run and "The 
Candle Company" had "established 
the Gold Run Silvertip—a weekly 
newspaper with A. W. B. Johnson 
as editor." By the end of June, it 
was said that "more prospectors are 
coming in than are going out and 
the town is taking shape." A town-
site in a park below the falls of the 
creek and half a mile below the 
Sylvanite mine was laid out and al-
ready had two stores, a saloon, and 
many prospectors' tents and cabins.


On the thirtieth, the Candle 
boasted: "If the present rate of 
growth is kept up Gold Run will be 
a respectable-sized camp before the 
snow flies. At present there are 350 
to 400 persons here who are pros-
pectors and not real estate boomers. 
Gold Run has a grocery'store, hard-
ware store, newspaper, blacksmith 
shop, boarding house, surveyor, as-
sayor and other places of business 


and gives promise of being a 
permanent camp." Some optimists 
even spoke of it as a "Creede 
Annex." 


At first the camp was called Gold 
Run. However, Bear Creek, Silver-
tip, Hines Fork, and Cub Town 
were also considered as possible 
names. A postoffice was opened un-
der the name Sylvanite, but by the 
time the postmaste received his 
commission, he was unable to get 
to his office on account of the 
amount of snow which obstructed 
the trail. 


Just when the camp became 
known as Beartown, I do not know, 
but in 1948 when I visited it little 
except, its mines , were left. I ap-
proached it from the eastern side of 
the San Juan and Needle mountain 
ranges and drove from Creede up 
the Rio Grande valley to Lost Trail 
camp. From there I rode horseback 
up the old wagon road, over Timber 
Hill to the mouth of Bear Creek. 


As soon as we crossed the sum-
mit of Timber Hill and started down 
the far side, we could look up an-
other valley and follow the tiny 
sliver of trail to its end, where 
Beartown lay. A mile up the valley 
was an old stage station—a big 
cabin with its roof caved in. Far in 
the distance was another building, 
a lone cabin in a big meadow. At 
the edge of the meadow was the 
wreckage of a mill. The debris and 
the cabin were eartown today! 


Beyond the town site, the trail 
leads to a ford at the base of Bear 
Creek Falls. and continues up to the 
Sylvanite mine and its group of 
buildings. The assay office was full 
of equipment and the hotel or 
boarding house was furnished with 


(Continued on page 98) 
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ACTIVITIES OF U. S. MINING MEN 


Franklin Gray Pardee has been 
elected president of the Lake Superior 
Iron Ore Association. Mr. Pardee, pre-
viously state geologist of Michigan, 
ucceeds the late M. D. Harbaugh. 


// Frank E. Johnson is new deputy 


/7 administrator of the Defense Minerals 
7 Exploration Administration. He has 


recently been serving as acting deputy 
administrator and also has been spe-
cial assistant to the DMEA adminis-
trator. Mr. Johnson has been connected 
with government metal and mineral 
agencies for 17 years and, previous to 


• that, worked in the industry for 13 
\\ years . 
\\ Meryl H. Geisking has been ap-
\pointed to the newly created position 
of assistant to the president of the Ten-
nessee Coal and Iron Division, United 
States Steel Company. 


New instructors in the mining engi-
neering department of the Colorado 
School of Mines are Niles Grosvenor 
and Thomas G. Morrow. Mr. Grosvenor 
received his M. A. from Colorado in 
1952, and Mr. Morrow was employed 
by the New York and Honduras Rosa-
rio Mining Company, Honduras. 


Alan T. Broderick of Iron River, 
Michigan, has resigned as regional 
geologist for the M. A. Hanna Com-
pany to become chief geologist with ( 
the Inland Steel Company, Ishpeming, 
Michigan. He previously had done ge-
ological work in Mexico and Peru, and 
with the Bunker Hill and Sullivan 
Mining Company in Idaho. 


Four new directors of Washington's 
Delemar Mining and Recovery Compa-
ny . were elected recently. They are 
H. N. boding, Roy Farley, Conrad 
Hergert and W. H. Splater. 


Walter S. Palmer, chairman of the 
department of metallurgy of the Mac-
kay School of Mines, University of 
Nevada, has retired. He had been con-
nected with the University of Nevada 
for 42 years. 


A. J. Wind! of Oglebay, Norton & 
Company has been elected treasurer 
of the Lake Superior Mines Safety 
Council. He succeeds E. W. R. Butcher, 
chief mining engineer for the Republic 


LAWRENCE LITCH-
FIELD, JR., has been 
elected president of 
Alcoa Mining Com-
pany of New York 
City, and of Sun-
naamsche B a u x it e 
Maatschappij in Pa-
ramaribo, Suriname, 
both subsidiaries of 
Aluminum Company 
of America. He suc-
ceeds Frank B. Cuff who has retired. 
Litchfield has been serving as vice presid 
of both of these firms. He is a veteran 
27 years of service with the company, Ii 
ing joined ALCOA in 925 as geologist 
mining engineer. He is also president 


director of Alcoa Exploration Company.


Steel Corporation, who was treasurer 
of the council for 27 years. 


HaroId Worcester has resigned as 
vice president and general manager 
of King Leasing, Inc. at Ouray, Colo-
rado. He is now a consulting engineer, 
with headquarters in Montrose, Colo-
rado. 


Theophilus M. Rizzi, June graduate 
of the South Dakota School of Mines, 
is a new geologist for Homestake min-
ing Company in Lead, South Dakota. 


Richard A. McDonald, employed by 
the Crown-Zellerbach Corporation in 
San Francisco, was recently appointed 
director of the National Production 
Authority. He succeeds Henry Fowler, 
who now is head of the Office of De-
fense Mobilization and of the Defense 
Production Administration. 


Clarence H. Sleeman has been ap-
pointed general mining engineer of 
the Jones and Laughlin Steel Corpora-
tion, Minnesota Ore Division. The for-
mer assistant chief engineer will make 
his headquarters at Virginia, Minne-
sota on the Mesabi iron range. 


Hollis G. Peacock has resumed his 
position of geologist for the United 
States Smelting, Refining and Mining 
Company in the Utah area. Mr. Pea-
cock's headquarters will be in Salt 
Lake City for a year, after which he 
will transfer to Boston, Massachusetts. 


Rip V. Thompson, former mill su-
perintendent for Utah's Metal Produc-
ers, is now metallurgist for Manga-
nese, Inc., at Henderson, Nevada. 


At the Oliver Iron Mining Division, 
United States Steel Company, John B. 
Parden has been promoted from main-
tenance engineer to locomotive repair 
foreman of the Virginia district mines. 
W. J. Belobraidich, mining engineer 
with Oliver Iron, has been transferred 
to Ironwood, Michigan from the 
Hibbing-Chishoim district. New Oliver 
appointments include Donald Van 
Prooien and David B. Olin, civil engi-
neers, Eildon C. Ferreiro, geological 
engineer, and Rodney Bleifuss, geolo-
gist. 


New directors for the Pilot Silver-
Lead Mines, Inc. of Wallace, Idaho 
are 0. L. Jones, James Doyle, Jr. 
(president of the board), Piatt Hull, 
C. W. Bentley and William E. Cullen. 
William A. Calloway was appointed 
secretary-treasurer. James A. Allen 
and L. G. Smith have resigned as 
president and secretary, respectively. 


James R. Carr, mining engineer, and 
Harold R. Hayes, mechanical engineer, 
are new additions to the staff of U. S. 
Gypsum Company in South Dakota. 


J. R. Rand, geologist for the Copper 
Range Company, has moved to On-
tonagon, Michigan, where he will de-
vote most of his time to the White 
Pine copper mine development. 


Robert Sayre has resigned as engi-
neer for Minerals Engineering Com-
pany, Grand Junction, Colorado, and 
is now employed as mining engineer


H. M. (LINDY) LIND-
HOLM has been sent 
to the Union of 
South Africa by the 
U.S. Atomic Energy, 
Commission to ad-
vise on the extrac-
tion of uranium from 
gold mine tailings. 
Before joining the 
staff of the AEC, he 
had been a metal-
lurgist for the Anaconda Copper Mining
Company at its lead-zinc flotation mill at


Darwin, California. 


at the Climax Uranium Company in 
Grand Junction. 


E. W. Geist, formerly in charge of 
M. A. Hanna Company's Groveland 
pilot plant at Randville, Michigan, has 
returned, to the company's research 
laboratory in Hibbing, Minnesota after 
completing the test run at Randville. 


J. R. Gross has been appointed min-
ing engineer at the Wentworth mine 
of Jones and Laughlin Steel Corpora-
tion, Minnesota division. R. H. bedin 
has been transferred from Jones and 
Laughlin's Hill-Annex mine to the new 
Lind-Greenway mine east of Grand 
Rapids, Michigan. He has been suc-
ceeded by Jean bentz. 


Dale S. Strand is a new addition to 
the mining engineering staff of Cleve-
land Cliffs Iron Company in South 
Dakota. 


R. G. Sullivan, vice president and 
general manager of Mineral3 Engi-
neering Company at Grand Junction, 
Colorado will leave the United States 
on December 1 for a trip to Australia, 
Tasmania, and New Zealand. While in 
Australia he will advise the Australian 
government, the Australian Depart-
ment of mines, and joint United States-
Australian atomic energy groups on 
uranium prospecting techniques. Spe-
cial emphasis will be placed on dia-
mond and non-core drill holes for 
sampling. Mr. Sullivan has had wide 
experience on the Colorado plateau 
and is a pioneer in the development of 
long-hole drilling and sampling there. 


S. E. Erickson has been elected 
chairman of the minerals beneficiation 
division of the Minnesota section, 
American Institute of Mining Engi-
neers. 


J. Frank Sharp is new chief geol-
ogist for Consolidated Coppermines 
Corporation of Nevada. Mr. Sharp has 
been with the firm for 15 years, and 
during the past year served as explo-
ration superintendent. 


New employees of the Oliver Iron 
Mining Company 'in Lead, South 
Dakota are Robert Kooiman, general 
engineer; Douglas Brackwell, metal-
lurgical engineer; Robert 0. Biddle, 
Martin T. Giavelli, Thomas Mohr, 
Grove A. Rathburn and Harold F. 
Unger, mining engineers. 


Kenneth R. Hama has been ap-
pointed works metallurgist at the 
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on Far Eastern affairs. 
Mr. Rabbitt served in 


consultant on Japanese 
also a member of the 
Experts in Washington. 


Duluth plant of the American Steel 
and Wire Division of the U. S. Steel 
Corporation. He succeeds Robert C. 
Weed, who has retired. 


Edward C. Colson, sales engineer 
for Arizona Equipment Sales, Inc., 
Phoenix, Arizona, was recently elected 
to membership in the American In-
stitute of Mining and Metallurgical 
Engineers. 


New employees of the E. J. Long-
year Company in Minneapolis, Min-
nesota are Arthur Nelson and George 
Murray. 


Marshall Haney, mining engineer 
from Takoma Park, Maryland recently 
completed the examination of several 
manganese deposits located in Vir-
ginia and Tennessee. 


Paul Hoeft has been appointed 
master mechanic at the Anvil-Palms 
iron mine, Ramsay, Michigan. He suc-
ceeds Albert Beissel, who has retired. 


Luther R. Branting, works manager 
of Alcoa Mining Company's Bauxite, 
Arkansas operations, has retired after 
actively serving with the company for 
more than 32 years. He has been suc-
ceeded by J. Thad Watters, who has 
been assistant works manager since 
March. 


Merlyn G. Woodle, assistant super-
intendent for the Republic Steel Cor-
poration, Mesabi range, at Hibbing, 
Minnesota, recently returned from a 
trip to the Bomi Hills iron mine in 
Liberia. Republic has extensive in-
terests in that country. 


D. G. Maiherbe, mining engineer 
for the Union, of South Africa gov-
ernment, recently visited the United 
States to confer with technical officers 
of the U. S. Atomic Energy Commis-
sion regarding the uranium program 
of the Union. Within a few years 
South Africa will be the largest pro-
ducer of uranium in the world. 


New officers of Colorado's Clear 
Creek Metal Mining Association are 
Major Ellis P. Lupton, president; 
Douglas Watrous, vice president; 
Charles Trask, secretary, and Harry 
Walder, treasurer. 


Morris V. Mielke, former assistant 
concentrating engineer at the Oliver 
Iron Works research laboratory, has 
been appointed superintendent in 
charge of the company's Extaca plant' 
(experimental taconite agglomeration 
plant) at Virginia, Minnesota. 


Ernest F. Bean, Wisconsin state 
geologist since 1925, has retired. He 
had been with the Wisconsin State 
Geological. Survey since 1917. 


Professor George P. Schubert, mem-
ber of the mechanical engineering de-
partment at the ,Michigan College of 
Mining and. Technology,' has retired 
after being a faculty member for 30 
years. 


First officers of the recently-organ-
ized Iron County 'Engineers' Club in 
Michigan are Philip D. Pearson, presi-
dent; Jack' Morrow,; vice pr'esident; 
Richard Brewer,' secretary, and John 
Torreano, treasurer. 	 . 


Warren E . Fisher, who has: been 
hdä'd of ;the geological department of 
Inland SteèfCoinpahy since 1946, has 
resigned to-undértaké 'the 'job of :eic 
ploring : Kennecott Copper, Company's 
new central distriët. As field•enginéér, 
Mr. Fisher, and C. H: Burgess, district 
geologist, will explore an area reach-
ing from ,,Qanada to Mexico and frOm'


JAMES A.' RABBITT; 
Inco consulting en-
gineer, and an au-
thority on Japan 
and the Far East, 
has retired from ac-


	


tive	 service	 with 
The International 
Nickel. Company, Inc. 
after more than 22 
years of service. He 
will be available in 
an advisory capacity 
During World War II 
the U.S. as technical 
industries and was 
Panel of Far Eastern 


the Rocky Mountains to the Appa-
lachians. 


Anton Tancig has resigned as me-
chanical superintendent for Minne-
sota's Snyder Mining Company after 
44 years of service. He is credited with 
having been first to suggest electric 
po,wer shovels for Mesabi open-pit 
mines, classifiers in its :washing 
plants, and electric motor-driven tug-
ger hoists for its underground mines. 


W. R. Herrmann is now metallur-
gist at the American Steel and Wire 
division plant of the United States 
Steel Corporation in Duluth, Minne-
sota. 


Henry Ford, mining engineer with 
the Verona Mining Company, is now 
assistant mining captain at the Buck 
mine of Pickands, Mather and Com-
pany. 


0. H. Strand is a new vice president 
for William H. Ziegler Company of 
Minnesota, succeeding Larry T. Gavin, 
who has retired. 


N. J. Knickerbocker is one of three 
partners who are operating a lead-
zinc mine at Rico, Colorado. 


Former resident Engineer Howard 
T. Caddy has resigned from the Min-
nesota Ore Division of Jones ' and 
Laughlin Steel Corporation. William 
Betzler, chief mining engineer at the 
Longyear mine in Hibbing, Minnesota, 
has been transferred to the Schley-
Pettit mines at Gilbert. All are prop-
erties of the Jones and Laughlin Min-
nesota Ore Division. 


Dr. Victor T. Allen, director of the 
geology department at St. Louis Uni-
versity, has received a grant from the 
Geological Society of America to 
study pyroxene, a hard, tough rock 
with no commercial use which often 
is found in zinc, iron, and other ores. 
Dr. Allen gathered specimens last 
summer in New Mexico and Mexico, 
and will spend the winter analyzing 
them 


Gordon R. Wynne has been:, ap
-pointed ,assistant superintendent of 


the Extaca plant of the Oliver Iron 
Mining Division at. Virginia, Minne-
sota. Morris Mielke is superintendent. 


Ernest R. Gustafson, former 'chief 
of hydraulics 'and international water 
control at, the 'Duluth, Minnesota of 
fice of the Corps of Engineers, is now 
stationed at the St. Paul, Minnesota


	


office.	 ,	 - 
Dr. Cyril Stanley Smith, former 


member of the Manhattan Project, will 
be awarded a Francis J. Clamar medal 
by The Fiankl'in Institute of the State 
of Pennsylvania for- his mtallurgical 
contributions to the development of 
atomic energy during' and 'since World


War ' II. Dr. Smith, professor 'of 
metallurgy and director of the In-
stitute for the Study of Metals at,the 
University of Chicago, did research 
on the metallurgical behavio. of 
elemental plutonium. 


New officers and directors ,werë 
elected for the Great Eastern Mining 
Company of Silverton, Colorado. They 
are: Art Linkletter, chairman of the 
board; Allen Chase, president; Ed-
ward P. Chase, executive vice president 
and general counsel; Dr. T. B. Morgan, 
vice president; George Newton, direc-
tor; William A. Way, local counsel; 
'William L. Chase, secretary and 
treasurer; E. T. Chase, comptroller; 
and Carl Larson, assistant secretary 
and chief accountant. 


Ernest R. Gordon has been ap-
pointed chief of the Grand Junction 
exploration branch of the Atomic 
Energy Commission, transferring 
from AEC's New York staff. He 
follows Thomas W. Oster, who has 
gone to Australia to assist in uranium 
development. 
- Louis P. Gaggini is new chief of the 
Colorado uranium division of J. R. 
Simplot Company. Mr. Gaggini, who 
will make' Grand Junction his head-
quarters, has been employed' by the 
Dulaney Mining Company for the past 
nine years. 


Guinn E. Metzger, a 1948 graduate fl of the Colorado School of Mines, has 
been awarded a Fuibright scholarship 
to study at the Royal School of Mines, ,) 
University of London. Mr. Metzger/ 
recently was assistant professor of 
mining and metallurgy at the Uni-
versity of Alaska. 


Dr. Ernest W. Greene has been 
elected executive vice president and 
director of research of Minerals 
Separation North American Corpora-
tion, a firm headed by David E. 
Lilienthal. Earl H. Brown, co-inventor 
of Minerals Separation's processes for 
treatment of low-grade iron ore, is 
his new assistant. 


J. W. Ribotto has been named metal-
lurgical engineer at the Magna con-
centrator of the Utah Copper Division, 
Kennecott Copper Corporation, suc-
ceeding. C.. G. Williams, who has re-
tired. John L. Moore is now general 
mill foreman at the Arthur mill, and 
Elmer C. Speers is grinding and 
flotation foreman. 


J. E. Papin, an employee of Phelps 
-Dodge since 1927, is the newly ap-
pointed concentrator superintendent of 
the Morenci Branch of 'Phelps Dodge 
Corporation in Morenci, Arizona. He 
succeeds H. T. Herivel who has been 
named consulting metallurgist for 
Morenci. 


Harold Kirkemo, mining geologist, 
has resigned from the staff of 
Anaconda Copper Mining Company's 
Spokane, Washington exploration of-
fice to accept a position with the 
U. S.' Geological Survey. He will be 
assigned to the USGS Spokane 
regional office, and will work, on the 
defense minerals exploration program. 


Robert S. Palmer, executive secre 
tary of the Colorado Mining Associa-
tion' and one of the founders of the' 
United' States Gold Committee at-
tended the International Monetary 
Conference meetings held in Mexico' 
City, Mexico early in September. The 
well-known expert on gold and silver 
represented the groups at the meet-
ings. 
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"Times Have Changed" was the theme of the Atlas Powder Company. Today's modern blast-





ing agents were unimagined only a few years ago. 
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ADVANCES IN MINE MECHANIZATION 
Miners at the Metal Show heard in the technical sessions how mechanical 
equipment operated, and then actually saw it operate at exhibition booths 


Mine mechanization and mine 
equipment development are not 
static in the United States. 


Faced by today's rising costs and 
the lessening grade of deeper ore 
bodies, mining engineers and equip-
ment designers have cooperated 
with machinery companies in devel-
oping and building mechanized min-
ing equipment for the newest min-
ing techniques. 


This was the report of operators 
and engineers at the metal mining 
show and exposition of the Western 
Division of the American Mining 
Congress held in Denver, Colorado, 
late in September. Over 150 equip-
ment manufacturers and suppliers 
displayed their latest equipment to 
backup the operators' reports. 


Many technical reports were pre-
sented to describe progress in 
mechanization, open-pit mining, 
shaft sinking, roof support, milling 
procedures, prospecting and ex-
ploration, new metallurgical proc-
esses, and rock drilling. 


Of greatest value to those in at-
tendance was the fact that after 
hearing how a specific piece of 
equipment was' used they could 
walk to the display section and see, 
examine, and operate the equipment 
themselves. 


Abstracts of several of the papers 
which were of widespread interest 
follow.


duction per man shift and therefore 
better cost per ton. Costs per foot 
drilled with 1%-inch tungsten car-
bide bits and 7/8-inch hexagonal drill 
rods are improving with experience. 
Recently we started an 8 by 8-foot 
drift with lightweight hand-held 
drills and air legs combined with 
1%-inch tungsten carbide bits. This 
is the same equipment used in 
stopes. Results to date are satisfac-
tory, and this lightweight equipment 
may well replace drifters in the near 
future. This equipment permits a 
complete cycle of mucking, drilling, 
pipework, trackwork, and blasting in 
one shift. Rate of advance is eight 
feet per eight-hour shift. Use of 
tungsten carbide bits in raise work 
with a greater drilling speed has 
permitted a longer round with a 
one-shot blast and a complete cycle 
in one shift. Experimenting with 
lightweight stopers and 1%-inch 
tungsten carbide bits is scheduled 
for the near future, 


Homestake has recently changed 
from one-use steel bits in combina-
tion with 3 1/2-inch drifters and one-
inch Q.O. drill rods to lightweight 
hand-held drills and pneumatic legs 
combined with 7/8-inch collared hex-
agonal drill rods and 1%-inch tung-
sten carbide bits. This new light-
weight equipment has increased 
production materially. Total footage 
drilled in a' shift has increased over 
50 percent, and contract earnings


have increased substantially with 
less physical effort. Air consumption 
is cut nearly 50 percent. 


Results to date show substantial 
increases in production. Miners 
prefer new equipment since it ma-i 
terially increased their contract 
earnings with less physical effort on' 
their part. 


Truck Haulage As Used At 
Southwest Copper Mines 


By H. C. Weed, Asst. Gen. Mgr.: 
Inspiration Cons. Copper Co. 
Inspiration, Arizona 


Ten copper mines, Castle Dome, 
Cananea, Bagdad, Inspiration, Ray:, 
Bisbee East, Copper Cities, ., 
renci, Ajo, and Chino, in the south-. 
western United States and nprihern 
Mexico are using trucks in some 
pFase of open-pit mining. At pres-
ent 173 trucks move an average of 
262,500 tons of material each day, or 
an average of 1,517 tons per truck 
per 24-hour work day. Assuming 
307 work days per year, over 
80,500,000 tons will be moved by 
trucks at these 10 mines in 1952. 


The pay load of the trucks in use 
varies from a low of 15 tons for a 
few of the older trucks to 45 tons 
for two Tournarockers which, are 
used as trucks in one mine. The 
majority carry a pay load of from 


Drilling Progress 
At Homestake 
By C. N. Kravig, Mine Supt. 


Homestake Mining Company 
Lead, South Dakota 


The Homestake Mining Company 
has engaged in a fairly comprehen-
sive testing program on drills, drill 
bits, rods, and drilling for the past 
five years. 


After five years of testing, tung-
sten carbide bits have been adopted 
in all drifting and raising and are 
being adopted in stopes as rapidly as 
the drifters can be replaced by light-
weight hand-held drills and air legs. 
Tungsten carbide bits have replaced 
the one-use bit in all applications. 
The change was not based on the 
cost per foot drilled (which has been 
higher) but because of greater pro-
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22 to 35 ton with all of the newer 
trucks carrying 30 or more tons. 


Buda, Cummins, General Motors, 
and Hercules Diesel engines are 
used in the trucks with Cummins 
being in the majority. Allison gaso-
line engines are used in the 
Tournarockers. All trucks are rear 
dump and all have power steering. 
Torque converters are used in 76, 
or approximately one-third, of the 
trucks. The makers of converters 
are almost evenly divided among 
Allison, Schnieder, and Twin Disc. 
Only one operation is without at 
least one truck equipped with a 
Tor4ue conveiter, and this opera-
tion reports Torque converters on 
order for all of their trucks. 


All operations load trucks on both 
sides of the shovel. Six of the 10 
companies use a pit man or a spotter 
at the shovel. The duties of this man 
include cleaning rocks from under 
the tires before 'starting the truck 
and cleaning 'rOcks from the truck 
pattern before backing in a truck, as 
well as responsibility for the proper 
spotting of the truck. At the waste 
dump a berm is maintained at six 
operations and seven keep a pit 
man or spotter at the dump. In some 
cases the man also acts as a sampler. 
hi' four ,of the pits, right-hand driv-
ing is standard, while two report 
left-hand drive as standard. The 
fdur' otheis diive, either right r left 
as local conditions indicate advan-
tages. No difficulty from a safety 
angle was répArted by these last 
fôur mines. The' average length of 
haul ranges from a low of 0.3 miles 
toa high of 2.5' miles, and the grades 
on the 'hauL froma low of 3.0 to a 
high of 18.0 percent. 


Tires re an important' item of 
cost in 'truck seryice. Tire life as re-


orted in miles ranges from a low of 
10,000 to ,a high of 22,500. This varies 
greatly with , the single rear-axle


truck and the dual-axle truck 
which carries four more tires per 
truck. It is interesting to note the 
highest averages 'are reported by 
companies who use dual rear axles 
exclusively and the lowest from 
those using single rear axles ex-
clusively. On the basis of an esti-
mate, it would appear that the total 
tire cost per mile does not vary 
greatly between the two types of 
trucks. Recapping of tires is stand-
ard practice of eight companies. In 
recent years the cost of a recap has 
not risen as rapidly as the cost of 
new tires which favors recapping. It 
is, however, essential that a tire be 
recapped before the carcass is dam-
aged and a tire which requires too 
many section repairs will not ordi-
narily pay out the cost of the re-
pairs and the recap. 


Rock Bolting at Sunshine 
By W. B. Foster, Engineer 
Sunshine Mining Company 
Kellogg, Idaho 


To date, some 5,000 bolts have 
been used at the Sunshine mine, 
and, with one, exception, every use 
has given the support expected. The 
one exception involved a stope that 
had been mined to the height, re-
quired for the first gob: Some 50 
bolts were driven in the hanging 
wall of the first two floors, but since 
this stope had been in operation 
several months before the bolts were 
installed, the hanging wall had be-
come loosened to such a depth that 
bolts were not effective. 


On February 18, 1952 the first rock 
bolts used at Sunshine were driven 
on the 3,250 No. 4 winze station. This 
station had been enlarged and 
would have required ' station sets to 
support 600 square feet of open 
ground.


120 bolts, one inch in diameter by 
six feet in length, were used with % 
by 8 by 8 inch bearing plates, and 
the nuts set to the maximum with 
an I. R. 534 Impact Wrench. An R38 
stoper was used for the drilling and 
both drilling and bolting were done 
by a timber repairman and his 
helper. This has become the stand-
ard crew for the work. 


On this particular job, the bolting 
pattern was required to support 25 
square feet of ground for every fiv 
bolts. To date, the ground is secure 
and no ground has sloughed from 
the bolted area. This same pattern 
of bolting has been used on all sta-
tion bolting and has giyen the serv-
ice expected. 


Rock bolting in drifts and cross-
cuts was started soon after the sta-
Lion work was well underway. The 
hanging wall and footwall of drifts 
consist of silicified St. Regis quartz-
ite, laid in beds four inches to two 
feet in thickness. Drifts, in general, 
strike east and west, with the veins 
and accompanying shearing dipping 
70° to the south. The shear zones in 
which the veins occur are along the 
steeply dipping north limb of the 
Big Creek anticline. The bedding 
therefore in general dips 80° and 
steeper to the north with occasional 
slight overturning. The combination 
of the north dipping beds and the 
south dipping schistosity intersect-
ing at a maximum angle of 30° pro-
duces a weak, slabby hanging wall. 
The bedding has a tendency to be-
come• loosened through exposure 
and shock, and large slabs slip or 
fall into the drift. 


To overcome this condition, six-
foot bolts were 'installed in a fan-
like pattern. The bolts are placed at 
centers of approximately 2½ feet 
on the cross section of the drift and 
each fan-like, pattern is placed at 
centers of four feet along the length 


LEFT: The Buda Company displayed its heavy-duty Diesel engines. CENTER: An operating plastic scale nodeI of the new Concen-Tank thick-
ener is shown in the foreground at the booth of the Morse Brothers Machinery Company. RIGHT: The Dings Magnetic Separator Company dis-


played the world's newest tramp iron magnet, and a scale model of the largest tramp iron magnet. 	 ' 
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The Western Machinery Company booth drew a large crowd of metallurgists. " 


of the drift. Each fan consists of six 
bolts, beginning at hip height on the 
wall and extending up the wall, 
across the back, and down the 
other wall. In some cases it is nec-
essary to add one or more bolts to 
give the required support. This pat-
tern has given remarkable service 
under the most severe conditions. 


On July 16, 1952, a severe rock 
burst occurred in the vicinity of the 
3,700 and 3,840 levels of the Sun-
shine Mine. On the 3,840 level, a 
section of the cross-cut, 100. feet in 
length, had been bolted. The same 
fan pattern of bolting had been 
used, with an occasional bolt be-
tween each bolted section. The rock 
burst knocked down a large amount 
of rock along the cross-cut, but 
within the bolted section, no rock 
was loosened nor had fallen. This 
section of cross-cut was thoroughly 
examined for broken or loose bolts. 
None were found. 


Inclined Shaft Mucking 
By F. W. Sauerwein, Engineer 
New Jersey Zinc Company 
Ogdensburg, New Jersey 


The northward extension, in 
depth, of the Sterling ore body re-
quired the sinking of an auxiliary 
underground shaft. The sinking of 
the lower portion of this inclined 
shaft led to the development of a 
mechanical mucking method that 
proved itself beyond expectations. 


The North ore body shaft is a 
three compartment, 52° slope of 8 x 
18-foot cross section, extending 
1,045 feet below the 1,850 level. The 
52° pitch of the shaft ruled out any 
application of scraper and slide 
loading directly to a skip, while the 
limited shaft dimensions, both as to 
length and headroom, made difficult 
the use of scraper and loading pan 
or bucket. Consideration was given 
to an inclined shaft mucker em-
bodying the principle of an under-
cutting shovel • bucket, as well as a 
recently developed machine with a 
bucket operating in a manner simi-
lar to a clamshell. In the operation 
of these muckers, it was felt that the 
necessity for hoisting each bucketful 
to the dumping point through a dis-
tance of over 1,000 feet, or inter-
mediate muck transfer, was a definite 
disadvantage. 


The final mucking method 
evolved consisted, in principle, of 
a dragline bucket. A toothed-lip 
bucket was designed and con-
structed in the shops 'at minor ex-
pense and operated experimentally. 
on the muck pile produced by initial 
sinking at the 2,450 level. The 13-
cubic-foot bucket is 18 inches high


by 30 inches wide with top and bot-
tom lengths of 42 and 48 inches, re-
spectively. Pull and tail ropes are 
hooked to either end and the bucket 
is hoisted through a stationary 
sheave located at the front. 


From the first trial runs it was 
evident that the bucket could be 
filled efficiently, one or two passes 
being sufficient in most cases, and, 
with the exception of a counter-
weight added to the rear to prevent 
overturning, no major alterations to 
the original design were required. A 
20-foot-lo,ng sinking cage was con-
structed consisting of a wheeled 
chassis containing three built-in 
steel platforms. On these were 
mounted three air-driven hoists, a 
singl drum at the upper and lower 
platforms and a double drum at the 
center. 


When operating, the cage is posi-
tioned on the 42-inch-gauge shaft 
track in the center compartment 
and 10 to 30 feet above the muck' 
pile, depending on the cycle. The 
regular 50-cubic-foot ore skip op-
erates on the second track and is so 
placed that its top is level with the 
lower end of the cage. All cables 
from the hoists pass through rope 
blocks hung from pins secured in 
the shaft hanging wall directly 
above the lower end of the cage. 


The ropes from the double drum 
hoist, after passing through the 
hanging wall blocks, continue down 
to blocks located at either , end of 
the shaft a few feet above the mUck 
pile, the pull rope to one, the tail 
rope to the other, thence to the 
front and rear of the bucket. As the 
muck pile recedes, the blocks at the 
shaft. ends. are lowered' not more 
than twice during the mucking cy-
cle. The cable from the upper hoist, 
aftei passing through. the hanging-


wall block and the sheave at the 
front end of the bucket, is dead-
ended to a pin in 'the hanging wall 
adjacent to the rope brocks. 


In loading, the bucket is pulled 
through the muck pile until ifiled, 
then pull and tail ropes are discon-
nected by means of open hook at-
tachments, and the upper single-
drum hoist raises the bucket to the 
dumping position. 


The cable from the lower hoist, 
passing through one of the overhead 
blocks, is then hooked to the rear of 
the bucket, while a fixed chain, 
suspended over the skip, is attached 
to the bail. With proper manipula-
tion by the operators of the upper 
and lower hoists, the lip of the 
bucket is lowered to rest on the 
edge of the skip, the bottom is 
raised, and the muck discharged 
into the skip without spillage. 


During the mucking cycle, cage 
stability is insured by means of a 
small demountable screw jack 
braced against the hanging wall, 
while the upper end of the cage is 
pinned to the footwall. It was found 
that three or four shaft rounds 
could be mucked from the same 
equipment set-up before bucket 
hoisting distance became excessive. 


In the 'mucking cycle, four buck-
ets were required to fill each skip 
and the record attained in one shift 
of seven' actual working hours was 
46 skips—approximately 220 cubic 
feet of muck,' or one skip every nine 
minutes. This 'entailed hoisting 184 
buckets at slightly over two minutes 
per bucket. Experience indicated' 
that insofar as the mucking'cycle was 
concerned, five or even four men 
would have been sufficient since on 
several occasions the absence 'of .one 
man from the crew caused. flO.-3,p-


-..pr-ec-iabie4oss -of efficiency---'==-' 
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MORSE "Jetair" Flotation 
FOR MORERECOVERY 


GREATER AIR COVERAGE and INCREASED RECOVERY 
assured through complete dispersion of air at impeller 
periphery. 
HIGHER GRADE CONCENTRATE and substantial reduc-
tion in reagents. 
Supplied with or without individual cell weir controls. 


• Rich Froth Zone. 
• All Pulp Contacts Each Impeller. 
• Controlled Air—Through Aeration.


.


IONEERS 


LEADERS 


"Canton" Car Transfer 
Loads Train of Empties on 


Single Track 
The Canton Car Transfer saves time and money where 
tunnel space is costly. You are continually loading an 
empty while transferring the full car to rear. The "Can-
ton" is easiest to use. Timken bearing equipped, sturdy. 
long-lasting construction. 
Canton Car Transfers are made for all track gauges, can 
be placed on track at any spot where side room permits 
—in two minutes by two men—built to hold cars up to 
six tons in weight. Write for complete descriptive folder. 
in answering please use street and zone numbers. 


American Mine Door Company 
2071 Dueber Ave., Canton 6, Ohio, U.S.A. 


Mechanical Track Cleaners—Rock Dusters—Automatic Doors—Car 
Transfers—Cable Splicers and Vulcanizers—Safety Signal Systems. 


I


700-ft. Radial Layout 


For nearly twenty years the 
makers of Winslow Filters have 


been pioneering the idea of 
giving engines and machinery better 


protection by keeping ALL your oil 
clean through th'è use of Full-Flow 


filtration. Along with pioneering the prin-
ciple, these men have also held original 
patents on the successful application 


of that principle. You will profit by 
depending on the leadership that is 


enjoyed only by such pioneers. 


Winslow Engineering Company 
4069 Hollis St., Oakland 8, Calif. 


SAUERMAN 
POWER 


SCRAPERS 
This versatile, one-man unit 
adapts itself 'redi1y to any 
storing and reclaiming project 
—large or small—indoors or 
outdoors.	 - 


The unique design 'f the 
Crescent Bottomless Scoop pro-
vides fast loading to capaèity, 
smooth transfer of materials 
and clean, automatic discharge, 
regardless of the size or shape 
of area being serviced. The re-
sult Is a more efficient and 
economical operation from start 
to finish. It handles any mate-
rial, from ashes to heavy ores. 


Find out more about time-sav-
ing, money-saving Sauerman 
Scrapers. Write today for free. 
illustrated catalog on bulk han-
dling methods. 


SAUERMAN BROS. Inc. 
538 S. Clinton St.,


Chicago 7, III.


Scraper with Monorail 


Scraper in Storaae Shed 
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ACTIVITIES OF INTERNATIONAL MINING MEN 


STUART H. STUBBS is 
owner-manager of 
the Comet gold mine 
at Marble Bar In	 ' 
Western	 Australia.	 'q-' 
Marble Bar is one of	 - 
Australia's most iso-
lated mining areas, 
and Is also distin-	 4$f? 
guished as one of 
the hottest. The rec-	 4' -,	 - / 
ord is more than 160	 - 
consecutives days with temperatures of over 
100 0 . Mr. Stubbs recently visited Victoria 
and New South Wales. He currently plans 
to open up some copper deposits such as the 


Whim Creek mine. 


Claude W. Courand has been ap-
pointed director of the Defense Ma-
terials Procurement Agency's new 
office in Lima, Peru. Holding the rank 
of Minister of the United States, 
Mr. Courand will direct DMPA's activ-
ities throughout South America, ex-
cept in the Guianas. DMPA has one 
other office outside the continental 
United States, the Region III office 
in London, England, which is headed 
by Brigadier General Thomas B. 
Wilson. 


Three British mining men from the 
Phosphate Development Corporation, 
Ltd., of Pretoria, Union of South 
Africa, recently toured the Florida 
Phosphate Division of International 
Minerals and Chemicals Corporation. 
The group, which included Gustav S. 
Preller, manager, B. M. Van Bergen, 
mining engineer, and D. J. du Plessis, 
chief chemist, received a first-hand 
briefing in the processing and mining 
of phosphate rock. The British firm 
has been prospecting for phosphate 
for seven years, and expects to begin 
mining and processing within two 
years. 


J. F. (Jack) Findlay, Mexican rep-
resentative of Howe Sound Company 
for the past 14 years, has retired and 
is now at Madeira Beach, Florida. 
He has been succeeded by Bryan W. 
Brown of San Luis Potosi, Mexico. 


John R. Paris is new general mana-
ger and chief engineer of Eastern 
Mining and Metals Company, Ltd., 
Bukit Besi, Dungun, Trengganu, Fed-
erated Malay States. He formerly 
was associated with the Malayan 
Collieries, Batu Arang. 


W. P. Ryan, former mine super-
intendent of the Siglo XX mine prop-
erty of Patino Mines and Enterprises 
Consolidated, Inc., is now employed 
by the Cerro de Pasco Corporation in 
Peru. K. O'Donnel succeeds Mr. Ryan. 


R. Cornwaite is new underground 
manager at Chibuluma Mines, Ltd. at 
Mufulira, Northern Rhodesia. He pre-
viously was a foreman at Roan Ante-
lope Copper Mines, Luanshya, North-
ern Rhodesia. 


Charles Will Wright, American spe-
cialist on foreign mines, recently flew 
to Brazil for consultative work. He 
also completed a trip to Mexico this


fall, where he and his associates are 
developing manganese, iron and fluor-
spar properties. 


Ernest Fraenkel was recently 
elected chairman of the board of di-
rectors of South American Minerals 
and Merchandise Corporation, New 
York exporting and importing repre-
sentatives of the Hochschild interests 
in Peru, Bolivia, Chile, Argentina, and 
Brazil. Mr. Fraenkel has been with 
the company since it began in 1947 
and formerly was with Watson Geach 
and Company, Inc. He succeeds Paul 
Linz. 


Francisco Donis Ortiz, mining engi-
neer for Nueva Montana Quijano 
Santander, Spain, has been awarded 
the prize, for the best metallurgical 
article in the recent contest sponsored 
by Mineria Y Metalurgia, publication 
of the Spanish mining engineers. In 
the mining division there were two 
winners, Santiago Garcia Guente and 
Ramon Fernandez Soler. 


J. C. Nixon is new superintendent 
of metallurgical research for Consoli-
dated Zinc, Ltd., Broken Hill, New 
South Wales, Australia. He previously 
was senior lecturer in ore dressing at 
the University of Melbourne. 


John M. Russell is new field man-
ager for the Nosterman Gold Mines, 
Ltd. and Bewick Moreing and Com-
pany, Kabale, Uganda, British East 
Africa. Mr. Russell, now prospecting 
for and developing tin and wolframite 
deposits, was formerly located at 
Kakamega, Kenya 


Dr. F. Meyer, chairman of the South 
African Iron and Steel Industrial 
Corporation, Ltd., recently made an 
extensive tour through the United 
States and Canada to study problems 
relating to development of the iron 
and steel industry. He observed labor-
management problems, housing proj-
ects, and the general administration 
of industry in this country. 


Paauvo V. Maijala, former super-
intendent of Outokumpu Oy S Ylojarvi 
Mine in Tampere, Finland, is now lo-
cated in the Outokumpu Oy offices in 
Helsinki. 


THEODORE KROLL and HECTOR ROBINET of 
the Societe Metallurgique de Hoboken in 
Belgium visited Australia recently. Among 
the operations they Inspected were smelting 
and refining plants at Port Pine, South Aus-
tralia, and Port Kembla, New South Wales.


The Honorable J. G. Arthur, min-
ister of mines, New South Wales 
State Department of Mines, recently 
toured major cities in the United 
States to seek technical information 
on U. S. mining and mining opera-
tions. 


Fred E. Towsley, chief field geolo-
gist for the Kennecott Copper Cor-
poration's South American division, is 
now in Lima, Peru. Mr. Towsley for-
merly worked in Colquiri, Oruro, 
Bolivia. 


Kiichi Murakami, former chief engi-
neer for the Sika Mining Company, 
Ltd., of Tokyo, Japan, is now adviser 
to the Sumitomo Metal Mining Com-
pany, Ltd., also of Tokyo. 


K. L. Brindsden, general manager 
of the Croesus Proprietary Treatment 
Company, has moved from the firm's 
London office to Fimiston, Western 
Australia. Mr. Brindsden also serves 
as consultant to South Kalgurli Con-
solidated, Ltd., in Crawley, Western 
Australia.. 


Waldeniar Zeidler is now a mining 
engineer for Svenska Skifferolje AB 
in Narkes Kvarntorp, Sweden. He 
formerly worked for V Sund in Nora, 
Sweden. 


John C. Russell is the new chief 
research metallurgist for Rhodesian 
Anglo American, Ltd. at Kitwe, North-
ern Rhodesia. He has resigned from his 
position with the consulting engineer-
ing department of The Dorr Company 
at Stamford, Connecticut. 


Cohn York Syme is new chairman 
of directors of the Broken Hill Pro-
prietary Company, Ltd., Melbourne, 
Australia. The 49-year-old executive, 
youngest man on the board, succeeds 
Essington Lewis who is retiring from 
active leadership of the board to as-
sume an advisory capacity. 


0. D. Niedermeyer has been ap-
pointed assistant general manager of 
the Nickel Processing Corporation at 
Nicaro, Cuba. The Nicaro operation 
is owned by the United States govern-
ment, but National Lead Company has 
a majority interest. John C. Archibald, 
Jr. succeeds Mr. Niedermeyer as mana-
ger of the Texas Mining and Smelting 
Division of National Lead. 


Harvey J. Hakala, former head of 
U. S. Steel Company's Brazilian sub-
sidary, Companhia Meridional de Mm-
eracao, has left the southerly mangan-
ese mining firm to resume his post 
in the mining engineering department 
of Oliver Iron Mining Division in 
Duluth, Minnesota. 


Erik A. Schwalbe, employed by Stora 
Kopparbergs, Bergslag Aktiebolag, 
Blotberget, Sweden,has won a scholar-
ship for six months' study in the 
United States on concentrating low-
degree iron ore. - 


Per Gudmar Kihlstedt, former gen-
eral superintendent of metallurgical 
operations for Bolidens Gruvaktie-
bolag, is a new professor of metallurgy 
at the Royal Institue of Technology 
in Stockholm, Sweden. 
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The plant shown above—located in Arizona—is a typkal 
concentration mill, of 1500-ton daily capacity, with 
separate flow sheets, for copper ore and copper-zinc ore. 
AGITAIR is used exclusively in this modern mill and is 
given large credit for a profitable operation. 


AGITAIR Flotation is serving in every metal state of the 
union and in every major metallurgical region throughout 
the world. The famed machine has achieved this universal 
acceptance for one basic reason: HIGHER RECOVERY AT 
LOWER COST! 


Galigher engineers are at your service through corres-
pondence or personal conference. Submit your problem 
to men who know! 


Bogy	 gy 


HOME OFFICE 


Salt Lake City, Utah	 T H E C A II C H ER 545 West 8th South 


P. 0. Box 209


EASTERN OFFICE 
921 Bergen Avenue	 C	 0 @II 1UIK3 Jersey City, New Jersey	


0 Agents In All Principal 
Foreign Mining Districts 	 @?Z 1 K @1	 J,	 A. 
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INTERNATIONAL NEWS 


Glenn McCarthy To Operate 
Bolivian Sulphur Mines 


Glenn McCarthy, famous Texas oil 
man, has signed a $3,000,000 investment 
contract with the Bolivian government 
for a sulphur mining concession in the 
Department of Potosi in southwestern 
Bolivia, just north of the Chilean border. 
Under terms of the concession, the Bo-
livian government will receive eight per-
cent royalty on the gross value of ex-
ported sulphur. 


According to reports, the new sulphur 
mining firm will not be required to give 
the Bolivian Banco Central the foreign 
currencies received for sulphur sales, nor 
will there be any limit upon quantities 
and destinations of exports. Initially, 
shipments are being made to Brazil at a 
price reported to be $140.00 per ton. 


The concession is in one of the world's 
highest mining districts-5,970 meters or 
almost 20,000 feet altitude—where min-
ers can only work four hours per day in 
the extreme cold and wind. Camp is at 
an elevation of about 5,000 meters 
(16,400 feet). Llamas are used to trans-
Port the sulphur from the mines to the 
camp where a small melting plant is 
operated. 


Bagdad To Expand Mining 
And Milling Facilities 


An $18,000,000 expansion program has 
been undertaken by the Bagdad Copper 
Company to increase mining and milling 
facilities at its properties in the Eureka 
mining district of Yavapai County, Ari-
zona. Value of the metals extracted from 
the mines is expected to be increased 
from $6,200,000 during the past year, to 
$23,000,000 by 1954. Of this amount, 
$12,000,000 will be in copper, $1,000,000 
in zinc, and $10,000,000 in tungsten ores. 


The expenditures will be mainly for 
new equipment to handle increased pro-
duction of copper, zinc, and tungsten. 
Two mines aad their nearby mills are in-
volved; one is at Bagdad where copper 
and small amounts of gold are open-pit 
mined, and the other is at Hillside where 
an old underground lead-zinc mine had 
been reopened as a tungsten mine. 


A new housing project is now under 
construction, while improvements are 
under way on the 22-mile highway which 
links Bagdad and Hillside. 


Agreement To Develop 
Canadian Asbestos Mine 


An agreement providing for the coin-
pletion of development of asbestos 
properties under Black Lake in Quebec, 
Canada, has been signed by United As-
bestos Corporation Ltd. and Lake Asbes-
tos of Quebec Limited, reportedly a 
wholly owned subsidiary of American 
Smelting and Refining Company. 


The agreement grants to Lake Asbes-
tos the right to examine United's prop-
erty and operation. and to elect to equip 
the mine for production with a milling 
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capacity of at least 4,000 tons of ore per 
day. Lake Asbestos will advance with-
out any interest all funds for the pur-
pose, and has already taken over all ex-
penses in connection with operations of 
the property. 


Monetary Fund Refuses To 
Act For Higher Gold Price 


A move for a higher price for gold at 
the seventh annual meeting of the Inter-
national Monetary Fund in Mexico City 
in September was headed by the delega-
tion from the Union of South Africa and 
stoutly seconded by the Australian dele-
gation. 


Nicolaas Christiaan 1-lavenga, Finance 
Minister for the Union, led the move. 
1-Le argued that the time seems to be 
opportune for an increase in the price 
of gold and that many currencies now 
under pressure will be wrecked and 
with it the monetary niechanism unless 
gold is correctly priced. 


Neither United States Secretary of the 
Treasury, John Snyder nor Sir Arthur 
Salter, British Minister of State for 
Economic Affairs, participated in dis-
cussions of the gold price nor in any 
part of the move to raise the official rate 
of $35.00 per ounce. Sir Arthur com-
mented that the question would probabl 
be considered at the Commonwealt 
Conference to be held in London in 
November. 


The meeting took no definite action on 
the matter. The official answer was 
voiced by the Fund's director-manager 
Ivar Rooth. "Two Fund governors have 
spoken of the gold price. The executive 
directors and the personnel are convinced 
that this is an important question for the 
Fund, although there are differences of 
opinion about the matter, and therefore 
we consider it a matter that requires a 
more or less continued study. I can 
assure the governors that all points of 
view about this subject will be most 
carefully considered by the executive 
directors and the personnel." 


The eighth annual convention is sched-
uled to be held in Washington, D. C. 


Nlcolaas Chrlstlaan Hcavenga 
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Two Canadian Firms Agree 
To Provide Nickel for U.S. 


-Negotiations have been completed by 
the Defense Materials Procurement 
Agency with two Canadian mining firms 
to provide critically needed nickel for 
the United States. 


One contract is with the East Rim 
Nickel Mines Limited of Toronto. The 
company has agreed to spend about 
$1,000,000 in partial development of its 
mines at Sudbury, Ontario, and to begin 
at once to mine and crush ore at a rate 
of not less than 3,500 short tons per 
month. The company has no processing 
facilities so, under a companion agree-
ment, the Falconbridge Nickel Mines 
Ltd., also of Toronto, has agreed to 
process and, refine the ore in its plants 
at Falconbridge, Ontario, and Kristian-
sand, Norway. 


To assist in development of the Sud-
bury property and to augment U. S. sup-
plies of nickel, the DMPA has agreed to 
purchase up to 65,000 short tons of ore. 
The East Rim deposit is estimated to 
contain over 2,000,000 tons of nickel sul-
phide ore. 


O'okiep Copper Co. Signs 
Tungsten Contract with US 


The O'okiep Copper Company Lim-
ited, operators of copper and tungsten 
mines in Cape Province, Union of South 
Africa, has signed a contract with the 
United States government for sale of all 
its tungsten concentrates until March 31, 
1958. Under the terms of the contract, 
O'okiep is spending $500,000 to increase 
tungsten mining and concentrating 
facilities. 


The new tungsten plant will have a ca-
pacity of 200 tons per day and will be 
built three miles from the copper mill. 
Tungsten will be recovered by tables. - 


The company reports a production of 
47,243,000 pounds of copper for the 
year ended June 30, 1952, compared to 
45,414,000 pounds in the previous year. 
Profits for the year increased to $9,374,-
610, compared to $5,721,946. The aver-
age price received for blister copper, 
largely sold in Europe, was 40.38 cents 
per pound. During the year, the com-
pany mined and concentrated 972,000 
tons of 2.43 percent copper ore. Ore re-
seives were increased 30 percent last 
year by the discovery of the Vababeep 
orebody two miles west of the mine 
plant. They are now estimated at 
17,410,000 tons of 2.43 percent copper. 
The Nababeen West orebody will be 
developed within the next five years at 
an estiniated cost of $14,000,000. A new 
flotation- mill may eventually be built to 
treat ore from this newly discovered 
orebody. A geophysical survey is now 
underway in the district to delimit indi-
cated orebodies and to try to discover 
new ones. 


The Newmont Mining Corporation 
owns 56.3 percent (575,103 shares) of 
O'okiep and values this stock at 
$25,879,365. On December 31, 1949, the 
stock was valued at $9,201,648.
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DRILLING. OVERBURDEN IN AUSTRALIA 
The blast hole drilling undertaken by Theiss Bros., Proprietary Ltd. for open-cut mining at
Muswellbrook, Australia, presented one difficult problem. Much of the vertical drilling of shot
holes for removal of overburden would be through hard slate and conglomerate. In spite of 
the unusual conditions, the company is averaging 300 feet of .6- to 8-inch-diameter hole per 
day. Holes average 16 feet in depth, and In' some cases driIIing depths reach 46 feet. 
The equipment responsible for this accomplishment is the McCarthy Vertical Drill, manufactured
by the Salem Tool Company of Salem, Ohio. Truck-mounted and adaptable for fast road travel, 


the drill pivots to a reclining position when the truck is on the move. 


INTERNATIONAL 


PRODUCTION AT KILEMBE COPPER-COBALT 
MINE SCHEDULED TO START IN 1955 


Kilembe Mines, Ltd., bi copper-co-
balt mine, in Uganda, should be ready to 
start production in 1955, according to 
latest reports. It is understood that nego-
tiations are nearing completion to pro-
vide the $16,500,000 needed to bring 
the mine into, production. Meanwhile, 
stope development and other prepara-
tbry work is continuing, and production 
plant designs are being drafted. 


Kilembe will begin producing at an 
initial rate of 2,000 tons per day, and is 
scheduled to produce 25,000,000 pounds 
of copper and 1,500,000 pounds of co-
balt annually. This will rank the mine 
among the world's leading cobalt pro-
ducers, and facilities are being designed 
for expansion. 


Ore reserves are estimated at 15,000,-
000 tons with a cutoff grade of 2.0 per-
cent copper and 0.16 percent cobalt. 


When production begins, the deposits 
will be mined from both open pits and 
underground stopes. A main adit haul-
ae level has been established at an 
elevation of 4,500 feet and other adits 
are portalled up to 5,000 feet in eleva-
tion. Ore will be transferred to the mill a 
mile away by surface railway, but it is 
anticipated that low level haulage will 
be established at the mill elevation. 


A new, unique metallurgical process, 
approved by the Batelle Memorial In-
stitute of Columbus, Ohio, has been de-
veloped to process the mine's ore. Some 
of the oxide ore will be concentrated 
and some will be mixed with the flota-
tion concentrate to make a feed of 650 
tons per day for the Dorrco fluosolid 
roasters. The soluble copper and cobalt


oxides will then be leached from the 
roasted material, and electrolytic copper 
will be deposited from the solution. 
The high-grade cobalt oxide precipitate 
will be shipped to Wilmington, Dela-
ware, where it will be refined into co-
balt metal. The cost per pound- of the 
copper is expected to be exceptionally 
low, particularly when credited with the 
value of the cobalt output. Cross rev-
enue should be about 10,500,000 an-
nually, and net profit $4,250,000. 


A 208-mile railroad is being built to 
the mine by the Uganda government, and 
the Uganda Electricity Board will build 
a 240-mile power line to connect the 
mine with the new Nile River power 
development. An airport has aheady 
been built by the company, which is also 
continuing construction on a small 1,500-
kva plant for use during the construc-
tion period and as a standby later. Con-
tracts have been let by the government 
to rebuild roads to the mine. 


àRIA 
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AUSTRALIA—The prices of Govern-


ment controlled copper, lead, and zinc 
rose during August and September. The 
new price is still below the cost' of im-
ported copper but will be most helpful to


Mount Lyell Mining and Railway Com-
pany, Ltd. (Tasmania), and Mount Mor-
gan Limited (Queensland). If the price 
does not fall, profits of Mount isa Mines 
Limited (Queensland) will increase when 
copper production begins there next year. 
Australian copper output is still around 
15,000 to 20,000 tons per year while con-
sumption is about 45,000 to 50,000 tons 
anually. Lead and zinc prices were raised 
to LA 95 per ton (still considered ridicu-
lously low by many in the field). This 
was an increase of LA 30 per ton. The 
increases affect Broken Hill (New South 
Wales) mining companies and the Elec-
trolytic Zinc Company of Australasia 
Limited (Tasmania). These producers are 
now required to supply to the domestic 
market 50,000 tons of lead and 60,000 
tons of zinc per year before disposing of 
their remaining production overseas at 
ruling rates (equivalent to LA 164 for 
lead and LA 153 for zincj. Price rises in-
side Australia do not affect Mount Ira 
Mines Limited (Queensland), Lake 
George Mines Pty. Ltd. (New South 
Wales), and other producers who already 
sell their output overseas. 


PHILIPPINE ISLANDS—For the first 
time since 1946-1947, base metal produc-
tion for the fiscal year 1951-1952 consist-
ing mostly of iron, copper, chromium, and 
manganese, surpassed gold and silver pro-
duction by more than Pesos 9,000,000. 
The respective production figures are 
PesOs 53,340,000 for base metals and 
Pesos 44,240,000 for gold and silver. Base 
metals now constitute about 55 percent 
of metallic production and about 40 per-
cent of total mineral production in the 
islands. 


NEW SOUTH WALES—Milling has 
started at New Broken Hill Consolidated 
Ltd. at Broken Hill. Plant capacity is 
350,000 tons per year and will be ex-
panded as production increases. 


TASMANIA—Mount Lyell Mining and 
Railway Company Ltd. will explore, sys-
tematically, the mineralized country 
southeast of the present minin? area at 
Queenstown. Some of Australia s wildest 
country, occurs in southwestern Tasmania. 
The Tasmanian prime minister says that 
a survey flight has indicated uranium in 
this sector, and that the government 
would build access roads to the area if 
uranium were found. The state govern-
ment will also add LA 11,000 to the fed-
eral government's LA 25,000 reward for 
discovery. Geologists claim that the area 
will also yield rich deposits of copper, 
lead, and silver. Nickel has also been re-
ported from this part of the island. 


INDONESIA—Tin ore production 
reached a post-war record in July with 
3,394 long tons, or 430 tons more than 
the June figure, and almost 750 tons 
higher than the average for the first six 
months. 


SOUTH AUSTRALIA—A new railway 
will be built to link Radium Hill with 
Port Pixie, where a plant for extraction of 
uranium salts is to be erected with United 
States assistance. The plant will be op-
erated by the Broken Hill Associated 
Smelters Pty. Ltd., a company owned by 
Broken Hill, New South Wales, mining 
companies. Abandoned copper mines in 
the state are being prospected for pos-
sible uranium deposits. Formerly an im-
portant Australian copper producing state, 
South Australia has produced little of 
consequence in recent years. 
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Look at the record! Of the thousands built, 
9 out of 11 Euclids are still in use today. 
That's proof that "Eucs" have the rugged 
strength and staying power to give profit-
able performance year after year under 
a wide range of operating conditions. 


You can profit by the experience of 
Euclid owners. Over 60% of all "Eucs" 
sold are repeat orders! Leading contrac-
tors and industrial users buy Euclids be-
cause they are designed and built for 
heavy off-the-highway hauling. They're 
job proved for high production at the 
lowest cost per ton or yard moved. 


Rear-Dump Euclids of 10 to 34-ton 
capacities have loaded top speeds up to 
35.7 m.p.h., with diesel engines of 125 to 
400 h.p. Bottom-Dump "Eucs" range in 
capacity from 13 to 25 cu. yds., have 
diesel engines of 190 to 300 h.p. . . . top 
loaded speeds up to 34A m.p.h. 


Write for information on the complete 
line of Euclid earth moving equipment or 
call your Euclid Distributor today. 


The EUCLID ROAD MACHINERY Co. 
Cleveland 17, OhIo
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WESTERN AUSTRALIA—New Cool-
gardie Gold Mines N. L. in four weeks to 
August 12, produced 2,420 ounces of 
gold from 4,924 tons of ore. The company 
recently reported development at its 
Callion mine of a 196-foot length assaying 
33.8 dwts. over a width of 66 inches. 
Kalgoorlie Southern Gold Mines N. L. has 
obtained encouraging results in recent 
drilling. One hole was put down to 5,729 
feet, believed to be a world record for 
an inclined hole. The trend of gold min-
ing costs remains upward with profits 
declining. Both Boulder Perseverance Ltd. 
and Gold Mines of Kalgoori'ie (Aust.) Ltd. 
recently reported reduced annual profits. 


QUEENSLAND—Latest figures froni 
Mount Morgan Ltd. (four weeks to Au-


gust 24) show that 63,350 tons were 
mined and milled, averaging 0.105 ounces 
of gold per ton and 0.80 percent copper. 
Mill recovery was 4,360 ounces of gold 
and 434 tons of copper. Sale of pyrite 
from Mount Morgans dumps is at LA 3 
per tonat the railhead. Pyrite is also con-
tained in overburden at the mine. It is 
railed to Cockle Creek, New South Wales, 
for acid manufacture and capacity for 
production may become 100,000 tons per 
year. Various projects are being consid-
ered for local utilization of the pyrite. 


SOUTH AUSTRALIA—The Depart-
ment of Mines is engaged in designing a 
plant for crushing and conveyor-belt 
transfers in dry-crushing plants. 


NEW ZEALAND—The Otau mine 


Deep Hole Drilling... 
with speed and economy is provided by Longyear 
Contract Drilling Service. Rapid drilling progress is 
obtained by modern equipment like this new Longyear 


	


ores	 deep hole drill. Maximum core recovery is assured by 
Tell	 skilled' Longyear crews experienced in recovering cores 


	


The Story	 from all types of formations. 
Whatever your drilling needs—deep hole or shallow 
with a "turn-key" job— Longyear Contract Drilling 
Service will satisfy them quickly and economically. 
Write today for complete information without obligation. 


* * * * * 
The Longyear DH-5 deep hole drilling rig is now available to purchasers 
who prefer to do their own drilling. Write for New Bulletin. 
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INTERNATIONAL 
has supplied 500 tons of manganese ore 
for shipment to the United States. Previ-
ously, the ore had been going only to 
Australia. The Otau mine is thought to 
be the only manganese producer in New 
Zealand. It is located at the top of Ness 
Valley, 30 miles south of Auckland. 


NORTHERN TERRITORY—Peko 
(Tennant Creek) Gold Mines N.L., a 
small mining company on the Tennant 
Creek goldfield, has recently sent some 
sample shipments to the Electrolytic Re-
fining and Smelting Company of Aus-
tralia Pty., Ltd. at Port Kembla, New 
South Wales. The oxide ore carrying 
cuprite and metallic copper assayed 30 
percent copper and 1.5 ounces of gold 
per ton. Sulphide copper ore assayed 28 
percent copper and 1.0 ounces of gold 
per ton. Another small mine shipping 
copper ore over great distances to Port 
Kembla is that of Home of Bullion Mines 
Pty., Ltd., which recently sent 500 tons 
assaying 16 to 20 percent copper. This 
ore is sulphide and the mining company 
plans to erect a small concentrator at 
Barrow Creek on the Alice Springs-
Darwin highway, 140 miles south of 
Tennant Creek. The mill will permit 
treatment of 12 percent ore which at 
present is dumped. Ore from the Nobles 
Nob mine of Australian Development, 
N.L. at Tennant Creek, currently assays 
around two ounces of gold per ton. 
Monthly tonnage is 1,300 to 1,400. 


PHILIPPINE ISLANDS—A 300,000 
pesos loan from the Philippine Recon-
struction Finance Corporation is being 
sought by the board of directors of Dem-
onstration Gold Mines, Ltd. in order to 
step up rehabilitation of its mines in the 
Paracale district of Camarines Norte. 
The company needs additional funds to 
l)ring its Santa Barbara mines into mill-
ing operation. Unwatering of the mines 
has already been completed and some 
heavy machinery and equipment has 
been installed. Approval of the loan is 
awaited before the company can proceed 
with its rehabilitation work. 


WESTERN AUSTRALIA—The sec-
ond borehole sunk at the southern end 
of the Kalgoorlie field by Kalgoorlie 
Southern Gold Mines N.L. reached a 
depth of 5,700 feet. The first was sunk 
to 4,000 feet. At the Blue Spec Minin 
Company N.L. property, antimonial-gol 
concentrates are being shipped to the 
Broken Hill Associated Smelters Pty. 
Ltd. at Port Pine in South Australia. 
Anglo-West ralian Mining Pty. Ltd., 
which has interests in lead and gold-
mining properties and which is itself 35 
percent-owned by Mount Ira Mines, 
Ltd., is reported to have inspected the 
Blue Spec property recently. 


PHILIPPINE ISLANDS—A move-
ment has been started to establish a bul-
lion exchange in Manila for the purpose 
of trading in locally produced gold, and 
it is said to be gaining support from the 
various sections of the business commu-
nity. Main purpose of the move is to stop 
a huge leak in the Philippine gold output 
through illegal exports abroad, and, at 
the same time, to save the local gold 
mining industry from possible collapse. 
Proponents of the plan believe that the 
operation of a gold bullion exchange will 
stimulate the mining industry through an 
increase in the free market price, and 
bolster the amount of U. S. dollars that 
will be made available to the Central 
Bank for financing imports. 
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Laboratory Tests Help Quarry 
Operator Stop Dust Hazard 


000 


Dangerous silica dust was a health hazard to workers in a large 
eastern crushing plant. Minus 2-in. quartzite was being reduced 
by crushing and dry grinding to a size suitable for use in silica 
brick. The dust problem was acute.


0 0 


Theproblem was brought to the Allis-Chalmers Research Lab-
oratory. A series of batch tests - followed by continuous pilot 
mill tests - showed that the specified size analysis could be 
obtained by wet grinding. A flowsheet was worked out in which 
the quartzite was crushed in a Hydrocene crusher, followed by 
wet grinding, the crushed product in rod and ball mills and 
blending the mill products in the correct proportions.


Guided by these laboratory tests, this quarry operator set up a 	 '--
wet process which eliminated a hazardous dusting condition 
and still obtained the specified product.	 / 


A-3834	 -.	 - 
Hydrocone is on Allis-Chalmers trademark.
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skill of the Laboratory's personnel, 
who are guided by Allis-Chalmers 


Grinding invaluable experience in engineer-
•	 I	 ,-	 L- •	 ...rusrsung ing equipment for industry. 


Concentration
Testing is done on a confiden-


tial basis.	 Charges are based on 
•	 Food, Chemical and 


•
costs. Estimates for test work can 


I	 Grain Processing 
Oil Extraction


be obtained from the A-C repre-
sentative in your area or by writing B 


Pyro-Processing Allis-Chalmers Research Labora-
- tories, Milwaukee 1, Wis. 


_	 _	
-	


0 


ALLIS-CHALMERS
O7B649A
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• MARCY MILLS • AKINS CLASSIFIERS 
The many successful mining companies thruout the world who con-
tinue to place repeat orders for Marcy Ball and Rod Mills and Akins 
Classifiers prove the low-cost-per-ton performance of these machines. 


MARCY MILLS	 AKINS CLASSIFIERS 


INTERNATIONAL 


I U R 0 P 1 


FINLAND—The government - owned 
Otanmaki Company is installing 12, 66-
inch Fagergren flotation cells to remove 
suiphides from its magnetite-ilmenite ore. 
Development of the mine and mill con-
struction are well-advanced, and first pro-
duction of concentrate is scheduled for 
1953. Plant capacity is scheduled for 
500,000 tons per year, from which 175,-
000 tons of high-grade iron concentrate, 
75,000 to 100,000 tons of 45 percent Ti02 


Representatives: 
Canadian Vicknrs, Ltd., Montreal Canada 
W. R. Judson, Santiago, Chile 


The Edword J. Nell Co. Manila, P. I. 


The Austrol Otis Eng. Co., Ltd., So. Melbourne, Aust. 


Morgardsl,ommars Mek. Verkstads Aktiebolag, 
Morgardshammor, Sweden 


The Ore & Chemicol Corporation, 80 Broad Street, 
New York City 4, New York 
Representatives for Continental Europe 


& Smelter j,vilfl	 Supply Co. 
Denver 17, Colorado


concentrate, and 5,000 tons of pyrite will 
be recovered. 


ENGLAND—Geevor Tin Mines Ltd. 
will spend some £30,638 on a new elec-
tric hoist and equipment, new steel 
headframe self-dumping skips, etc. which 
are to be delivered before the end of the 
year. In the 12 months ended in March, 
the mine produced 57,802 tons of. ore 
which yielded 740 tons of black tin (65 
percent Sn). The proceeds of this 
amounted to £414,668, compared with 
£423,566 yielded in the previous year for 
the same amount of tin. 


WEST GERMANY—Plans are being 
made to open West Germany's first ti-
tanium deposit for commercial develop-
ment. The deposit is located on the coast 


Licensed Manufacturers: 
Canadian Locomotive Co., Ltd., Kingston, Ont., Canada 
John Carruthers & Ca. (Ply), Ltd., Sydney, Australia 
Head, Wrightson & Ca., Ltd., Stockton .an.Tees, England 
Head, Wrightson & Ca., S. A. (Pty.), Ltd.. Johannesburg 


Soles Agents: 
Andrews and George Co., Inc., 5 Shiba Pork, Tohyo, Japan 
Continental Sales and Equipment Co., Hibbing, Minnesota 
Edw. J. Nell Co., Manila, P. I. 
Wright Bros., Credit Foncier Bldg., Vancouver, B. C.. Canada 


Let our engineers show you the proof... 
actual operating data for all kinds of grinding 
and classification problems.


of Sylt Island in the North Sea, and is 
estimated to contain about 6,000 tons of 
titanium. 


PORTUGAL—Beralt Tin and Wolfram 
Limited has concluded another price-
fixed contract with the United States to 
supply about 2,500 long tons of wolfram 
concentrate over a five-year period be-
ginning immediately. The company con-
cluded another agreement last May to 
supply the U. S. with 1,000 short tons 
within two years at a fixed price. Beralt 
owns tin and tungsten properties at 
Panasqueira in the province of Beira 
Baixa. 


SWEDEN—About 8,000 tons of Swed-
ish iron ore arrived at Bethlehem Steel 
Company's Lackawanna plant in New 
York State recently. The ore is reportedly 
of the highest grade and is used ex-
tensively in Bethlehem's steelmaking 
processes. 


CYPRUS—During the first six months 
of this year, exports of copper concen-
trates amounted to 47,750 tons—a monthly 
average of 7,958 tons, compared with 
8,562 tons last year. Copper pyrite ex-
ports were much greater with a total of 
61,282 tons during the six-month period, 
or a monthly average of 10,213 tons, com-
pared with 8,255 tons last year. 


AUSTRIA—The 1951 production of 
antimony almost met domestic require-
ments. This year's production is expected 
to rise about 15.6 percent, making it pos-
sible to export antimony for the first 
time. At the same time, the Austrian 
Ministry for Nationalized Enterprises has 
announced that the demand for x-ray-
grade barium and for hard lead for use 
in batteries can be fully met by home 
production. 


WEST GERMANY—Stolberger Zinc 
Company plans to develop a new lead 
and zinc prospect in the Kuferather 
Valley near Dueren. Between 500,000 
and 750,000 tons of metal are estimated 
in the area, two-thirds of which is lead 
and the remainder zinc. A daily ore out-
put of 2.000 to 3,000 tons is planned, 
with mining from open nits and some 
from existing underground installations. 


AUSTRIA—The copper mines produced 
59.723 metric tons during the first half of 
195,2. Compared with production during 
the same period of 1951 which was 38,-
451 tons, this represents an increase of 
55.32 percent. 


ITALY—The Official Gazette has pub-
lished a special decree which. authorizes 
the suspension of all duties on some ore 
flotation reants which are not manu-
factured in Italy. Among them are "Ac-
tivol 30," "Frother 60." "Aerofloat 15," 
pine oil, "Armac T," and others. 


YUGOSLAVIA—The Gutehoffnung-
shutte of Oberhausen-Sterkrade (Ger-
many) will plan and erect a copper and 
brass works in Yugoslavia which will be 
the largest and most modern of its kind 
in Eurone. Included in the works will be 
a foundry equipped with modern electric 
melting furnaces. 


EIRE—Shortage of money and the fall 
in base metal prices is blamed by Silver-
mines Lead and Zinc Company, Ltd. for 
its decision not to proceed further with 
the Russell shaft which has been con-
creted to a depth of 95 feet. Negotia-
tioris are still going on with the D.F.M.A. 
and it is hoped that the company's ap-
plication for a loan of £37,500 will be 
approved shortly. 


OFFICES IN SALT LAKE CITY, EL PASO, 1775 BROADWAY, N. Y. C. 


AND tTS SUBSIDIARY COMPANY COLORADO IRON WORKS 
Denver 2, Colorado 
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WHEN DIGGING'S TOUGH, THIS DIPPER'S TOUGHER 
How service and manganese steel are cast 


and welded into AMSCO Dippers 


More than 5,000,000 cubic yards of rock and abrasive 
materials have been dredged by one AMSCO All-
Manganese Steel Dipper similar to this 13,4-yard model 
—and the end of its service is nowhere in sight! 


Service like this is expected—and considered normal—
by users of AMSCO Dippers. Just as users throughout 
all industry know that AMSCO Manganese Steel Prod. 
ucts mean service and long life wherever impact and 
abrasion must be controlled. AMSCO Manganese Steel 
has the unique quality of actually becoming harder 
with use, acquiring a high surface polish to shrug off 
grinding abrasion, while retaining body metal toughness. 


Made entirely of "The Toughest Steel Known;' 
AMSCO Manganese Steel Dippers use no rivets, but 
are fabricated by the modern, streamlining Plug-Weld-
ing method that permanently interlocks cast segments. 
AMSCO All-Manganese Steel Dippers are available in 
two-piece welded, three-piece renewable lip, and Missabi 
designs—or can be adapted to your unusual materials 
handling specifications. Also available in sizes to fit all 
power shovels.


Check these additional PLUS features: 
• One-piece Manganese Steel back casting. 
• Top and bottom have cast-in, double-wall box-sections for 


maximum strength, minimum weight. 
• Cast-in pin connecting lugs for handle, back, braces, bail. 
• Bail is a one-piece casting with elongated tubular cross-


section, for strength and lightness.-
• Teeth are set for clean, fast digging. 
• Interior is smooth and slightly tapered for free dumping. 


Contact your shovel manufacturer about AMSCO 
Dippers, or write AMSCO, Chicago Heights, Illinois. 


____ 
I1ir J?1['7ifl


Foundries at Chicago Heights, Ill.; New Castle, Del.; Denver, Cob.; St. Louis, Mo.; Los Angeles, Calif. 


Offices in principal cities. In Canada: Joliette Steel Limited, Joliette, Quebec. 
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SCHROCK MOTORIZED HEAD PULLEY 
For Belt Conveyors 
and Bucket Elevators 


" / 
1'	 /


',,( '19" ' '	 0 
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Write TODAY for folder and name of nearest distributor. 


YUBA mANUFACTURING CO. 
Pulley and Sprocket Dept. 


Phone 628	 Benicia, Calif.	 52 


Lower Mine Haulage Costs 
are in the 


CARDS 


K Card cars are available engineered to your 
individual requirements. Before you settle on mis-
fit equipment because it's "standard," let us quote 
on your exact needs. On the basis of cost per ton-
mile haul, Card equipment saves you money. 


Our 60th year of service to the mining industry 


C.S.CainWoths Co 
01 WEST 16TH AVE. 


DENVER, COLORADO 
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Pulley shell of this revolution-
ary head pulley rotates around 
electric motor and reduction 
gears, which are held station-
ary by torque arm attached to 
conveyor frame. Quickly in-


Built by YUBA for sale in 
Arizona, California, Idaho, 
Montana, Nevada, New 
Mexico, Oregon, Texas, 
Utah, Washington. 
Built and sold in other 
states by Iowa Manufac-
turing Company, Cedar 
Rapids, Iowa. 


stalled - requires no more 
room than idler pulley. All 
moving parts protected against 
weather, grit, dirt. Diameters 
16" to 48". 5 to 75 hp. for 
voltages to 2300. Job proved.


SWEDEN—A large quartz deposit has 
been located at Prastehohesater, Ro-
landa parish, in southwestern Sweden. 
(7parrying will start as soon as possible. 


WEST GERMANY—An ore deposit 
containing up to 66 percent uranium has 
been reported in the Black Forest by a 
German geologist. Further investigation 
will be' necessary to determine whether 
mining operations would 'be practical. 
East German communists are said to be 
working mines which yield only 1.7 per-
cent uranium ore. 


EUROPE—American businessmen and 
firms planning to make new investments 
in 10 nations of Western Europe and 
Asia may now obtain a Mutual Security 
Agency guaranty protecting them against 
the risks of expropriation, as well as cur-
rency inconvertibility. The countries with 
which MSA has the necessary agreements 
are Austria, Belgium, China (Formosa), 
Denmark, France, the Federal Republic 
of Germany, Greece, Italy, Norway, and 
the Philippines. Convertibility guarantees 
are also available for new investments in 
The Netherlands, Turkey, and the 
United Kingdom. 


NORWAY—Undal mine has been re-
opened after a shut-down of 30 years. 
The mine has now been dewatered and 
production will start as soon as the com-
pressors are installed. The aerial tram-
way is now repaired, the new crushing 
machinery and the conveyors will be 
delivered shortly, and crushing operations 
will probably start in October. Produc-
tion this year is expected to reach 5,000 
tons and in 1953 20,000 tons. The ore is 
chalcopyrite, with about 10 percent cop-
per and 40 percent sulphur. It will be 
exported through Trondheim harbor. 


POLAND—It is reported that plans 
are under way for the erection of a huge 
iron and steel works near Cracow. A new 
city to house the workers will also be 
constructed, with both the plant and city 
to be named Nowa-Huta. An ore-treat-
ing mill, a sintering plant, a coke plant, 
blast furnaces, a power station, a series 
of rolling mills, and a number of repair 
workshops comprise the new works. Ca-
pacity is not revealed but it is estimated 
that it will be well in excess of 1,500,000 
tons annually. The project is expected to 
be completed some time in the 1960's. 


UNITED KINGDOM—There has 
been a temporary setbak in barite min-
ing. Stocks are high and many mines 
have not been able to dispose of their 
output. At the Devonshire Baryta Com-
pany's mine at Bridford, Devonshire, a 
number of men have been discharged 
and large stocks of barite are said to be 
awaiting shipment. In the north of Eng-
land, Silverband mine has closed down, 
while at Cow Green 60 percent of the 
employes have been discharged. In Scot-
land, the tempo of barite mining has also 
slowed down, and in some of the fluor-
spar mines staffs have been reduced. 


NORWAY—Extensions have been car-
ried out at the Falconbridge Nikkelverk 
refining plant at Kristiansand, South 
Norway, which will enable the produc-
tion of nickel to be increased to 14,000 
tons a year. Norway's production of 
nickel last year was 11,080 tons. Nickel 
matte is imported from Falconbridge's 
smelter in Ontario, Canada. 


WESTERN GERMANY—Uranium de-
posits have reportedly been found near 
Weissenstadt, and in the fluorspar mines 
of Woelsendorf and Nabburg. Some de-
velopment work has been done at the 
Rudolf stein near Weissenstadt by Maxi-
milianshuette, but no production has 
been reported so far. 
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DIAMONDS GALORE FROM THE PREMIER 
Diamonds of all sizes and shapes are produced at the Premier mine at Kimberley in the Union
of South Africa. The largest diamond ever found there was the "Cullinan Diamond" which 
weighed 3,024.75 carats. The "Great Premier Mine Diamond," discovered in 1951 (shown 
above left), was 2 1/2 by 1 1/2 by % inches in size and weighed 283.5 carats. Its value was 
estimated at between $280,000 and $560000. Believed to be only about one-half of a larger 
stone, it is hoped that the other part will be recovered eventually. The handful of diamonds 
(right) are valued at between $56,000 and $84,000, and also came from the mine, which 
is operated by the Permier Premier (Transvaal) Diamond Mining Company, Ltd. Dc Beers Con-





solidated Mines, Ltd. owns a controlling interest. 


INTERNATIONAL 
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SOUTH AFRICA—Exploration and 


drilling operations conducted by Anglo-
Rand Mining and Ilinance Corporation 
Ltd. and African American Gold and 
Mineral Exploration Ltd. on a portion 
of tile farm Vellefontein 1334, have re-
sulted in tile formation of the Vellefon-
tein Tin Mining Company Ltd. Two-
thirds of tile share capital is owned by 
Anglo Rand and associated companies 
(including Union Tin Mines Ltd.) and 
the other third by African American. The 
new company has purchased the mineral 
rights over 1,313 morgen (about 2,772 
acres) of the Vellefontein farm, which is 
situated in the Rooiberg area of the 
Transvaal. Mining operations have 
started, and in the initial stages ore will 
be treated in the plant of the Union Tin 
company. Tile capacity of Union Tin's 
plant was recently increased for this pur-
pose. The area of the farm outside of the 
acquired mineral rights is held under 
option. 


FRENCH EQUATORIAL AFRICA—
By decree of the government of Da-
homey, a mining permit granting exclu-
sive development rights for its deposits 
of titanium has been given to the Societe 
Miniere du Dahomey-Niger, with head-
quarters at Zinder. The group is author-
ized to develop titanium deposits in 
northern Dahomey. The same group is 
already working a placer deposit on the 
Perma River, as well as in the Cercie de 
Natittingou, and tin and tungsten de-
posits in the Agades region of the Niger 
River. 


SOUTH AFRICA—Formerly known as 
New Reefs Gold Mining Company, the 
Zustershoek Tin Mining and MineraLs 
Development Company, Ltd. llas now 
increased its capital to £100,000. Near-
ing completion is its treatment plant 
which will Ilave an output capacity of 
40 to 50 long tons of concentrates per 
month. The plant will be operated on a 
three-shift basis. An additional plant is 
already being ordered to increase capac-
ity to about 100 tons within a year. Min-
ing operations are in progress and a 
stockpile of hand-sorted ore is on hand 
which is expected to supply feed for 
nine months of milling. 


GOLD COAST—Bremang Gold 
Dredging Company reports that for the 
period from January through May, 
2,953,700 cubic yards were dredged, 
yielding 15,051 ounces of gold and an 
estimated operating profit of £68,900. 
These figures compare with 3,699,000 
cubic yards, 16,775 ounces, and 
£90,564 profit for the corresponding pe-
riod of last year. Most of tile dredges 
llave been working in the Offin and Jimi 
River areas. No. 2 dredge which was to 
be transferred to the Offin from tile An-
kobra River operation was delayed. 
However, investigation disclosed some 
payable values continuing in the area 
where it was already working so it was 
possible to keep the dredge in profitable 
operation for about nine months longer 
than originally planned. For the month


of July, returns were as ,follows: No. 1 
dredge treated 200,500 cubic yards and 
recovered 1,018 ounces of gold; No. 2 
dredge, 66,900 cubic yards for 247 
ounces; No. 3 dredge, 119,400 cubic 
yards for 780 ounces; No. 4 dredge, 
199,000 cubic yards for 745 ounces. 


NORTHERN RHODESIA—An area 
containing about 30,000,000 cubic feet 
of saw logs—enough to supply the cop-
per illifles with underground timbering 
for 15 years—has been located southwest 
of Chingola and west of Kitwe, accord-
ing to the Northern Rhodesian Forestry 
J)epartmen t. Arrangements are ii nder 
way to begin cutting. Last year, 940,000 
tons of wood were consumed and more 
than 29,000 acres were clearfcl1ed. The 
copper mines have been cutting great 
quantities of wood fuel to supplement 
their insufficient supplies of coal. This 
was a temporary measure at first but now 
80,000 acres of copperbelt woodland 
have been felled, and the forestry de-
partment is concerned about this ton-
tinuing without any supervision. Refor-
estation and planting made some prog-
ress but did not catch up with the rate 
of cutting. 


SOUTH AFRICA—Tile Anglo Ameri-
can Corporation of South Africa, Ltd. is 
reported to be taking a 75 percent in-
terest in a monazite deposit ifl the Van 
lThynsdorp district of Cape Province. The 
deposit has been drilled extensively. 
Planned annual production has been es-
timated at 8,000 tons of concentrate con-
taining 55 percent of rare earths and 
thorium oxide. Tile right to mine and 
concentrate the ore and to export the 
products has been granted by the Min 
ister of Mines on the recommendation of 
the Atomic Energy Board on tile basis 
•of an agreed royalty. All production for 
the period ending 31 March 1956 has 
reportedly been sold in advance, mainly 
to the United States. Discovery of the 
deposit is said to have started a rush to 
buy surrounding land. Some farmers are


reported to be refusing to sell in the ex-
pectation of a higher price for their land. 


FRENCH EQUATORIAL AFRICA—
An interesting deposit of manganese has 
been located near Tiore. Tile manganese 
occurs in schists as pyrolusite (MnO). 
A minimum of 700,000 tons is said to be 
present with a grade of from 25 to 50 
percent manganese. A group is being or-
ganized to develop the deposit. 


NIGERIA—Gold and Base Metal 
Mines of Nyeba, Nigeria, reports that 
thougil tin production was slightly lower 
last year, this was offset by a higher pro-
duction of cohimbite. Cost has risen se-
riously, to 33 percent over the previous 
year's total, chiefly through labor and 
royalty increases. The company is spend-
ing £50,000 to mechanize the mines as 
much as possible. 


SOUTHERN RHODESIA—The long 
struggle over the control of Tanganyika 
Concessions is still unresolved. The vari-
ous contesting share holders in Africa, 
Belgium, Great Britain, and the United 
States have agreed on a compromise and 
Sir Ulick Alexander 'has •been elected 
chairman at the company's annual meet-
ing in Salisbury. He succeeds.. Maurice 
Hely-Hutchinson who resigned last May. 
Sir Alexander will take up residence in 
Southern Rhodesia and will have to re-
sign the chairmanships of the Rhodesia-
Katanga Company, Ltd., Tanganyika 
Holdings, Ltd., and the Zaimbesia Explor-
ating Company. 


NORTHERN RHODESIA—Additions 
are being made to the plant of Rhodesia 
Copper Refineries Ltd. at Nkana which, 
when completed, will enable vertically 
cast shapes to be produced, probably 
during the first half of 1953. Extensions 
were nlade to the plant during the last 
fiscal year which brought the capacity up 
to 124,000 long tons annually. However, 
the continued shortage of coal rendered 
it impossible to obtain the power required 
for full production. 
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On Ozark-Mahoning Company Fluorspar Mining Operations 
There's no waste of valuable fluorspar ore 
at the Roseclare concentrating plant of the 
Ozark-Mahoning Company. Scattered re-
mains of ore stockpiles, that could not be 
picked up with the loading shovel, are sal-
vaged by an HT4 TRAXCAVATOR Shovel-
"Cat" D4 Tractor team. 


Precision digging control enables the 
one-man salvage crew to skim off every 
bit of ore, cleanly and quickly. In addi-
tion, the HT4 lends a helping hand to the 
loading shovel, loading out trucks at • a 
profit-making clip. 


H. E. Bailie, General Superintendent of 
the Roseclare plant, reports, "Our HT4 is 
an excellent tool for general clean up at 
the stockpiles and as a standby shovel."


These versatile tractor-shovel teammates of 
the "Cat" Diesel Tractor have proven their 
ability on every type of mining operation - 
stripping, loading, stockpiling, pit clean up, 
road building, snow removal. Your "Cater-
pillar" Dealer can prove that a TRAXCA-
VATOR Shovel can give your mining tasks a 
profit-making boost - by. lowering costs and 
pushing production. Call him or write direct. 


CATERPILLAR TRACTOR CO., Peoria, Illinois 


TRAC KSO N 
REG. U. S. PAT. OFr. 


A SUBSIDIARY OF CATERPILLAR 


OR


US 
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INCO CONVERTS OPEN-PIT OPERATION 
The "before and after" photographs shown above were taken from the south ramp of the 
Frood pit of The International Nickel Company of Canada, Ltd. in the Sudbury district of north-





ern Ontario. A section of the footwall containing 225,000 tons of ore (marked by arrow in 
the lefthand picture) was blasted recently, leaving the gaping hole in the righthand picture. 
The ore dropped to the 600-foot level of the underground mine. Size of the area where the 
underground operations have holed through to the pit is 220 feet wide by 350 feet long. The 
operation was part of Inco's $1 50,000,000 program of conversion from combined surface and 
underground mining to all-underground mining. Without let-up in its present schedule, Inca 
has greatly enlarged its underground operations. Whole new areas have been developed for 
ore production, more than 70 miles of new underground openings have been ciriven in solid 
rock, four new concrete-lined shafts have been sunk, and much new equipment has been in-





stalled. Scheduled for completion next year, the company wijl then be able to hoist 1 3,000,-





000 tons of nickel-bearing ore per year. 


INTERNATIONAL 


ONTARIO—Iron ore output at Steep 
Rock Iron Mines, Ltd. for the first 15 days 
of September set new records. Total ship-
ments from the Errington open pit reached 
154,300 tons for the period, an average of 
11,021 tons per working day. The number 
of railroad cars loaded reached 2,740, or 
an average of 196 each working day. 
Steep Rock ore has been moving down 
the Great Lakes at an average rate of 
better than one shipload each day. Dur-
ing the first half of the month, 22 ships 
were loaded at Port Arthur ore docks. 


ALBERTA—In an all-out effort to have 
the new $17,500,000 nickel refinery of 
Sherritt Gordon Mines, Ltd. ready for 
operation in 1954, construction crews are 
working double shifts six days a week. 
The project is near Fort Saskatchewan, 
about 18 miles northwest of Edmonton. 
A railroad line will be built to the plant 
site to carry ore from the mines at Lynn 
Lake in northern Manitoba. Chemical 
Construction Company has the over-all 
contract to build the refinery. 


GREENLAND—A new company, Nor-
dic Mining Company Ltd., reportedly has 
been formed to undertake lead mining 
at Mestersvig in East Greenland. It has 
an initial capital of 15,000,000 Danish 
kroner, 27ii percent of which is sub-
scribed by the Danish government, 273 
iercent by Danish companies, and the 
remainder by Swedish and Canadian in-
terests. Further investigations are being 
undertaken before mining operations 
start. 


BRITISH COLUMBIA—Reeves Mac-
Donald Mines Ltd. is constructing an un-
derground hoist room preparatory to 
sinking an inclined shaft along the foot-
wall of the Reeves orebody. Sinking is 
scheduled to start soon. The firm reports 
a milling average of 27,500 tons of zinc-
lead ore monthi so far this year. A new 
jaw crusher is expected to increase this 
output to about 30,000 tons per month. 


ARIZONA—Bagdad Copper Corpora-
tion has undertaken an $18,000,000 ex-
pansion program in the Eureka mining 
district of Yavapai County to increase 
mining and milling activity over the next 
two years. Value of the metals extracted 
from the mines reportedly will increase 
from $6,200,000 during the past year, to 
$23,000,000 by 1954. Of this amount, 
12,000,000 will be in copper, $1,000,-


000 in zinc, and $10,000,000 in tungsten 
ores. 


ONTARIO—The Canadian National 
Railway is at work on a 600-foot exten-
sion to its iron ore loading dock at Port 
Arthur. The new addition will double 
the length and the capacity of the dock 
(now 30,000 tons) and is expected to be 
completed for the 1953 season. 


SASKATCHEWAN—Anglo Rouyn 
Mines Ltd. reports gold and copper val-
ues in assay results as it continues its 
vigorous drilling program to explore the 
"A" zone of the Waden Lake property 
in northern Saskatchewan. 


NORTHWEST TERRITORiES—Amer-
ican Yeliowk'nife Mines Ltd. has started a 
second shaft sinking operation, this time


at a subsidiary, Snare River Mines, where 
diamond drilling earlier indicated 50,000 
tons of ore averaging 0.551 ounces of 
gold per ton to a depth of 275 feet. At 
the O'Connor Lake property, the shaft 
has now been collared and the headframe 
is being erected. The No. 1 vein is to be 
developed at the 150-foot level. Drilling 
results indicate the vein contains 250.tons 
of ore per vertical foot, averaging 18 
percent combined lead and zinc. J . C. 
Byrne is president of American Yellow-
knife. 


QUEBEC—Eastern Metals Corporation 
Ltd. reports rapid progress is being made 
at its nickel-copper property near St. 
Fabien de Panet. The mine shaft has 
been collared, and sunk 35 feet, and the 
headframe is now being erected. The 
combination mine dry, warehouse, and 
office is about two-thirds completed. The 
surface drilling has had to be stopped 
twice for cementing due to caving. The 
exploratory diamond drill, working about 
2,400 feet from the shaft area, continues 
to cut copper values of high-grade ore 
over a narrow width ranging from 1.5 
feet to 5.0 feet. 


BRITISH COLUMBIA—Vioiamac 
Mines Ltd. plans to build a 150-ton mill 
for its lead-zinc-silver mine which would 
replace the present 30-ton mill now in use. 


MICHIGAN—Inland Steel Corn pant! 
plans to give its 20,000 employes an op-
portunity to purchase company stock. 
Included in the group are employes from 
the Greenwood and Morris mines and 
the general office. Employes will be of-
fered options on stock equal in value to 
25 percent of their 1951 earnings from


the company at $42.25 a share, which is 
95 percent of the closing price for the 
stock on the New York Stock Exchange 
on August 25th. The options may be ex-
ercised at any tinie after one year and 


- within three years. 
ONTARIO—Production from the Moul-


ton Hill and Suffield mines of Ascot 
Metals Corporation, before deductions, 
totaled $322,757 during August, when 
production included 190,542 pounds of 
copper, 302,268 pounds of lead, 1,226,926 
pounds of zinc, 28,169 ounces of silver, 
and 321.6 ounces of gold. Lateral devel-
opment on the 9th level of the Moulton 
Hill is continuing to open good ore with 
over 500 feet of length drifted out. On the 
10th level (bottom), drifting has been 
temporarily halted in order to concen-
trate on mining on this horizon because 
during the next shaft sinking progranì all 
work on the level will have to be stopped 
until the shaft is completed. Raises cur-
rently being driven from the 10th to the 
9th level are reported to be openfilg good 
widths with grade comparable to that 
exposed in drifting and mining on the 9th. 
On the new 3rd level of the Suffield, the 
crosscut is also making satisfactory prog-
ress. Original drilling indicated the drive 
would intersect ore about 600 feet from 
the shaft. Sampling of the last few faces, 
however, returned values close to ore 
grade, and the structural conditions in-. 
dicate that the crosscut might hit ore at 
an' time. From the 2nd level, flat drilling 
in 'the north drift is continuing to lengthen 
the ore to be anticipated between the 2nd 
and 3rd levels. Exploration on the 4th 
level will start soon. 
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KENNAMETAL	 . 
TANTALITE . 
COLUMBITE 


(NIOBITE) 


Also: TUNGSTEN CONCENTRATES • COBALT 


Prompt, businesslike settlement by private tantalite 
user and dealer secures you the best results. Cash 
advance against settlements. 50% or higher combined 
pentoxides (Cb205 plus Ta205) purchased. Our su-
perior refining processes enable us to utilize lower 
grade products and thus to minimize penalties. 


Write or cable your offer to: 


KJ NAP,ETA[	 , 
LATROBE, PA. U.S.A. 


MANUFACTURERS OF SUPERIOR CEMENTED CARBIDES 


_]_-Th--


• 


: and spies	 I 'J 
quality in the Mining	 _______ 
Industry throughout the


1952


ONTARIO—Yukore Mines Limited has 
acquired a one-third interest in 15 iron 
claims in Boston Township near Larder 
Lake, Ontario. A diamond drilling pro-
gram has started after initial exploration. 
Camp buildings are being erected and 
two months' supplies have been hauled in. 


NORTHWEST TERRITORIES—Sal-
nvita Consolidated Mines Ltd. is attempt-
ing to completely winterize its mining 
camp on the shores of Matthews Lake, 
150 airline miles northeast of Yellow-
knife. Two, 250-hp., Paxman Diesel-elec-
tric units are being in gtalled as a prelimi-
nary power plant, and the winterizing 
project is based on using part of this 
power for heat. In previous years, work 
has been suspended at Salmita during 
the winter. 


SA SKATCHEWAN_Gt,nnar Gold 
Mines Ltd. and Associates report that 
they have made a uranium discovery on 
the north shore of Lake Athabaska. The 
zone appears to be 450 to 500 feet wide, 
according to reports, and the area of 
radioactivity extends for a length of over 
1,000 feet. The deposit is said to be 
something new in Canadian uranium 
mining experience in that it is massive in 
character and appears to be of a limestone 
or marble appearance. No blasting will 
be attempted until a scintillometer survey 
is made as a guide to further work. 


ONTARIO—Although Buffalo Ankerite 
Gold Mines is currently treating in excess 
of 300 tons of ore daily at its Porcupine 
nine, President F. R. Burton reportsthat 
unless substantial higher grade ore bodies 
are discovered in the near future the mine 
will be placed on a salvage basis. This 
would mean that only such ore as will 
definitely show a profit will be extracted 
and milled. An extensive exploration and 
development program, incorporating all 
of the ideas of the company's staff and of 
a firm of independent engineers, has lo-
cated only a few small ore bodies of 
insufficient tonnage. Operations in the 
past few nîonths have been at a loss. 


NORTHWEST TERRITORIES—md0-
re Gold Mines Ltd. has decided to en-
large its milling plant from 20 tons to 50 
tons per day as the result of a discovery 
of two more radioactive zones on its 
property holdings in the I-Iottah Lake 
area. Indore's resident engineer Frank W. 
Anderson reports that one of the new 
zones will more than double the "Pitch 8" 
ore reserves already valued at $4,350,000. 
The other major discovery of radioactive 
niaterial is located at Indore's "Pitch 27-
28" property. 


MICHIGAN—Work on the White Pine 
copper mine project is proceeding rapidly. 
Headway is being made at the mine site, 
town site, and residential sections. Most 
of the 100 acres needed have been cleared 
and leveled. Work has started on the 14-
mile railway extension from Bergland, 
and on various buildings and plants. 
Concrete pouring for the 35-foot portal 
tunnel has also begun. A daily ore pro-
duction of 10,500 tons is planned when 
the project is completed. 


NORTHWEST TERRITORIES—The 
first two holes completed below the 5th 
level at Tungsten Corporation of Canada 
Ltd.'s Outpost Island property intersected 
gold values, officials report. Hole No. 1 is 
said to have returned 0.46 ounces, and 
0.62 percent copper across 4.0 feet, and 
hole No. 2 cut 4.38 ounces of gold over 
5.5 feet. Assays are awaited on five addi-
tional holes. Work is also scheduled to 
begin on the optioned Otto group in the 
Yellowknife district. 


BRITISH COLUMBIA—Exploration 
and development have started on a new 
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A RUSH JOB 
Because aluminum is vital to defense, this big plant for 
Alcoa was a rush job. So the contractor, Thomas Bate and 
Sons of Houston, called on 5 Limas to excavate, pour con-
crete and unload materials.


A TOUGH JOB! 
But speed wasn't the only problem. As the contractor re-
ports, the soil was unusual . . . "it contained a mixture 
of gravel and aluminum oxide of an abrasive type which 
had a tendency to wear all moving parts with which it 
came in contact." 


The result! . . . "one year from the time the first concrete 	 "Despite these conditions, the rugged Limas delivered 
was poured, bauxite was delivered to the plant."	 uninterrupted service during the entire year." 


M=RE VERSATHJTY PAD OFF 
In addition, the speed and adaptability of these Limas made it easy for him to keep work on schedule—
overcome difficult problems. 
For instance, an 802 Lima was rigged with a 100-foot boom and a 2-cubic yard drag bucket to excavate 
at 50-feet for the Crusher Building. Again, a 3/4 yard Lima Paymaster easily handled all the unloading of 
aggregate for the 60,000 cubic yards of concrete poured on the job. 


Whatever your problem, you'll find a Lima to exactly fit your needs. Each unit has a ruggedness 
speed . . . ease of operation and maintenance . . . economy to give you high output at lowest cost. So 
write today.	


BALDWIN - LIMA - HAMILTON CORPORATION 
CONSTRUCTION EQUIPMENT DIVISION 


Cable Address: LIMASHOVEL	 LIMA, OHIO 
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property acquired by Sheep Creek Gold 
Mines, Ltd. in the Lardeau mining dis-
trict, about 40 miles north of the head of 
Kootenay Lake. The property includes 78 
claims and represents a consolidation of 
the Wargrter Jewell, Abbott, and Ban-
nockburn groups. It is now knowi as the 
Wagner property. A mining camp is being 
constructed apd preparations for surface 
trenching are in progress. Former oper-
ators drove a 140-foot tunnel on the vein 
and sank a 60-foot winze, exposing lead-
silver-zinc ore. A new tunnel will be 
driven under the structure for at least 
2,000 feet. 


ALASKA—The Ebner Gold Mining 
Company has reportedly sold its entire 
stock to the Alaska Juneau Gold Mining 
Company. Nineteen patented lode claims 
and 216 acres, but no developed ore re-
serves, are said to have been involved 
in the •transaction. Acquisition of the 
property is expected to eliminate any pos-
sible disputes over apex rights in the 
future, when Alaska Juneau resumes 
mining on the lower levels. It has been 
closed since 1944. 


WASHINGTON, D. C—Dependence 
upon foreign kyanite for the United States 
defense program is being rapidly removed 
through the increased production of syn-
thetic kyanite. The kyanite and mullite 
industry in the United States is now 
producing approximately 46,000 short 
tons a year, with synthetic kyanite ac-
counting for about 18,000 tons. This rep-
resents an increase of about 16,000 tons 
over the synthetic kyanite produced at 
the start of the defense mobilization pro-
gram. This synthetic production, plus 
about 20,000 tons of domestic kyanite 
mined annually, should soon equal total 
demand for kyanite nd mullite by 
American industry. 


MANITOBA—American Smelting and 
Refining Company is diamond drilling 
in the Lynn Lake area north of Sherritt 
Gordon property. The firm is exploring 
the Goodenough property originally 
drilled several years ago. At that time, all 
12 holes drilled cut pvrrhotite, magnetite, 
and some chalcopyrite. There are about 
50 claims reportedly in the group, includ-
ing a part of Barbara Lake. 


ONTARIO—Steep Rock Iron Mines, 
Ltd. is pushing seven headings on a three-
shift-per-day basis in its initial under-
ground program at the Errington mine. 
The new Errington underground plant is 
highly streamlined and total invegtment 
involved was about $5,000,000. Increased 
mechanization and use of block caving 
are expected to reduce mining costs. The 
initial shaft is designed for a production 
of 5,000 tons of ore daily. 


SASKATCHEWAN—Intensive explora-
tion is under way to determine the po-
tential of the properties held by Gold-
fields Uranium Mines Limited at Lake 
Athabaska. Drills are active on four claim 
groups; in other sections of the property, 
crews are at work taking magnetometer 
readings and preparing for further as-
sessmeht work where radioactive show-
ings have been indicated in previous 
surveys. 


ONTARIO—Canadian-Cliffs, Ltd., the 
wholly owned subsidiary of Cleveland-
Cliffs Iron Company, is actively engaged 
in exploration and examination of iron 
ore prospects on both private and crown 
lands in New Brunswick, Quebec, and 
Northwestern Ontario. 


BRITISH COLUMBIA—A $3,000,000 
developni cut program will be u nclertaken 
by American Metal Corn pan!!, Ltd. of 
New York On the Saimo Prince silver-
lead-zinc property, owned by Salmo 
Prince Mines, Ltd. Amco Exploration 


'SUPER 
CONVEYOR BELTING 


V Goodall's finest conveyor belting, with a reputation for strength, 
durability and economy on all jobs involving super-severe 
service. Particularly suited to long center hauls where tension 
is high and extreme flexibility required. 


'SUPER TRIPLE-S" is the perfect belt for run-o'-mine coal, ores, slag and 
crushed limestone up to 10", wet or dry. Made with a heavy duck carcass, 
high tensile rubber covers and strong friction between plies, in widths up to 
48". Custom-built to specification details determined by the specific job 
requirements.


'TRIPLE-S" Conveyor Belting is same su-
perior quality as above, but of somewhat 
lighter construction. 'GOODALL" brand 	 _________ 
is the right belt for sized coal, crushed 	 __________ 
stone, gravel, shells, etc. Contact our near-
est branch for prices. 


GOODALL RUBBER COMPANY 
GENERAL OFFICES, MILLS and EXPORT DIVISION, TRENTON, N. J. 
Branches: Philadelphia . New York . Boston . Pittsburgh . Chicago . Detroit . St. Paul . Los Angeles 


Est. 87O	 San Francisco . Seattle . Portland . Salt Lake City . Denver . Houston . Dstrbuto in OIhe, PivcipaI Cilies
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Ltd., a whoiiv owned subsidiary of Amer-
ican Metal, will be in charge of the work. 
Salmo Prince will retain a substantial 
interest in earnings on a royalty basis. 
It will also continue as an active company 
in the exploration and development held. 
Recent reports of tungsten showings in 
the South Okanagan district will be ex-
plored by Salmo Prince. These tungsten 
claims, nine miles west of Oliver, were 
originally staked as a gold prospect. 


NORTHWEST TERRITORIES—Shaft 
sinking is expected to be resumed at the 
property of Bulldog Yellowknife Gold 
Mines at Matthew Lake about 150 miles 
northeast of Yellowknife. The company 
has been working on installation of a 
power Plant, compressor and hoist. The 
three-compartment shaft has been com-
pleted to a 38-foot depth. It will open 
two levels, one at 200 feet and the other 
at 400 feet. 


NE WF 0 U ND LA N D—Independent 
Mining Corporation is proceeding with 
an underground development program at 
its York 1-tarbor base metal property after 
favorable results from recent diamond 
drilling. The old mine workings, located 
on the side of a hill, will be extended 
southward by a long adit which will be 
driven at least 2,000 feet niaking two ore 
lenses accessible for mining. A contract 
has been let for this work. Mining plant 
and equipment have been ordered, with 
the expectation - that driving may be 
finished by February. The provincial 
government has agreec1 to proceed with 
construction of a 14-mile road to the 
iiiilie from Benoits Cove, with the under-
standing that the company will repay a 
purt;on of the cost if profitable produc-
tion is achieved. Informal discussions have


been held with officials of the Newfound-
land Power and Light Company to deliver 
3,000 hp. to the mine. 


YUKON TERRITORY—American Met-
al Company, Ltd., through its wholly 
owned subsidiary, Amco Exploration, 
Ltd., has reportedly signed an agreement 
with Mount Keno Mines, Ltd., to provide 
$200,000 and up to $3,000,000 for de-
velopment of high-grade silver lead prop-
erty on the south slope of Keno Hill. 


ONTARIO—One of the largest nickel-
copper ore bodies in recent Canadian 
mine development has reportedly been 
established by Falconbridge Nickel Mines, 
Ltd. in one small sector of the Sudbury 
Basin's north rim. The major extension of 
indicated ore reserves has been achieved 
in the Fecunis Lake drilling midway 
along the "Levack belt." 


BRITISH COLUMBIA—Canadian Ex-
ploration Ltd. reports that its Jersey lead-
zinc mill handled 155,274 short tons of 
ore and produced 18,948 tons of concen-
trates in the six-month period ending 
june 30. Net profit for the period is esti-
mated at $1,940,000. Capacity of the mill 
is to be increased to 35,000 tons monthly 
by the end of the year. 


BRITISH COLUMBIA—The United 
States Smelting, Refining and Mining 
Company of Boston, Massachusetts, has 
been registered in British Columbia re-
cently to carry on exploration and devel-
opment of natural resources. 


I!JATINAMRIcA 
MEXICO—General A. Morales Salas 


and Joseph Wekstein have been 
awarded the concession to develop rich 
sulphur deposits on the uninhabitated is-
land of Socorro, 369 miles off the coast 
of northwest Mexico. Various surveys 
have estimated the deposits at 800,000 
tons or more with an average purity of 
95 percent. Several United States mining 
companies have attempted to get the 
concession. The Mexican group report-
edly plan to spend $827,000 on the op-
eration. They will build a refinery on the 
island and hope to produce 200 tons of 
refined sulphur daily within nine months 
to a year. 


CUBA—The Nicaro nickel plant in 
Oriente Province is now in full operation. 
Recent production figures reportedly in-
clicate that the plant has met the goal of 
higher efficiency by producing nickel in 
greater quantities than it did during its 
wartime operations. Nicaro was built by 
the United States government at a cost 
of $32,000,000. It produced 63,500,000 
pounds of nickel before its shutdown in 
1947. Rehabilitation, begun in 1951, cost 
about $12,000,000. The projected goal is 
3,000,000 pounds of nickel annually. 


BOLIVIA—It is reported that a grotsp 
of Argentinians headed by Sehim Chacur 
have made an agreement with the Bo-
hivian government to erect a tin smelter 
and other industrial plants in Bolivia. 
Bolivia reportedly will sup'ly 51 percent 
of the authorized capital ($220,000,000), 
while the Argentine group will supply


49 percent. Among other things, the 
agreement is said to grant a 25-year 
monopoly on tin smelting. The govern-
ment is particularly interested in becom-
ing independent of the various tin snelt-
ers in other parts of the world which 
might refuse to buy Bolivian tin ores or 
might raise the penalties for impurities 
if nationalization of the mines goes 
through without adequate compensation. 


MEXICO—Minas de Guatano, S. A. is 
installing a new 36-inch Wemco classifier 
in its zinc-lead mill in Sonora. 


CUBA—The Director of Mines of the 
Agriculture Department inspected the 
Florencia copper and gold mine in the 
Guaimaro district of Camaguey and in-
dicated that the mine had good show-
ings. The ore reportedly has yielded half 
an ounce of gold to the ton. 


BRITISH GUIANA—The manganese 
deposits of Barima Gold Mining Com-
pany (Canada) Ltd. are being explored 
by a mining company from the United 
States which is said to be interested in 
the property. This company (name not 
revealed) has been granted a two-year 
option, and promises to spend $100,000 
on exploration. 


MEXICO—The Republic Steel Com-
pany (a U.S. firm) is reportedly plan-
ning to invest 80,000,000 pesos ($9,250,-
000) in the development of iron depos-
its at Tapatila near Jalapa, Vera Cruz. 
The work is scheduled to start this fall, 
according to Marco Antonio Munoz, gov-
ernor of Vera Cruz. Special facilities, 
have been granted to Republic by the 
Vera Cruz and Federal governments for 
the operation. 


BOLIVIA—Cia. American Smelting 
Boliviana Ltd. announced some time ago 
that it was closing its Corocoro copper 
mine. Now the company is being ac-
cused of sabotage because it is with-
drawing its trucks and materials. 


JAMAICA—A geological survey is be-
ing made of an iron ore deposit on the 
island which is reported to occur in suffi-
cient quantities to make shipments to 
Canada and thQ United States a practical 
possibility. 


BRITISH GUIANA—African Manga-
nese Company Ltd. is conducting an in-
dependent survey for manganese. First 
area to receive attention is at Arakaka in 
the northwest district. African Manga-
nese has extensive manganese holdings 
in West Africa. 


MEXICO—Fundidora . de Fierro y 
Acero de Monterey, S.A., Mexico's larg-
est iron and steel works, has notified the 
Federal Board of Conciliation and Arbi-
tration that it will close its Golonclrinas 
iron mine in northern Nuevo Leon be-
cause of exhaustion of ore after 50 years 
of operation. The 200 miners will be 
fully compensated in cash as provided 
by law. Fundidora has arranged to work 
iron deposits in other parts of Mexico. 


MEXIC0—Compnia Minera Santa 
Maria del Oro, S.A., wholly owned sub-
sidiary of the International Mining Cor-
poration, reports that for the six months 
ended June 30, 1952, the company 
milled approximately 84,050 dry metric 
tons of ore of an average gradeof 11.37 
grams of gold and 0.972 percent of cop-
per. After provision for depreciation, de-
pletion, amortization, and income taxes, 
the company showed a loss of $5,168,89 
for the six months. A substantial part of 
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CONSTANT-WEIGHT FEEDERS 
Feed by weight—not volume. 


WEIGHT-INDICATING FEEDERS' 
Indicate weight of material fed. 


DISC FEEDERS
Ideal for handling hot, sticky or bulky


materials. No bridging—no clogging. 


•


	


	 NON-FLOODING VOLUMETRIC 
FEEDERS 


For fine materials, use "rotary pocket"
principle. 


Write for Bulletin 33-D-3 describing the 
complete line of Hardinge feeders. 


YORK, PENNSYLVANIA— 240 Arch St. Main Office and Works 
NEW YORK 17 • SAN FRANCISCO Ii • CHICAGO 6 • HISSING. MINN. . TORONTO I 
Ill E. 42,d St.	 24 CaSIo,nia St. 	 205 W. WarS,, D,.	 2016 First A,e. 	 200 Ray St


the mine operation expenses represented 
development expenditure which may be 
capitalized later in the year if develop-
ment work adds materially to the ore 
reserves. 


NICARAGUA—La Luz Mines, Ltd. 
reports a sharp increase in profits for the 
nine months ended June 30, 1952. op


-erating profits totaled $546,667 com-
pared with $275,027 for the same pe-
riod in 1951. Principal reason for the in-
crease was the larger tonnage milled-
518,589 tons against 459,994 tons in the 
previous year. Gold output rose 14,106 
ounces to 56,555 ounces. Deepening of 
the main shaft started, in the June quar-
ter and sinking of 80 feet had been ac-
complished by the end of June. Dunn 
that period, the height of the Mistroo 
water storage dam was increased an ad-
ditional five feet making a total 'height 
of 65 feet. This adds .to the company 
storage facilities considerably. 


CUBA—Large deposits of iron pyrite 
are reported to be present in the' ?ylargot 
mine near Corral Nuevo, province of 
Matanzas. The Commission on Mine In-
vestigations of the Ministry of Agricul-
ture will inspect the property. It is also 
reported that a uranium mine has been 
located in the district of Sr Maria Ana 
Salas de Garcia. 


BRAZIL—Two hydroelectric projects 
have been set up in the state of Minas 
Gerais under a modernized power devel-
opment program expected to stimulate 
mining and manufacturing in the state. 
Coinpanhia de Electricidacle do Alto Rio 
Grande and Companhia de Electricidade 
do Alto Rio Doce will opei-ate the 
Itutinga and Tronqueiras projects which 
will eventually be interconnected in a 
reEional power system. Westinghouse 
Electric International Company is sup-
plying the power generating apparatus. 
The first Itutinga generator is scheduled 
for shipment in the spring of 1954, and 
the second a year later. Shipments on 
the Tronqueiras project are expected to 
be completed by the fall of 1953. 


CHILE—A special subcommittee has 
been appointed by the Legislative and 
Judicial Committee of the Chamber of 
Deputies to make a study of the proposal 
to nationalize all areas containing depos-
its of radioactive minerals. 


MEXICO—Banco de Coniercio, S.A., 
surveying the industry, reported that 
mining production, particularly that of 
gold, copper, and lead, had dropped 
sharply, because of high production costs, 
transportation, and an irregular market. 
The review covered the first quarter of 
1952 and noted an improvement during 
that period for zinc and' silver, although 
silver was still substantially low com-
pared with production in the years im-
mediately following World War II. Dur-
ing the first quarter of 1952, gold output 
averaged 31,524 ounces per month, com-
pared with 32,181 ounces in 1951; and 
lead averaged 18,529 tons, compared 
with 21,798 tons. Copper averaged 
3,244 tons in the first quarter but 5,361 
tons in 1951. 


BOLIVIA—The Council of Ministers 
at La Paz is reported to be considering 
construction of a tin smelter there. Con-
struction of roasting and leaching plants 
is said to have been discussed with the 
United States Reconstruction Finance 
Corporation in the past, and bids are 
reported to have been received from 
Uruguayán, Argentine, and European 
contractors. The Bolivian government is 
said to be studying these bids but they 
do not extend to the construction of a tin 
smelter.


It is not necessary to change your 
present machine to accomodate 


our Vibrator Screens. The wedge 
shape of the screen wire with its 
non-clogging, non-blinding.features 
permits perfect separation on wet or 
dry screening. The rigid construction 
adds considerably to the screens ca-
pability and efficiency. Proven in 
hundreds of Installations. 


SEND FOR OUR ILLUSTRATED UTERATURE 


Tungsten-Mercu,ry' 
Uranium	 , 


find 


/	 with Ultra-Violet 


7 MINERALUGHT 
MINERALIGHT instantly identifies tungsten, \ 
mercury and many other valuable minerals 
now in great demand for re-armament. 


MINERALIGHT models for every requirement. 


Money-back guarantee. 


ACTUAL ATOMIC BLAST SAMPLE! Send 25c 
for new mineral specimen from lit atomic 
blast at Alamogordo, New Mexico. 


FREE! Send for' brochure MW "Prospecting 
for Scheelite (tungsten) with Ultra-Violet." 
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CLASSIFICATiON WITHOUT DILUTION 
Producing a —65 mesh grind at 65 % solids 


And a —100 mesh classifier overflow can frequently be 
produced at 60% solids. Centriclone clossification is a new 
technique that maintains high density in the classifier over-
flow. It is utilized in fine grinding where open circuit 
tube mills are being used. 


COMPARATIVE DATA 
In this limestone grinding operation, each 7' x 26' Allis 
Chalmers Mill is in closed circuit with a Model C-20 
Centriclone. They were previously in normal open circuit. 


Open. Closed circuit 
Circuit with Centriclone 


Production,	 tons per hour 21.4 31.5 
Percent solids in product 63.0 64.5 
Percent —200 mesh 88.0 88.0 
Largest particles in product *20 mesh 65 mesh 
Total kwh. per ton 20.5 14.5


* After screening at 14 mesh. 


In this typical installation, the Centriclone Classifier 
achieved these advantages, (1) Increased grinding capac. 
ity at small additional capital investment: (2) Reduced 
power and grinding media consumption 'per ton; ,(3) 
Elimination of tramp oversize; and (4) Production of a 
high density, classified grind. 


EQUIPMENT ENGINEERS, INC. 
41 SUTTER STREET • SAN FRANCISCO 4 • CALIFORNIA 


For Splitting Feed Into Equal Parts I The Concenco Revolving Feed Distribu-
tor automatically splits feed into a num-
ber of equal parts from 2 to 10. It dis-
tributes liquids or mixtures of solids and 
liquids with an accuracy assuring in-
creased efficiency of the circuits served. 
It is ideal for feeding a battery of con-
centrating tables requiring an equal dis-
tribution of feed to each table. Send for 
complete information. 


Made by
"The Original Deister Company"


Incorporated 1906 


925 Glasgow Ave., Fort Wayne, Indiana I The DEISTER CONCENTRATOR CO.


'4 


INTERNATIONAL 


I	 __	 S I A] 
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INDIA—Chowgule & Company, Ltd. 


expects to begin shipments from its 
newly mechanized iron. ore mines at Coa 
early in 1953. Most of the machinery 
from Japan has arrived and is being in-
stalled. Recently an agreement was con-


cluded with a Japanese firm, with a view 
toward mechanizing the mines and ob-
taining an annual production of 500,000 
tons of high-grade iron ore to be shipped 
to Japan. The eventual target will be 
1,000,000 tons within a period of two 
years. 


TURKEY—The Karabuk Iron and 
Steel Works is now said to be in a posi-
tion to supply more than half of Turkey's 
annual requirernehts for iron and steel. 
The plant is now capable of producing 
annually 293,000 tons of coke, 115,000 
tons of pig iron, 103,000 tons of steel,


72,000 tons of various iron products, 
11,000 tons of cast iron pipes, 2,762 tons 
of ammonium sulphate, 16,000 tons of 
tar and pitch, 4,000 tons of benzol, and 
345 tons of napthaline. 


KOREA—Among the industrial targets 
bombed by United Nations warplanes in 
North Korea recently was a mining and 
ore processing plant at Sinhung, 60 miles 
south of the Manchurian border on the 
Yalu River. Damage was reported 'as 
35 buildinqs 'destroyed and 33 damaged 
in the big plant. 


INDIA—The price of quicksilver has 
risen sharply since the rumor that the 
Indian government might shortly permit 
the re-export of the metal. Large quan-
tities were bought at the outbreak of the 
Korean War at prices ranging from £23 
to £28 per flask. India's annual require-
ments are around 5,000 flasks, and the 
country is reported to have about 23,000 
flasks on hand. Should re-export be per-
mitted, traders believe the local price 
might reach 450 rupees, but this would 
still be well below the present U.S. price 
of $187 per flask, or the United King-
dow price of £64 per flask. 


JAPAN—The government reportedly 
will permit Aluminum Ltd. of Canada to 
buy into the Japan Light Metals Com-
pany, subject to adjustment on minor 
points. The project has been held up for 
several months because of the fear that 
Canadian interests might control the Ja-
panese aluminum company. The Cana-
dian firm is said to have proposed to in-
vest 744,000,000 yen ($2,060,000) to ac-
quire 12,400,000 shares of stock at 60 
yen per share. J.'he company also was 
reportedly willing to loan 645,000,000 
yen at 5.5 percent interest a year for 
eight years, and to supply technical help 
and shipments of bauxite. 


TURKEY—Prospecting for chrome de-
positi is becoming increasingly extensive 
in certain areas of Turkey. The Turkish 
Trade Minister reports that the number 
of mining applications received rose from 
4.280 in 1950 to 6,790 in 1951, and to 
more than 8,290 during the first six 
months of 1952. 


THAILAND—The Ministry of Fi-
nance has announced that as of Septem-
ber 15, only 20 percent of foreign ex-
change derived from tin ore exports must 
be surrendered to the government at the 
official exchange rate. Previously, 40 per-
cent had to be surrendered. 


ISRAEL—A rich iron ore deposit has 
reportedly been found in the vicinity of 
Negev. 


JAPAN—Five leading steel manufac-
turers—the Yawatam, Fujim, Kawasaki, 
Nichia, and Yodogawa companies—re-
portedly plan to buy $20,000,000 worth 
of steelmaking equipment from the 
United States. Authorization for the pur-
chases is said to have been received 
from the U.S. and the action presumably 
will help cut the production costs of Jap-
anese steel. 


INDIA—India's best customer for 
mica, the United States, is cutting its im-
ports of mica heavily. The result report-
edly has caused near panic in the mica 
trade in Rajasthan and Bihar. United 
States imports decreased from 261,427 
cwt. in 1950-51, to 177,099 cwt. in 
:u51-52. A progressive decline in the de-
mand for mica splittings—seven-tenths of 
the mica trade—has caused many small 
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factories to close down and the larger 
ones to reduce output. The trades and 
mining associations htve drawn the go'-
ernment's attention o the situation and 
have recommended that the industr' 
look for new markets and stop the export 
of mica scrap which is reducing the de-
mand for virgin mica. 


TURKEY—Rich workable veins with a 
tungsten content of about two percent 
are reported to have been shown in pre-
liminary prospecting work on- a deposit 
near Broussa. A group has been formed 
to supply the necessary equipment for 
developing the deposit next spring. 


INDIA—With the help of Messrs. 
Pilkington Brothers, Ltd., a company has 
been formed to work the Assam silliman-
ite deposits. Despite the intense difficul-
ties caused by the nature of the jungle 
and the heavy rainfall which impede 
production and transportation, the com-
pany has established a group of indus-
tries near Nongmaweit in the Khasi 
Hills. Here, they quarry the sillimanite 
boulders; part-saw the large ones for 
final sawing elsewhere; and crush the 
smaller ones for resale to refractory man-
ufacturers. A 22-mile road has been built 
to connect the quarry with a local road 
to Hahim, and a substantial fleet of mo-
tor vehicles has been provided. Electric 
power generators, water supply, and re-
pair workships have been installed at 
the quarry, while in Calcutta precision 
machines have been installed to cut the 
partly-sawed boulders into furnace 
blocks. This is the first time that a sub-
stantial industry is now functioning from 


MOTOR GENERATOR SETS 
VOLTS VOLTS 


QU. KW MAKE RPM DC AC 
1 (3-U) 2400 WIse. 720 600 2400/4800 
3 1000 Whse. 514 600 11000/6600 
4 1000 G.E. 514 600 11000/6600 
1 1000 G.E. 514 600 2300 
1 500 C.W. 720 275 2300/440 
1 (3-U) 500 Whse. 1200 250 .440 
2 500 C.W. 720 575 2300/440 
2 250 SVhse. 1200 125/250 2300 
1 200 Ridgway 900 275 2300 
l 155 G.E. 720 250 2300/440 
2 150 Whse. 1200 250 2300 
1 100 Al.Ch. 1200 125/250 4000/2300 
1 100 Delco 1200 125/250 440/220 
1 100 Ridgway 1200 275 4000/2300 
1 100 C.W. 1200 125 440/220 
1 85 C.W. 1200 250 440/220 
1 75 ALC1I. 900 250 2300 
1 75 Whse. 900 75 2300 
1 50 Burke 1750 250 440/220 
1 25 Ideal 1750 125 220 
1 25 M.Cli. 1200 250 440/220 
1 20 Al.Ch. 1200 250 440/220 
3 15 Al.Ch. 1200 250 440/220 


We can	 furnish	 any	 of these	 sets	 with exciters	 and 
VARIABLE VOLTAGE CONTROL engineered	 and	 rebuilt 
to your requirements.


Motor Generators of modern design, complete with 
control—still on their original foundations—available 
for immediate shipnient. 
(3)—G.E. 1500-K%V, 250-Vl)C, 514 11P.M., cpd., 


interpole, pole face windings, 2100-HP syn. 
motors, .8-PF, 13,200-V, 3-p. 60-cy. will 
reconnect to 6600 V. or 4160-V. 


SLIP RING MOTORS—CONSTANT DUTY
3-Phase---60 Cycle 


QU.	 HP	 MAKE	 TYPE	 VOLTS	 R.P.M. 
1" 1800	 G.E.	 MT-498	 2300	 357 
1'°	 1200	 G.E.	 MT-26	 2200	 277 
2" 1000	 Al.Ch.	 ANY	 2200	 235 
1	 800	 G.E.	 MT	 2200	 440 
1"	 600	 G.E.	 MT-20	 2200	 360 
2	 500	 G.E.	 1-16-31	 2300	 450 
1"	 400	 Al.Ch.	 ANY	 2200	 514 
2	 400	 G.E.	 MT-412	 2200	 450 
1	 250	 Vhse.	 C%V-937	 440	 1200


these deposits. Full-scale extraction of 
sillimanite at tile mine began in October 
and November .195].. Production to 
March 1952 was 4,174 tons. The present 
goal is 5,000 tons per annum. 


MALAYA—Anipat Tin Dredging Ltd. 
is reported to be financing from its own 
funds the transfer of Tujoh dredge to the 
new area on the Kent estate. It is hoped 
that the erection of the dredge will be 
finished by the end of this year, although 
there will be a further period of three 
months before the dredge reaches the 
production stage. 


JAPAN—A new method of reducing 
the iron, nickel, and copper contained in 
sinter which remains after recovering Sul-


phur from pyrrhotite has been perfected 
by Professor Nishihara of Kyoto Uni-
versity and the metallurgists of the 
Fujikoshi Mining Company. It will be 
applied on a commercial scale for the 
treatment of pyrrhotite from the COnl-


party's Okura mine in Niigata prefecture. 
Tile pyrrhotite is roasted, and the sul-
phur dioxide gas is used to make sul-
phuric acid. The sinter is given a 
chloridizing roast in a rotary kiln. The 
water soluble iuickel and copper chlo-
rides are leached from the high-grade 
iron oxide, and, by electrolysis, nickel 
and copper are recovered. A new roast-
ing furnace will have a capacity for 
treating 50 tons of ore; the reduction 
equipment will produce 40 tons of iron 
oxide, 500 kilograms of copper, and 300 
kilograms of nickel from the sinter. The 
Suruga plant will be located in Fukui 
prefecture.


1	 250 A1.Ch. ANY 440 720 
1	 250 G.E. MT-414 2200 300 
1	 200 G.E. 1-16-M 2200 600 
1	 150 G.E. 1-13-M 2200 1750 
1.	 125 Whse. CW-870 2200 900 
1	 100 Whse. CW-766 440 1200 
1	 100 F.M. 11-20-C 440 900 
2	 100 G.E. 1-15-51 2300 514 
1	 75 %Vhse. CW-7540 440 720 
1	 60 Whse. CW 440 900 
1	 50 G.E. MT-536 2200 1200 
2	 50 Al.Ch. ARY 440 900 
1	 50 F.M. SR 440 600 
1	 40 Al.Ch. ARY 440 900 


From our stock we can furisisli	 masnal and magnetic 
primary	 and secoisdary	 controls	 up	 to	 3500-HP. 


SYNCHRONOUS MOTORS 
3-Phasu--60 Cycle


QU.	 HP MAKE P.F. VOLTS R.P.M. 
1 6000' G.E.	 . 100 2300 90 
1 4350 C-W 100 13.200/6000 514 
1 3000 Whoa. 80 4800/2400 720 
2 2100 G.E. 100 2300 360 
2 1750 G.E. 100 2300 3600 
1 1000 El.	 Mcluy. 100 440 1200 
1 750 G.E. 80 2300 450 
1 700 G.E. 80 2300 720 
1 250 Gb 100 2300 514 
1 250 El.	 Mcliy. 80 440 400 
2 200 Whse. 80 440 1200 
1 190 G.E. 80 440 720 
1 150 G.E. 100 2200 900 
1 150 G.E. 100 550 600 
1 150 G.E. 80 550 450 
3 135 G.E. 80 4000/2200 1200 
3 125 El. Mchy. 100 4800/2400 900 
1 125 G.E. 80 2200 900 
2 100 Whse. 80 440 1800 
1 100 Ideal 80 440 900 
2 100 G.E. 80 440 600 
1 60 G.E. 80 440 1200 
2 50 G.E. 80 440 600 


With	 these	 we	 can supp ly—manual, semi or	 full 
magnetic,	 full or	 reduced voltage	 control. 


METAL CLAD SWITCHGEAR 
(2)—G.E. draw-sut	 O.C.B.'s-600 amps.,	 15.000-V., 


type FKR-255-B, 250,000-Ky interrupting capac-
ity. 


(1)—G.E. draw-out O.C.B.	 600 amps.,	 15,000-V. type 
FK-46, 100,000-Ky ,	 interrupting	 capacity.
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INCREASES THE LIFE 
OF SMELTER BAGS 
FUMEALL filter fabric is saving 
money for many of the world's 
largest smelters. Actual operational 
studies show that FUMEALL which 
costs but little more than any other 
good all-wool filter fabric, lasts up 
to four times as long. 
FUMEALL a combination of virgin 
wool and Dynel, combines the un-
disputedly superior filtering quali-
ties of wool with the strength, heat, 
acid, alkali and moisture-resistance 
of synthetic fibers. 
FUMEALL is available in the exact 
porosity and weave which meet your 
specific requirements.... FUMEALL 
can be ordered as yardage or can be 
fabricated into bags of any size and 
specification. 
Please write for additional details and samples 
of FUMEALL filter fabric for fume., dust or 
liquid filtration. 


INDUSTRIAL FABRICS DIVISION 


Rrtiand Wookn Milk inc. 
P.O. Box 2620 • Portland 3, Oregon, U.S.A. 
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I 
puts an end to the old swing frictions 


FOR ROCK BOTTOM COSTS 


MAGNETORQUE*


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0


We'll make this promise: You'll 
never have to "baby" this machine, 
even in the heaviest going! It's 
built for it - all-welded of alloy 
steels throughout, the toughest 
construction known. It mea-ns 
steady digging. 
But the big pay-off in extra 
production comes with Magne-
torque electric swing - enough 
faster to deliver 5 cycles to 4 
on other machines in the 2½ yd. 
class. And the "time-outs" for 
adjustment and replacement of 
swing friction linings can now be 
salvaged for increased yardage. 
Magnetorque lasts the life 
of the machine. 
T.M. of Harnischfeger Corporation for 


electro-magnetic type clutch. 


HARNISCHFEGER 
C 0 R P 0 R A T I 0 N


4400 West National Ave. • Milwaukee, Wisconsin 


POWER SHOVELS • CRAWLER AND TRUCK CRANES • OVERHEAD CRANES • HOISTS • ARC WELDERS AND ELECTRODES • SOIL STABILIZERS • DIESEL ENGINES • PREFABRICATED HOMES







U.S. METAL & MINI.ERAL MARKETS


METALS	 OCTOBER 17, 1952 


COPPER: Electrolytic.	 Delivered F.o.b. cars, destination	 U.S.A.......24.50ç 


Lake.	 Delivered, destinations 	 U.S.A................24.625-27.5O 
Foreign	 Copper.	 New York	 .......................36.00-36.50ç 


LEAD: Common	 Grade.	 New	 York	 ...........................14.00 
Tn-State Concentrates, jig, flotation 80%	 lead, per ton	 . . .	 $176.00 


ZINC: Prime	 Western.	 East St.	 Louis	 .........................1 3.50 
Tn-State Concentrate, 60%	 zinc, per ton	 ................$92.50 


ALUMINUM: Primary 30 pound Ingots (99% plus). F.o.b. shipping points	 20.00 


ANTIMONY: Lone Star Brand.	 F.o.b. Laredo, in bulk	 ................39.50 
BISMUTH: (In	 ton	 lots)	 price	 per	 pound	 ..........................$2.25 
CADMIUM: Sticks and bars.	 1	 to 5 ton lots (Price per pound) 	 ........$2.00 
COBALT: 97-99%,	 keg of 550 pounds (Price per pound)	 ..........$2.40 
MAGNESIUM: Ingots	 (99.8%).	 F.o.b.	 Freeport,	 Texas	 ................24.50 
MERCURY: Flasks.	 Large lots, New York	 ....................$187.00-$193.00 
NICKEL: "F" Ingots (5 pounds). F.o.b. refinery, Port Colburne, Ontario 	 56.50 


TIN: Grade A Brands.	 New York (Price per pound)	 ...........12L50 
TITANIUM: 99.3%	 +	 (Price	 per	 pound)	 .......................$5.00-7.00 
GOLD: United	 States	 Treasury	 price	 ..................$35.00	 per ounce 


SILVER:	 . Newly mined domestic. United States Treasury price 	 90 1/2 	 per ounce 
Foreign.	 Handy	 &	 Harman	 ..................83.25ç	 per ounce 


PLATINUM: .....................................$93.00	 per	 ounce 


ORES AND CONCENTRATES 
BERYLLIUM ORE: 10 to 12%	 BeO. F.o.b. mine, Colorado	 ..........$36.00 per unit 


Small	 lot purchases at Custer,	 S.	 D.,	 Spruce Pine,	 N.	 C., and	 Franklin, 
N. H. Visual inspection at $400.00 per short ton or by assaying at: 8.0 
to 8.9%	 BeO, $40 per unit; 9.0 to 9.9%, $45; and 10.0% and over, 
$50. 


CHROME ORE: F.o.b. railroad cars eastern seaports. 	 Long tons dry weight. 
African (Rhodeslan). 48% Cr 2 O3 ..............$45.00-$48.00 
African	 (Transvaal). 48%	 Cr208...............$34.00-$35.00 
Turkish.	 48% CraOa. 3 to 1 chrome-iron ratio ......$53.00-$54.0O 
U. S. Government ore purchase depot Grants Pass, Oregon, Base price, 
lumpy ore, $115.00; fines and concentrates $110.00 for 48% Cr208 and 
a 3 to 1 chromium-iron ratio. Premiums for higher grade ore and for a 
ratio up to 3.5 to 1. Penalties for grades down to 42 % CraOo. 


IRON ORE: Lake Superior.	 Per gross ton Lower Lake Parts. 
Mesabi,	 Non	 Bessemer,	 5 1.5%	 Fe	 ..................$ 9.05 
Mesabi,	 Bessemer,	 51.5%	 Fe	 ......................$	 9.20 
Old	 Range,	 Non	 Bessemer	 ........................$	 9.30 
Old	 Range,	 Bessemer	 .............................$	 9.45 


MANGANESE ORE: Metallurgical grade. 46 to 48%	 Mn. Long ton unit . . 	 $1.15-$1.23 
Chemical	 grade.	 80%	 Mn02.	 Per ton	 ..................$70.00 
Chemical grade, domestic, 70% MnO, F.o.b. mines ........$45.00 
U.	 S. Government ore	 purchasing	 depots: Deming, New	 Mexico;	 base 
price $2.30 per long dry ton unit of recoverable manganese less handling 
and treatment costs. Wenden, Arizona; base price of $8.54 per long dry 
ton of 1 5 %	 manganese ore. Butte, Montana; base price of $6.05 per 
long dry ton of 1 2 %	 manganese ore. Phillipsburg, Montana; base price 
of. $6.43 per long dry ton unit of 1 5 % 	 manganese ore. Small lot pro-
gram f.o.b. railroad cars, minimum 40%	 Mn. Base price (48%) $2.30 
per unit with premiums and penalties. 


MOLYBDENUM 
CONCENTRATE: 90% MoS 2 . F.o.b. Climax, Colorado. Per pound of contained 


molybdenum,	 plus	 cost	 of	 containers	 ................$1.00 
TUNGSTEN 


CONCENTRATE: 60%	 W0 3 .	 Per	 short	 ton	 unit	 ...........................$65.00 
URANIUM ORE: Carnotlte-Roscoellte. 	 F.o.b.	 purchase	 depot	 plus	 $0.06	 per	 ton	 mile 


($ 6 .00 maximum), Grand Junction, Rifle, Durango, Naturita, and Uravan, 
Colorado.	 Salt Lake City,	 Marysvale, Thompsons, and	 Monticello, Utah. 
Shiprock, New Mexico.	 Base price for 0.10%	 ore is $1.50 per pound 
and up to $3.50 per pound of contained U5O2 pius $0.75 per pound 
for each pound in excess of 4 pounds per short dry ton and an extra 
allowance of $0.25 per pound for each in excess of 10 pounds.. A $0.50 
per pound development allowance paid on all ores purchases. At ship-
rock all ores with	 more than	 6%	 lime are	 penalized for excess lime. 


VANADIUM ORE: Carnotlte-Roscoellte. V:Os in ratio of more than 10 parts to 1	 part of 
U3O8 are generally acceptable at all AEC depots, but excess 	 not pair1 
for at Marysvale, Monticello and Shiproc l. ....Per Pound V 2O 5, $0.31 


NON-METALLIC MINERALS 
BENTONITE: Minus-200-mesh.	 F.o.b. Wyoming points. Per ton in 


carload	 lots	 ......................................$12.50 
Oil Well grade.	 Packed in 100 pound paper bags ........$14.00 


FLUORSPAR: Metallurgical grade.	 70%	 effective CaF2 content per short 
ton	 F.o.b.	 Illinois-Kentucky	 mines	 ................$42.00-$43.00 


Acid grade.	 97%	 CaF,	 ..............................	 $60.00 
PERLIlE: Crude:	 F.o.b.	 mine	 per	 short ton	 ..............$3.00	 to	 $5.00 


Plaster grades.	 Crushed and sized. F.o.b. plants 
per	 short	 ton	 ..............................$7.00	 to	 $9.00 


Concrete grades.	 Crushed and sized	 ...........$6.00 to $8.00 
SULPHUR: Long	 ton,	 F.o.b.	 Gulf Coast	 mines	 ................... $22.00 
Quotations on messla and certain ores through the courtesy of 4mencan Metal Market, New York. N.Y 
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USE 


fiiThpi 
the quality ventilating tubing 


DIRECTS FRESH AIR 


WHERE YOU NEED IT 


j The new improved Flexipipe is 
efficient, serviceable and eco-
nomical. It's made in a variety 
of diameters and lengths and 
with various accessories to take 
care of your requirements. 
Write us for complete infor-
mation and sample. 


BE MIS BRO. BAG Co. 
625 S. Fourth St. • St. Louis 2, Mo. 


WORLDWIDE
PROFESSIONAL DIRECTORY 


BEHRE DOLBEAR & COMPANY
Consulting Mining Engineers and Geologists


11 Broadway	 New York 4, N. Y. 


HERBERT BANKS JOHNSON 
CONSULTANT


Electrostatic Separation 
Process Developments


520 East Ave.	 Rochester 7, N. Y. 


LUNDBERG EXPLORATIONS LIMITED 
Consulting Geologists & Geophysicists 
Specialty Alrbsrse Electromagnetic. 


Radioactive & Magnetic Surveys. 
VICTORY BUILDING. TORONTO 


JOHN F. MEISSNER ENGINEERS, INC.
Consulting Engineers 


Conveyor Systems	 Storage Methods 
Crushing Plants	 Ship Loading Docks


Materials Handling and
Processing Plants 


308 W. Washington St.	 Chicago 6, Ill. 


NEW WORLD EXPLORATION
RESEARCH & DEVELOPMENT CORP.


Contract Mineral Surveys 
Foreign & Domestic 


Geological	 Geochemical 
Geophysical	 Diamond Drill


integrated Exploration
Box 1206	 Reno, Nevada 


MARVIN . J. UDY 
InorganIc Chemistry	 Electrochemistry


Electric Furnace Smelting
Process Metallurgy


Ferro-Alloys, Calcium Carbide, Phosphorus 
S46 Portage Road	 Telephone 2-6294


NIAGARA FALLS, N. Y.
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P RODUCTION
PEP is O ust what new equipment, increased 


Q U I P M E	 N	 T mechanization, and new methods can give 


to your mine, mill, or smelter. This PEP 


p R E V 1 E W
section is MINING WORLD'S way of mak-


ing available to you some of the finest 


current	 information	 on.	 mechanization.


Dart Truck Features Three 
Stage Torque Converter 


This new extra-heavy-duty Dart truck 
is complete with Dart's heavy-duty, 
planetary-type rear axle, a 350-hp. Die-


-w 
sel engine, and a three-stage hydraulic 
torque converter with down-hill braking. 
Circle PEP No. 71 for complete load 
and performance specifications. 


Thomas Flexible Coupling: 
No Lubrication, Backlash 


The Thomas Flexible Coupling Com-
pany is announcing the distribution of 
its latest engineering catalog No. 51 de-
scribing its full line of all metal flexible 
couplings for power transmission. 


This new catalog in a. 9- by 11-inch 
leather binder provides much engineering


data: Couplings are grouped and indexed 
to facilitate quick reference. Keyway 
data, standards for straight and tapered 
bores, as well as ordering instructions, 
are included for each group. Standard 
couplings are shown in individual sec-
tions of the catalog, and are followed by 
a special section showing many couplings 
designed for specific purposes with photos 
of typical installations. 


A wide range of horsepower and speeds 
are covered, from small motor couplings 
to large industrial applications and main 
drives on Diesel locomotives and ships. 


The Thomas principle embodies: no 
lubrication, no backlash, no maintenance, 
with adequate capacity for misalignment 
as well as free end float under load. All 
parts remain in balance, even under par-
allel and angular misalignments and all 
load conditions. There are no wearing 
parts in Thonias couplings. 


If you have a power transmission prob-
lem, circle No. 83 for this free catalog. 


NewConcen-TankThickener 
Designed For Many Uses 


The •new Morse Concen-Tank (COn-
centric Tank) thickeners offer many ad-
vantages over other conventional thicke-
ners for metallurgical, chemical, cyanide, 
coal, and sewage disposal plants. They


are especially desirable for series thick-
ening and washing, countercurrent sys-
tems, and multiple-stage washing. They 
are flexible to nieet a wide range of con-
ditions and operating requirements. 


Visibility is always clear and tank op-
eration can be observed at all times. 
They do not require excessive headroom, 


consume les floor space than a series of 
single thickeners having the same overall 
area. The eccentric tanks can be made 
of concrete, sidewalls of concrete with 
earthen bottoms, of steel, or any other 
suitable material. Only one operating 
mechanism saves power and usually not 
more than two traction arms are 
required. 


Should any obstruction occur in any 
one of the tanks, it can be by-passed 
and removed without complete shut 
down of the Concen-Tank unit. For data 
on more thickening with less floor space 
at lower cost, circle PEP No. 72. 


Variable Transmissions 
For Heavier Applications 


The Turner Machinery Company, for 
over twenty years a manufacturer of 
power equipment, has announced three 
new models (2004, 3004, 5004) of 
multi-speed ti ansmissions for use with 
prime movers rated up to 60 hp. 


Marion's New 191-M Shovel 
The Marion Power Shovel Company has just announced the newest power shovel, the 191-M,
in its series of high-capacity, heavy-duty shovels. The 191-M was specially designed and en-





gineered for open-pit iron and copper mines. Circle No. 70 for complete data about this 
fast-loading cycle shovel.


These units, available in from four to 
nine speeds, have resulted from over two 
years of engineering and test operation 
and are designed to control the output 
speeds of electric motors and internal 
combustion engines running at constant 
rates. For literature describing these 
units more completely, circle no. 76. 
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Lifetime Headmotion For 
Deister's Scalping Screen 


Greatly increased sizing efficiency, as 
well as longer headmotion wear life, is 
now possible with the new UHS Deister 
heavy-duty scalping screen with new 
lifetime unitized headmotion, manu.fac-
tured by the Deister Machine Company. 


Built as a unit, the new lifetime head-
motion features two-bearing construction, 
and runs in a bath of oil. Designed for 
extreme ruggedness, the new UHS scalp-
ing screen provides powerful but fully 
cushioned vibration, plus automatic 
screen cloth tension. The screen features 
Deister's opposed elliptical-throw action, 
which controls the movement of material 
on the screen for the greatest speed and 
efficiency of sizing. Advantages of the 
elliptical throw begin at the input end, 
where the material is thrown to the dis-


charge end to increase stratification—or 
"thinning"—of the load directly under 
the input chute. Near the center of the 
screen, the elliptical-throw becomes a 
circular throw, bouncing material up and 
down for stratification efficiency. Below 
the center, the elliptical-throw reverses 
to a holding action, thus retaining the 
thinned bed of coarser material on the 
screen long enough to permit maximum 
grading. 


Circle No. 77 and find out why this 
new screen can do a better job for you. 


New Belting Bulletin Gives 
Tips On Longer Belt Life 


The Barber-Greene Company has just 
published an eight-page, two-color belting 
bulletin. Circle PEP No. 82 for your free 
copy. 


Pictured and discussed are these major 
causes of belt failure—ply separation, 
carcass deterioration, irregular plies, edge 
wear, and longitudinal seam failure. The 
literature shows that the initial factors 
leading to early failure are defects of de-
sign or of construction. Advanced engi-
neering, years of field experience and re-
search pius precision manufacturing, have 
produced a belt which overcomes the 
major causes of early belt failure. 


Unique belt selection tables are in two 
major sections simplifying a once com-
plicated process. One two-page spread 
gives illustrations and specffications of 
the various belts. Use of the secOnd two-
page section is facilitated through the 
employment of a given example. Belt 
selection is accpmplished by picking car-
cass and ply factors from an easily fol-
lowed series of tables. These guides make 
it easy to choose the right belt for the 
job; belts for handling hot metal chips 
or stoker coal—for a permanent conveyor 
or a portable—for a new conveyor or a 
replacement. 


Belts range from the light material


handling belt to the heavy-duty belt for 
the most severe service. Included are the 
Hot Material belt and the Barprene belt 
which are made of specially compounded 
heat-resistant covers built to withstand 
the wear of extremely hot abrasive mate-
rials. The Barprene belt, made of neo-
prene, is especially designed to overcome 
the corrosive action of oil and grease. 


Packaged Trailer Dump 
Bodies Now Available 


The Gallon Alisteel Body Company is 
now making a new series of single-axle, 
packaged, trailer dump bodies with Ca-
pacities up to 20 cubic yards. 


Known as Galion Model 12, the body 
is constructed of 10 gauge steel. It is 88 
inches wide inside and has 32-inch sides 
and 44-inch ends. Standard equipment 
includes 12-inch steel removable side 
boards; Length can be varied up to 18 
feet to provide any desired yardage 
capacity. 


Dumping is handled by a Galion Model 
77142 Hoist. This consists of two, 7-inch, 
twin ram single-stage telescopic cylin-
ders. Rated hoist capacity is 18 tons. 


The trailer suspension is of heavy duty 
alloy main and auxiliary springs, one 
fixed and oneS adjustable radius rod, with 
flat top frame section. It is furnished 
with either a power fifth wheel or wet 
hose mounting. Tire sizes and brakes are 
available in several options to meet in-
dividual load and service requirements. 
Circle Mo. 75 for full information. 


High Load-Carrying Dodge-
Timken Roller Bearings 


A new line of all-steel pillow bear-
ings, providing high load-carrying capac-
ity in a compact and rugged package, 
has just been announced by the Dodge 
Manufacturing Corporation. 


These new bearings are a joint 
achievement by Dodge and the Timken 
Roller Bearing Company. High radial 
and thrust capacities, along with the 
stamina to take heavy-shock loads, have 
been provided within minimum dimen-
sions and with far less than usual weight. 


The bearings are fully self-aligning, 
with, spherical outer race. They are avail-
able in both expansion and non-expan-
sion types and have the adapter mount-


ing which has proven so successful 
through the years. Double piston rin 
seals keep the lubricant in and dirt an 
dust out of the bearing mechanism. The 
bearings are sealed both on and off the 
shaft. They will be available in shaft 
sizes from 2 to 10 inches. Circle No. 
73 for compl&ce facts on this new bear-
ing unit. 


Tractor Maintenance 
Told in Cartoons 


Another cartoon booklet devoted to 
equipment maintenance is now being of-
fered by the Caterpillar Tractor Com-
pany. This booklet, 'Maintenance Guide 
for Tracktype Tractors" tells in colored 
cartoons what happens when an owner 
and service technician compare job notes. 
The two men discuss basic methods of 
making tractors last longer and do better 
work at lower cost. 


Operating adjustments are simply ex-
plained and proper care of tractor com-
ponents such as tracks, seals, fuel sys-
tem anci filters, is shown. Also featured is 
the opportunity to economize by having 
a dealer rebuild worn parts. 


For your copy of the latest in this car-
toon series, circle No. 78. 


Light-Weight Jaw Crusher 
For High Tonnage Output 


A revolutionary light weight 10 by 16-
inch plain bearing jaw crusher is now 
available from Pioneer Engineering 
Works 


The new crusher features a single wall 
pressed steel base that • is strong and 
rigid, and yet lighter in weight. The pit-
man bearing is a full round bronze 
sleeve bearing. Side bearings are bronze 
on the bottom half and babbitt on the 
top half. Bearings are protected by felt 
oil seals in each end of each bearing. 
Reversible jaw plates are of manganese 
steel. Production capacity will range 
from 4 to 40 tons per hour, depending 
on stage of reduction required. The ap-
proximate weight of the new crusher is 
3,350 pounds. Circle No. 74 for your 
free copy of performance data for this 
new 1016 jaw crusher. 
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Lines last 6 times longer on this winze hoist in the Seeley Mudd Family's Coronado Copper & Zinc Mine, east of Tucson, since 
Supt. B. B. Gibbens made changes based on a Tiger Brand Specialist's wear study. Ropes now last 18 months instead of three. 


Coronado Mine makes big savings with Tiger Brand Rope! 


220 tons of ore daily are brought up "We've saved lots of money with the 
from the Coronado Mine's Moore Shaft help of ourTiger Brand Specialist's advice 
by these Tiger Brand wire ropes, yet they • on wire rope," says Mine Mgr. Fred E. 
show only slight wear after almost two Gray, above left, with Field Specialist J.J. 


cf Qf g rlu- 1 (1 Qt- 1r1 0	 QIi +h	 TJg,vryi ci yf- nf 'T'ii narn "1,,-- ''-	 -'-.-'---.	 -J	 -'-''5	 f,,.-4Jf/ __________ 
ropes have held up so well is that a Field the right rope for each job, Mr. Normart 
Specialist made sure in advance that they has helped us get longer, safer service 	 ' 
were right for the job they had to do. 	 from our Tiger Brand hoisting lines." 	 :	 *	 9 1	 * 


;' 
For any mining job you handle, rely on tough American Tiger Brand, 	 STA1t 
the wire rope that's rigidly controlled by United States • Steel from raw ore H 
to finished product. To get all the stamina engineered into it, you're welcome 
to the services of a Field Specialist. Contact your local distributor or write H 
Columbia-Geneva Steel Division, Room 1422, Russ Building, San-Francisco 6. 


----USS----TIGERBRAND Wire Rope - 
Columbia- Geneva Steel Division, United States Steel Company, San Francisco 
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IN WELDING 
SUPPLIES & 
EQUIPMENT


IN OXYGENW 
ACETYLEt''' 


NITROGEN AND 
HELIUM GASES


I. 
Entrenched Bureaucracy 


When the article entitled "Resources for Freedom" 
appeared in the August issue of Mining World, we read 
it with interest. A first thought was that an analysis of 
the article would be in order, but a second reading 
brought the decision that such a review was impossible 
within the limits of this column. There are, however, 
certain observations which we wish to make. 


The Materials Policy Commission is composed of five 
members. The chairman is a radio executive. The second 
member was graduated from a school of mines 30 years 
ago, but he reformed and went to another industry. The 
third member was a graduate in electrical engineering, 
but became a mining executive, with a strong interna-
tional flavor. The fourth member is an expert in public 
administration, and the fifth member is the editor of a 
high-class slick-paper magazine. They are all very busy 
men, and it is self-evident that they did not personally, 
write all of the 1,000,000 words in the five large volumes' 
of the Commission report. Like the members of all such 
government commissions, they become the captives of 
their staff. We intend to examine that report in detail. 


In forming the staffs for these commissions, as a re-
sult of insistence by the members, the secretary may be 
chosen from civilian life, but, more often, as a result of 
official hints, he is chosen from one of the departments. 
The secretarial staff wifi be supplied by the placement 
officer of Civil Service. They thus may all be members 
of the official oligarcy. 


In all the history of the world there never has been 
such a successful mineral development as this country 
has had under our prospector and location system of 
free enterprise. It is the envy of every other nation. 
Thus far it has met the test of every national emer-
gency. In spite of this success, the last few years have 
seen a regular plague of suggestions for changes in the 
mining code, mostly o'riginating in government bureaus. 
It, therefore, comes as a great surprise to find that this 
commission has not only listened complacently to these 
new suggestions, but that they are now recommending 
the adoption of every one of these mining innovations,' 
which the mining industry, both individual and corpo-
rate, has so bitterly fought during the last few years. 


If the commission's suggestions are adopted we can 
say "goodbye" to prospectors and their angel grub-
stakers. 


Why adopt a leasing system when it has proved such 
a dismal failure as applied to Indian lands? 


The system of apex and extralateral rights' was de-
veroped as a matter of necessity. Without them there 
could not have been the Cripple Creek and Leadville 
developments, and the population of Boot Hill would 
have been doubled. 


"That permanent legislation entirely independent of 
the Reciprocal Trade Agreements Act be enacted 
authorizing unilateral elimination of import duty an any 
industrial material . . ." By the paragraph beginning 
as quoted, the commission would bypass Congress', and 
leave departments free to act as they please in such 
matters. 


When did the departments resume the issuing of 
patents? 


Our readers can readily finish the catalogue for them-
selves. 
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COLUMBIAN 
BOLTED STEEL


MINING EQUIPMENT 


No costly delays. Your order is handled in record time by an 
expert staff of engineers and designers. Then it is fabricated in 
one of the best equipped manufacturing plants in the Mid West, 
with modern presses especially designed for the purpose. 
Lower your costs with Columbian Mining Equipment for pernia-
nent installation, yet portable if change in location is necessary. 
Standard construction for domestic use or for export by ocean 
freight. Special if for export via mule-back or airplane to final 
destination. Order from distributors listed below—or write direct 
for complete facts.	 P. 0. Box 4048-H 
COLUMBIAN STEEL TANK CO. • Kansas City, Mo. 


Distributors in the United States 
Denver Equipment Company


1400 Seventeenth Street, Denver, Colorado 
Eimco Corporation


34 South 4th West Street, Salt Lake City, Utah 
Distributors—Foreign 


Avenida Ejercito Nacional 458, D
Colonia Chapultepec Morales 


Mexico, D. F. 


INDAIR'S"SPARKY" SAYS: 
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ON THE 3100-FOOT LEVEL of the famous Sunshine sil-
ver mine, this drifter, lubricated with Calol Vistac 
Oil, was in steady service for more than two months 
before coming in for service. When disassembled by 
"Drill Doctor" Dave Farnsworth, the piston "miked" 


VALVE-CHEST ASSEMBLY, chuck and chuck jaw from the 
drifter. Notethe absence of lacquer or corrosion 
on air-valve parts. Because Calol Vistac Oil has 
held air-tool wear to the minimum and is approved 
by the miners, Sunshine Mining Co. has used it for 
more than 10 years.. 


REMARKS: Besides providing good air-tool lubrica-
tion without excessive .vapor or bad odor, Calol 
Vistac Oil is'excellent for heavy-duty plain bear-
ings, reduction gears, motor gear heads, etc. It 
comes in several grades and may be applied by wick-, 
ring-, and drip-feed oilers. 


FREE CATALOG: "1ow to 
Save Money on Equipment 
Operation," a new booklet 
full of valuable informa-
tion, is ready for you. 
Write or ask for your free 
copy today.	


CALOL REQ.


only 0. 001 inch wear despite the tough conditions in 
which the drill works. Working face is 400 feet below 
sea-level. Humidity is around 90 with atmosphere at 
a constant 75°F. After cleaning, the piston and 
other parts were put back in service. 


A. Atomizes quickly and completely—carries, 
evenly over all parts. Does not fog ex-
cessively and has no unpleasant odor.. 


B. Additives help form tenacious, oily, 
pressure-resistant film in wet or dry 
conditions—cuts wear and power loss. 
Small quantity lubricates efficiently. 


C. Resists high temperatures and oxidation. 
Stays fluid at low temperatures. 


STANDARD TECHNICAL SERVICE checked this product. 
performance. For expert help on lubrication or fuel 
problems, call your Standard Fuel and Lubricant 
Engineer or Representative; or write Standard Oil 
Company of. California, 225 Bush St., San Francisco. 
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ASARCO DIGS DEEP LEADVILLE SHAFT 
The American Smelting and Refining Company has started sinking its large new Irene shaft 
on the top of Johnny Hill in the Leadville district, Colorado. Pictured here is the collar of the 
three-compartment, 17 by 7-foot rock section shaft which will be sunk over 1,000 feet. The 
picture was taken looking northwest and plainly shows the lbex No. 2 shaft in the back-





ground. A Riddell mucker will be used for sinking the shaft. It will connect with the Irene 
winze, which the company sank several years ago from the Eclipse shaft workings to develop 
the down-faulted Leadville Blue Limestone. On completion of the shaft it will be possible to
mine the lead-zinc-silver-gold ore developed by the smelting company during the past several 
years. At present, development ore is hoisted from the Irene winze, trammed to the Eclipse 
shaft, and hoisted to the surface. J. Fred Johnson, western manager of mining operations 


for ASARCO, is supervising the Leadville operations. 


precipitates - ROCKY MOUNTAIN 


Resurrection Leases Famed 
Little Johnny Gold Mine 


The Ibex Mining Company has granted 
a lease and option on its mining claims 
in the Leadville district of Lake County, 
Colorado, to the Resurrection Mining 
Company. 


Included in the option was the famous 
Little Johnny mine, which is credited 
with a gold production valued at $60,000,-
000. The entire Ibex group developed 
through four deep vertical shafts has pro-
duced over $150,000,000 worth of ore, 
nearly all gold, but in recent years sub-
stantial tonnages of zinc-lead-silver-gold 
ore have been mined. 


Initial Resurrection operations con-
sisted of granting several leases on Ibex 
ground in areas accessible from the .Yak 
Tunnel. 


Resurrection is equally owned by the 
Newmont Mining Corporation, United 
States Smelting, Refining and Mining 
Company, and the Hecla Mining Com-
pany. Barney Greenlee of Leadville is 
Resurrection general superintendent. 


Develop Copper-Uranium 
Mines in White Canyon 


Cooper and Bronson's Happy Jack 
uranium-copper mine in White Canyon, 
San Juan County, Utah has developed 
a large tonnage of good-grade mill ore. 
Development is being continued under 
direction of the two partners. 


In the same area, the Vanadium Cor-
poration of America is continuing devel-
opment at its Uracop copper-uranium 
claims. D. W. Viles, vice president in 
charge of mining, directs the corporation's 
White Canyon mine and mill. 


A large number of prospectors and in-
dependent mining operators are doing 
development work on their claims with 
the intentions of shipping ore in the fu-
ture to the Vanadium Corporation of 
America's White Canyon plant. 


James P. Webb and Melvin Gaymon, 
operators of the Pittsburgh placer claim 
in Breckenridge, Colorado, have un-
covered a five-foot vein of lead and zinc 
ore while doing some surface work. 
Present plans call for further develop-
ment of the vein by stripping with a 
dragline, and, at the same time, sinking 
on the vein. The ore will be hand-sorted 
as it is stripped. The fines will be 
screened off and run through sluice boxes 
to recover the lead. Meanwhile, other 
veins in the area will be uncovered by 
bulldozer and stripped by dragline. 


Development work started last spring 
is continuing at the Bachelor and Syra-


cuse mines •north of Ouray, Colorado, 
according to manager J. R. Sonza. Mine 
crews are driving a raise from the 300-
foot level to prospect for mineralization 
found on the 200-foot level.. Meanwhile, 
shipments of lead-silver ore are being 
made regularly to the nearby American 
No. 1 custom mill of the American 
Zinc, Lead & Smelting Company. The 
mines are the property of the Bachelor 
Development Company. 


In the Leadville mining district of 
Colorado, the Newmont Exploration Com-
pany has five surface diamond drills and 
one underground diamond drill in opera-
tion. Three drills are being used in 
Iowa Gulch south of Leadville, and two 
are in use in Big Evans Gulch east of 
the city. According to reports, several 
holes have been drilled to a 1,000-foot 
depth. Newmont Exploration, also com-
pleted an extensive diamond drilling proj-
ect recently near the Vulcan mine, 
Gunnison, Colorado. 


A low-level adit begun in 1949 was 
recently completed at the Grizzly mine 
of the Lupton Mining Company, located 
near Silver Plume, Colorado. The new 
lower adit, partially financed by a $65,-
000 participating loan from the Defense 
Materials Administration, is designed to 
eliminate a water drainage and hoisting 
problem at the Grizzly and to open a


large body of lead and silver ore. Ac-
cording to Major Ellis P. Lupton, head 
of the company, by driving the adit and 
a 343-foot raise, several thousand tons 
of mill-grade ore have been blocked out 
on three sides. He also reports that his 
miners are driving a drift on the Grizzly 
vein and are in good ore. Output is proc-
essed at Lupton's Commonwealth iota-
tion mill at Georgetown, which is operat-
ing on a three-shift-per-day basis. 


f The Leadville Lead Corporation is start- \ 
c7 ing a diamond drill exploration program 


at' its Dauntless tunnel in Park County, 
Colorado. Eploration, aided by a De-
fense Minerals Exploration Administra-
tion loan, has been in porphyry to date. 
The tunnel was reopened in 1949 as 


\art of an overall expansion program. ' The Venture Lea.s'ing Company has 
begun operating its new 50-ton-per-day 
differential lead-zinc flotation mill at the 
Gold Prince mine in San Juan County, 
Colorado. The mill, located at the lower 
tunnel of the Gold Prince, was built 
with the aid of a $23,000 Reconstruction 
Finance Corporation loan. John Cook, 
Leslie Larson and William Gianetto are 
partners in the company which built the 
mill last summer. 


Earl Crowl, previously the largest 
stockholder in the San Juan Gold King 
Mines, Inc., has reportedly purchased the 
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entire property and plans to begin pre-
liminary improvements before winter. 
First work will be done on the American 
tunnel, where known veins will be de-
veloped by drifting and drilling. The 
famous gold-producing Colorado prop-
erty, which has been closed for 80 years, 
had a production record of over $8,250,-
000 during the years that it was operated. 


Ozark-Mahoning Company, an Okla-
homa firm, has to date invested approxi-
mately $1,000,000 in its fluorspar mining 
and milling operation in Colorado's North 
Park area. Newest development is the 
construction of a 250-ton-per-day flota-
tion mill about five miles north of Cow-
drey. Sixty-five men are employed at the 
mill, of which R. K. Wisco is general, 
superintendent and M. P. Cloonan is 
plant superintendent. 


U. S. Vanadium Company largest sin-
gle producer of uranium in Colorado, 
has doubled the capacity of its mill at 
Uravan, Montrose County, Colorado. U. 
S. Vanadium operates a second uranium-
vanadium mill at Rifle, Colorado, and 
recently completed a remodeling of its 
uranium-vanadium ore sampling plant at 
a cost of $48,000. 


Climax Molybdenum Company, Cli-
max, Colorado, recently acquired the 
world's largest primary gyratory crusher 
for use at the new Storke Level crushing 
plant. The 500-ton machine, built by 
the Nordberg Manufacturing Company, 
has a 60-inch feed opening and stands 
as high as a three-story building. 


Shipments of ore reportedly will be 
forthcoming soon from the Park V4ew 
uranium-vanadium mine in Mesa County,


Colorado. A new road has been com-
pleted to the property, recently pur-
chased by C. E. Wright of the D. & N. 
Lead Mining Company. 


Quantity production of cobalt should 
begin "in the relatively near future" at 
Howe Sound Company's chemical re-
finery near Garfield, Utah, according to 
H. H. Sharp Howe president. Chemical 
Construction Company, present operators 
of the plant, had expected an earlier 
opening, but at present repairs are being 
made on the stainless steel machinery 
and officials say they are still in the 
process of "tuning up." The plant has 
a capacity of more than 2,500,000 pounds 
of cobalt per year, and will make 90 
percent of all cobalt produced in the 
United States when it is in full opera-
tion. It will also be the largest producer 
of the vital defense material in the 
Western hemisphere. Chemico and Howe 
Sound are collaborating on the first com-
mercial application of a new reduction 
process, and will convert concentrates 
from Howe Sound's Idaho cobalt mine. 


The shaft being. sunk at the Yellow 
Canaries uranium claims of the Howell 
Mining Company is now down 250 feet. 
Located in the Marysvale district of 
Utah, its bottom is believed to be about


100 feet lower than any other working. 
in the area. Some uranium ores were 
found' during the process of sinking, but 
not in large enough amounts to be com-
mercially feasible. The shaft sinking was 
started in September 1951, and three 
men have been working on it contin-
uously since then.


UflAkO1h 


Uranium work has progressed im-
pressively in the Craven and Cole Can-
yon areas of South Dakota's Black Hills, 
according to Senator Karl Mundt. A new 
ore loading dock is nearing completion 
at Edgemont on a spur track of the 
Burlington Railroad, and the U. S. Atomic 
Energy Commission has asked for bids 
on core and non-core drilling. Prospect-
ing chances are enhanced even further 
by the discovery of uranium in the 
Lakota sandstone. 


Production increased during the sec-
ond quarter of 1952 at the Homestake 
Mine, property of the nation's largest 
gold producer, the Homestake Mining 
Company. A state tax report showed 
that the mine produced 303,789 tons of 
ore and that the gold extracted was val-
ued at $4,130,557.82. Silver in the ore 
was valued at $20,688.08. Production dur-
ing the first quarter of 1952 was 244,536 
tons, with a value of $3,559,401.51. 


__ 


_	 "1 


t,15 
-	 1rL - 


___	


-C'	


• 


Before and After Applying N. M. MAN GATONE and RESISTO-LOY 
This rebuilding job on. Gyratory Liners, was accomplished economically despite the fact that well over an inch of deposited metal 


was required all around the bottom third. Note the very badly worn areas in the "before" picture. Then note the perfectly done, 
finished job. 


This rebuilding was done by the plant maintenance welder, using our N.M. Mangatone to rebuild the liner and making the last 


pass over the lower 15 inches with Resisto-Loy. This final coating pays a fine dividend in additional wear resistance. 


Why not put in a call for our field man. He can show you many ways to save materials and money. 


RESISTO-LOY COMPANY - Grand Rapids 7, Michigan 
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Precipitates — NORTHWEST 


Northwest Convention Set 
or December Meeting 


/
The 58th annual convention of the 


Northwest Mining Association which will 
/ be held in Spokane, Washington, on De-


cember 5 and 6, will feature a technical 
session on mechanized mining in Wash-
ington's Metalline Falls district. This 
session will be held in the afternoon under 
the chairmanship of Dale I. Hayes, west-
ern manager of American Zinc, Lead and 
Smelting Company. 


The 9peningsession 
manhip of A. E. Weissenborn, Spokane 
geologist for the United States Geologi-
cal' Survey and the Defense Minerali 
Exploration Administration,. .wilI high-
light mining developents1n Washing-
ton, Idaho, andMOiitana. 


Thetechnical session on Saturday, the 
6th, will be jointly sponsored by the 
Columbia section of the AIME with J. C. 
Kieffer, assistant manager American 
Smelting and Refining Company's Coeur 
d'Alene district, as program chairman. 


Chester H. Steele, general manager of 
western mining operations of the Ana-
conda Copper Mining Company, Butte, 
Montana, will be the featured speaker at 
the Saturday noon luncheon. 


Robert J . Towne, manager of Towne 
Equipment Company and Northwest As-
sociation trustee, is general chairman of 
the convention and has arranged a din-
ner dance for Friday night, the fradi-
tional sourdough breakfast for Saturday 
morniu, and the annual banquet and 
dance for that evening. 


Sullivan Building Idaho 
Sulphuric Acid Plant 


A certificate of necessity has been 
granted the Sullivan Mining Company by 
the Defense Production Administration 
to construct a $5,352 370 sulphuric acid 
plant near Kellogg, Idaho. The company 
will be allowed to write off 70 percent of 
the cost over a five-year period. 


Construction is now under way, and 
the plant is scheduled for completion by 
the end of 1953 or early in 1954. It will 
produce 250 to 300 tons of sulphuric acid 
daily. The acid will be obtained from 
gases given off in the zinc concentrate 
roasting process at the nearby electrolytic 
zinc plant. Engineering for the plant is by 
Singmaster and Breyer, New York, New 
York metallurgical and chemical engineer-
ing consultants. The Leonard Construc-
tion Company of Chicago designed the 
plant, and it is being built by Steams-
Rogers Construction Company of Denver. 


Production at the electrolytic zinc plant 
has been curtailed 20 percent because of 
the recent power shortage in the Pacific 
Northwest. Interruptible power supply by 
the Washington Water Power Company 
was cut off when the Bonneville Power 
Dam Administration decided to drop such 
power until rains increased the water 
supply. This meant a loss of about 1,000 
tons of high-grade zinc monthly, reports 
Superintendent Wallace G. Woolf. How-
ever, sufficient stocks of slab zinc are 
maintained by the company to offset this 
lower production for about three months.


Sullivan Mining Company is owned 
jointly by Hecla Mining Company and 
Bunker Hill & Sullivan Mining and Con-
centrating Company. The Bunker Hill 
smelter was not affected because the 
smelter's power supply is on a firm basis. 


Mullin Mines CoQnpany, headed by 
James Collard of Golden, Idaho, has 
undertaken a $12,400 DMEA tungsten 
exploration project at the Tungstar group 
in the. Ten Mile district of Idaho County. 
The government will put up $9,300 of 
the cost of surface trenching and bull-
dozing, and installation of slusher and 
washing plant equipment. 


Lucky Friday Silver-Lead Mines has 
started westerly exploration of its vein 
system in the Hunter district of the 
Coeur d'Alenes, Shoshone County, Idaho, 
following leasing of 99 acres of adjoining 
Gold Hunter ground from Day Mines, 
Inc. The lease calls for a royalty of 14 
percent of net smelter returns. Between 
400 and 600 feet will be driven on the


2,000-foot level in Lucky Friday ground 
before reaching the Gold Hunter prop-
erty. Drifting is underway on the sanie 
vein in which the Lucky Friday has 
opened up, on the east drift, a shoot of 
continuous ore over 700 feet in length. 


Mascot Mines, Inc., has started devel-
opment of a new No. 10 level at the 
Little Pittsburg mine in the Pine Creek 
district of the Coeur d'Alenes, Idaho. 
The No. 9 level, now being brought into 
production, is yielding miliheads running 
between 7.5 and 9.0 percent lead-zinc, 
according to Claude E. Nugent, secretary-
treasurer. 


Lucky Six Mining Company of Julia-
etta, Idaho has been incorporated by 
Donald Cantril, John Longeteigs and 
Alex McIntosh of Southwick, H. C. Free-
man and Harold V. Freeman of Julia-
etta, and Frank Cantril of Kendrick. 


Silver Star-Queen Mines, Inc., has 
built a new compressor houe, installed 
a 515-cubic-foot compressor, completed 
a new sawmill, and purchased a six-
room house on adjacent ground to 
alleviate a housing shortage. Sixteen cars 
of ore have been shipped since produc-
tion was started at the Blame County, 
Idaho property last June. Nat T. Davis 
is president. 


Polaris Mining Company of Wallace, 
Idaho which recently took over Silver 
Summit Mining Company in a merger, 
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Pacific Aerial Surveys, Inc. 


ALCOA'S NEW $45,000,000 SMELTER 
The Aluminum Company of America's new $45,000,000 smelter has been officially opened 
at Wenatchee, Washington. Although not completely finished, pouring of aluminum began
late in June. Two of the four potlines have now been finished, and complete operation of the 
plant is expected early in 1953. Annual output will then be 1 70,000,000 pounds. The power 
needed to produce this amount of aluminum—i 70,000 kw—will be supplied by the Bonne-





ville Power Administration and the Chelan PUD's new Rock Island Dam facility. When in full 
production, the plant will require 1 3 railroad cars of supplies daily, and will ship out 35 car-





loads of aluminum pig and ingot each week. W. N. Farquhar is works manager, and G. T. 
Holmes is aluminum plant superintendent. 
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WRITE FOR FREE DEMONSTRATION 
AT YOUR PROPERTY 
(Presently demonstrations ore 
limited to the western states)


YOU MUST. SEE IT TO BELIEVE IT 
lFh'é ©i? o ix mllu ©pe©i1?ors by C©LCO


- ©ck thrllllui7rrüg e ipuve wherrii they s	 i 
doed. 
When one man can outdrill two, it's no wonder so many 
operators are changing over. Every western mining town 
is buzzing with talk about this new Swedish rock drill} 
method. 


The *CPCO COMBINATION is light n weight, but it's rug-
ged and powerful. One miner can set up and drill out 
easier and faster than two men can use conventional 
equipment. 


*COPCO ROCK DRILLING EQUIPMENT 
Atlas Rock Drill - Light, tough, and hard hitting, it 
scts up quickly and simply on the Atlas pusher leg. 


Sandvik Coromant Steel - Swedish alloy steel rod 
with an integral tungsten carbide bit, it cuts 50 to 200 
feet of hard rock before resharpening. 


has started exploring the main Silver 
Summit vein at the 3,000-foot level. This 
structure is about 950 feet south of the 
productive No. 3 vein. It will be followed 
westerly for 2,000 feet, company officials 
have announced. 


Golconda Lead Mines, another Sho-
shone County, Idaho producer, has un-
watered old shaft workings to below the 
1,600-foot level. It is retimbering the 
station at that horizon preparatory- to 
unwatering the bottom 1,800 level and 
carrying out extensive development work 
there. Some of the recent production has 
been from adjoining Square Deal ground. 


Nabob Silver-Lead Company's concen-
trator- in the Pine Creek district of Idaho 
now is treating ore from the recently 
opened Mascot vein- in the Nabob mine. 
Several stopes have been Started. Mill 
feed also has been coming from lessee 
operations in old upper workings on the 
Denver vein. Additional exploration of 
the Nabob vein is getting underway. 


Gibbonsville Mining and Exploration 
Company expects to put its new 400-ton 
zinc-lead-silver flotation plant into opera-
tion about November 1, according to 
Earnest E. Eddy, manager. The mill was 
built with the aid of a $62,000 RFC 
production loan to treat an estimated 
140,000 tons of mill tailings These. tail-
iñgs were washed down the south fork 
of the Coeur d'Alene River years ago 
from the Wallace-Burke area and col-
lected two miles west of Kellogg. The 
tailings are said to contain 2.27 percent 
zinr, 2.71 percent lead, and 2,07 ounces 
of silver to the ton. Waiter C. Clark of 
Seattle was reelected president recently. 


Kootenai Dike Mines, Inc., is plan-
ning to unwater and deepen a 100-foot - 
shaft at its Idamont property near Leonia, 
Boundary County, Idaho, according to 
Dr. Ray E. Currie of Oakland, California, 
who is president. Ben Chamberlain of 
Moscow and Orofino, Idaho, has been 
named manager of mine operations. 


Western Consolidated Mines, Inc. has 
made substantial progress in its rehabili-
tation and development of the Ophi-r 
mine in south central Idaho. The firm 
started development work in June 1950. 
Since then many of the old workings 
have been reopened and new exposures 
made on the vein body by tunnel and 
trenching. Ore sarriples reportedly carry 
gold and silver values. The original 285-
foot, two-compartment vertical shaft has 
been reopened to the - 205-foot level; a 
complete mine camp has been built; and 
a 100-ton flotation mill has been in-
stalled. The mine was closed down in 
1890. 


The Polaris Mining Company vein 
system, productive in upper levels but 
virtually barren in intermediate levels, 
is yielding rich silver ore at deep levels 
opened from - the adjoining -Sunshine 
Mining Company workings, officials have 
announced. Development work from 
Sunshion's 3,400-foot level disclosed a 
200-foot oreshoot averaging 4.4 feet- in 
width and 93.33 ounces of silver per 
ton. Additional length of mineralization 
has been opened on the same level, and 
on the 3,700 Ieyel (1,000 feet below sea 
level and a mile below the outcrop) the 
same vein is yielding "excellent" ore 
with indications that the shoots will ex-
tend a considerable distance below the 
level. The Polaris veins now are provid-
ing an important part of production 
shared equally by Polaris and Sunshine. 
In recent years, Polaris income has been 
largely from its share of the Omega and 
Rotbart areas of the Chester vein sys-
tem, north of the Polaris system. 
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Sr., Grant F. Lampert, Richard D. Shay, 
and Oscar B. Burnside, each having one-
sixth interest. 


Chrome concentrates assaying nearly 
48 percent Cr203 have been shipped to 
tile government purchasing depot at 
Grants Pass, Oregon by Bert Hayes of 
John Day, Oregon. He is mining chrome 
ore from the Dry Camp mine. 


A SO-ton-per-day chrome concentrator 
is being built by Paul Littell and J. S.


McKee in Grants Pass, Oregon. it' will 
treat ore from the Black Bird mine near 
the mouth of Swede Creek, leased from 
Pete Neubert of Grants Pass. Littell and 
McKee, along with the idaho Canadian 
Dredging Company, have built' a mill 
on the Eagle property north of Bandon 
in Coos County to process black sand. 
The mill has 14 tables; magnetic separa-
tor will be added. Recoveries are expect-
ed in gold, platinum, chromite, .mag-
netite, ilmenite, garnet, zircon, and mona-
zite. George Murphy is in charge. 


Ashland Mining Company is mining 
chromite by open-pit methods at the 
Shady Cove prospect near Galice in 
Josephine County, Oregon. Ore is trucked 
to the firm's mill near Ashland. The 
company also is stock-piling tungsten 
ore mined from the Mattern deposit near 
Ashland. 


Boyles Bros., leaders in Ihe field of Diamond Drill-
ing for over 50 years, are equipped to give you 
complete service in Exploratory and Blast Hole 
Drilling or Tunneling operations. 


Mining men and contractors will find no job too 
big or too small for Boyles Bros., leading Diamond 
Drilling experts. 


Full information on request. 


1321 SOUTH MAIN STREET • DIAL 84-4401 • SALT LAKE CITY
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/ Amador Mining Company has given 
up an exploration project at the old 
Arnador mine on Cedar Creek, south of 
Superior, Montana. Company officials 
said that extensive work carried on this 
year included unwatering of the shaft 
to tile 700-foot level and clearing 7,000 
;feet of tunnel. The vein which had been 
worked by earlier operators was found 
to be still in place on the 700-foot level 
but was too low in grade to be mined at 
a profit, running from 0.07 percent to 


)3.41 percent copper. The recommenda-' 
tion to cease any further expenditures 
on the property was made by Irving G. 
Irving, representing the Caligher Com-j 
pany of Salt Lake City. The work was 
being done under a $72,190 DMA pro-, 
ject. 


United States Steel Company has taken 
an assignment of a 99-year lease held 
by S. A. Cummings, et al, on a fluorspar 
property southeast of Darby, Montana, 
and has started shipments of fluorspar 
to its Geneva Works in Utah. Owners 
of the 11-claim property are R. D. 
Flightner, Lester Thompson, and A. 0. 
Cumley, all of Darby. They will receive 
royalties depending on fluorspar grading. 


A good grade of lead ore has been 
found by diamond drilling beneath the 
present lowest level at the Superior, 
Montana, property of Nancy Lee Mines, 
Inc., according to Robert H. Svendsen, 
company geologist and niining engineer. 
Deeper drilling is planned. 


Caledonia Silver-Lead Mining Com-
pany of Kellogg, Idaho, has announced 
that it has optioned six gold mines in 
Montana's North Moccasin mining dis-
trict, and plans to start immediate pros-
pecting of the 1,000 acres involved. The 
mines, all early-day producers, are the 
Kendall, Barnes-King, Santiago, North 
Moccasin, Mule Shoe and Horse Shoe. 


Lexington Silver-Lead Mines, Inc., has 
shipped a carload of concentrate from 
its mill at Niehart, Montana. The mill 
is treating dump ore taken from upper 
levels more than 50 years ago and dis-
carded because it was not of direct ship-
ping grade. The mine is being readied to 
resume production. J. A. Allen of Spokane 
is president. 


A certificate of location for a placer 
mining claim on 120 acres in the Yellow-
stone County mining district of Montana 
has been filed with the county clerk at 
Billings. The claim is for the mining of 
bentonite and other minerals, and cov-
ers lot 10 and SW SE ii, Section 
30 T. 1 S., R. 26 E. and NW 3 NE 3, 
Section 31 T. 1 S., R. 26 E. A shaft five 
by 10 feet, and three feet deep, has 
been sunk in the center of Lot 10 Sec-
tion 30, according to the location certifi-
cate. Signers include Lloyd Hatch, Clar-
ence W. Avery, Fred W. Henderson, 
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• Fred Gardner of Harbor, Oregon, has 
discovered chromite in the Vulcan Peak 
district of Curry County. The deposit 
consists of stringers up to four feet in 
width in sheared and serpentinize/ 
saxonite and dunite. A small tonnage 
has been mined. 


Pacific Carbide & Alloys Company is 
producing agricultural limestone at its 
Portland, Oregon plant from limestone 
quarried near Enterprise, Wallowa Coui-
ty, Oregon.


cNGTO 


Mines Management, Inc., of Spokane, 
/ Washington recently made initial ship-


// ments of concentrates from its 50-ton 


1/ Advance mill near Northport in Stevens 
j7 County, according to W. R. Green, presi-
/ dent. A car of zinc concentrate went to 
/7 the Sullivan Mining Company's elec-


trolytic zinc plant near. Kellogg, Idaho, 
and a car, of lead concentrate to Corn-
inco's smelter at Trail, British Columbia. 
Most of the ore milled was from develop-
ment work in the firm's Advance mine 
six miles south of Northport. At the 
company's Iroquois mine, three miles 
northeast of Leadpoint, drifting is under-
way to check on a diamond drill core 
which showed a better than average 
grade of ore.


Mount . Rainier Mining Company , of\ 
Seattle, Washington, has obtained DMEA 
approval of a $3,000 copper-molybdenum 
exploration project in Glacier Basin in 
Mount Rainier National Park. The com-
pany, owning three patented lode claims, 
proposes to reopen two old tunnels on 
the S nowflake claim for examination and' 
sampling. 


Grandview Mines of Spokane, Wash-
ington is exploring five prospects in 
Stevens and Pend Oreille counties. Sur-
face stripping has uncovered promising 
zinc showings one mile west of the 
Anderson open-pit 'zinc mine and dia-
mond drilling is planned. On ground 
northeast of the' Anderson, diamond 
drilling is being carried on following 
churn drilling through overburden. Sur-
face. bulldozing and diamond , drilling 
also are underway at the Plug prospect, 
near the Farmer mine, and on Currant 
Creek. In Pend Oreille County, bulldoz-
ing has disclosed fair zinc mineralization 
at the firm's Jim Creek holdings south-
west of the Metaline Falls district, home 
of the Grandview lead-zinc mine. 


Dominion Lead Mining Company of 
Colville, Washington has mailed share-
holders liquidation checks totaling $29,-
067 or 63i cents a share after selling its 
Old Dominion silver mine to Earl B. 
Gibbs of Colville, and Ira B. Hunley of 
Spokane, for $35,000. Lee S. Wood is 
secretary-treasurer. The new owners have 
reopened old workings and are probing 
for new ore bodies. 


Diamond drilling at the Admiral mine, 
near Leadpoint, Washington, has dis-


closed ore under the present lowest op-
erating level, according to W. C. Hawes, 
secretary-treasurer. New ore also was 
found in a horizontal drill hole and an 
old crosscut will be extended to it. 
Milling of zinc-lead ore from old stopes 
has been resumed following mill improve-
ments. 


Northwest Magnerite Coin pany has 
put into use a new steel tram discharge 
terminal at its Stevens County opera-
tions, in Washington, reports Howard R. 
Ziebell, general manager. The terminal 
is at the main Chewelah reduction plant 
at the end of a series of tramways which 
carry ore 13 miles from the Red Marble 
quarry. It was fabricated by Riblet 
Tramway Company of Spokane to re-
place an old wooden terminal. 


The Washington state Division of 
Mines and Geology is making an eco-
nomic study of mines in the' Colville 
area of Stevens County. C. Phillips 
Purdy, Jr. division geologist, is in charge. 
Findings will be published along with a 
geologic map of the area next spring, 
according to Sheldon L. Clover, division 
supervisor. 


Penci Oreille Mines and Metals Com-
pany is adding four duplex units to the 
50 prefabricated houses it set up near 
Metaline Falls, Washington, last year for 
its workers. 


Spokane and Kittitas, Washington men, 
headed by Ralph R. Weeks, Spokane at-
torney, have formed a partnership to mine 
a large oil shale deposit 10 miles east of 
Ellensberg. The Washington state highway 
department formerly took the material for 
road ballast and surfacing purposes. 


An Unfailing Market for: 


GOLD • SILVER . COPPER 
LEAD • ZINC 


Concentrates 
Bullion Precipitates 


Furnace Products 
mer/crn J1?dti 


405 Montgomery Street
	 700 Pacific Nat'l. I 


San Francisco 4, Calif. 	 Salt Lake City, 


Tacoma 'I, Wash.	 607 First National'Bank Bldg. , 810 Valley Bank	 Building	 East Helena, Montana 
Denver 2, Colorado	 Tucson, Arizona 


FOR SCHEDULES, FREIGHT RATES, ETC. WRITE TO YOUR NEAREST OFFICE 
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precipitates—CENTRAL and EASTERN 


I e me W h't P . 	 C	 r Pro'ect oppe, 	 i recoverable	 quantities	 of	 germanium. exceeded consumption for the first time • 
Making Rapid Strides The mineral ranks with titanium and since the third quarter of 1949. 


.	 C The White PineCoPper	 py, a
uranium as a rare but highly essential	 ,	 The	 Defense	 Materials	 Exploration mineral. It is now in particular demand / Administration has approved a $4,100 


subsidiary	 R because of its use in electronics. Much 1/ 
work has been done in England on the((


loan for Yancey Mica Mines, Inc. to 
received itsrst disbirsernent 


0	 Un er	 e 861,105,	 d	 th	 $57,185,000 • recovery of germanium from coal and 
flue dust. It


explore	 for	 mica	 in	 Yancey	 County, 
North Carolina. The government's share 


loan	 authorizea	 y	 tne neconstruction is reported that the program\ 'ill be $3 690 
Finance Corporation to develop the new 
copper mine at the White Pine property


.	 .	 .	 . • to oe uiiuertaen is in cooperition wit 
e ragw Picrier	 ompany, a iarge pro- Titanium and titanium alloys are be-


in Ontonagan County 	 Michigan. When uucer Oi germanium. ing produced by Republic Steel Cor50-
ration at its steel plants in Canton and in full production by the end of 1954, The New York Central Railroad has Massillon,	 Ohio.	 Production	 is	 limited 36,000 tons of copper is to be produced 


.	 .
opened its new $1,500,000 railroad yards and	 is	 under	 strict	 allocation	 by	 the annually. at Watertown, New York, to serve the government. With some 800 construction workers St. Lawrence, Adirondack, and Ottawa 


swarming over the area, work on the division which is the key point in the 
project is proceeding rapidly. Headway 
is being made at the mine site, the town


shipment of iron ore from adirondack 
mining areas to the steel mills of Penn-


site	 and in the residential section. Most sylvania.	 This	 represents	 the	 largest 
of the	 100 acres	 needed	 have been single	 modernization	 program	 ever NTRHL 
cleared and leveled. A good start has undertaken by the St. Lawrence division. 
been made on the 14-mile railroad ex- Facilities are provided for Diesel engine 
tension	 from	 Bergland,	 and	 on	 three repair, and all steam locomotives have 
workers' dormitories, a staff dormitory, been replaced with Diesel. 
service	 building,	 boiler	 house,	 water The expansion goal for tungsten ores treatment	 plant,	 power	 station,	 mine 
buildings, and hospital. has been amended. The revised goal, con-	 • Operations have started at the first 


The Upper Peninsula Power Company sisting of domestic production plus im- 
ports has been set at 40,000 000 pounds


commercial unit in the United States 
for the recovery of uranium as	 by-i	 building a 20-mile, 69,000-volt power 


line from its Victoria hydroelectric plant of contained tungsten per year in 1954. a 
product of phosphate rock. The unit is a 


near Rockland to the mine. The line will The goal does not apply beyond 1955; 
this will be determined when the re-


part of the plant of the Blockson Chemi-
cal Company near Joliet, Illinois. Three during supply power	 the present con- 


struction	 and	 later	 will	 serve • perma- 
for


quirements-supply situation is reviewed 
at a later date.) The present revision pro-


other full-scale recovery units are already 
under construction. International Miner-nentiv	 the White Pine townsite. The 


mine	 will	 eventually	 have	 its	 own vides for an increase of 6,000,000 pounds als & Chemical Corporation and Virginia-
$15,000,000	 power	 plant	 for	 mining, in the annual rate previously established Carolina Chemical Corporation are build-
milling, and smelting operations. earlier	 this	 year,	 or	 an	 increase	 of 


31,000,000 pounds over the 1950 rate
ing near Mulberry, Florida, and Texas 
City Chemicals, Inc. is building a recov-of	 new	 supply	 of	 9,000,000	 pounds. ery unit at Texas City, Texas. All have 


Domestic production	 of tungsten con- 
centrates in May and June of this year


contracts with the U.S. Atomic Energy 
Commission. 


Callahan Zinc-Lead Company, 	 Inc., 
/ operator of lead-zinc mines	 and mills 
7 in	 Colorado	 and	 Nevada,	 and	 gold 


placers in Alaska, is diversifying its op-
erations.	 It	 will	 explore for	 monazite- 
columbite and rutile in Aiken County,


-' 


South	 Carolina.	 The	 government	 has 
awarded a DMEA $37,960 contract to 
them,	 the government's	 share	 being 
$31,506.80.


- 
--	 - 


: 
veyor belt systems at its Lackawanna, ____________ 
New York steel plant. The belt is more ______ -	 . -	 _______ 
than	 long a mile	 and is capable of carry- *-	 . ing 6,000 tons of iron ore per hour. Being 
built at a cost of $5,000,000, the system 
is expected to be completed by next sum- -- -. -


transported from the unloading docks to EAGLE PICKER ADDS TO GALENA SMELTER storage yards. The belt is also reversible 
so that iron ore from the new storage yard 
can be brought to the furnaces when The Eagle Picher Company will shortly start construction of a $4,000,000 zinc roasting and 
needed. sulfuric acid	 plant at its lead smelter near Galena, Kansas (shown above). Completion is 


An exhaustive study of all coal seams
expected during the early part of 1954. Proposed output will be about 240 tons a day of 
sulfuric acid, the major portion of which is already under contract to the Missouri Farmers in	 the	 Appalachian	 Mountain	 region 


around Fairmont, West Virginia, will be
Association which plans to construct a phosphoric acid and fertilizer plant nearby. A certiflate 
of necessity has been granted by the Defense Production Administration approving accelerated undertaken by the Pennsylvania Coal & 


Coke Company in the hope of finding
depreciation of the plant for income tax purposes. The DPA has authorized the company to 


write off 70 percent of the total cost. 
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Two new open-pit producers on the 
Cuyuna Range will contribute to 1952 
shipments. The Rabbit Lake mine at 
Cuyuna, Minnesota, operated by Pick-
ands, Mather & Company, is in the east 
part of what was once Rabbit Lake be-
fore it was pumped out and dredged to 
make the ore body accessible. The Rab-
bit Lake deposit . contains a substantial 
tonnage of ore. It is a shovel-truck opera-
tion, the Manuel mine at Crosby, 
Minnesota, with an undetermined ton-
nage, is a Zontelli Brothers, Inc. proper-
ty. With the washing plant completed, 
the mine will enter the shipping list 
soon. Zontelli Brothers also operate the 
Virginia mine at Trommald, which was 
stripped by them in 1947,. and have 
leased the Gorinan pit at Randall, Min-
nesota, which the firm stripped under a 
contract for the Pacific Isle Mining Com-
pany. Pacific shipped 34,300 tons from 
the Gorman in 1951. 


M. A. Hannä Company mines on the 
Cuyuna Range in Minnesota are operat-
ing on a seven-days-per-week schedule. 
Stripping is being continued at the Mal-
len, a new mine, while the 7-W. drag-
line -is loading surface material onto the 
conveyor system at the South Alsteàd. 
An extension . is being built on the 
beneficiation laboratory at Hanna's Pat-
rick mine at Cooley. The finished build-


ing will be 30 by 45 feet. At the com-
pany's Buckeye mine, both stripping and 
ore washing are- being carried on 20 
shifts per week. The Morton dragline-
conveyor system is operating 21 shifts 
per week. Foundations have been laid 
at the Morton for the new inclined skip 
hoist. New equipment for the proposed 
ore handling system is arriving regularly. 


The Office of Price Stabilization granted 
a 75 cents per ton increase in the ceiling 
price of merchant ore in the Lake 
Superior district on September 12.. The 
new base ceilings apply- to ore delivered 
on and after July 26,' 1952. They are 
Mesabi Range non-bessemer, $9.05; 
I's'Iesabi Range bessemer, $9.20; old 
range non-bessemer, $9.30; old range 
bessemer, $9.45; high phosphorous, $9.05. 


The Foundation Company of New York 
has ledged the 15 by 21 foot Cannon 
mine shaft of the Hanna Coal- & Ore 
Company at 143 feet below the surface. 
The Foundation Company completed its 
work about October 1. The shaft was 
sunk under compressed air pressure with 
crews working in 45-minute relays. Shaft 
sinking began last winter. 


The Allis-Chalmers Manufacturing 
Company will build a giant crusher for 
the Reserve Mining Company's taconite 
plant near Beaver Bay, Minnesota. The 
crusher will be designed to handle 3,500 
tons of taconite per hour; will weigh 
about 550 tons; will have a 5-foot re-
ceiving opening; a 9-foot, 1-inch-maxi-
mum-diameter crushing cone, and a 27-
foot-long, 100-ton main shaft whose 
maximum diameter will be 43i feet. The 
crusher will be driven by two 500-hp. 
motors and will require more than two 
years to build.


The Isle Royal Copper Company, 
which began in 1852 and closed down 
after Word War II, is cleaning up the 
last scrap iron from its property near 
Houghton, Michigan, and is now liquidat-
ing the company. 


After having spent nine years dredging 
the tailings from No. 1 bank in Torch 
Lake, Michigan, the Quincy Mining 
Company will soon move the dredge to 
No. 2 bank, because the No. 1 bank is 
nearly exhausted. From the new loca-
tion, the tailings must be pumped about 
1.1 miles to the reclamation plant. The 
No. 2 - bank tailings were deposited in 
the lake from 1901 to 1920 and are 
expected to last about five years. 


The U.S Steel Company's Pittsburgh 
Steamship Division set an all-time record 
when its 64 vessels loaded a total of 
1,002,092 gross tons- of ore in a one-
week period, the first 1,000,000-ton 
week in the half century history of the 
Pittsburgh fleet. This was the last weekly 
period of the 1952 shipping season in 
which lake ships were permitted to load 
to maximum draft. The fleet recently 
set a new all-time record for a month's 
loading with a total of 3,974,477 gross 
tons during August. 


Work on Reserve Mining Company's 
Beaver Bay, Minnesota, taconite devel-
opment is progressing. The breakwater 
is rapidly taking shape, built with rock 
from the shoreline and a short truck 
haul. Offices and barracks to house con-
struction workers are being erected, as 
are buildings for the power plant, work-
shops, and warehouse. Fifty houses have 
been moved in from Crystal Bay and are 
being made ready for employee 
occupation.	 - 


DETACHABLE BITS
HOT MILLING 


• 'We will hot mill, re-temper and harden the 


popular types and sizes of rock bits. 


• We re-shank, re-thread, and re-condition any 


type, size, or length of Drill Steel. 


• We manufacture and maintain a complete 


stock of new drill rods, gads, chisels, spades, and 


all other tools used in Pneumatic Paving Breakers 


or Jack Hammers.


For Rent 
Large and small portable air compres-
sors, paving breakers, jack hammers, 
chipping hammers, pneumatic tools, 
and air hose. 


We secia1ize in concrete cutting and 
demolit:on work. 


EMSCO
AIR HOSE COUPLINGS 


Dependable, Prompt Servin! 


Phone or 'write


FOR PRICE SCHEDULES 


Emsco - Concrete . Fllttinq lompany 
- -: 2751 East- Eleventh Street	 . ,	 -	 -	 .	 Los Angeles 23. California 


--	 .	 , AN 3-415.1 
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The newly completed titanium research building of U.S. Bureau of Mines 


precipitates - SOUTHWEST 


TITANIUM RESEARCH PLANT SEEKS 
LOWER COST COMMERCIAL PROCESS 


A new development section of the 
titanium research program being under-
taken by the U. S. Bureau of Mines has 
started operations at Boulder City, Ne-
vada. The section. under the direction of 
M. (. Mastin, will operate a large-scale 
production and demonstration plant to 
supplement the laboratory and smaller-
scale work of the titanium research sec-
tion. The expanded scope of the work is 
in cooperation with the Armed Services. 


Equipment in the new plant includes 
storage and a purification plant for tita-
nium tetrachioride, a group of conven-
tional batch reactors with accessory 
equipment for producing, purifying, and 
handling crude titanium sponge metal, 
and space for a number of new reactors 
which are in the experimental develop-
ment stage. 


The Bureau first began laboratory cx-
periniental work on titanium at Tucson, 
Arizona, in 1938. All possible methods 
were evaluated and it was concluded 
that a process originally suggested by 
Wilhelm Kroll offered the best possibili-
ties for further development. The basis 
of the Kroll process is the reduction of 
titanium tetrachioride with magnesium 
in an inert atmosphere, usually helium. 


In 1942, the titanium project was 
moved to the Salt Lake City laboratories 
of the Bureau, and the technique of 
production was developed and improved 
by steps until, by 1944, batches of metal 
weighing 15 pounds could be produced. 


Tn 1944, the project was moved to 
Boulder City because this station was 
equipped for development work on a 
large scale. Here, major emphasis was 
placed On regular production of a ductile 
metal of uniform grade, principally for 
providing samples to enable industry, 
educational institutions, and research or-
ganizations to study the properties and 
probable usefulness of the metal. Soon 
the plant turned out 100-pound batches 
of metal and produced regularly 150 
pounds of processed metal weekly. By 
1947 the size of the reactor had been in 
creased to produce 200 pounds . of metal 
per week; by 1949, production in the 
plant had risen to 800 pounds per week. 


Late in 1950, the Bureau's pilot plant 
facilities were loaned to Titanium Metals 
Corporation to operate as a producing 
plant. This arrangement continued for 
over a year and resulted in the produc-
tion of over 100,000 pounds of metal 
badly needed for the defense program. 
Subsequently, Titanium Metals started 
production in its own plant at Henderson, 
Nevada. 


In spite of extensive research programs 
sponsored by private and government 
agencies over the past five years, the 
Kroll process is still the only commercial 
one for producing material that can be 
processed to massive, ductile metal. 
Sponge titanium metal is quoted at $5.00 
per pound, and fabricated materials, 
such as thin rolled .sheets, bring as 
much as $15.00 per pound. Efforts are


constantly being directed by the Bureau 
toward reducing the cost of producing 
and fabricating titanium. Experiments 
performed in the .research section that 
look promising or hopeful will be con-
tinued on a larger scale in the new de-
velopment section, where their potenti-
alities and processing cost can be ap-
praised on a scale of from 400 to 2,000 
pounds of metal per day. The metal pro-
duced in this plant will go elsewhere 
for further testing in its fabrication and 
application. 


Anaconda Makes Progress 
At Yerington Project 


The Anaconda Copper Mining Com-
pany is stripping 40,000 tons of over-
burden per day from its Yerington ore-
body, according to A. J. Could, plant 
superintendent. Three, 5-yard electric 
shovels and a fleet of 25-ton, Diesel-
powered trucks are used in the new pit. 
Mineralized, but below-ore-grade, over-
burden is being stockpiled separately for 
possible heap leaching at a future date. 
Waste from the pit area is trucked to 
the waste dump area adjacent to the pit. 


Pouring of concrete for the new crush-
ing and metallurgical plant started in 
July. Production of copper precipitate 
from the new project is scheduled for 
late in 1953, and will be at an annual 
rate of 60,000,000 pounds for the first 
two years of production and 66,000,000 
pounds annually thereafter. 


The Isbell Construction Company has 
been awarded the contract for the 12 
miles of access road to be built from 
U.S. Highway 395 to the Leviathan sul-
phur mine in Alpine County, California. 
The sulphur property is a distance of 
about 60 miles by road from Yerington.


Isbell has also been awarded the strip-
ping contract and has commenced strip-
ping of overburden from the sulphur de-
posit which will be mined by open-pit 
methods. The 30-percent sulphur ore 
will be trucked to Yerington and burned 
in fluosolid reactors to form SO2 gas used 
in a contact sulphuric acid plant. The 
acid will be used to leach the oxide cop-
per minerals in the ore. 


Wiechmann and Probasco, Inc. of 
Reno, have completed the 235 one-, 
two-, and three-bedroom houses that the 
company had built to rent mine workers 
in Nevada's newest community—Weed 
Heights. In addition, 16 dormitories and 
a mess hall have been finished to accom-
modate 100 single men at the project, 
and construction of recreation facilities is 
underway. More than half of the new 
homes are occupied. 


• The Reorganized Silver King Divide 
Mining Company is dewatering the 600-
foot, or bottom, level of its Mount Union 
mine, near Prescott, Arizona. In the past 
year and a half, the company has driven 
a J ,200-foot tunnel which cut the old 
shaft at the 515-foot level and permitted 
the draining of old workings. Two ore 
shoots, 80 to 100 feet in length and 2.0 
to 4.0 feet wide, have been opened on the 
400 and 500 levels. Plans are now being 
made for erection of a 50-ton mill for 
treatment of the lead-zinc-gold-silver ore. 
H. R. Bissell of Prescott, is manager of 
the company. At the annual meeting of 
soekholders in September, the name of 
the firm was changed to Mt. Union Mines 
Inc. 
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/ Exploration work at the Morning Star 
I/tungsten mine, in the Old Hat mining 


j district, near Oracle, Arizona, has been 
//' started by the Nikas Mining Company. 


// A crew of 10 men is already employed in 
:7 the preliminary work. According to John 


Gekàs, director of the company, the De-
fense Minerals ,Exploration Administration 
has granted the company a $60,000 ex-
ploration loan for the project. The Nikas 
group leased the Morning Star a year 
ago from Mrs. Elizabeth Woods. Some 
test mining was done and the ore hauled 
to the Goldfield mill near Apache Junc-
tion, the resulting concentrates being sold 
to U. S. Vanadium Company at Bishop, 
California. Mining was from tunnels and 
open cuts, and the ore vein was said to 
run from 5 to 18 feet in width. Harry E. 


\ Krumlauf of Tucson is consulting engineer. 
The Globe-Maimi Copper Zinc Corpo-


ration has purchased the assets of the 
Comstock Extension Mining Company, 
Inc. of Globe, Arizona. Comstock hold-
ings included the old Irene and Dough-
boy properties, both of which have been 
developed extensively during their 50-
year history. It is reported that under 
terms of the contract of sale more than 
$500,000 is to be made available for 
complete development of the property. 
Officers of purchasing company include 
James U. Fagan, president, Phoenix; and 
Russell A. Wright, secretary-treasurer, 
New York City. Tony Trojanovich, one 
of the former owners, will serve as mine 
manager. The sale was handled by the 
Bonded Realty Company of Phoenix, min-
ing brokers. 


The Dutch Flat group of mines near 
Yucca, Arizona have been purchased by 
Birt J. Jackson and Duean Vaal'duean of 
Yucca. They are now overhauling the


water system and building roads. Instal-
lation of a small Straub mill is planned 
for the future as a pilot mill. First work 
will be on the tungsten deposits. 


The Defense Materials Procurement 
Administration has opened a depot at 
Wenden, Arizona for the buying and 
stockpiling of manganese ore. A small 
sampling mill is part of the installation. 
Government specifications call for ore 
with a maximum copper-lead-zinc content 
of 1.0 percent, of which not more than 
0.25 may be copper. Ores with a higher 
lead and zinc content will be accepted 
if such ores can be nodulized and up-
graded to meet these specifications. Pro-
ducers have until August 31, 1953 to ap-
ply for permission to deliver ore to the 
depot. The program continues until June 
30, 1956, unless ore containing 6,000,000 
long-ton units of manganese is purchased. 
sooner. 


A new, four-year $4,000 scholarship 
has been established by Inspiration Con-
solidated Copper Company of Inspiration, 
Arizona. Eligibility for the scholarship is 
limited to graduates of Globe and Miami 
(Arizona) high schools, with preference 
given to äandidates who are sons or 
daughters of employes of Inspiration. Ac-
cording to P. D. I. Honeyman, vice-pres-
ident and general manager of Inspiration, 
the new scholarship will be an annual 
award. The $4,000 will be made avail-
able in annual stipends of $1,000 each, 
to an incoming freshman in the college 
of engineering or the college of mines, 
University of Arizona. The $1,000 stipend 
is renewable during each of the next 
three years of the student's academic ca-
reer, upon maintenance of a satisfactory 
scholastic standing. The initial award 
went to Edward W. Hinderberger, Jr.,


17, a graduate of the Globe high school 
and who entered the university this year 
as a freshman. 


About 1,000 feet of development work 
has been done during the past year at the 
Catoctin mine, 12 miles south of Prescott, 
Arizona, the work consisting of tunnel, 
crosscuts, and drifts. This work is to be 
continued in an effort to prove sufficient 
ore to justify mill construction. C. W. 
Gabrielson of Prescott, Arizona, is gen-
eral manager. 


The Holmeake—Mining Company of 
Winteihaven, California, is operating the 
Cargo Muchacho group of claims in Im-
perial County, California. Recent devel-
opments in the mine have indicated com-
mercial deposits of tungsten and the 
company is hoping to revamp its mill for 
treatment of tungsten ores. The Cargo 
Muchacho, originally operated as a gold 
producer, is equipped with a 100-ton 
cyanide mill. Kenneth Holmes is presi-
dent and manager of the company. 


A large strike of exfoliating vermiculite 
has been found near Jacumba, in San 
Diego County, California, by Kenneth J. 
Hines. A bulldozer is reported to have 
proven the deposit to be large. At the 
present time, trenching or crosscutting is 
taking place. So far as can be determined, 
the main deposit striking northwest and 


SAFETY. . . Support is furnished 
within a few inches of the face 
or heading . . . blasting has 
little or no effect on the bolts. 
Affords better support than tim-
bering. 


ECONOMY... Bolts store in 
less . space . . . handling and 
transportation costs are reduced.


Greater permanence - less re-
placement. 


BETTER HOUSEKEEPING... 
Rock bolts provide more clear-
ance overhead and on the sides. 
Ventilation is improved by the 
elimination of caps and posts. 
Investigate the use of CF&I 
Rock Bolts for your own min-
ing operation. 


CF&I Products for the Mining Industry
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Wickwire Rope • Grinding Balls • Grinding Rods 
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southeasterly is over 100 feet in width, 
with a paralleling deposit of unknown 
width. All road work has been completed 
and the mill is being refurbished. 


The E. J. Longyear Company is study-
ing the mineral deposits at the Bully Hill 
mine located on the Squaw Creek arm of 
Shasta Lake in northern California. The 
property which has been inactive for the 
last 25 years, is now owned by the Glid-
den Company. Diamond drilling started 
last December on a series of 1,000-foot 
holes. The crew is working on a 24-hour 
basis to drill 35 such holes on the proper-
ty. Only about five have been completed 
to date. The property is a former gold, 
copper, and zinc producer. 


The Alaska gold mine located in Sierra 
County, California, near Pike City, has 
closed down and equipment is now being 
dismantled. 


The Minona Mining Company is oper-
ating a dragline dredge on a 1,300 acre 
tract said to contain 1,600 feet of a gold-
bearing channel at the old Esperance 
mine near French Corral, California. The 
property is estimated to contain about 
20,000,000 cubic yards of gravel, free 
from lava overburden and surface mate-
rial which were removed years ago by 
hydraulic mining. 


The Hazel Creek Gold Mining Com-
pany is considering sinking a shaft and 
conducting extensive deep exploration 
and development work at its Hazel Creek 
mine in El Dorado County, California. 
Mining is presently conducted through a 
500-foot tunnel which has developed the 
ore body to a depth of about 250 feet. 
The mill has a 25-ton-per-day capacity, 
producing a lead-gold concentrate which 
is shipped to the American Smelting and


Refining Compa?ty's smelter at Selby, 
California. 


A ball mill has been added to the re-
duction plant of Santa Milling Company 
at its Santa gold mine in the Masonic 
district of Mono County, California. The 
company also operates the Chemung, the 
Pittsburgh-Liberty, and other gold prop-
erties in the county. The Santa is said to 
contain about 100,000 tons of ore, mined 
from an open pit. 


-0-
A commercial sulphur deposit reported-


ly has been discovered near Beowawe, 
Nevada. Oscar J. Streeter and Pete Peter-
son of Ellco are said to have uncovered 
about 400 tons of sulphur with indications 
that the deposit contains about 100,000 
tons. They also have moved power loaders 
and a bulldozer to the Summit View 
mine in Corral Canyon south of Harrison 
Pass. They expect to situp silver and 'lead 
from there soon. 


The Riley mine, closed since December 
1947, has been reopened and is producing 
tungsten again. U. S. Vanadium Company 
is owner of the property which is located 
in the Potosi district about 42 miles 
northeast of Winnemucca, Nevada. John 
Etchart has a contract with U. S. Vana-
dium to mine and haul the ore to the 
mill of Getchell Mine, Inc., where it will 
be custom-milled. The concentrate will


then be shipped to U. S. Vanadiums 
synthetic scheelite plant near Bishop, 
California for processing. 


Manganese, Inc.'s new 1,200-ton mill 
a the Three Kids mine near Henderson, 
Nevada, is now in production and is 
processing a 280,000-ton stockpile of 22 
percent man anese dioxide ore. The 
stockpile was built during World War II 
for the Metals Reserve Company. The 
manganese dioxide is crushed, concen-
trated by flotation, calcined in huge kilns, 
and nodulized to a mttallurical grade 
of 45 percent manganese or better. The 
product is shipped to various destinations 
as ordered by the General Serv!,.t Ad-
ministration. 


Kaiser Aluminum & Chemical Corpora-
tion's new fluorspar flotation mill has been 
completed near Fallon, Nevada. The mill 
will process about 100 tons of ore daily, 
from which about 30 to 50 tons of concen-
trates will be produced. The concentrates 
will be shipped by rail to Nichols, Cali-
fornia for further treatment. Fluorspar 
will come from the Baiter mine near 
Gabbs, which was purchased several 
months ago. Preparatory work has been 
going on in the mine and it is now ready 
for production. 


The Consolidated Eureka Mining Com-
pany operating at Eureka, Nevada is ex-
tending its Diamond tunnel 100 feet to 
the west to cut a station from which 
diamond drilling may be carried on. The 
property produced substantial lead-silver 
tonnages in earlier operations. 


Foley Brothers, Incorporated has re-
sumed normal sinking of the Deep Ruth 
Shaft at Kimberley, Nevada. sinking of 
the 1,600-foot-deep shaft has been slow 
and difficult due to the sudden and unex-
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NEW 
Spiral - Weld 
STEEL PIPE 


4" to 12" O.D.	 • 10, 12, 14 Gauge 
20' & 40' Lengths	 •	 Choice of ends 


Can be supplied up to 36" O.D. 


HIGH TEST LIGHT WEIGHT
ECONOMICAL LAID COST 


For Air, Gas, Oil, Steam, Water Lines. 


ISUPER-REC0NDIT10NED PIPE, 
• j VALVES AND FIlliNGS. 


../1tôO	 NEW ALUMINUM PIPE. 
j. Complete Fabricating Facilities. 


Send specifications for estimate 
or write for folder 


PACIFIC PIPE COMPANY 
403 FOLSOM STREET 	 SAN FRANCISCO 5 
If it can be made of pipe—We Can Make It 


NEVER SEND A BOY—





to do a man's job 


And never use a substitute fuse when there's one 
available for any specific blasting job. Consider 
Coast's: 
TRIPLE TAPE . . . always dependable in very wet 


work and rough handling. 
BEAR . . . pliable, general purpose for wet work 


with white countered finish. 
SEQUOIA BLACK . . . resistant to warm climates 


and heavy water pressure. 
SEQUOIA WHITE . . . very hot climates, inflam-


mable explosives, heavy water pressure.
DREADNAUGHT . . . moderately wet work, cool 


climates, black countered finish. 
BLUE LABEL . . . dry or damp agricultural and 


quarry work, black countered finish. 
No matter what the blasting job, there's a Coast
safety fuse thai witll do it better . . . at less cost.


Remember Coast's "Spiuercord" 
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MAGMA 


COPPER COMPANY 


Buyers of 


COPPER, GOLD


AND SILVER ORES 


MINES AND SMELTER AT


SUPERIOR, ARIZONA


International 
Smelting and Refining Co. 


ANAN DA 
front


Buyers of 


Copper, Silver & Gold 
Ores and Concentrates: 


Copper Smelter—Miami, Arizona 
Address: Ore Purchasing Department 


Interna jional 'Smelting and Refining Cc. 
P. 0. Box 1265 
Miami, Arizona 


Lead & Zinc Ores 
and Concentrates 


Lead and Lead-Zinc Smelter
Tooele, Utah 


Lead-Zinc Concentrator 


Address* Ore Purchasing Deportment 


International Smelting and Refining Co. 
818 Kearns Building 
Salt Lake City, Utah 


Please establish contact prior to shipment. 


BUNKER HILL & SULLIVAN 
MINING AND • CONCENTRATING CO. 


Mines and Smelter at Kellogg, Idaho 


Buyers of:	 - 


Lead ores and concentrates, zinc concen-
trates, silicious gold ores. 


Sellers of: 


"BUNKER HILL" brand of refined Pig Lead, 
Slab Zinc, Cadniium crude .Antimonial Lead 
and Leaded Zinc Oxide. 


We are proud of our "BUNKER HILL" trade 
mark. It represents the, highest quality of 
metals pióduced. We likewise strive to 
make "BUNKER HILL" known as a symbol 
of the highest quality in our relations with 
our employees, with our supplEars of ores 
and concentrates, with our stockholders and 
with the general public. 


For information regarding ore rates and shipments
Address: 


BUNKER HILL SMELTER
Box 29


Kellogg, Idaho


AMERICAN ZINC, LEAD 
AND 


SMELTING COMPANY 
Buyers of Zinc Concentrates 
Suitable for Smelting in Retort 
and Electrolytic Smelting 
Plants, also Buyers of High 
Grade Lead Concentrates. 


Address Communications to Ore Buying


Department 


Paul Brown Building	 423 Mills Bldg. 
ST. LOUIS, MISSOURI	 EL PASO, TEXAS 


927 Old National 
Bank Building	 P.O. BOX 577 
SPOKANE, WASHINGTON DUMAS, TEXAS 
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pected inflows of water. In one instance, 
15,000 gallons per minute flooded the 
shaft necessitating the placing of a con-
crete seal under 200 feet of water. Roy 
Hickman is job manager for Foley Broth-
ers who are sinking the shaft, drivin 
9,000 feet of main haulageway, an 
16,000 feet of ore transfer raises for the 
Nevada Mines Division of Kennecott Cop-
per Corporation. 


The Defense Materials Procurement 
Agency has authorized a field investiga-
tion of the tungsten potential in the Ely, 
Nevada region. The survey will be made 
by government geologists and mining en-
gineers. Some promising scheelite deposits 
have-been found in this area. 


A shaft being sunk by the Alpine Mm-
ing Company at its Noonday mine in 
Nevada is down 75 feet and nearing its 
initial objective. At the 100-foot point, 
it is planned to open stopes for mining 
of shipping-grade, lead-zinc-silver ore. 
Progress is slow because of the fractured 
rock formation. The two-compartment, 9 
by 6 foot shaft is being sunk at the rate 
of two feet a day. Construction of a flota 
tion plant is planned for the future. 


Development work reportedly is go-
ing ahead steadily at the Ward mine in 
White Pine County, Nevada. Located 
some 17 miles south of Ely, the property 
is being operated through a joint agree-
ment by Buffalo Consolidated Mining 
Company, Golden Centuries Industries, 
Inc., and the Walker Corporation. Work 
is in the Mountain Pride tunnel and the 
Lower Defiance tunnel, each driving to-
ward a different ore body. Two carloads 
of ore have been shipped with values in 
gold, silver, copper, and lead. The new 
operators have done much rehabilitation


work, including rOad building, cleaning 
out of old workings, and installation of 
new machinery. "Bud" Walker of Ely is 
in charge. 


The New World Exploration, Research 
and Development Corporation is nOw op-
erating the Alladin mine near Elko, 
Nevada, shipping about one carload a 
day of high-grade lead-silver-copper ore 
to the American Smelting and Refining 
Company's lead' smelter at Selby, Cali-
fornia. Diamond drilling is under way to 
block out additional tonnages for future 
shipment. The corporation is also en-
gaged in exploration of a tungsten de-
posit at Bullion, Nevada, in Elko County. 
They are presently driving an exploration 
raise to determine the extent of a me-
dium-grade ore body. Negotiations have 
just been completed by the corporation 
for a lease on the Ruby Valley barite 
deposit of Moore and Griffith. A geologi-
cal examination has been completed and 
a diamond drilling crew is now drilling 
the area to determine grade and tonnage. 


The Fowler Mining Company has been 
organized and incorporated in Carson 
City, Nevada, with a capitalization of 
$100,000. Earl S. Fowler is president; 
Howard Molini, vice president; Alice M. 
Fowler, secretary; John Molini, treasurer; 
Arlie Roy Eubanks, second vice presi-
dent; and Earl Lee Eubanks, director. 
The firm is working a property located 
near the Esmeralda County-California 
line. Showings are in lead and silver ore. 


The most powerful copper mine hoist 
in the United States is being built by the 
General Electric Company at Schenec-
tady, New York for a block-caving mine 
operation at Kennecott Copper Company's 
Deep Ruth mine in Nevada. Two 660-


volt d-c motors, with a combined rating 
of 3,300 hp. at 500 rpm, comprise the 
drive which will power the hoist. The 
hoist itself, being built by the Nordberg 


(Continued on page 100) 


Statement of Ownership 
Statement of the ownership, management, and 


circulation required by the Act of Congress of 
August 24, 1912, as amended by the Acts of 
March 3, 1933, and July 2, 1946 (Title 39, United 
States Code, Section 233), of Mining World, pub-
lished monthly; semi-monthly in April, at Bristol, 
Connecticut, for October 1, 1952. 


1. The names and addresses of the publisher, 
editor, managing editor, and business managers are: 
Publisher, American Trade Journals, Inc., 121 Sec-
ond St., San Francisco 5, Calif. Editor, George 
0. Argall, Jr., 121 Second St., an Francisco 5, 
Calif.; Managing Editor, None; General Manager, 
Wm. B. Freeman, 121 Second St., San Francisco 5, 
Calif., Business Manager, Max F. Holsinger, 121 
Second St., San Francisco 5, Calif. 


2. The owners are: American Trade Journals, Inc., 
121 Second St., San Francisco 5, Calif.; Miller 
Freeman, 121 Second St., San Francisco 5, Calif.; 
Wm. B. Freeman, 121 Second St., San Francisco 5, 
Calif.; Miller Freeman, Jr., 121 Second St., San 
Francisco 5, Calif. 


3. The known bondholders, mortgagees, and other 
security holders owning or holding 1 percent or 
more of total amount of bonds, mortgages, or other 
securities are: None. 


4. Paragraphs 2 and 3 include, in cases where 
the stockholder or security holder appears upon the 
books of the company as trustee or in any other 
fiduciary relation, the name of the person or cor-
poration for whom such trustee is acting; also the 
statements in the two paragraphs show the affiant's 
full knowledge and belief as to the circumstances 
and conditions under which stockholders and secur-
ity holders who do not appear upon the books of 
the company as trustees, hold stock and securities 
in a capacity other than that of a bona fide owner. 
George 0. Argall, Jr., Editor. Sworn to and sub-
scribed before me this 29th day of September, 1952 
(Seal). Hazel Trowbridge, Notary Public in and 
for the City and County of San Francisco, State of 
California. (My commission expires October 4, 
1952.) 


VULCAN DENVER 


DOUBLE DRUM MINE HOIST 
Rope Pull 35.000/20,0O0 Lbs.	 Rope Speed 1,125 F.P.M. 


Oil operated, radial acting, multiple tooth Dental Clutches 


7	 - DENVER HcIISTS 


Console moun.ted Dial Depth Indicators.
VULCAN 


Oil operated, gravity acting Post Brakes with torsion spring graduated application 


VULCAN 


U A ON WORKS COMPANY	 COLORADO U.S.A. SINCE SOBI	 BUILDERS E ENGINEERS 
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PASSAIC


Blaster Should 
Read This Book! 


Te' beef 
20 pages of facts, figures, 


and other valuable data on 
ROCKMASTER® milli-second 
delay blasting. Shows typical 
loading patterns for all princi-
pal types of controlled blasting. 
Send for your copy now! 


ATLAS EXPLOSIVES 
"Everything for Blasting" 


ATLAS POWDER COMPANY 
WILMINGTON 99, DELAWARE 


Offices in Principal Cities 
SAN FRANCISCO 4, CAL. SEATTLE 1, WASH.


FEEDOWEIGHT
A self-contained conveyor feeder scale that feeds, weighs, 
totalizes and registers. Use the Feedoweight for better con-


trol	 of	 ball	 mill 
5- - grinding.	 It	 accur. 


S ately controls FEED 
)' by WEIGHT, auto-


-	 -
'


matically. Made In 
sizes to meet all ton. 


- nage requirements. 


MERRICK SCALE MFG. CO. 
172 Summer Street


NEW JERSEY 


Beartown 
(Continued from page 50) 


bedsteads and with a big iron range 
in the kitchen. While some of the 
buildings were fairly new (for the 
mine was working about 15 years 
ago), others dated from 1900 and 
still others from the 1890's when 
the vein was first opened and when 
eight burro-loads of ore were taken 
from it over to Utah to be smelted. 
This mine is just below timberline. 
Above it, on the bare rock slopes, 
studded with patches of old snow, 
are the dumps of the Good Hope 
and the Yankakee, the Gold Bug 
and the Silver Bug. 


Beartown was flourishing in 1894 
and for several years thereafter. 
Old prospectors who staked claims 
in 1893 and had gone out for the 
winter started early to ouffit for the 
new season. Both A. L. Miller, the 
proprietor of the stage line between 
Bachelor and Creede, and Ridenour 
and Shethomer, who ran a line of 
vehicles from Spar City to Creede, 
prepared to put on stages to the 
new camp high in the San Juans. 


The impatient miners who had 
gone out for the winter, and others 
who were arriving for the first time 
in the spring of 1894, were eager to 
get to the camp as soon as possible. 
Although snow lay deep on the trail 
for miles below the place, they 
broke trail as far as they could, and 
then, rather than wait for the snow 
to melt in Gold Run Park, as Bear-
town was also called, these early 
comers laid out a new townsite 
where the Rio Grande, Bear and 
Pole Creeks join and called their 
camp Junction City. 


By the middle of April, the new 
town contained 40 cabins with 
stores and saloons open for busi-
ness. The Candle of April 27 de-
scribed the place as "five miles 
from the mines in a pretty park,


level and affording ample room for 
town building. . . . Junction City is 
the outcome of the rush which 
started from Creede, Bachelor, and 
Salida early last week. . . . A meet-
ing of the settlers was 'held and it. 
was• decided that all prospectors 
and their grubstakers should have 
first choice of lots and be entitled 
each to one business and one resi-
dence lot." 


After exploring the site of Bear-
town in 1948, and scrambling up to 
the shaft holes and snow-warped 
sheds which mark its once-rich 
mines, I rode back five miles down 
Bear Creek valley, looking for any 
remaining traces of Junction City. 
All I found was one old weathered 
and decrepit cabin. 


After reclimbing Timber Hill, I 
looked to the west, across the high 
open country, to Stony Pass, a sad-
dle south of a bare, rocky peak. 
Over its grim ribs, a tidal wave of 
miners swept into the rich mineral 
country which had been torn from 
the Indians as soon as Felix Brunot 
had negotiated a treaty with the 
Utes in 1873. 


Nothing but the craze for gold 
could have kept the stream of min-
ers clambering over range after 
range without roads or trails other 
than those made by Indians or worn 
by wild animals. Even when trails 
were blazed by the impetuous men, 
they were almost impassable; the 
first roads constructed were little 
better. During the 1870's the gate-
way to the San Juan area was over 
Stony Pass, 12,090 feet above sea 
level. From Del Norte, men fol-
lowed the Rio Grande valley, past 
Antelope Park, to the headwaters of 
the river, and crawled over Stony 
Pass and down Rocky Gulch on the 
other side to Baker Park. Until a 
wagon road was built in • 1879, peo-
ple left their wagons in a park 
above Wagon Wheel Gap on the Rio 
Grande, packed their equipment on 
burros, and fought their way up


over the pass and down Cunning-
ham Gulch to Silverton. 


For years W. D. Watson ran a 
"roadhouse and stopping place for 
man and beast" at the foot of 
Grassy Hill on the east side of Stony 
Pass. All summer hundreds of pack 
animals were turned out to graze on 
the green slopes before sundown, 
while the weary miners and 
freighters rolled up in their blan-
kets for a night's rest before tack-
ling the difficult climb over the 
range. 


In June 1877 the citizens of Sil-
verton "turned out in force" to 
open the road to Antelope Park. 
"While working in old snow, 12 feet 
deep, two snowstorms occurred, de-
posting 16 more inches of the beau-
tiful" and materially hampering 
their work. 


Even wheh the road was built, it 
was rough and difficult. It crossed 
the pass 500 feet higher than the 
trail and the descent to Howards-
vile on the far side was steeper 
than the eastern face, dropping 
2,300 feet in the first two miles 
down Rocky Gulch. Yet over this 
pass the prospectors and settlers 
went in and the pack trains of ore 
went out. In winter it was closed 
except for such pieces of mail as 
could be packed over it on the back 
of a carrier on snowshoes. 


The year the road over the pass 
was opened, Silverton, with its 
many frame cabins and flimsy tents, 
decided that it needed fire protec-
tion and ordered a "hook and lad-
der truck with necessary equip-
ment" sent to the isolated mountain 
town. The truck was delivered at 
Grassy Hill where it was met by 
nearly half the male population of 
Silverton and hauled by hand over 
the summit of the pass and down 
into town. It was preceded on the 
last leg of the journey by the Sil-
verton Cornet Band, and in the 
evening a big dance was given in 
its honor. 
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PROFESSIONAL DIRECTORY 
One-Inch Card, $50 Yearly- 1/2 -inch, $30 Yearly. Payable in Advance. 


CONSULTING ENGINEERS: 


GLENVILLE A. COLLINS 
Mining Engineer 


Uranium Experience 
8 Howard.Canfleld Building 


SANTA BARBARA, CALIFORNIA 


R. L. GILMORE, E. M. 
AND ASSOCIATES—ENGINEERS 


Minlng—Petroleum--Chemlcal—Metaiiwglcal 
Geological Examinations and Reports 


Mine Examinations—Mine Manag.ment end
Operation—Ore Analysis 


GEOPHYSICAL EXPLORATION
6061 State St.	 Huntington Park, Calif. 


GERALD B. HARTLEY, JR. 
Mining Engineer 


Examination	 Supervision 
642 St. Lawrence Ave. 	 Reno, Nevada 


C. P. KEEGEL
Mining and Metallurgical Engineer 


Administration	 Appraisal 
Specializing In Management and Consultation in 


Latin America
707 South 6th St., Las Ve gas, Nevada	 Teie. 571 


Cablei: KELLCON	 Sterling 1079 


JOHN E. KELLY 
Consultant in Natural Resources


Washington Representation 
Minerals	 Petroleum	 Timber	 Power	 Water 
316 Southern Building 	 Washington 5, D.C. 


MARK LINTZ 
Mining and Metallurgical Engineer 


Original sampling thru plant and opera-
tions. Correctly integrated functional units in 
plant design. Metallurgical, Non-Metallics and 
special procest problems. 
319 Grant Ave., San Francisco, Calif. 


CLAYTON T. McNEIL E. M. 
Mine Exdmlnation, Reports, Supervision,


Operation
822 Bank of America Bldg. Tel. GArfield 1-2948 


SAN FRANCISCO 4, CALIFORNIA 


ARNOLD H. MILLER
CONSULTING ENGINEER 


General Mine, Miii and Industrial Appraisals, 
Plant Design, Mechanization. 


Cable: "ALMIL"	 Tel. Cortlond 7-0635 


120 Broadway	 New York City 5, N. Y. 


MURPHY, F. M. 
Consulting Mining Geologist


1201 Maryland Parkway, Las Vegas, Nov. 
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STANLEY M. MOOS 
MACHINERY CONSULTANT 


Cable Address "Moos" 	 Apartado 215 
Edif. La Mariscalo	 Hidatge 5.1007


Mexico, D. F. 


RODGERS PEALE 
Consulting Mining Geologist 


315 Montgomery St. 	 San Francisco 4, Calif. 


FRANKLIN L. C. PRICE 
Registered Mining Engineer 


Examinatisns	 Valuations
1105 Northern Life Tower—Tel. MAin 5134


Seattle 1. Wash. 


Walter A. Richeisen
Consulting Mining Engineer


Examination-Appraisal-Management 
806 Central Bldg.	 Elliott 1855


Seattle 4, Washington 


ARTHUR R. STILL


Consulting Mining Geologist 
Exploration Planning—Property Examinations


Engineering and Geologic Mapping 
Small Mine Management 


Box 1512	 Prescott, Arizona 


John Q. St. Clair 
Consulting Mining Geologist
300 Builders Exchange Bldg.


Duluth, Minnesota 


sa.. .	 0 #'ae"rm• .'v.an 


CLYDE H. WILSON 
GEOLOGICAL AND GEOPHYSICAL SURVEYS 


Mineral Depoelts • Water Supply
Oil Field Structure 


WILSON EXPLORATION COMPANY 
Los Angeles	 Salt Lake City 


1727 Westerly Terrace	 Walker Bank Building 


HARRY J. WOLF
Mining and Consulting Engineer


Examlnatlons—Vaivations—Management 
420 Madison Ave., New York 17, N. Y. 


Cable: MINEWOLF	 Tel.: PLaza 9.1700 


'LAWRENCE B. WRIGHT 
Consulting Mining Geologist


401 -41st Ave.	 San Francisco 21, Calif. 


CHEMISTS, SAMPLERS, 
SHIPPER'S REP'S: 


AGENCE MINIERE & MARITIME S. A. 
2 rue Van Bree, Antwerp, Belgium 


Sworn weighers, samplers, assayers of ores, 
metals. Agents for shippers to European ports, 
plants. Market surveyors, commercial advisers, 
assuring sales direct to consumers.


ARIZ. TESTING LABORATORIES 
CLAUDE E. McLEAN, REGISTERED ASSAYER 


Analytical and Consulting Chemists
Box 1888	 817 W. Madison St.	 Phoenix 


ORE SAMPLES & SHIPPERS' AGENTS 


Beach & Company, 
Phone 258—P. 0. Box 574


131 E. Eighth St., Leadville, Cob. 


Branches at Amarillo and Dumas, Texas. 
All Utah smelters and other. places by 
arrangement. Address all communications 
to the Leadville office. Oldest, most 
reliable.


Rates reasonable. 


SHIPPERS' REPRESENTATIVES 
at Tacoma Smelter for over 35 years 


Control and Umpire Assaying 
BENNETTS 


Chemical Laboratory, Inc.
901 So. 9th Street • Tacoma 3, Wash. 


B.W. DEASON	 V. E. WORSLEY 


BLACK & DEASON 
Assayers and Oi.mlsts 


Or• Shippers Represented at all Sinelt.rs 
0. Box #1888	 Sait Lake City, Utah 


THE COLORADO ASSAYING CO. 
ASSAYERS, CHEMISTS, and


SPECTROGRAPHERS 
Est. 1900 


Gold, Silver each $1. both £1.50, Copper 
75c. Send for Free Copy of Our Mineralo-
gist's Pocket Reference Giving Detailed 
Information on All the Principal Ores. 
2013 WELTON ST., DENVER 1, COLORADO 


CUSTOM ASSAY OFFICE and LABORATORY 
Commercial and Umpire Assayer.
All types of organic and inorganic


chemical analysis
Shippers Representatives 


105 South Santa Fe, El Paso, Texas 
Post Office Box 811	 Phone 2-2212 


DICKINSON LABORATORIES 


Assayers—Chemists.--Metailurgists---Umpires 
Shippers Representatives at Local Smelters 


Representatives at Mexican Border 
Points for Shippers of Manganese and Fluorspar 
1300 West Main Street	 El Paso, Texas 


GOODALL BROTHERS 
ASSAYERS AND CHEMISTS 


SHIPPERS' REPRESENTATIVES
Established 1909


Helena	 Montana 


HANKS, INC., ABBOT A. 
ASSAYERS AND CHEMISTS 


Supervision of Sampling at Smelters 
Spectrographic Analysis


624 Sacramento St.	 San Fraaclsco 11 
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Harry E. Krumiaut, E.M. Send for Free Bulletin 
Consulting	 Mining Engineer 0. W. WALVOORD CO. 


Examinations - Exploration - Management 401 HIgh Street	 •	 Denver, Colorado 
2401 E. 6th Street	 Tucson. Arizona ____________________________________________________ 


CLIFFORD R. WILFLEY 
Joseph Lane, Miii Consultant Mining Engineer 


Specializing In Flotatlsn Mills, Crushing Plants, 
Mechanization, Supervision. Speak Spanish.


Consulting 
2233 Grape St.	 EAst 0398 


1451 West 96th Street 	 Los Angeles 47, Cailfornis Denver 7, Colorado







HAWLEY & HAWLEY 
W. E. HAWLEY, Mgr.


Assayers, Chemists, Ore Buyers 
Shippers' Representative 


P. 0. Box 1060	 Douglas, Arizono 


LEDOUX & CO. (INC.)
Assayers	 Spectographers	 Chemists
Shippers representatives at all seaports


and refineries in the U' ited States
359 Alfred Avenue	 Teàneck, N.J. 


New Mexico


MINERALS LABORATORY 


A. K. Veeder, Mgr. 
Control and Umpire Assayers


Shippers' Representatives 


1 303 Grant Street	 Silver City, N. M.


Save Time 
and Money 
in handling 
Dummies 


high wet strength and toub. 
ness w it h s t a n d humidity 
and hard handling. Supplies 
of dummies are made up 
quickly and can be stored 
underground under wet con 
ditions. Send for samples. 


S. THIRD ST. 
MT. VERNON, ILL. 


ANALYSIS OF RARE METALS AND RARE 	 WE DELIGHT. IN DOING THE .WORK THE 
EARTHS IS OUR SPECIALTY	 OTHERS CAN'T OR WON'T DO 


ARIZONA RARE METALS LABORATORY 
Registered Assayers and Rare Metals Chemists 


"The Test Tells The Tale" 
ORACLE	 .	 ARIZONA 


Gold,	 Sliver,	 Copper,	 Lead,	 Zinc	 Prnsnsvtnrs' Sijeclal Rates 	 Tungsten ................ $3.00. Each 75 Cents—Minlmuns ... $1.00	 Uranium..................3.00 
Any Four—Same Sample . . . . $2.50 	 Spectro Analysis (Qualitative) 5.00


All Assays Cash With Order 


SMALL OR LARGE LOTS OF ORE
SHIPMENTS PURCHASED OR


FINANCED 
Give ruil particulars 


tonnage, assaYs, locatIon. etc.
P1CCO1'T PIUI.IECTS 


(,i,7	 St.. San Iru,,elsco 5. CalIf.


DRILLING COMPANIES: 


SMITH-EMERY 
COMPANY. 


Established 1910 


A s'.ayers—Chesusists 
Metallurgists 


Speetrographers
'hippere' Hepresenlaliveg 


920 Santee Street	 Lo Angeles, CalIf. 


Membe,
American Council ol Commercsol taborogorj.0 


W. H. STO WELL & CO. 
Chemists and Auuayers 


421 Sprague Ave.	 Spokane, 
Estob. 1890 


Wood Assaying Co., Henry E. 
Established 1878


ASSAYERS. and . CHEMISTS
2042 Broadway	 Denver 2, Colorado


Southwest News 
(Continued from page 97) 


Manufacturing Company, will hoist two 
skips arranged in balance and weighing 
21,000 pounds each. When operating 
from the maximum depth, the hoist will 
be capable of delivering 12 tons of copper 
ore to the surface every 72 seconds. GE 
is also building a 600-hp. drive for a 
Nordberg man-and-materials hoist at the 
same mine. This drive will be powerful 
enough to raise a double-decked cage at 
a rate of 1,200 feet per minute. 


HEXIcs 


1-Toward I. Young, assistant adminis-
trator of the Defense Materials Procure-
slient Agency, will be one of the prin-
cipal speakers at tile Southwest Mineral 
Conference to be held in Albuquerque, 
New Mexico, November 6, 7, and 8. He 
will report on defense minerals activities. 
The conference is sponsored by the New 
Mexico Mining Association and the 
Southwest International Mining Associa-
tion. 


The Kennecott Copper Corporio-. has 
closed two of its lead-zinc mines in Grant 
Counts' . New Mexico because of the re-
cent drop in the price of zinc. The Os-
waldo No. 1 and No. 2 shafts near Santa 
Rita were closed because the present 133-
cent-per-pound price for zinc makes opera-
tions unprofitable. About 160 men will be 
affected hut according to William H. 
Goodrich, general manager. of Kennecott's 
Chino Mines Division, none of the men 
will be laid off. Skeleton crews will be 
maintained, and the other employes will 
be moved to Kennecott's huge Santa Rita 
open-pit copper mine which is producing 
at capacity. No other major zinc producer 
in Grant County has reported plans to 
curtail operations. 


New Mexico's mining industry in the 
fiscal year that ended June 30 broke all 
previous records. State mine inspector 
John Garcia's annnal report shows min-
erals valued at $99,648,584 were pro-
duced—an increase of $9,926,628 over the 
previous year, the last record made. Al-
though there was a decrease of 1,253 tons 
as compared with the previous year, cop-
per production again led the metallics, 
reporting a volume of 73,954 refined tons 
v'lued at $35,767,417. The decrease is 
ttribirted to a two-week work stoppage 


in February which affected major pro-
di seers in Grant County. Provided the 
present demand for copper continues, the 
price remains at the present level, and no 
work stoppages occur. copper production 
should be in the neighborhood of 75,000 
tons for the present fiscal year. 


VAN WATERS & ROGERS
INC. 


Ftototion Chemicals, Mining Reagents
Largess and Most Complete Stocks


in Norihwest
Seattle, Spokane. Portland, Boise 


R. S. MCIintock
Diamond Drill Company 


Spokane, Washington—Globe, Arizona 
Diamond Core Drill Contractors
Manufacturer of Diamond Bits 


and drilling accessories 


DIAMOND DRILL 
Contracting Company 


S 1 8 Stone	 Spokane 15, Wash. 


"DIA-HARD' CORE
BARRELS


AND
DIAMOND DRILLING SUPPLIES 


Core and Churn Drill Contractors 


MINING WORLD. 
with which Is combined 


MINING JOURNAL 


The Production Magazine àf the Metal 
Mining Industry 


Published at 


SAN FRANCISCO, CALIFORNIA 
S3.O0 Per Year ........ . 13 Issues 


I Includes Mine Development
and Directory Number)


, The Defense Minerals Exploration Ad-
7/ministration has approved a $20,000 con-


7/ tract for tile Black Hawk Construction 
f Mines Company of Silver City, New 


Mexico to explore for cobalt-uranium in., 
Grant County, New Mexico. 


\ The Portales mine and the open-pit 
Malachite-julian mine of the Mex-Tex 
Mining Company each have been truck-
ing about 150 tons of ore daily recently 
from Hansonberg mining district of New 
Mexico to their respective mills in San 
Antonio, New Mexico. The Portales mill 
produces galena, the Mex-Tex mill barite, 
galena, and fluorite. 


PRODUCTS AND SUPPLIES: 


PLACER DREDGES 
Dragline fed Ooatlnq drylond and suction 
ploces dredges. Portable placer test ma-
chines. Also manufacture Universal com-
pressed air mine locomotives. 


UNIVERSAL DREDGE MFG. CO.


1 24 Wazee Morl'es Denver 4, Colorado
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POSITIONS OPEN


Engineering, Technicai, Mechanical 


MGR.,	 Indust'l,	 Personnel.	 Labor 
...............Relations.	 spk.	 Spanish	


fgn..........
OPEN 


MECH. SUPT., mine or mech. engr OPEN 
GEN'L	 SUPT..	 mine,	 mill.	 fgn.................... $650 


................................................MINE SUPT.. U.S OPEN 


................................
ASST.	 MINE	 SUPT.,	 fgn.................................................... $465 
KILN SUPT.. cement. exp $650 


.....................................DESIGNER. mine, mill $600 
VENTILATION ENGR.. 	 mine.	 fgn................... $500 


............DESIGNERS. struch & elect. U.S $460-$600 
MINE	 FOREMEN.	 fgn........................ $450-$550 


.......................................................MINE SHIFT BOSS, fgn $400 
MINE ENGRS.. expd., U.S. 6 fgn. ....$350-$475 


...........JR. MINE ENGRS., fgn & U.S $325-$405 
GEOLOGIST.	 mine.	 U.S.........................OPEN 


................................................................MILL SUPT., fgn $700 
METALLURGISTS, research, U.S. & fgn to $700 


..........JR. METAL'GISTS; ore dress. fgn OPEN 
MILL	 SUPT..	 flot.	 U.S...................................... $600 
ASST. MILL SUPT., flot. U.S. (2) open 6 $500 


....................PLANT	 ENGR.,	 mill	
mtce.........................


$500 
METALLURGIST, smelter supt $500 


............................METALLURGIST.	 mill,	
fn............................


$500 
METALLURGIST, shift f man $350 
METALLURGISTS (3)	 metal fab............... to $430 


...................ASST. SMELTER f'man. fgn to $450 
CHEMISTS, assayers. fgn. 6 U.S. .... $340-$450 
STRUCT. ENGR., mine. penn....................... $600 


.....................................................STRUCT.	 detailer
.................................


OPEN 
CIVIL ENGR..	 hydraulic. fgn $500 


....................CIVIL ENGR.. structure mtce $350-$4l0 
..................... $325-$485 E.	 E.	 GRADS.,	


field work...............MECH. ENGR.. power plant. mtce $500 
..............MASTER MECH.—electrician. coal OPEN 


MECH. CHEM.. mine engrg grads ....$325-$375 
..................MECH. ENGR.. R.R. exo.. fgn $450 


.......................ASST. FOUNDRY F'man, fgn........... OPEN 
ASST. CHF. Operator, steam, fgn to $450 
MECHANIC, Douglas C 47A, fgn................ $400 
ASST. WAREHOUSE supt. spk. Span., 


.............................................fgn OPEN


GLENN B. WILSON 
EMPLOYMENT SPECIALISTS


306 CONTINENTAL OIL BUILDING


Denver 2, Colorado
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RECONDITIONED AND GUARANTEED MINING AND MILLING MACHINERY 
FLOTATION MACHINES
	


CRUSHERS 


1—#24 8-cell Denver "Sub-A" with wood	 1-9" x 40" Austin-Western 
tank, new impellers 	 1-10" x 20" Allis-Chalmers 


l—#15 2-cell Denver "Sub-A" with wood 	 1-6" x 12" Wheeling V-flat to 7'/2 HP AC 
tank	 Motor


PUMPS—SAND 


1-3" Wililey with 10 HP AC Motor 
1-2" Kimball Krogh—Belt Drive 
1-2" Sackett—Belt Drive 


CLASSIFIERS 


1-6' x 22' Dorr Duplex Classifier 
3—Deister Cone Baffle Classiiers 


CON V EYORS 


1-18" x 35' long, complete with belt and 
motor 


1-14" x 11' long. Belt Feeder, on steel 
channels 


1-18" dia. x 26" face Dings Mag. Pulley, 
complete wi:h mech.. belt & charger 


AIR COMPRESSORS 


1-8 x 734 Sullivan Horizontal Air Compres-
sor, direct connected to 20 HP AC Motor, 
complete with Receiver—Semi portable 


1-8 x 8 I. B. Horizontal Air Compressor 
2-445 cu. ft. I. B. Imp. 10 Air Compressors 
1-10 x 12 Gardner Horizontal Air Com-


pressor 
l_3 1/2 x 3 1/2 Gardner Denver Vert. Air 


Compressor—practically new


SCALES—TRUCK 


1-40 Ton Fairbanks Scale with Mauer 
weighing beam 


MOTORS 


1-15 HP AC Slip-ring 1150 RPM 
2-20 HP Gen. Elec. Slip-ring 1200 RPM 
1-30 HP West. Slip-ring 840 RPM 
1-35 HP AC Slip-ring 850 RPM 
4-1 HP West. Squirrel Cage 1200 & 1800 


RPM 
1-2 HP Louis-Allis Scuirrel Cage 1140 RPM 
5-5 HP Gen. Elec. Squirrel Cage 860 to 


1800 RPM 
2-10 HP Gen. Elec. BB Squirrel Cage 


1160 RPM 
5-15 HP Gen. Elec. BB Squirrel Cage 


1160 RPM 
3-20 HP Gen. Elec. BB Squirrel Cage 


1170 RPM 
2-25 HP Gen. Elec. Squirrel Cage 600 


RPM 6 1200 RPM 
1-25 HP Crocker-Wheeler Squirrel Cage 


1740 RPM 
1-50 HP West. Squirrel Cage 1710 RPM 
New and Used Single Phase Motors from 


1/4 HP to i/, HP


MISCELLANEOUS 


1—No. 3 Dillon-Box Sgl. Drum Air Hoist. 
1000 # Rope Pull 


1_31/3 ' x 3' Conditioner—steel tank 
1—#24-A Standard. 5-turn Humphrey Spiral 
3-6' x 8' Agitator Mechanisms, complete 


with motors & "A" Frames 
3-3 ½ KVA Transformers, 440-110/220 


volts 
1-12" x 5" Denver Lab. Batch Ball Mill—


motorized 
1—Butchart Concentrating Table 
1-20' x 10' Wood Tank, with Thickener 


Mech.. steel superstructure, motor and 
diaph. pump 


1-32" x 16" Davis Crushing Roll 


1—Jeffrey Dry Reagent Feeder. Vib. Type 


1-18" Denver Cone Dry Reagent Feeder 


1-2" Jaeger Pump direct connected to 27/s 
x 234 Wisc. Gas Engine, mounted on 
solid rubber tires 


161/2 ' x 5' Conditioner. Steel Tank 


WRITE FOR STOCK LIST NO. 12 


FLORENCE MACHINERY AND SUPPLY CO. 
Suite 904 Equitable Bldg. C. J. PARRISH, Manager 	 . Denver 2, Colorado 


ALLISON STEEL 
MANUFACTURING 


COMPANY 
Mine and Mill Buildings 
• Mine Rails • Ore Cars •
Steel Gallows Frames • Ball
Mills Muck Plates • Crucible


Drill Steel 


We offer a complete repair 
service to the Mining Indus-
try. Our new Machine Shop 
is equipped to handle your 
work quickly and economi-
cally. 


Hot Milling of All Types o/ 


Detachable Bits 


SOUTH 19TH AVENUE


PHOENIX	 ARIZONA


PHONE 3-5161 


NOVEMBER, 1952


KILNS: 2—\7ncan 8' x 125' with or without 
Fuller Lehigh grade type coolers. 


PULVERIZERS: Hiirdinge 5' x 22", steel 
lined, Ball Mill comp1ete with 30 H.P., 
A.C. motor and feeder. Also, one 8' x 36" 
and one 10' x 48", new condition, corn-
1)Let2 with motors and equipped for dry 
grinding. One Marcy 8' x 12' Rod Mill, 
double end. ceiier di: charge, 300 l-l.P. 
motor. Two 5' x 14' Marcy open end Rod 
Mills. 


CLASSIFIERS: 4—Akns and Wernco 54" 
and 78"; single screw, double pitch, weir 
type, 220/440 volt motors, all in new 
condition. Three located near Reno, 
Nevada. 


HOIST: One Vulcan doubte drum, 8' dia., 
4' face, one clutched, 1/2" dia. rope, 750 
FPM, 200 H.P. motor, 3 phase, 60 cycle, 
2200 volt, 580 RPM, complete with auto-
matic switchboard. Condition guaranteed. 


WE BUY AND SELL EQUIPMENT 
THROUGHOUT NORTH AND CEN-
TRAL AMERICA. 


A. J. O'NEILL 
Lansdowne, Pa. 
Phila. Phones: 


MAdison 3-8300-3-8301 


Factory
and Main Office 


51 F. Marginal Way 
Seaftle 8, Wash. 







MORSE DEPENDABLE RECONDITIONED MACHINERY 


LOCOMOTIVES CRUSHERS 
l_221/2 ton Whitcomb battery locomotive, l-8".x 15" Wheeling jaw crusher 


24" ga. 
l_21/2 	 ton	 Jeffrey	 battery	 locomotive.


1-10" x 10" Hendy jaw crusher 
1-9" x 15" Farrel jaw crusher 


24"-36" ga. 1-9" x 16" Universal jaw crusher 
l_3 1/2 ton Mancha battery locomotive, 24" 1-8" x 24" Rogers jaw crusher 


ga. with 2 sets Edison batteries and 1-8" x 36" Universal jaw crusher 
15 KW battery charger. 1-9" x 36" Cedar Rapids jaw crusher 


l-4 ton Ironton battery locomotive, 	 36" 1-12" x 18" Universal jaw crusher 
ga. 


2-7 ton General Electric permissible bat-
1-24" x 13" Farrel jaw crusher 
1-4" Symons Cone crusher 


tery locomotives. 36" ga. 1-36" x 48" Jeffrey hammermill 
1-7 ton Atlas battery locomotive, 26" ga. 
2-8 ton Goodman battery locomotive, 36" HOISTS 


ga. I—Il HP Vulcan #0 single drum 
2-8 ton General Electric battery locomo- 


tive, 36"
1-22 HP Vulcan #1 1/2 double drum 
1-22 HP Vulcan #1 1/2 single drum ga. 


3-8 ton Ironton battery locomotives, 36" 1-30 HP Dillon-Box sin9le drum 
ga 2-52 HP Vulcan #4'/2 single drum 


4-10 ton Atlas battery locomotives, 	 36" FILTERS 1-60 HP Vulcan #23 ELF single drum 
ga. 1-4' x 2" Dorrco filter 1-75 HP single drum Vulcan 


14 1/ 	 ton	 Goodman	 trolley	 locomotive, 1-4' x 6' Morse drum filter 3-100 HP Box single drum 
36" ga. 2-6' 2 disc American leaf filter 1-112 Vulcan single drum 


1-5 ton Jeffrey trolley locomotive, 36" ga. 1-6' 3 disc American leaf filter 1-150 HP Vulcan single drum 
l-6 ton Goodman trolley locomotive, 36" l-8'6" disc Morse leaf filter 1-375 HP Box single drum 


ga. 1-18" Morse round pattern filter press 1-600 HP Box single drum 
1-3 ton Whitcomb gasoline engine loco- 1-36"	 Merrill	 triangular	 filter	 press,	 16 1-75 HP Clyde-3 drum 


motive, 24" ga. frames and plates 1-75 HP New Vulcan 8' x 10' steam hoist 


FLOTATION MACHINES
l—#l2 36 leaf Sweetland filter press BALL & ROD MILLS 


l—#7 Morse new Jetair hydro-cell THICKENERS 1-4' x 4' Standard ball mill 
1-5' x 6' Marcy ball mill 1—Fagregen single cell, t pe STD 


2-6 cell Denver Sub-A # '1
l—Dorr low-head thickener, 12' dia. 2-6' x 48" Hardinge conical ball mills 


l-6 cell new Morse Jetair #30
l—Dorr low-head thickener, 15' dia. 
l—Dorr low-head thickener, 22' dia. 1-8' x 22" Hardinge conical pebble mill 


1-3' x 8' Marcy rod mill 


•MORSE


BROS MACHINERY.COMPANY 


KNOWN THE WORLDOVER FOR DEPENDABLE MINING AND MILLING 
MACHINERY • ELECTRICAL, INDUSTRIAL, AND CONSTRUCT1ON EQUIPMENT 


ESTABLISAE.D 1898	 DENVER I,.COLORADO, U.S.A....	 (CABLE MORSE) 


MOTOR GENERATORS 
1-500 KW G.E. Syn. 275 V. 900 RPM 
l-400 KW G.E. Syn. 575 V. 720 RPM 
1-300 KW G.E. Syn. 275 V. 1200 RPM 
2-300 KW WEST. Syn. 275 V. 1200 RPM 
1-300 KW Ridgway Syn. 275 V. 1200 RPM 
1-200 KW G.E. Syn. 275 V. 1200 RPM 
1-200 KW RIDGWAY Syn. 275 V. 900 RPM 
1-150 KW G.E. Syn. 275 V. 1200 RPM 
1-150 KW WEST. Syn. 275 V. 1200 RPM 
1-100 KW RIDGWAY Syn. V. 1200 RPM 


LOCOMOTOVS 
2-30 T JEFFREY 250 V. 3-MH-77 48-36" Ga. 
1-25 TG.E. 500/250 V. 3-HM-824-A 44-36" Ga. 
1-20 T JEFFREY 250 V. MH-77 48-36" Ga. 
1-20 T G.E. 250 V. (Tandem) HM-809 36" Ga. 
1-13 T JEFFREY 250 V. MH-110 44-36" Ga. 
1-13 1 JEFFREY 500 V. MH-110 44-36" Ga. 
1-10 1 JEFFREY 250 V. MH-2110 48-36" Ga. 
2-10 1 JEFFREY 250 V. MH-110 42-36" Ga. 
2-10 T GOODMAN 250 V. 36-B 36" Ga. 
1-10 T WEST. 250 V. ML-907-C 36" Ga. 
2— 8 T WEST. 250 V. ML-906-C 44-36" Ga. 
1— 8 T WEST. 250 V. ML-925-LK 24" Ga. 
2— 6 T JEFFREY 250 V. MH-88 44-36" Ga. 
2— 6 T JEFFREY 500 V. MH-88 44-42" Ga. 
2— 4 T GOODMAN 250 V. MS-4-E 36-24" Ga. 
WALLACE E. KIRK COMPANY 
504 Grant BuIldIng, Pittsburgh 19, Penna. 


WANT TO BUY 
Require several large double drum hoists, 
with electrical equipment. 	 - 


Please send all details. 
Box K-i, MINING WORLD, 


121 Second St., San Fiancisco 5, Calif.


1-6' x 14' Hardinge Counter-Current ClassifIer. 
1-4' x 10' Marcy Open End Rod Mill. 
1-5' x 22' AC "Gates" Tube Mill. 
1-4' x 30' Rotary Dryer. 
1—No. 12-B Eimco Loader, 24" Gauge. 
1-9" x 16" Cedar Rapids Jaw Crusher. 
1—Size 24, Type 21, 22.Leaf Sperry Filter 


Press, Bronze Leaves. 
1—No. 12, 72-Leaf Sweetland Filter Press, 


Brass Leaves. 
2-200 Amp. G.E. Arc Welders, 3/60/220/440. 
1-200 Amp. West. Arc Welder, Gas Driven, 


Portable. 
1-25 KW Cummins Diesel Generating Unit, 


3/60/220/440, 1200 RPM. 
1-60 KW G.E. AC Generator, 3/60/240/480, 


1200 RPM. 
1-75 KW West. DC Generator, 250 Volts, 1200 


RPM. 
1-75 KW Century DC Generator, 125/250 


Volts, 1200 RPM. 
Send us your electrical requirements for either 
new or reconditioned. 


SOUTH -TEXAS MACHINERY CO., INC. 


4300 Dixie Drive, Houston 21, Texas 


360 incFies ........................ $5.50 


Market P'ace 180 inches ........................ $6.00 


--,	 90 inches ........................ $6.50 
Advertising 45 inches ........................ $7.00 


Less than 45 inches ................ $7.50 
Contract rates' based on total number of column inches used within one year. 


30 column Inches equal one page. 
-Closing date: 1st of month preceding publication. 


(Used and reconditioned equipment, liquidations, propervy sales only) 
For additional 10,000 WORLD MINING export distribution: Add 50% 


TECHNICAL BOOKS 
Principals of Mineral 	 Dressing 


—Gaudin	 ............. $6.00 
Non-Ferrous Production Metal-


lurgy—Bray	 ............ $6.00 
Textbook of Quantitative An-


alysis—Hall	 ............ $3.50 
The Economies of Mining—


Hoover	 ................ $7.50 
An	 Introduction to Metallurgy 


—Newton	 ............. $5.50 
Centrifugal & Axial Flow 


Pumps—Stepanoff	 ....... $7.50 
Automotive and Construction 


Equipment—Lindgren 	 . . . . $4.50 
Mine Plant Design—Staley 	 . . $5.00 
Elements of Mining—Young 	 . $6.50 
Handbook of Nonferrous Met-


allurgy—Liddell	 ........ $6.50 
All books available for 


immediate delivery 
Send order to	 MINING WORLD 


121 Second St., San Francisco, Calif.
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28 SURPLUS NEW BELT CONVEYORS 
30 INCH 1-136'-1-270'-2-350'-1-418' 


2-500—l-1100' & 2-1500' Long. 
36 INCH 1-160'-2-250'-1-320'-1-400' 


1-590'-2-1000' & 1-1600' Long. 
42 INCH 1.144'-1-290—l-377'-1-575' 


2-700'-1-800' & 2-1500' Long. 
New Merrick Weightometers 
10 Type E for 24" - 36" - 42" Belt 
2—Goodman 4 ton 36 Ga. Gathering. 


Trolley Locomotives with Reels. 
3-1000 KW. Gen. Motors 4160/2400 Volt 


Diesel Generators 
2-65 ton and 3-100 ton G.E. Diesel Elec. 


Locomotives. 
42 In. Superior McCully Gyratory. 
10' x 48" and 10' x 36" Hardinge Ball 


MIlL 
1527-2450 & 3000 Ft. Elec. Compressors. 
2-5' x 18' Mang. St. Lined Tube Mills. 
81/2'_lU'_8i/2' x 50" Nodulizing Kiln. 
Dings 3 Roll-60" Type IFI—Mag. Sep. 
1302 Ft. Sullivan 213 H.P. Elec. Air 


Compressor. 
690 Ft. 440 Volt I.E. Air Compressor. 
30 Ton Industrial Gas. Loco. Crane. 
5'x22". 6'x36", 8'x22", and 8'x30" 


Hardinge Ball Mills. 
8'xl2' Center Disch. Marcy Rod Mill. 
l8x36, 24x36, 42x48, and 48x60 Jaw 


Crushers 
Manganese Sulphate Recovery System. 
15 Einico & Gardner-Denver Tunnel 


Shovels. 
3'x7', 4'xS', 5'x6', 6'x6', 6'xlO', 7'x6' and 


8'x6' Cylindrical Ball . Mills. 
6' x 14' Hardinge Counter Current 


Classifier. 
1250 KVA Nordberg 2300 V. Diesel. 
4x45, 6x60. 5i/2x7x60 Rotary Kilns. 
190 KVA 440 V. Baldwin Diesel. 
Double Drum Mine Hoists 100 H.P. to 


500 H.P. 
Single Drum Mine Hoists. 75. 300, 450, 


500 & 600 H.P. 
Cylindro Conical Hoists 100, 350 & 1400 


H.P. 
2—Ingersoll Rand 3 drum, 10 H.P. Tug. 


ger Hoists, Model 1ONNN2J Electrics. 
500 BBL Steel Tank. 
3-8 ton and 8-4 ton Goodman 36 Ga. 


Battery Locomotives. 
2 Eimco 21 Tunnel Shovels. 


DADIEM 60 E. 42nd Street,
flU •1 p New York 17, N. Y.


BUSIINESS MEN'S 
CLEARING HOUSE 


Established 1 903 
49 years of service to employer and 


employee in the technical field 
File your application with us


No registration fee 


MILL SUPT., Fgn.................................$750 
ASSAYER, U.S.........................................$400 
CHEMIST, U.S.........................................$380 
M. E., R.R. Exp., Fgn ........................OPEN 
MINE SURVEYORS. U.S.......................$400 
JR. MINE ENGRS.................................OPEN 
STR. DRAFTSMEN, U.S ................$2.50 hr. 
IND. ENG. MINE Exp., U.S...............OPEN 
ELECT. DRAFTSMEN, U.S.............$2.50 hr. 
MINING ENG., Fgn.............................OPEN 
MILL MECHANIC, Fgn.........................$350 
ELECT. SUPT.. Fgri.................................$350 
MECH. ENGRS.. U.S ..........................OPEN 
MILL SHIFT BOSS. Fgn ........R & B & $300. 
E. ENG., Rac. grad., U.S .................OPEN 
ASST. MILL MET., Fgn.......................OPEN 
ASST. FDRY. FMN., Fgn ....................OPEN 
MILL DESIGN MEN, U.S...................OPEN 
MINE ACCT., Fgn ..................R & B & $350 
COMMISSARIAN, Fgn ............R & B & $500 


601 Midland Savings Bldg. 
Denver, Colorado 


NOVEMBER, 1952


BARGAINS IN GOOD USED.EQUIPMENT 
ELECTRIC HOISTS BATTERY LOCOMOTIVES 
1-500	 HP	 Wellman-Seaver.Morgan Double 28-4-, 5-, 6 ., and 8.ton 24" to 36" track gauge 


Clutched Steel Drum Slope Hoist.	 Will Battery Locomotives with good batteries. 
spool 2000' of 1^" rope Just taken out of service. 


2-600	 HP Nordberg Single Drum Hoists LOADING MACHINES, 250 VOLT DC 
Will spool 5000' of 1^" rope 6-14-BU-3PE Joy 


1-800 HP Hardie-Tynes Single Drum Hoist 4-14-BU-7RBE Joy 
Will spool 4000' of 1%" rope 6-11-BU Joy 


1-450 HP Ottumwa Single Drum Hoist. Will 6-8-BU Joy 
spool 4000' of 1^" rope. 10-7-BU Joy 


1-300 HP Steward Hoist. Will spool. 2000' 5-460 Goodman 
of 1 1/8 " . rope. 2-360 Goodman 


1-600 HP Vulcan Double Drum Shaft Hoist. 4-260 Goodman 
Will spool 1200' of 1 / " rope.	 . 5—L-600 Jeffrey 


All of the above Hoists have 3 phase, 60 cycle, 2—L.500 Jeffrey 
2300	 volt	 motors,	 controls and all necessary 2—Myers-Whaley No. 3 Automats, practically 
appurtenances. new. 
1-400 HP Vulcan Double Drum Hoist. Will 4-61-CLR Jeffrey, rubber tire mounted, per-


spool 600' of 1^" rope. Motor 3 phase, missible electric equipment. Very late type, 
60 cycle, 440 volt AC. in 27,000 series. Also several thousand dol-


M. G. SETS, SYN. 275 V., 1200 RPM, lars worth of brand new essential repair 
2300/4000 V. parts for same. 


1-400 KW G. E. full automatic STRIP EQUIPMENT 
3-300 KW West. full automatic, late type 1-75-B Lorain Shovel 
1-300 KW G. E. full automatic switchgear 1-1201 Dragline and Buckets 
4-200 KW G. E. full automatic switchgear 1-604 Lima Shovel 
3-150 KW G. E. manual switchgear 1—Bucyrus 43-B Shovel-Cat. Diesel Engine, 


3 Yd. ESCO Coal Bucket-60 ft. Dragline 
ROTARY CONVERTERS—TYPE HCC-6, 275 V., Boom 


1200 RPM, 2300/4000 V. 1—P&H	 700	 Shovel-Murphy Diesel Engine 
1-300 KW G. E. H1P66306,	 SBM 4-2445	 (This	 is a	 new 
4-200 KW G. E. , 
1-100 KW G. E.


Engine, less than 75 hours.) 2 Yd. ESCO 
2-250 KW West. Mine Type Rectifiers


Coal Bucket. 1 Yd. Rock Bucket. 
1-3T Monighan Electric Dragline with 3 Yd. 


LOCOMOTIVES, 250 VOLT DC, BALLBEARING Bucket, 80 Ft. Boom 2300 V. 60 cycle AC 
2-20-ton Jeffrey MH-77 1-3T Monighan Diesel Dragline with 3 Yd. 
1-15-ton West. 910-C4 Bucket, 90 Ft. Boom 
2-15-ton West. 908-C 1—Allis-Chalmers HD 10 Hydraulic Bulldozer, 
2-15-ton Goodman 36.A 6 years old 


1—Adams Diesel Road Grader 5-15-ton Jeffrey MH.110 
4-13-ton G. E. HM-827 1—Hardsocg	 Horizontal	 Overburden	 Drill, 
2-13-ton Jeffrey MH-110 Rubber Tired Wisc. Air Cooled V.4 Engine, 
1-10-ton Jeffrey MH-110 .	 4" D Augers 


1-320 B. Bucyrus Shovel, 90 Ft. Boom, 56' 4-10-ton Goodman 34B 
12-8-ton Jeffrey MH-100 with reels Dipper Sticks, 9 Yd. Dipper. Spare MG Set 
3-8-ton G. E. HM-819 with reels Armature and spare 7 Yd. Dipper, newly 
4-8-ton West. 905-C with reels rebuilt dipper sticks, 2300 V. 60 Cycle AC 
4-8-ton G. E. HM-834 with reels 1—American Steel & Wire Co. Aerial Tram, 


15-6-ton Jeffrey MH-88 with reels 	 . 2500' long, consisting of twenty 1	 cubic 
yard buckets including loading	 and un-


Track gauges from 24" to 44"; completely re- loading terminals, towers, wire rope, and 
built and guaranteed. complete system. Bargain for quick sale. 


Complete specifications on any of the above equipment on request. 
All types of equipment for coal, metal, potash and salt mines. Mail us your inquiries for 


hard-to-find equipment. 


COAL MINE EQUIPMENT SALES COMPANY 
FRANK J. WOLFE . SHELDON J. WOLFE 


306-307 BEASLEY BUILDING	 •	 LONG DISTANCE PHONE 34 	 •	 TERRE HAUTE, INDIANA


ROCKS and MINERALS 
ft you collect rocks, minerals, sands, peb-
bles, crystals. ores, gems. ROCKS and 
MINERALS is your magazine. Founded 
1926. Issued once every two months. 112 
pages per issue. $3.00 a year (sample 
copy 60c.). 


ROCKS and MINERALS 
Box 29	 Dept. MW	 Peekskill, N. Y. 


CHANGE OF ADDRESS 


CIRCULATION DEPT. 
MINING WORLD with which is combined the Mining Journal 
121 Second St., San Francisco 5, Calif. 


Please change the address of my Mining World subscription. 


NAME .................................................................................... 
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MACHINERY 
Rolls: 28" dia. 115"; new rims, bearings, etc. 
Power Unit: 93 hp 1200 rpm M.M Model HUA, 


like new. 
Flotation: 4 Sub-A 24 x 24; 220/440. 


Pciul . F. Smith 
39 W. Adams St. - Phoenix, Arizona 
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1,393,000 tons ore blocked out. 
Big Additional Tonnage


Complete set of maps, assays, etc. 
Highly developed mine.


Make excellent deal to reliable people. 


Write Owner 


Gray Eagle, Copper Mine
Happy Camp, Calif. 


FOR SALE: Mill of 50-ton capacity lo-
tated 8 miles north of Baker, Calif. 
on highsvay 127. Practically new equip-
nwnc, new buildings, and well with 
unlimited water at 65 feet below sur-
face. Excellent location for private or 
custom mill. For further details write 
J. Bryant Kasey, Box 968, Bakersfield, 
Calif. 


FOR SALE 
by Idaho Co. 
Silver-Lead-Zinc Mine 


All or controlling interest. Excellent 
opportunity, small group to take over. 
About 2500 feet development. Pay ore 
tonnage developed in 3 shoots. Write 
P. 0. Box 1805, Spokane. 


Miscellaneous 


MANUFACTURERS REPRESENTATIVE 
Additional industrial lines needed by a 


manufacturer's representative, who has 
been covering Mexico, Texas, and the-
Western' -States for 17 years. Registered: 
Diesel Engineer and College graduate. 
References available from El Paso. 
Banks and Dun '& Bradstreet. George 
A. Krutilek, P.O. Box 227, El Paso,. 
Texas. 


FACTORY REPRESENTATIVE - witk 
dealer contacts, throughout westernL 
U. S. in mining and construction sup.-
ply field wants additional lines. W. W., 
Abernathy, 312 Orange Grove Ave.,.. 
Aihambra, Calif. 
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them during storage and shipment. If 
you have a rusting problem at your mine, 
investigate VP!.. Crystals can be blown 
into an area; they' cm' be dissolved in 
water oralcoholandsprayedon the parts 
or product to be protected. It has been 
used as a rñst'. inhibitor in hydraulic 
fluids and water soluble paints. Full data 
on VP! are available by circling No. 54 
on the PEP card. 


DO YOU HAVE POTHEADS AND 
TERMINALS? If so, and every mine does, 
you will want Anaconda's new catalog. 
It features both outdoor and indoor types 
with popular designs for transformers 
and switchgear. Complete design data, 
information, and instructions are included. 
The new catalog is yours for No. 55. 


BECKMAN 10-CHANNEL ANALOG 
COMPUTER: This EaSe Computer can 
be used as an equation solver, a simulator, 
or a tester. It can solve seventh order, 
and sometimes higher, linear total dif-
ferential equations. It is low in cost yet 
sufficiently flexible to be successfully 
used by every industrial, research, and 
educational group working on dynamics. 
PEP No. 56. 
BIN-VUI MATERIALS LEVEL INDI-
CATOR: So simple you will wonder why 
you didn't think of it for your mill bin. 
Simple mechanical reactions to any dry 
bulk materials in ,bins assure you true 
signals and trouble-free operation. Try 
the Convair Bin-Vue. No. 37. 


SEE ALL, TELL ALL TO TRUCK OPER-
ATORS: The 16-page pamphlet, amus-
ingly illustrated by cartoons, dearly tells 
how to figure such matters as operating 
speeds, required horsepower, weight dis-
tribution, turning radius, reduction, and 
gear splits. Numerous graphs, tables, and 
formulas give much useful information. 
If you want your free copy, cirde No. 58. 
NEWEST POWER IN PLASTIC: The 
Electric Storage Battery Company an-
nounces the Exide-Manchex battery for 
all small power applications. Output is 
up to 24 ampere hours at an eight-hour 
rate. This battery features exceptional 
ruggedness, with high power ability in 
greatly reduced space. Transparent cover 
and container, long-life Manchester posi-
tive plate, and double insulation are a 
few of the special features. For additional 
information, circle No. 47.


NEW CLEANER FOR MINE DRYS: For 
quickly cleaning dr and change houses, 
use Berman Chemical Company's new Sal-
T-Klenz. It removes grease, oil, dirt, and 
grime by a chemical action harmless to 
dothes, skin, floors and drains, and leaves 
no slippery film. Cirde no. 1. 


PLACER AND SOIL SAMPLING: The 
Acker Drill Company's 16-page bulletin 
no. 25 illustrates and describes a wide 
variety of equipment for use in placer and 
soil sampling. Induded are solid-tube, 
split-tube, and thin.wall samplers; spiral 
augers; interchangeable shoes; trap valves; 
and even the minor items you'll need for 
your sampling kit. Circle no. 2. 


FASTER BEARING INSTALLATION: 
Link-Belt's two-piece housing for ball and 
roller bearings makes mounting and assem-
bling fast and simple. Standard threaded 
bolts serving as jack screws raise the 
housing cap for the quick installation of 
adapter rings. Engineering data is sup-
plied in bulletin no. 2550. Circle no. 3. 


BUDA DIESElS FOR TOUGH GRADES: 
The extra horsepower and greater lugging 
ability of Buda's big Diesels are lowering 
haul costs and increasing output in many 
of the world's largest open pits. Descrip-
tive Buda bulletins are available. Circle 
no.4. 


SAVE WITH KVS CRUSHERS, GRIND-
ERS: Now available is a complete set of 
bulletins explaining the unique money-
saving features of Kennedy-Van Saun jaw 
and gyratóry crushers and bali and tube 
mills. Cirde no. 5. 


TRUCO BITS ASSURE HIGH FOOT-
AGE: The carefully set,dianionds in the 
bits made by the Wheel Trueing Tool 
Company deliver•maidrnum cutting power 
for increased footage. For further infor-
mation, circle no. 6. 


PAYLOADER—THE'MINER'S HANDY-
MAN: The big l-yd. model KM Pay-
loader has proven imell a valuable and 
versatile earth mover in and around 
mines and mills, It can excavate, strip. 
load, backfill, bulldoze, spread, pull, push, 
lift and carry. A Payloader catalog de-
scribes this and smaller units. Circle no, 
30.


HI-POWERED AIR-DRIVEN DIA-
MOND DRILLS: Chicago' Pneumatiea 
CP-55 diamond drill has the most power-
ful rotary air motor on any diamond drill. 
With a capacity of 500 feet of hole, the 
CP-55 is an outstanding performer in 
high-speed underground drilling. Get bul-
letin 318-2 by circling no. 16. 


LONG-LIFE WIRE SCREEN: Flat-lying, 
oil-tempered wire gives Roebling screens 
long life with less logging and blinding 
by presenting 75 percent more wearin 
surface. For information on the types an 
sizes offered by Roebling's Wire Fabrics 
Division, cirde no. 17. 


SAFER, FASTER CAR COUPLERS: Wil-
lison automatic couplers require no man-
ual assistance in either coupling or no-
coupling—an important factor in mine 
safety. Either end of a car can be the front 
with these symetrical units—no lost time 
in reversing. Qose coupling prevents 
damaging slack. Circulars nos. 1746 and 
5240 have the details. Cirde no. 18. 


HI-STRENGTH BELT FASTENERS: 
Flexco fasteners and rip plates for 
making butt joints, bridging soft spots 
and patching or joining rips have the 
strength and durability required by heavy 
conveyor and elevator belts. The even 
strain distribution and natural troughing 
characteristics of Flexco fasteners are ex-
plained in bulletin F-100. Circle no. 19. 


HI-POWER SCINTILLOMETER: The 
scintillometer made by the Engineers 
Syndicate, Inc. detects nearly 100 percent 
of gamma ray emission—one hundred 
times as sensitive as the Geiger counter. 
For complete information, circle no. 20. 


MINING CATALOG: Increase drill foot-
age by learning the specifications and ap-
plications of the many types of drill bits 
now available. Get Christensen Diamond 
Products' newly-published Mining Catalog 
by circling no. 9. 


IMPROVED BArI'ERY LOCOMO-
TIVES: Double-reduction spur gear drives 
and anti-friction bearings are only two of 
the features that provide efficient under-
ground haulage with Atlas storage battery 
locomotives. For complete information on 
the application of Atlas products as de-
scribed in their catalog by circling no. 10. 
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KEEP HIGH-MANGANESE STEEL 
OUT OF YOUR CRUSHER: The new 
electronic Detramp will spot high-manga-
nese steel normally not removed by high-
intensity surface magnets or magnetic 
pulley. This simple-to-operate, low in 
cost and maintenance unit, gives "around-
the-belt" protection ahead of crushers. 
Find out how you can install one by 
circling No. 62. 


BLASTERS HANDBOOK MEANS BET-
TER BLASTING: This new and com-
pletely revised handbook will save you 
money on all types of blasting at every 
job. See for yourself how the industry 
does it, reference charts and tables add 
to its usefulness. Contains the latest ap-
proved safety measures. A copy may be 
obtained for $1.75 from DuPont Powder 
Company, Explosives Department 2539-D, 
Wilmington 98, Delaware, or send $1.75 
to Mining World. 


SAVE A MAN WITH A CYLINDER: 
Whenever you have to push, pull, lift, 
lower, press, squeeze, tilt, turn, open or 
dose anything by man power, the Ledeen 
cylinders can do it faster and cheaPer. 
See for yourself in Bulletin 500. Circle 
PEP No. 61 to save manpower. 


LOW PRICED ELECTRODES: A new 
hard-facing electrode giving a deposit 
of chrome, manganese, silicon, and 
iron alloy is available at low prices 
(1/4 by 14 inch at $0.75 per pound in 
over 1,000 pound lots). The hard facing 
has very good shock resistance and has 
stainless qualities approximately equi-
valent to type 410 stainless steeL Avail-
able in Y8, 3/16, and '/4.inch diameters. 
For further price and use information 
on this Wallex No. 2, cirde No. 41. 


GREENSBURG LOCOMOTWES HAUL 
MORE AT LESS COST: On job after 
job, Greensburg storage battery locomo-
tives have proved superior because they 
are custom-built for the job. Advanced 
engineering design makes them 20 per-
cent more efficient. Longer battery life 
than any other storage battery locomo-
tive of equal weight and battery capa-
city is assured. Find how to save trans-
portation money by circling No. 42. 


FINDS MINUTE AIR LEAKS: Leak-
Tec is a new scientific development, sped-


ally designed for detection of air and 
gas leaks of all kinds. It spreads over 
cracks and crevices and creates a growing 
duster of live bubbles wherever a leak 
occurs. Sensitive, fast, safe. Spray it on 
from flexible plastic bottles. These are 
light-weight, hand size, easy to carry. 
Find your air leaks with Leak-Tec. Circle 
PEP No. 43 


CATALOG FROM CRUSHERS TO BIN 
GATES: This new 36-page catalog is 
well-illustrated and gives tables on sizes, 
capacities, weights, and power require-
ments for Telsmith products. It's yours 
by circling No. 44 and covers primary 
and secondary crushers, gyratory breakers, 
jaw, gyrasphere, intercone and roll 
crushers, apron and plate feeders, scalp-
ing, sizing and washing screens, super-
scrubbers, and sand classifiers. 


CONDITION EFFICIENCY INCREASES 
FLOTATION RECOVERY: Denver 
Equipment Company Bulletin No A2-B3 
tells why the super-agitator and condli-
tioner are so effective. Short-circuiting 
is eliminated, horse-power consumption 
reduced, and recirculation is taken care of 
in a manner that assures complete, uni-
form conditioning. Heavy duty construc-
tion and intense agitation at relatively 
slow propeller speed are important fea-
tures. Drawings illustrate the operation 
and construction of the super-agitator and 
conditioner, and specifications and data 
are included to complete the bulletin. For 
a copy circle No. 45. 


HOSE CLAMPS FOR EVERY PURPOSE: 
Circle No. 46 for a free copy of the new 
bulletin on the complete line of I.e-Hi 
hose damps. Complete information is 
given on all types and sizes, their capa-
cities, and application. Illustrations show 
how to use the clamps to save you money. 


FIBERGLAS HARD-BOILED CAP: A 
new type of safety head covering, the 
hard-boiled cap, features lighter weight, 
more air space and exceptional impact 
resistance. Adjustable headbands in sizes 
from 6% to 7% permit the cap to fit 
any head size. Circle 48 today. 


UNSEEN FACTORS IN FLOTATION: 
This new bulletin of the Denver Equip-
ment Company shows that unseen factors 
affect economic recovery and are not 
shown by assays. Make the same recovery


'in a better marketable concentrate for a 
premium smelter feed. Why an. apparent 
need for a more costly finer grind may 
actually mean a coarser grind with im-
proved classification., which will yield 
greater economic return is explained. Find 
out for yourself from PEP No. 49. 


STOP PINCHING ME, YOU PULLEY: 
If wire rope could talk, what would it 
say about correct handling? A new book 
attempts to give the answer. Your illus-
trated copy can be obtained free by 
circling No. 50. 


NARROW GAUGE DIESELSWITCHER: 
Baidwin-Lima-Hamilton Corporation is 
building a new Diesel locomotive in 
gauges from 30 to 66 inches for plant 
switching service. The new unit weighs 
35 tons, has a starting tractive effort of 
17,500 pounds. Speeds are 10.6 and 28.0 
miles per hour. No. 59. 


500 TYPES OF WIRE AND CABLE: 
This new 186 page catalog lists all ypes 
of wire and cables for mines, portable 
cords, building wiring, and telephone 
service. Comprehensive data are listed 
for construction and operating character-
istics of wires and cables, as well as de-
tailed engineering section. Everyone uses 
electricity, . everyone uses wiring, every-
one needs this catalog—its yours by cird-
ing No. 51 now.	 . 0,. 


CHAMPION OF CRAWLERS: The In-
ternational TD-24 with its 124 drawbar 
horsepower is ideally suited for mining 
and construction work. Colored machine 
views, action shots, engine views, and 
specifications are shown in the new in-
formation catalog. PEP No. 52 


AIR-COOLED RADIAL COMPRES.
-SORS: Capable of producing 80 to 125-


pounds pressure are described in the new 
Worthington bulletin, PEP No. 53. Pie-
tured and explained are articulated con-
necting rod, fan cooling of isolated cylin-
ders, forced feed lubrication, and feather 
valve. Dimensions' and weights, capa-
cities, sizes and cross-section photographs 
are available for these compressors. 
Circle No. 53. 


POSITIVE PROTECTION. AGAINST 
RUST: The new VPI protects . metal 
against rust without costly coating. This 
powder is also helping to reduce the 
cost of packaging metal parts, protecting 
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"OLD FAITHFUL


HAS EARNED 


ITS NAME 


WITH OVER 


I irn000


In September, 1934, the Diamond 
Dii1ling Co. of South Africa Ltd. pur-
chased a "Caterpillar" Diesel D7700 
Engine to poweF a gold drilling rig. 
With the exception of two years dur-
ing the war, this engine has operated 
24 hours a day, six days a week, roll-
ing up more than 110,000 hours of 
operation. 


During its long life, new pistons 
and liners have been installed three 
times. Other repairs include new fuel 
pumps and injection valves and one 
new set of connecting rod bearings. 
The total cost of repairs and labor 
has averaged less than iV2 cents per 
work hour. 


The D7700, affectionately known 
as "Old Faithful," drives a Sullivan


diamond drill which probes the earth 
in a search for gold reefs. Several holes 
have been driven to depths of over 
two miles. 


The Diamond Drilling Co. has con-
tinued to replace steam-driven rigs 
with "Caterpillar" power and now 
has 17 "Cat" Engines at work. T. B. 
Haines, District Foreman, says the firm 
has gone 100% "Caterpillar" because 
of low maintenance cost, reduced labor 
costs, and savings in the costs of fuel. 


Those same reasons hold good 
wherever mining operations call for 
dependable power. Your "Caterpillar" 
Dealer can give you many additional 
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I THE TIN—SPODIJNENE BELT OF THE CAROLINAS 


A PRELININARY REPORT 


By T. L. Kesler 


ABSTRACT 


Cassiterite and spodumene, of possible economic importance, 
occur in a belt, 24.5 miles long and 1.8 miles in maximum width, 
extending southwestward from Lincolnton to Grover, N. C. This 
belt is in the Piedmont province, an upland with an average 
altitude of 1,000 feet, and is readily accessible by rail and 
highway. The region is underlain by crystalline limestone, 
quartzite, schists, gneisses, and granite. The rocks strike 
northeast and, in most of the belt, dip steeply northwest. Nost 
of them are deeply weathered. 


The tin-spodumene belt lies mostly in North Carolina between 
Lincolnton and the State line. Cassiterite occurs sparsely in 
hundreds of spoduniene-bearing pegmatite bodies, which were 
emplaced in joints where the rooks are uniformly competent, and 
parallel to the layering where competent and incompetent rocks 
are interlayered. Locally, cassiterite is sufficiently abundant 
in the pegmatite bodies and in closely associated greisen 
(quartz-muscovite rock) to be of possible coimnercial value. 
There are at least 91 such deposits of potential tin ore in 
North Carolina, and 1 near Gaffney in South Carolina. 


The deposits vary widely in thickness along their strike and 
dip; about 18 a'e more than a foot thick. The maximum strike 
length is 275 feet. Little is known about the downward exten-
sions of the bodies, but irregular shapes and unpredictable 
dimensions are to be expected. The tin content of the ore 
ranges in general from a trace to more than 6 percent, and the 
grade in any one deposit is likely to be far from uniform. 
Records of production from the Ross mine, near Gaffney, indicate 
that its ore averaged possibly 2 percent of tin; this is proba-
bly exceptional. Small placer deposits, of which three are 
known, and thin cassiterite-bearing soils of small extent, might 
yield 150 tons of metallic tin, but these deposits are likewise 
low in grade. 


Because of their small size, low grade, and scattered dis-
tribution, the deposits are not being mined at present, and it 
seems unlikely that any now exposed could be mined profitably 
unless the price of tin became extremely high. 


Nany of the pegmatite bodies contain 15 percent or more of 
spodumene, and unusually rich parts of bodies average from 30 to 
50 percent. The commercial possibilities of the spodumene prob-
ably exceed those of the cassiterite, and it is estimated that 
two unusually favorable areas contain a reserve of at least 
650,000 tons of spodumene (more than 20,000 tons of metallic 
lithium) to a depth of 100 feet.
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INTRODUCTION 


• The tin-spodumene belt of the Carolinas is a long and narrow 


strip of the southeastern Piedmont (see fig. 27) that contains 


many bodies of tin- and spodumene-bearing pegniatite. The belt 


lies about 50 miles east of the Blue Ridge and 85 miles west of 


the Fall Line. The Piedmont is a moderately dissected upland 


having a general altitude here of about 1,000 feet. A few 


ridges and peaks consisting of unusually resistant rocks rise 


above this level; an irregular ridge known as Kings Mountain 


which lies 2 miles east of the belt, near the town of Kings 


'-	 25 0	 00 rViuIei 
I	 I	 I	 I	 I 


?igure 27..—Index map showing location of the Carolina tin-spoduinene belt. - 


Mountain, reaches •an altitude of 1,705 feet. (In this report 


the name Kings Mountain refers to the town and not the ridge.) 


The belt is drained by the South Fork and Broad Rivers. Most of 


it is cultivated, but steep slopes and rocky areas, such as 


those underlain by the pegmatite bodies described below, are 


wooded. 


Paved highways between the towns and villages, and inter-





connecting, well-graded roads make the entire region accessible. 
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From Kings Mountain southward to the State line, the main line 


of the Southern Railway and U. S. Highway No. 29 run parallel to 


the belt and less than a mile west of it. Lincointon is served 


by the Seaboard Airline Railroad. 


Most of the hundreds of pegrnatite bodies contain a little 


cassiterite together with spodumene and other minerals that are 


not found in , the pegmatites of the surrounding region. Locally, 


in the pegmatite and in greisen (quartz-muscovite rock) associ-


ated with it, cassiterite is abundant enough to be of possible 


commercial value. It is only these relatively rich occurrences 


of cassiterite that are referred to in this report as deposits. 


Deposits, in this sense of the word, occur at short intervals 


from a point 2 miles southeast of Lincolnton to a point 0.8 mile 


due east of Grover, N. C., very near the State line, and coin-


cide with the occurrence of spodumene. The lengthof the belt 


is 24.5 miles, and the maximum width, southeast of Crouse, 1.8 


miles; the belt contains at least 91 deposits of possible corn-


mercial grade, most of which, however, are very small-. The only 


known tin deposit in South Carolina occurs 12 miles to the 


southwest, near Gaffney, in a pegmatite that apparently contains 


no. spodumene.	 - 


Field work and acknowledgments 


The field work on which this report is based comprised (1) 


detailed plane-table mapping of six local areas in the belt 


(four of which are outlined'on plate 38), and (2) reconnaissance 


examination of the remainder of the belt and of areas extending 


6 miles beyond the extreme occurrences of cassiterite at Lin-


cointon and Gaffney. Most of the work.was carried on during the 


months f rpm October to I'Iay inclusive in 1938-39 and 1939-40, but 


some field work was done as early as August 1938 and as late as 


April 1942. The plane-table work during the first season was 


done largely by P. N. LeBaron, R. A. Edwards, R. N. Barbour, and
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H. E. LeGrand, that during the second season by H. E. LeGrand	 7 
1' 


and J. C. Morris. LeGrand and Norris also made most of the 


reconnaissance examinations of deposits lying outside the areas 


mapped in detail. 


Helpful discussion and advice on specific problems were con-


tributed by W. T. Schaller and C. S. Ross, though the interpre-


tations presented are those of the writer. Charles Milton iden-


tifi'edcolumbite-tantalite, tin-bearing rutile, molybdenite, and 


a complex group of supergene phosphates and oxides. H. G. Fer-


guson, F. C. Calkins, W. C. Smith, and T. B. Nolan reviewed the 


manuscript, and made numerous helpful suggestions. 


Previous work 


Material relating to the geology, mineralogy, and economic 


development of the in deposits and associated spoduinene is con-


tamed in 44 reports, articles, and maps. The more important of 


these are listed in the following annotated bibliography. 


(1) Dabney, C. W., Jr., Note on cassiterite from Kings Moun-
tain, N. C.: Elisha Mitchell Sci. Soc. Jour., 1883-84, 


pp. 79-81, 1884. 


The first published account of the discovery of 
cassiterite in the belt; contains two analyses of the 
mineral that erroneously list tungsten as a constitu-
ent. 


(2) Furman, J. H., The tin deposits of North Carolina: New 
York Acad. Sci. Trans., vol. 8, pp. 136-145, 1889. 


An illustrated- account of observations on the 
geology of the belt by the first, and one of the most 
active, prospectors. Containsuseful facts, together 
with doubtful interpretations. 


(3) Ledoux, A. R., Tin in North Carolina: Eng. and Mm. 
Jour., vol. 48,' pp. 521-522, 1889. 


A record of the general results of tin prospecting 
by open cuts, shafts, and diamond drilling in a por- , - 
tion of the belt about 2 miles long, presumably south-
west of Kings Mountain. 


(4) Pratt, J. H., and Sterrett, D. B., The tin deposits of 
the Carolinas: North Carolina Geol. Survey Bull. 19, 
62 pp. , 1904. 


Describes the deposits and discusses their origin.
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(5) Graton, L. C., A reconnaissance of some gold and tin 
deposits of the Southern Appalachians: U. S. Geol. 
Survey Bull. 293, pp. 31-57, 1906. 


Gives a good account of the discovery and early 
prospecting of the deposits, detailed descriptions of 
the Jones, Faires, and Ross mines, and an estimate of 
the total production of the belt to May 1905. Pegma-
tites of various compositions, interpreted in the pre-
sent report as the product of successive mineral-bear-
ing solutions that circulated with various degrees of 
freedom, were regarded by Graton as representing a 
genetically related series of intrusions. 


(6) Sloan, Earle, Catalogue of the mineral localities of 
South Carolina: South Carolina Geol. Survey, ser. 4, 
Bull. 2, pp. 85-93, 1908. 


Describes and illustrates workings and geologic 
features at the Ross mine, and records the total pro-
duction of concentrates from pegmatite and placer to 
December 1906. 


(7) Keith, Arthur, and Sterrett, D. B., Tin resources of the 
Kings Nountain district, N. C. and S. C.: U. S. Geol. 
Survey Bull. 660-D, pp. 123=146, 1917. 


A general discussion of the geology of the region, 
with descriptions of the principal mines and prospects, 
most of which were abandoned at the time. 


(8) Keith, Arthur, U. S Geol. Survey Geol. Atlas, Gaffney-
Kings Mountain folio (No. 222), 1931. 


Contains part of the economic matria1 in Bulletin 
660-D, but is considerably more specific in treatment 
of geology. The folio does not recognize the genetic 
relation, found in the present study, between schist-
ose crystalline limestone and the gneisses and schists 
that enclose the pegmatite bodies. 


(9) Fraas, Foster, and Ralston, 0. C., Beneficiation of 
spodumene •by decrepitation:. U. S. Bur. Mines Rept. 
mv. 3336, l3pp., 1937. 


The natural a spodurnene in pegmatite matrix, 
heated to 1,050° to 1,180° Centigrade, was converted 
to /3 spodumene, which was selectively disintegrated by 
gentle grinding and separated from the coarser quartz 
and feldspar.	 .	 . 


(10) Boyd, J. E., Jr., Pyrometric properties of spodumene-
feldspar mixtures: Am. Ceramic Soc. Jour., vol. 21, 
pp. 385-388, 1938. 


Fusion tests of mixtures containing 20 to 40 per-
cent of spodumene with either potash or soda feldspar 
showed that P. C. E. values were lowered several cones 
below those of the feldspars alone. The addition of 
spodumene to a mixture of equal parts of the feldspars 
showed even greater contrast.. The paper includes an 
analysis of the spodimnene, which is quoted on page 
269. 


471319 0 - 42 - 2
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(11) Hess, F. L., The spóduméne penatites of North Carolina: 
Econ. Geology, vol. 35, pp. 942-966, 1940. 


Discusses the origin of the pegmatite in the tin-
spodumene belt and the quality and possible amount of 
the spodumene. Some of the pegmatite minerals are 
believed to have been deposited, in several stages, 
by solutions that circulated through'fractures in 
assumed prelithium, granitic pegmatite, whereas, in 
the present report, all of the minerals are believed 
to have been deposited by solutions in successive 
stages, but inlifferent 'order, 'and an "original" 
pegmatite is not postulated. 


(12) Norman, James, and Gieseke, E. 14., Beneficiation of 
spodumene rockby froth flotation: Am. Inst. Nm. 


- Net. Eng. Tech. Pub. 1161, (Nining Technology), 9 pp., 
April 1940. 


Samples of spodumenO-bearing pegmatite'from two 
localities were' ground and treated with solutions of 
NaOH and NaOH with Na 2S to remove films of 'weathering 
products from the mineral grains. The films inter-. 
fered wtti' the flotation of spodumene 'with a soap 
collector, in contrast"to feldspar and quartz. After 
cleaning,"concentrates containing from 5.40 to 6.59 
percent Li 20 were obtained, principally with the use 
of oleic acid; ' a mixture of spOdumene and feldspar 
containing'4.98 percent Li 20 was separated by similar 
treatment.'	 - 


(13) Engel, E. L., and'Shelton, S.' N., Tin ore frOm North 
Carolina, in Ore-testin'g studies, 1939-40: U. S. Bur. 


-'	 IlinesRept. Inv. 3564, p. 15, 1941. 


Tin 'ore with 'feldspathic gangue, containing 1.06 
percent 'tin,- crushed to pass. 10 mesh,' was separated 
into four sand: products' in' a 'laboratory hydraulic 
classifier.. The sand products were treated on a 
laboratory concentration' 'table,' arid yielded cOncen-
trates that assayed 68.81 p ,ercent tin, or 92.3 per-
cent of the total tin.	 ,	 . 


(14) Gabriel, Alton, Slavin,' NOrris, and Carl, H. F., Ninor 
constituents.in spodumene: Econ. Geology, vol. 37, 
pp. 116-125,' 1942'.	 '' 


- Spectro'graphic'anal'ysis of spodumene from three 
'areas in the belt showed the presence of minor 
amounts of Fe 203 , NnO, Ti02 , SnO2 ,' Ga203 ,Na20, and 
K20; one of the samples contained Rb 20. On the 'basis 
o' X-ray and petrographic.studies, 'ifis concluded 
that the impurities are probably' isomorphous replace-
ments in the crystal structure of t'hespodumene. 


- •Production 


Some production of cassiterite cohcentrats from the Caro-


linas is recorded for the years 1903-04, 1906-07, 1910, 


J Mineral Resources U. S. and )tnerals Yearbook. '' ' 
Pratt, J. H., The mining industry inNorth Carolina during 1911 and 


1912 : North Carolina Geol.' Survey Econ.' Paper )4, pp . 16. 73, 19114.







THE TIN-SPODUIIEHE BELT OF THE CAROLINAS 	 251 


1912-13, 1918, 1930, and 1937,/but specific tonnage is given in 


only a few instances. Graton estimated that the total produc-


tion of metallic tin to May 1905 robably did not exceed 50 


short tons, a little more than half of which came from the Ross 


mine near Gaffney. Sloan reported that the Ross mine alone 


had produced a total of approximately 130 tons of concentrates• 


(about 85 tons of metallic tin) up to December 1, 1906, which 


èeems excessive in view of Graton's estimate of 19 months ear-


lier. But even if Sloan's figure for the Ross mine is correct, 


the recorded production of metallic tii from the entire belt is 


not more than 110 short tons. Dates and scales of operations 


subsequent to 1906 are known only approximately, but it seems 


unlikely that additional unrecorded production would raise the 


total above 300 tons.


GEOLOGY 


Country rocks 


Most of the tin-spodumene belt is underlain by interlayered 


hornblende-biotite gneiss and muscovite schist and gneiss, 


accompanied by very small quantities of chioritic gneiss and 


schist, quartz-tourmaline gneiss, augite-andesine gneiss, and 


enstatite-oligoclase gneiss. These foliated rocks were mapped 


by Keith and Sterrett as parts of the Roan gneiss and Carolina 


gneiss, and regarded as pre-Cambrian, whereas the crystalline 


limestone and interlayered fine-grained muscovite schist and 


quartzite which crop out in a nearly continuous zone along the 


eastern side of the belt were regarded as Cambrian. The obser-


vations made during the present investigation indicate that, at 


least in the areas mapped in detail, the gneisses are strongly 


/ Graton, L. C., A reconnaissance of some gold and tin deposits of the 
southern Appalachians: U. S. Geol. Survey Bull. 293, pp. 9. 54. 1906. 


J Sloan, !arle, A catalogue of the mineral localities of South Carolina: 
South Carolina Geol. Survey, ser. 4, Bull. 2, p. 92, l90. 


J Keith, Arthur, U. S. Geol. Survey Geol, Atlas, Gaffney-Kings Mountain 
folio (No. 222) 1931.
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metamorphosed parts of the marble-schist-quartzite sequence, and. 


not older rocks. Neither sharp contacts nor the strike faults 


mapped by Keith and Sterrett were found to separate the two 


groups of rocks; there appears, rather, to be a gradational zone 


between them in which transitional types of rocks occur. The 


rocks strike generally northeast and dip steeply northwest 


except in the vicinity of Gaffney, where they dip southeast. 


Large, extremely irregular bodies of granitic rock called 


w the Whiteside granite by Keith, occur in the belt and in the: 


region to the west. The mineral composition of this rock, where 


adjacent to penatite bodies, is similar to that of the pegma-


tite, but simpler, consisting largely of microcline, quartz, and 


sodic plagioclase. In places the two rocks intergrade. Pegma-


tite bodies in the vicinity of Kings Nountain form a peripheral 


zone along the sinuate east side of a large body of the granitic 


rock (p1. 39). This areal relationship suggests that the pegma-


tite minerals that are also constituents of the granitic rock 


probably were derived from the granitic rock or from its source. 


The pegmatite minerals that are not constituents of •the granitic 


rock may have had a different source. 


All of the rocks, including the pegmatite bodies, described 


below, are cut by dikes of fine-grained diabase, similar to 


those that have been intruded into Triassic rocks farther east 


in the Piedmont. The diabase dikes are steeply dipping, tabular 


bodies, which range in thickness from a few inches to 35 feet, 


and trend N. 400_500 W., but two dikes less than 1 foot thick 


were seen that are parallel to the bedding in weathered micace-


ous limestone.


Pegmatite 


The tin- and spodumene-bearing pegmatite bodies are mostly 


tabular, of lenticular horizontal section, and of unknown verti-


/ Keith, Arthur, op. cit.
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cal dimensions. The most regular in outline were emplaced in 


major joints that strike northwestward across the metamorphic 


rocks; few of these are more than 25 feet thick or 450 feet long. 


Other, more numerous, bodies lie parallel to the strike of 


interlayered country rocks. These are less regular in plan than 


those in the joints and are larger, attaining a maximum thick-


ness of 395 feet and a maximum length of 3,250 feet. Of the 


hundreds of pegmatite bodies in the belt, most are less than 


10 feet thick, and the smallest are lenslike aggregates of 


quartz and feldspars less than an inch in length. 


The pegmatite of the Carolina belt differs notably from all 


that seen by the writer elsewhere in the Southern Appalachian 


regiOn, except the tin-bearing pegmatite of Coosa County, Ala. 


The penatite in both areas consists largely of fine-grained 


albite and quartz, but the Alabama pegmatite is simpler in mm-


eral composition than that of the Carolinas, and apparently con-


tains no lithium minerals and very little coarse-grained micro-


dine. The pegmatite of the Carolina belt is closely associated 


with much quartz-muscovite rock termed greisen, some of which 


contains cassiterite. 


Ninerals.--The domInant constituents of the pegmatite are 


fine-grained albite and quartz. The coarse oligoclase which 


characterizes much of the pegmatite in the Blue Ridge province 


occurs here only in very small quantity, and muscovite, though 


generally present, is too fine-. grained and scarce to be of com-


mercial value except as a possible minor byproduct Nicrocline 


and spodumene, which are common but rarely dominant, are mostly 


medium- to coarse-grained. The crystals are characteristically 


fractured, and are veined with the fine-grained albite and 


quartz; a few of the smaller crystals of microcline are euhedral, 


but no euhedral crystal of spodumene was seen during the present 


study. The maximum observed dimension of microcline is 45 


inches. The spodumene crystals are lath-shaped; the maximum
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length observed is 58 inches, and the maximum thickness 10.5 


inches. 


Cassiterite occurs persistently enough to be characteristic, 


though i'n general it is not abundant. It is dark brown in color,	
// 


and Is conspicuous among the white and light-colored minerals of	 K 


the pegmatite. The grains are mostly between 0.5 mm. and 2.0 cm. 


in maximum diameter. They are angular and fractured and, 


although they commonly show one or more crystal faces, only two 


complete crystals are known to have been found. Cassiterite can 


be confused with only two other pegmatite minerals, columbite-


tantalite and ilmenite, but the three can easily be distin-


guished by their streak alone: that of the cassiterite is light 


tan to cream-colored, that of columbite-tantalite is chocolate 


brown, and that of ilmenite is black. 


The spoduinene offers probably greater commercial possibili-


ties than the cassiterite, particularly if regarded as the chief 


product in a possible concentration procedure that would yield 


other pegmatite minerals as byproducts. The possible reserves 


of recoverable spoduinene in two outstanding areas are considered 


on pages 267-269. SpOdumene is distributed unevenly in the peg-


matite bodies, but less so than cassiterite. Nany of the finer-


grained bodies consist predominantly of albite and quartz, and 


carrr little spodumene, but many of the coarser-grained bodies 


may contain an average of 15 percent or more. Spectrographic 


analysis of the spodumene has shown the presence of eight 


minor impurities which are believed to be isomorphous constitu -


ents of the mineral. These are listed above' in the annotated 


bibliography (p. 250). 


A complete list, in alphabetical order, of the minerals that 


have been found in the pegmatlte bodies during the present study 


is given on the following page. Ninerals listed as hypogene 


/ Gabriel. Alton; Slavin, Morris; and Carl, H. 1'., Minor constituents 
in spodusene: Econ, Geology, vol. 37. p. 119, 1942.
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include those that were deposited by igneous emanations from a 


deep-seated source, together with small amounts of actinolite, 


hornblende, biotite, clinozoisite, and graphite derived from the 


wall rocks. The minerals listed as supergene were formed by 


weathering of the hypogene minerals. Hypogene minerals that 


apparently are not fairly well disseminated through the pegma-


tite are indicated by an asterisk. 


Hypogene 


Amblygonite t ...............Scarce. 
Apatite......................Scarce. 
Beryl.......................Scarce, locally 


common; mostly 
resembles quartz. 


Cassiterite..................Scarce except in 
shoots. 


*Chalcopyrite................Very scarce. 
Columbite-tantalite.........Scarce. 


*Dufrenite...................Very scarce. 
*Dumortierite................Very scarce. 
*Garnet.......................Scarce. 
*Lithiophilite ...............Very scarce. 
*A blue manganese phosphate.. Very scarce. 
Nicrocline...................Common; locally 


abundant. 
*Molybdenite.................Very scarce. 
Nuscovite...................Common; abundant 


in greisen. 
Plagioclases: 


to An5...............Abundant. 
to An40..............Scarce. 


*Pyrite.......................Scarce. 
Pyroxenes: 


*Dio.pside.................Very scarce. 
Spodumene................Common; locally 


abundant. 
*Pyrrhotite..................Very scarce. 
Quartz.......................Abundant. 


*Rutile, tin-bearing.........Found as float; 
very scarce. 


*Sphalerite..................Scarce. 
*Titanite....................Very scsrce. 
*Tourmaline..................Scarce 


Supergene 


Halloysite..................In seams. 
Kaolinite and hydrous mica Common locally. 
Purpurite....................Very scarce. 
Vivianite.....................Very scarce. 
Fine-grained mixtures of hy-


drous ferric and calcium-
ferric phosphates with hy-
drous iron and manganese 
oxides; colors plive 
green, yellow, rown, 
black.......................Common. 


Optical and qualitative ehemeal determinations indicate a composition 
near the montebrasite end of the azrblygonite-montebrasjte series.
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Structural control of emplacement.--The penatite was 


emplaced in openings formed by minor rock movements that accom-


panied or followed the. folding of the older rocks. The openings 


include joints that cross the layering (see p1. 40), openings 


that follow the layering (see p1. 39), and irregular openings 


(see p1. 41); those of the first two typOs are common, those of 


the last rather scarce. 


In areas underlain by almost uniformly competent hornblende-


biotite gneisses, pegmatite was emplaced in . joints that cut at 


various angles across the strike of the rocks. One such area, - 


which lies in the Beaverdam Creek drainage area, between Lin-


colnton and Kings Mountain, is shown in plate 40. The penatite 


bodies here are straight, tabular, and nearly uniform in thick-


ness; some bend abruptly where prominent joints intersect. One 


body in this area is cut by a thick Tiassic diabase dike, and 


an inclusion of pegmatite was found in the diabase. It seems 


probable that the diabase dikes were intruded into pre-pegmatite 


joints, however, for their prevailing trend, N. 40°-60° W., 


falls within the strike range Of .three sets of the joints. 


In areas where country rocks of contrasting competence 


alternate in relatively thin layers, most of the pegmatite was 


emplaced parallel to the strike and dip of the layers. Such an 


area, immediately southwest. of Kings Mountain, is. shown in 


plate 39. The interla.yered country rocks here ar .e largely com-


petent t'ornblende gneisses and incompetent muscovite schists. 


Some of the pegmatite bodies onthe property of the Ka-Mi-


Tin Concentratirg Co., 2 miles southeast of Lincolnton, are of 


the third type: they are xtxernely irregular in shape and atti-


tude. The bodies prospectdd by powe± shovel in the western part 


of the area shown in plate 41 appear to have been emplaced in 


irregular fractures that ccmmonly cut across the foliation of 


muscovite schist but are oiiented at random.
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• Origin.--The minerals of the peiatite bodies were deposited 


in the order given below. The order of deposition, which is the 


same throughout the belt, is also the order of increasing abun-


dance with the exception of the minerals of the first stage and 


the sulfides of the seventh. There is little or no evidence on 


which to date some of the minerals, and these are not included 


in the sequence. The relative ages of the mineral listed are 


apparent from relative degrees of deformation, and from veining 


and replacement of earlier by later members. Quartz apparently 


was deposited during all stages but most abundantly in two. 


Stage 1. Tourmaline, beryl, and apatite. 
Stage 2. Cassiterite and columbite-tantalite. 
Stage 3. Quartz (most of the greisen formed). 
Stage 4. Spodumene. 


• Stage 5. • Nicrocline. 
Stage 6. Nedium-grained albite (minor alteration of 


spodumene and microcline to muscovite). 
Stage 7. Fine-grained albite and quartz (minor quanti-


ties of sulfides and apatte). 


Theminerals are believed to have been deposited by solu-


tions, along channels that were reopened from time to time by 


intermittent rock movements. The inferred process ofdeposition 


may be outlined as follows: 


The minerals of stages 1 and 2 developed in and adjacent to 


prominent joints and fissures forming deposits of three types: 


(a) Veins and lenticular masses of compact crystalline tourma-


line in gneisses and schists; (b) lodes of disseminated touDma-


line crystals in muscovite schist; (c) veins and lodes or dis-


seminations of cassiterite, columbite-tantalite, and probably 


ilmenite, in muscovite schist, between layers of muscovite 


schist and hornblende gneiss, and in joints that cut obliquely-


across hornblende-biotite gneisses. 	 •	 - 


IIany deposits of types a, b, and c were fractured and .dis-


located by wall-rock movements, and the new openings served as 


channels for the' introduction of the quartz of stage 3, w1ich 


veined the earlier minerals. Quartz also has partially replaced 


muscovite schist, into which it commonly grades. --The muscovite
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left by partial replacement has been coarsened by recrystalliza-


tion, but remains oriented for the most part parallel to the 


unsilicified schist. It is in the resulting aggregate of quartz 


and muscovite, called greisen, that cassiterite of possible coin-


mercial grade occurs most commonly. At many places, however, 


quartz was deposited in schist that contained no earlier cassit-


erite, and greisen s not uncommonly barren of tin. Rarer and 


possibly later types of greisen that, in places., contain earlier 


cassiterite were formed (1) locally in joints in hornblnde 


gneiss, with the muscovite possibly deriv.ed from alteration of 


earlier pegmatite minerals, and (2) as zoned open-space fillings 


6 inches or less in width, conformable with muscovite schist and 


containing muscovite crystals oriented perpendicular to the 


walls.	
. 


Some of the early deposits formed during stages 1, 2, and 3 


were not greatly disturbed by later rock movements, and they 


remained unchanged, or but little changed, in mineral composi-


tion. Conversely, the minerals of one or more of the early 


stages are lacking in penatite bodies developed by the deposi-


tion of later minerals in channels opened after the early depos-


its were formed. ?lost of the pegmatite bodies, however, contain 


minerals of each stage of deposition, indicating that many lines 


of sieakness were persistent. 


Not only quartz but other pegmatite minerals were deposited 


in fissures and joints, and partially replaced adjacent bodies 


of country rock as much as 400 feet thick. The paragenetic 


relations are the same in both environments: each pegmatite 


mineral that replaced wall rocks did so at the same time that it 


was being deposited in open joints and fissures. The later peg-


inatite minerals replaced greater volumes of. the country rocks 


than did those deposited earlier, and are more 'abundant. 


Replacement of wall rock occurred most commonly where hornblende 


gneiss and muscovite schist are interbedded, the muscovite
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schist being the more extensively replaced. Ninerals that 


replaced wall rocks were less severely fractured by recurrent 


rock movements than those deposited in openings, and those in 


oblique joints somewhat less severely than those in fissures 


parallel to the bedding. 


A relatively fine-grained aggregate of albite and quartz of 


stage 7 is by far the most abundant replacement product. A sim -


ilar replacement' of country rock by plagioclase has been 


described by C. S. Ross. 7 Tourmaline,spodumene,microcline, 


and plagioclase as calcic as An 40 also replaced the wall rocks. 


Replacement by these minerals, in various degrees, is abundantly 


exemplified inthe belt. Spodumene and microcline, the coars-


est-grained minerals, developed to greater size in open fissures, 


particularly those parallel to bedding, than in replaced wall 


rock. 


From the order in which the pegmatite minerals were formed 


it is inferred that the composition of the solutions from which 


the minerals were deposited changed as the process went on but 


was comparatively simple at any given stage. The partial 


replacement of large bodies of country rock indicates tiat these 


solutions could not have been viscous; had they been so they 


could not so intimately have permeated the rocks. They are 


thought to have been aqueous. 


TIN DEPOSITS


Deposits with greisen gangue 


The cassiterite-bearing bodies of greisen, which are-the 


simplest of the ore bodies in mineral composition, are believed 


to be relatively undisturbed relics of the early peginatite 


j/ Ross, C. S., Origin of the copper deposits of the Ducktown type in 
the southern Appa1tchian region: U. S. Geol. Sur7ey Prof. Paper 179, pp. 
24-25, 71, 1 9 35. 	 -
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stages. The maximum known thickness of the tin-bearing greisen 


bodies is 3.5 feet, but the average thickness of 35 of them is 


only 1 foot. No deposit of this type is exposed for its full 


length, but apparently none is more than 100 feet long and most 


of them are less than 50 feet long. The few ore bodies that 


have been prospected to depths greater than their observed 


lengths along the surface seem to be shootlike in form, but lit-


tle is known about their dip or pitch lengths. 


Deposits with feldspathic -gangue 


Tin deposits in which the gangue is dominantly feldspathic 


pegrriatite are less numerous than the greisen deposits, but they 


generally are larger; the largest dimensions measured or relia-


bly reported are: Thickness, 9 feet; strike length, 275 , feet; 


pitch length, more than 200 feet. Three of the larger deposits 


of this type, the Jones, Faires, and Ross, 8 have a well-defined 


pitch, which is probably true of most of the feldspathic as well 


as of the greisen deposits. 


The cassiterite of these deposits apparently was emplaced 


along lines of weakness sufficiently pronounced to be reopened 


by subsequent movements of the wall rocks, with accompanying 


abundant deposition of later pegmatite minerals. Some of the 


tin deposits remain relatively intact, in and along the margins 


of pegrnatite bodies thus enlarged, but others were so disrupted 


by the recurrent movements that only small and apparently dis-


connected parts of them are found in the feldspathic bodies. By 


a decrease in the abundance of cassiterite, these deposits grade 


into relatively barren feldspathic pegmatite that contains per-


haps 1 to 25 grains of cassiterite in each cubic foot. 


See references cited in table 18 for descriptions of these mines when 
in operation prior to 1907.
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Quantity and grade of ore 


During the course of the present investigation, 55 tin 


deposits, most of them poorly exposed, were examined (p1. 38). 


The locations of 37 others, including some mentioned in pu1-


lished accounts of early mining operations, were established 


only by float ore; 32 that were reported could not be found. 


With few exceptions, the 92 known deposits are too widely sepa-


rated to permit, the mining of more than one in a single opera-


tion. The maximum thicknesses of deposits in which this dimen-


sion could be measured were from 1* to 6 inches for 21 deposits, 


from 7 inches to 2 feet for 16 deposits, and from 3 to 4 feet 


for 4 deposits. Sloan 	 stat.es that the Ross deposit was 9 feet 


thick near the surface prior to its removal by mining. 


The cassiterite content of the ore bodies is very uneven. 


Assays and mill recoveries have shown that in adjacent deposits, 


or even within a single deposit, the metallic tin content ranges 


from a trace to more than 6 percent. Field estimates as high as 


10 percent have been made for small parts of ore bodies. There 


are no geologic indications that the cassiterite content will 


change materially in grade or mode of occurrence with depth, and 


this is true also of' the associated nonmetallic penatite miner-


als.


Accurate data from which to derive an estimate of ore 


reserves are lacking. On the basis of the approximate dimen-


sions and general grade o,f the 55 ore bodies examined, and pub-


lished information on previous 'mining (see references listed in 


table 18), the gross tin content of all the.deposits in the area 


may be as much as 10 tons of metallic tin per foot of depth; 


this includes at least 7 of .the larger deposits that have been 


mined to depths as great as 175 feet. Most of the deposits are 


J Sloan e 1arle, op. cit. • p. 39.
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less than a foot thick, however, and are not minable under ordi-


nary conditions. 


Only 18 of the deposits are known to be 1 foot or more thick, 


and for these the limit of reasonably inexpensive mining is the 


depth of partly weathered rock above the level of ground water, 


which is about 50 feet. Seven of these deposits, as mentioned 


above, have been mined to or below this depth, and one (the 


Swamp shaft ore body of the Ka-Mi-Tin Concentrating Co., which 


was under water during the present survey) is in low, marshy 


ground. The remaining 10 bodies of ore 1 foot or more thick 


have an average grade of possibly 1.5 percent tin; an average 


thickness Qf 3 feet and an average length of 100 feet are 


assumed, giving a calculated resOrve of 12,500 •tons of ore, con-


taining 188 tons of metallic tin, to a depth of 50 feet, an 


average of 0.375 ton of tin per foot of depth in each deposit. 


The 8 deposits of minable widths that have been mined to or 


below water level may contain ore of equal or even higher tin 


content, but the costs of mining would necessarily be much 


higher. 


-	 .	 Placer deposits 
0	 - 


The few known placer tin deposits in the belt occur in nar-


row valleys, near deposits in place; but most of them are less 


than 10 feet thick and contain only a negligible tonnage of cas-


siterite. Nothing is known regarding the possible occurrence of 


cassiierite in larger alluvial deposits farther downstream. 


Three of the most promising of the placers have been worked on a 


small scale. 


The best known placer deposit is that at the . Ross mine 


(locality 60 on p1. 38, and p1. 42), which yielded an unknown 


part of the mine's production of 130 tons of concentrates. 	 Of 


the original placer deposit, about 2,500 tons of cassiterite-


/ Sloen, Earle, op. cit., p. 92.
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bearing alluvium remains in an area of 25,000 square feet. The 


remainder of the deposit is probably of low grade. The margin 


of the deposit is shown in plate 42, which also shows the loca-


tions of the original open cut and 121-foot shaft, as well as 


more recent prospect openings. 


A placer deposit, having a surface area of 60,000 square 


feet	 adjacent to the Jones mine (locality 23, p1. 38) was 


prospected inl903-04, but the 'esults are unknown. Keith 


states that the Blue Ridge Tin Corporation produced several 


thousand pounds of concentrates from part of an alluvial area of 


about 50,000 square feet in the narrow valley immediately south 


of locality 50, plates 38 and 39. 


The three known placers, together wi .th. similar small bodies 


yet to be discovered, might add as much as 100 tons of metallIc 


tin to the reserves. A little additional placer tin might be 


recovered from the tin-bearing soils, mostly less than 1 foot 


thick, which cover the weathered bedrock for distances rarely 


exceeding 300 feet down slope from outcrops of the tin deposits. 


These shallow soils, which could be removed by scraper, may con-


tain about 50 tons of metallic tin. Very few of the deposits in 


place, however, are weathered sufficiently to be handled by 


scrapers.


Summary of deDos its 


The locations of all deposits examined or reported are shown 


in plate 38, and available information bearing on geologic and 


economic features are listed in table 18. Underground workings 


were not accessible at the time of the survey. A few of these 


have been describedin earlier reports, and references to the 


descriptions are listed in the table. 


J Pratt, 3. L, and Sterrett, D. B., The tin deposits of the Carolinas: 
NortETharolina Geol. Survey Bull. 19, P. 29, 19&4. 


f Keith, Arthur, and Sterrett, D. B., Tin reeources.of. the Kings Moun-. 
tainistrict, N. C. and S. C.: U. S. Geol. Survey Bull. 660, p. 11, 1917.
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Atlas prospect shaft.--Early in 1941, at the completion of 


the present study of the tin deposits, the Atlas Collapsible 


Tube Co., of Chicago, began prospecting at the old Faires mine 


nar the southern limit of the town of Kings Mountain. A shaft 


about 30 feet deep was sunk 125 feet northeast of the Faires 


shaft without encouraging results. Two churn-drill holes 


approximately 40 feet apart were then drilled about 200 feet 


N. 15° W. of the Faires shaft. Hole No. 1 was drilled to a 


depth of 122 feet, -and hole No. 2 to.a depth : of 144 feet. Show-


ings of tin ore were reported from each hole, but No. 2, in 


which the showings were said to be best at depths of 59, 89 to 


104, and 144 feet, was considered the better; a shaft was then 


sunk adjacent to hole No. 2. The shaft had reached a depth of 


12& feet in April 1942, when the management permitted an exami-


nation to be made-;	 - 


The walls of the shaft were boarded -up. Crosscuts had been 


driven from the bottom foT 30 feet northwest and 12 feet south-


east. Two pegmatite bodies and two layers of greisen, conform-


able with the foliation in muecovite schist, were exposed in the 


crosscuts, as shown in figure 28. The larger of the pegmatite 


bodies is 7 feet thick, and was exposed at the base of the shaft; 


it is said to have lensed out upward at a depth of 95 feet. The 


section of this body exposed in the northeast wall of the shaft 


shows the relative ages of some of the commoner pegmatite miner-


als. Relatively fine-grained albite and quartz,-comprising a 


lenticular core about 2 feet thick, have invaded a distinctly 


earlier body composed largely of coarse-grained microcline with 


some spodumene, quartz, and cassiterite. 


The cassiterite was seen only in the niicrocline-rich rock in 


the southwest wall of the sha-ft where the .albitic rock has per-


meated the older mass irregularly, and is not confined to a core. 


It was obvious that the cassiterite-bearing rock at this point 


is of commercial grade, averaging possibly as much as 2 percent
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of tin, but no cassiterite was seen along the strike in the 


opposite wall. In order to determine whether or not all of the 


microcline-rich robk can be regarded as tin ore, a transverse 


channel sample was taken from the northwest side of the body, in 


the northeast face. 


The peginatite body exposed in the southeast croscut is 2 to 


4 feet thick, has a layered structure, and consists of fine-


grained albite and quartz; a little coarse-grained microcline 


5	 0	 2OFeet 


Figure 2.--PlRfl of crosscut and rocks exposed at base of Atlas shaft,
April l942. 


occurs largely, but not entirely, adjacent to the enclosing 


schist. No cassiterite was visible in this body, but a trans-


verse channel sample was taken from the northwest 14 inches of 


the body, and another from the southeast 18 inches. 


Each of the greisen layers exposed, one in the southeast 


crosscut, the other in the northwest, is 12 inches thick. Each 


layer was sampled.
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The five samples, assayed by J. G. Fairchild in the chemical 


laboratory of the Geological Survey, showed less than O,O per-


cent of metallic tin in each. It is apparent, therefore, that 


the only ore of economic grade found in crosscutting four bodies 


of possible tin-bparing rock, which have an aggregate thickness 


of 11 feet 8 inches, is in the larger pegmatite, and is exposed 


only in the southwest wall of the shaft. The continuity of the 


ore to the southwest of the shaft can be determined only by 


drifting in that direction. 


SPODUNENE RESERVES 


The tin-spodumene belt contains an enormous reserve of spodu-


mene, but a steady production in large quantities can be 


attained only by mining and milling comparatively rich pegmatite 


that may contain from 10 to 50 percent of spodumeie. This might 


be feasible if a concentration procedure were developed that 


would yield spodumene as the chief..but not the only product. 


Possible byproduct minerals, for which there ae ready markets, 


include cassiterite, columbite-tantalite, beryl, fine-grained 


muscovite, feldspars, and possibly amblygonite. All of these 


except the feldspars are minor constituents where spodumene is 


most abundant. 


'In laboratory tests that showed the possibility of making a 


good separation of spodumene, Norman and Gieseke 	 used rock 


from the tin-spodumene belt that contained from 	 to 50 percent 


spodumene. Hes 'states that hand-cobbed ore mined 1* miles 


southwest of Kings Mountain .cpntained more than 50 percent spod-


umene. He estimates /that the pegmatite bodies of the entire 


belt may contain an average of 15 percent spodumene. The avail-


able information concerning grade is derived, however, from ore 


/ Norman, James, and Gieseke, H. 7. • Beneficiation of spodurnene rock 
by froth flotation: Am. Inst. Yin. Yet. Eng. Tech. Pub. 1161, p . 2, 1940. 


/ Hess, F. L., The spodumene pegmatites of North Carolina: 	 cori, Geol-
ogy, vol. 35, p. 965, 194O. 


/ Ides.
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that has been taken only from some of the richest outcrops; peg-


matite bodies that contain only small, sporadic crystals have 


apparently escaped general notice. Because of the high propor-


tion of fine-grained bodies that consist largely of albite and 


quartz, it is neither possible nor practicable to estimate the 


total amount of spodumene in the belt. 


The most favorable showing of spodumene is exposed •in a 


quarry 100 feet long, 12 feet wide, and 35 feet in maximum depth, 


located 1* miles southwest of Kings Nountain. The opening.has 


been made in the east side of a pegmatite body 85 feet thick at 


this point, and at least 1,450 feet long, but the comparatively 


rich part exposed in the quarry averages only about 8 feet in 


thickness. The spodumene crystals here are among the largest in 


the belt; the maximum length observed was 38 inches. It is rea-


sonable to expect a small quantity of hand-cobbed ore containing 


as much as 50 percent of spodumene from this quarry, but the 


large quantity of low-grade rock on the dump shows that only the 


richest part of the rock exposed is of such grade. The rest of 


the pegmtite body also contains spodumene, but the average 


grade is considerably lower than that of the rock in the quarry, 


and few of the crystals exceed 3 inches in length. 


Some of the pegmatite bodies richest in spodumene occur in 


the two areas shown in plates 39 and 40. Although they consti-


tute only a small portion of the belt, these two areas contain 


more than 700 pegmatite bodies 1 foot or more thick. The total 


number in the belt, therefore, must be very large. It is possi-


ble to make a rough estimate of the quantity of spodumene ore in 


these areas, although little is known about the average spodu-


mene •content of the pegmatite that could be applied to large 


tonnages. Comparatively small parts of bodies that may contain 


as much as 50 percent of spodumene are included because their 


limits are unknown, and separate estimates cannot be made.
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The Beaverdam Creek area, shown in plate 40, contains 388 
pegrnatite bodies 1 foot or more thick. Spodumene was identified 


in 245, and about half of these may contain from 10 to 25 per-
cent of spodumene, but probably not more than one-fourth are 


large enough to be workable. About 60 bodies, therefore, having 


an average thickness of about 10 feet and an average length of 


250 feet, are estimated to contain rock of possible commercial 


grade. Assuming that not more than half of the material in 


these bodies would be rich enough to mill, and that this part 


would yield at least 15 percent of spodumene, it is estimated 


that the Beaverdam Creek area contains something on the order of 
625,000 tons of possible ore, containing about 93,750 tons of 
recoverable spodumene, to a depth of 100 feet. 


The area southwest of Kings Nountain, shown in plate 39, 
contains 376 peginatite bodies 1 foot or more thick. Spodumene 
was identified in 256; it is safe to assume that at least half 
of these, or 128, include rock that contains from 10 to 25 per-
cent of spdiimene, and are thick enough to be quarried. The 


bodies in this area have a wider range of thickness and length 


than those in the Beaverdam Creek area, but spodumene is less 
evenly distributed, so that greater allowance must be made for 


rock that would not be milled, perhaps not even quarried. It is 


estimated that the average thickness of the 128 bodies is 
35 feet and the average length 540 feet; probably not more than 
one-fifth of the rock they contain would be workable, and this 


entire amount probably contains at least 15 percent of spodu-
mene. Using these figures, it is estimated that this sector of 


the belt contains no less than 3,700,000 tons of possible ore, 
containing about 555,000 tons of recoverable spodumCne, to a 
depth of 100 feet. 


The combined estimate for the two areas is a minimum of 


nearly 650,000 tons of spodumene in rock that may be minable to







T} TIN-SPODIThIENE BELT OF THE CAROLINAS 	 269 


a depth of 100 feet. Boyd 	 gives the following analysis of 


the spodumene obtained from a hand-sorted sample crushed to 


minus one-half inch, from which fragments containing visible 


impurities were rejected: 


Percent	 Percent 


Si02..................63.84 	 K20...................None 
Al2O3.................28.61	 Na20..................None 
Fe203..................19	 Li20..................7.26 
CaO....................04	 Ignition loss..........16
NgO....................Trace 


It has been found	 'that the amounts of the minor constitu-





ents, particularly Fe 203 , vary considerably even:in a single 


pegmatite body. Assuming an average of 7 percent Li0 2 , the pos-


sibly recoverable spodumene estimated above would contain about 


45,500 tons of lithia, or more than 20,000 tons of metallic 


lithium. The two areas to which this estimate applies have a 


combined leñgth of only 6* miles out of a total of 24* miles for 


the belt. Further, the estimate applies only to the very large 


quantities of spodumene rock that might be minable for a compos-


ite mineral output, rather than to the relatively small bodies 


of rock that contain from 30 to 50 percent of spodumene. 


/ Boyd, J. L • Jr., P7rometric properties of sIDodumene-feldspar mix-
tures: Am. Ceramic Soc. Jour., vol. 21, p. 3S6, l93. 


17/ Gabriel, Alton; Slavth, Norris; and Carl, H. T. • op. cit. • p. 119-
121, 1214.
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ABSTRACT 


Niobium in rocks occurs in highest concentrations 
in granitic pegmatites and in alkalic rocks such as the 
nepheline syenites. It occurs commonly as a substit-
uent in titanium minerals. Weathering of alkalic 
rocks produces bauxite enriched in niobium. Analyses 
show bauxite from Arkansas to contain an average of 
0.05 percent Nb. The niobium present in the Arkansas 
bauxite processed annually is equal in amount to about 
80 percent of that imported annually by the United 
States. Fractionation of black sand from Arkansas 
bauxite shows the niobium to be concentrated chiefly 
in an ilmeñte fraction containing more than 40 percent 
TiC2 and as much as 0.86 percent Nb. 


Analyses of titanium minerals from many 
sources show the presence of niobium, the amount 
present varying with the type of rock in which the 
minerals occur. Minerals from alkalic rocks and 
from granitic pegmatites are highest in niobium con-
tent.


Metallurgical research is needed, especially on 
the possibility of recovering niobium and titanium from 
chlorination processes. 


INTRODUCTION 


Niobium (columbium) has recently become im -
portant in the manufacture of certain high-temperature 
and non-creep steels. The United States imported


more than 1-1/2 million pounds of niobium ore 
(concentrates) in 1949 (Clark, 1951);1 domestic pro-
duction was very small. The world production has 
come from granitic pegmatites and as a byproduct of 
the recovery of cassiterite from placers derived 
from granitic rocks. 


Early in 1951 the Geological Survey undertook a 
search for new sources of niobium. Fortunately the 
general pattern of the geochemical behavior of 
niobium was fairly well known from an earlier sum-
mary of the literature (Fleischer and Harder, 1945) 
and from the comprehensive researches of Rankania 
(1948). From these it was possible to select for 
further study several types of material in which 
niobium might be present in concentrations sufficient 
to make .them of interest as source materials. 


Those selected as the most promising types of 
material were (1) alkalic rocks, especially nepheline 
syenites; (2) bauxites derived from alkalic rocks; 
(3) titanium minerals and ores; (4) zirconium minerals 
and ores; (5) tungsten minerals and ores; and (6) tin 
minerals and ores. The present report is a prelim -
inary account of work on the first three. Niobium has 
been found in concentraticns sufficiently high to 
justify research on the metallurgical processes for 
its separation and recovery. The search for new 
sources of niobium will be continued, and it is hoped 
that this report will stimulate others to begin the 
required metallurgical research. 


tSee Literature cited







ACKNOWLEDGMENTS 


We are indebted to our colleagues M. K. Carron, 
J. I. Dinnin, and Leonard Shapiro, who made chem-
ical analyses; Elizabeth L. Hufschmidt, J. C. Rabbitt, 
and H. J. Rose, Jr., who made spectrographic 
analyses; and Jewell J. Glass and Marie L. Lindberg, 
who made mineralogical separations. P.. P. Bryson, 
E. P. Kaiser, J. J. Norton, and W. T. Pecora, of 
the Geological Survey, contributed advice as to the 
selection of samples for analysis. 


Samples for analysis were contributed by the 
following companies, who kindly granted permission 
to publish the results obtained. Alcoa Mining Co., 
American Cyanamid Co., Dulin Bauxite Co., Consol-
idated Chemical Industries, Dulin Bauxite Co., 
E. I. du Pont de Nemours Co., The Glidden Co., 
National Lead Co., New Jersey Zinc Co., and 
Ventures, Ltd. 


GENERAL GEOCHEMICAL CONSIDERATIONS 


Niobium is a chemical element with atomic 
number 41 and atomic weight 92.91. It belongs to the 
fifth group of the periodic table and is quinquevalent 
in most of its compounds. Niobium is a rare element; 
Rankama (1948, pp. 48-52) estimates its abundance 
in igneous rocks to be 0.0024 percent, which would 
make it about thirty-first in abundance of the elements. 


The empirical ionic radius of niobium is given 
as 0.69A. (Ahrens, 1952), not very different from 
those of magnesium (0.66A.) and ferrous iron (0.74A. ). 
The valence of niobium, however, is so much higher 
that one would expect that magnesium aiid iron 
minerals formed in the early stages of magmatic 
crystallization would not contain much niobium. This 
expectation has been verified experimentally. As 
crystalliation of igneous rocks proceeds, niobfürn is 
pféreñtially concentrated in the residual magmas 
as shown by Goldschmidt (1937) and by Rankama 
(1948). According to Rankama, the ineous rocks of 
highest niqbium content are the granites (0.002 1 per-
cent), the syenites (0.0035 percent), and the nepheline 
syenites (0.03 1 percent). Of all igneous rocks, there-
fore, the nepheline syenites and similar alkalic rocks 
cohtain more than 10 times the concentration of other 
rocks and appear to be the most promising for further 
study.


Goldschmidt (1937, p. 667) points out that 
niobium would be expected, considering its ionic 
potential, to be concentrated during weathering pro-
cesses; he states that for bauxite the factor of concen-
tration is 4 to 5 as compared with the parent rock. 
Because the nepheline syenites are rocks high in nio-
bium, bauxites derived from them should be particularly 
rich in niobium. This has now been tested and veri-
fied in the laboratory of the Geological Survey and 
a summary of the results on Arkansas bauxites has 
been published in a recent paper (Gordon and Murata, 
1952). The study is being pursued further, particularly 
to learn the mode of occurrence of the niobium and its 
distribution in the bauxite district and among the 
minerals of the bauxite. 


One would expect that niobium would occur as 
a substituent for elements of high valence having ionic 
radii close to 0.60A. These include quinquevalent


Ta (0.68A.), quadrivalent Ti (0.68A.), Zr (0.79A.), 
Sn (0.71A.), and Mo (0.62A.), and sexivalent 
W (0.62A.).. This is confirmed by experimental data 
except for molybdenum. The very close association 
of niobium and tantalum is well known. Rankama 
(1948, pp. 48-52) points out that these elements are 
separable in nature and that the Nb:Ta ratio, which 
averages 11.4, is very much higher (384) in nepheline 
syenites. The association of niobium with titanium 
has been shown by the workofHevesy, Alexander, and 
WUrstlin (1929), Kunitz (1936), Borowsky and Blochin 
(1937), Panteleleev (1938), and R.ankama (1948). The 
niobium content of titanium minerals, with particular 
attention to their geological environment, is also 
under investigation in the Geological Survey labora-
tories. A summary of the results up to now, including 
data from the literature, is given below. Studies of 
the association of niobium with tungsten, tin, zirconium, 
and molybdenum will be reported later. 


METHOD OF SPECTROGRAPHIC ANALYSIS 


The spectrographic analyses were made under 
the following conditions: 


Excitation: 220-volt ballasted d-c arc, run at 15.5 a. 
Arc gap maintained at 3.5 mm through -
out the burning period. Arc image 
focussed on the slit at 5.5 magnification, 
and light from the central 2 mm part 
allowed to enter the spectrograph. 


Spectrograph: Wadsworth-mounting type of grating 
spectrograph with dispersion of 5A/mm 
in the first order. 


Wavelength range povered: 2,230 - 4,730A in the 
first order. Such a wide range is un-
necessary for analyses solely for Nb, but 
was recorded so that the spectrograms 
would be available for future study of 
other elements. 


Electrodes: High-purity graphite rods, 1/4 in. 
diameter, with thin-walled cavity as de-
scribed by T\4yers (1951); used as the 
anode. 


Plate: Eastman 111-0, developed at 20°C for 5 mm. 
in DK-50 developer. 


Plate calibration: Method of Dieke and Crosswhite 
(1943). Iron lines present in spectra of 
a quartz -microcline mixture containing 
1 percent Fe203 (matrix of comparison 
standards) were used. 


Microphotometer: ProjectiOn comparator -micro - 
photometer employing a scanning slit at 
the plate. 


Nb lines used: 3163.40 and 3194.98A. Limit of detec-
tion, 0.01 percent in the samples as 
analyzed. 


Analytical curves were established by means 
of a set of standards containing known concentrations 
of Nb2O5 and Ta205 (high-purity oxides) in a matrix 
consisting of 60 parts of quartz, 40parts of microcline, 
and 1 part of Fe2O3, 2-5-mg portions being arced to







completion. The standards were made by successive 
dilutions to contain 1.00, 0.464, 0.215, 0.100, 0.0464, 
0.0215 .....0.00100 percent Nb and Ta. No internal 
standard was used. The quartz-feldspar-iron oxide 
matrix will hereafter be referred to as the pegmatite 
base.


All rocks and minerals were first crushed, quar - 
tered, and ground in agate mortars to pass 150-mesh silk 
bolting cloth. Bauxites and clays were then ignited at 
900°C and the loss in weight noted so that the final percent-
age of Nb could be calculated to the original, unignited state. 


In order to analyze materials of greatly different 
chemical composition by means of the pegmatite -base 
standards, the samples were further treated in such 
a way as to make their composition more nearly that 
of the standards. Igneous rocks were mixed with one-
half their weight of pure quartz. All other materials 
were mixed with an equal weight of a powder composed 
of 95 percent quartz and 5 percent Na2COS. 


The prepared samples were then analyzed by 
arcing to completion duplicate 25-mg portions. All 
samples showing 0.05 percent or more of Nb were 
next diluted with sufficient pegmatite base so that their 
reanalysis would be done at a concentration level of 
about 0.015 percent Nb. This practice resulted in 
greater accuracy for samples hiqh in Nb because these 
(in the diluted state) closely approached the comparison 
standards in composition. As a test of the reproduc-
ibility of the method, a number of samples were 
analyzed in duplicate on several plates on different 
days. Considering the mean of the duplicate on each 
plate as a determination, the results were within ± 
10 percent of the average of all determinations. 


To date, only a few samples have been analyzed 
chemically, and we are indebted to J. I. Dinnin and 
M. K. Carron, of the Geological Survey, for the 
chemical results tabulated below.


ercent Nb
Spectrographic Chemical 


Bauxite-----------0.053')	 0. 0	 Av Bauxite-----------. 050 ( 4'1	 . 03 
2. 4 r-	 2.7	 03/ 


Woiframite—	 1. 3	 \	 1. 2 
\	 Lepidolite---------1. 1 -	 1.2 


EXPER.IMENTAL RESULTS 


Niobium in igneous rocks 


The average content of niobium in various types 
of igneous rocks wasdeterminedbyR.ankarna (1948) by 
the analysis of 78 samples with the following results: 


Percent Nb 
(average)


Anorthosites and dunites---------- 0. 00003 
Diorites--------------- --------- .0004 
Eclogites--------------- -------- . 0004 
Basic alkalic rocks------- ------- . 0014 
Ultrabasic rocks----------------- . 0016 
Gabbros--------- --------------- .0019 
Granites---------	 ----------- . 0021 
Syenites------------- ----------- . 0035 
Nepheline syenites--------------- . 031


Our studies have confirmed the relatively high 
niobium content of nepheline syenites and related 
rocks and have shown that high niobium content is 
particularly characteristic of those alkalic rocks with 
which are associated the remarkable masses of 
crystalline CaCO3 generally referred to as 
"carbonatites." As further study of these rocks, 
particularly of the mode of occurrence of the niobium 
in them, is under way, we shall reserve detailed 
discussion and merely present the data available on 
all rocks that have been reported to contain as much 
as 0.01 percent Nb. These data are assembled in 
table 1. Nearly all the 52 rocks listed are nepheline 
syenites or related rocks, with only a few rocks of 
granitic composition and a. few mafic rocks that are 
associated with alkalic rocks. No quantitative data 
are yet available on the distribution of niobium among 
the minerals of these rocks, although it is known that 
the niobium is largely concentrated in such titanium 
minerals as rutile, ilmenite, perovskite, and sphene. 
Analyses of these minerals separated from the above-
mentioned or from similar rocks are listed in table 8 
and are discussed below under the heading "Niobium 
content of titanium minerals. ' Part of the niobium in 
some of these rocks is present in zirconium minerals 
such as zircon, eudialyte, and catapleiite, and 
part is in some rocks as the niobium minerals 
pyrochlore (alkalic rocks) and columbite or microlite 
(granitic rocks).


Niobium in bauxites 


We have extended the work of Gordon and 
Murata (1952), whose analyses of 14 bauxites and 
bauxitic clays from Arkansas showed a minimum 
content of 0.02 percent Nb, a maximum content of 
0.1 percent Nb, and an average content of 0.05 per-
cent Nb. Table 2 lists these analyses and those of 
32 additional samples which confirm the earlier results. 
Further work is in progress to determine how the 
niobium content varies in different parts and types of 
bauxite deposits in Arkansas and to determine the dis-
tribution of niobium among the minerals of the bauxite. 


Analyses have also been made by the 
Geological Survey of many samples of bauxite 
derived from rocks other than alkalic rocks, 
including material derived from basaltic rocks, 
gneisses, and limestones. These samples have 
much lower contents of niobiuth; none was found 
that contained as much as 0.01 percent Nb. The 
samples include 5 lateriti6bauxites from Oregon, 
collected by J. W. Hosterman; 28 high-alumina 
clays from Idaho and Washington, collected by 
I. G. Sohn and J. W. Hosterman; 3 bauxites from 
Surinam, Dutch Guiana, kindly furnished by 
Aluminum Co. of America and American Cyanamid 
Co.; and 1 bauxite from Berbice, British Guiana, 
kindly furnished by American Cyanamid Co. 
Fankama (1948) reports 0.004 percent Nb in 
bauxites from Melegesbanya, near Gant, Hungary, 
and from Rock Run, Ala. It is of interest to 
note (table 3) that samples of red mud from 
treatment of Surinam and Jamaica bauxites both 
contained 0.02 percent Nb, which suggests that 
these bauxites contain some thousandths of - a 
percent of Nb. 


We hope to analyze bauxites which are from 
localities, other than Arkansas, where the bauxite 







Table 1.--Niobium content of rocks reported to contain 0.01 percent or more Nb 


Locality
Number of 
samples Percent Nb Type of rock Collector Analyst 


1 Arkansas: Pulaski and 9 0.016-0.035 M. Gordon, K. J. Murata, 
Saline Counties. R. P. Bryson. H. J. Rose, Jr. 


2 Arkansas, Saline County 1 .0k Tinguaite dike------- W. T. Holser K. J. Murata. 
.3 Arkansas, Magnet Cove------ 5 .02-.06 Alkalic rocks-- ------ W. T. Pecora---- K. J. Murata, 


H. J. Rose, Jr. 
k Arkansas, Potash Sulfur 6 .05,	 . 15,	 .27


Nepheline syenite---------


W. T. Pecora, J. D. Fletcher, 
Springs. E. Ingerson. K. J. Murata. 


1.6,	 2.7,	 3.0 Altered alkalic rocks- J 
5 Colorado, Iron Hill_______ 11 .OX


----do--------------------


Alkalic rocks---------V. R. Wilmarth J. D. Fletcher. 
6 Idaho, Lemhi County----------2 .01,	 .03 Granite peatite----- W. A. Roberts- H. J. Rose, Jr. 
7 New Hampshire, Bartlett 1 .02 W. T. Holser---- K. J. Murata. 
8 New Jersey, Beemerville-- 1 .01


Granite-------------
Nepheline syenite------ Do. 


9 New Mexico, Wind Mountains--- 1 .02 ----do------------------ Do. 
10 ----do-------------------------1 .3k Eudialyte .syenite-------do---------. Do. 
11 New Mexico, Black Mountains_ 1 .03 Nepheline syenite------


-.-----do------------


Do. 
12 New Mexico, Jemez Mountains 2 .01 C. S. Ross-------Do. 
13 Texas, Sierra Diablo k .05-.2 Alkalic rocks-------- A. Slaughter---- J. C. Rabbitt. 
1k Greenland, Julienahaab dist.- 2 .32,	 .21


do------------


Ussing (1912). 
15 Sweden, Gellaberg, Skne 1 .017


do------------


----- --------- Rankama (19k8). 
16 1 .02


Rhyolites-------------


Phonolite-------------- Do. 
17


Germany, Hammer--------------
Portugal, Serrade Monchique-- 1 .0k


Nepheline syenite-------


------ Rankama (19k8). 
18 U.S.S.R.,Mariupol dist.____ 7 .02-08


Feldspar basalt--------


-- Morozewicz (1930). 
19 U.S.S.R., Kola Peninsula- 1 .11


Nepheline syenite------
----do------------------
Titanomagnetite - -------------- Rankama (19k8). 


olivinite. -


aThe accuracy of these old chemical analyses is questionable.
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Table 2. --Niobium content of Arkansas bauxite 


Sample no. Percent Nb Collector Analyst 


1 0.02 K. J. Murata. 
2 .04 Do. 
3	 •.	 . .050 Do. 
4 .06


.do ---------------------
do----------------------Do. 


5 .03


do-----------------------


Do. 


6 .02. Do. 


7 .04 do----------------------Do. 
8 .053 Do. 


9 .07 do-----------------------Do. 
10 .04 Do. 
11 .1 Do. 
12 .02


M. Gordon--------------------


Do. 
13 .02 Do. 
14 .08


do----------------------


Do. 
15 .085


do----------------------


Do. 
16	 . .028 .	 Do. 
17 .048


do-----------------------
W. R. Griffitts --------------


.	 R. P. Bryson-----------------
J. I. Tracey, Jr.-------------
M.. Gordon--------------------


Do. 
18 .033 Do. 
19 .04


do-----------------------


do----------------------
Alcoa, Hurricane Creek Do. 


20 .051


-----do----------------------


•. J. D. Fletcher. 
21 .047 . Do. 
22 .045 Reynolds Metal Co., Do. 


Hurricane Creek. 
:i


do----------------------


25 .049 Do. 
26 .05


. -----do----------------------


K. J. Murata. 
27 .055 H. J. Rose and 


E. H Hufschmidt. 
28 .036 Do. 


29 .03 Do. 
30 .	 .03 Do. 
31 .04 Do. 
32 .082 Do. 
33 .050


do----------------------


Do. 
34 .03,,


R. P. Bryson-----------------


do----------------------


Do. 


35 .04 Do. 
36 .02


do-----------------------
do-----------------------


Do. 
37 .02


do-----------------------


Do. 
38 .02


do----------------------


do----------------------


Do. 
39 .034 Do. 
40 .043


do-----------------------


do----------------------
do----------------------


Do. 
41 .054


-----do-----------------------


Do. 
42 .057


do----------------------


do-----------------------
do----------------------
do----------------------H. J. Rose and 


E. H Hufscbmidt. 
43 .057 Do. 
44 .034 Do. 
45 .067


do----------------------
do----------------------


Do. 
46 050


do----------------------
do----------------------Do.


Average, fb samples-
Average, 39 individual samples-------------------------------------------------------------- .044 
Average, 7 composite samples (nos. 20-25, 46)--------	 - .049 


Descriptions of samples: 


1. Dark reddish-brown to black bauxite pebbles filling channels in the lower bauxite bed in 
the Fletcher mine of Reynolds Mining Corp. in the WSESW* sec. 11, T. 2 S., R. 14 W., 
Saline County. 


2. Oxidized ferruginous granitic-textured bauxite from a weathered outcrop in the Pruden 
mine, Alcoa Mining Co., NEfrSW sec. 16, T. 2 5., R. 14 W., Saline County. 


3. Red baucite with black pisolites ("birds-eye ore") from mining face in the west part of 
the Section 16 mine, Alcoa Mining Co., SE*SWsec. 16, T. 2 5., R. 14W., Saline County. 


4. Granitic-textured bauxite ("sponge ore") block from along company road in Middle Maud 
mine, Alcoa Mining Co., in SW*SE sec. 22, T. 2 5., R. 14 W., Saline County. 


5. Poorly pisolitic bauxite containing fine siderite, from U. S. Bur. Mines drill hole 3-019, 
depth 267 feet, South Ironton deposit, W.A. Dreher property, in the NWSE* sec. 14, T. 
1 S., R. 12 W., near Ironton, Pulaski County. 
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Descriptions of samples, table 2--Continued 


6. Pisolitic bauxite hardcan with fluid oisolites frnm tJ. S Pair: Mincs thi11 }i1	 _1271 
depth 278 feet, Bates deposit, in the N''1NE* sec. 21, T. 1 S., R. 12W., Pulaski County. 


7. Pisolitic bauxite cut by a vein of crystalline siderite in U. S. Bur. Mines drill hole 
16-ok8, depth k55.2 feet, in the East Bauxite deposi-t, International Paper Co. property, 
in the SE* sec. 31, T. 2 S., R. 13 W., Saline County. 


8. Poorly pisolitic bauxite containing siderite and chlorite, from U. S. Bur. Mines drill 
hole 16-05? ,. depth k73.0 to k73.l feet, East Bauxite deposit, International Paper Co. 
property, SE sec. 31, T. 2 S., R. 1k W., Saline County. 


9. Poorly pisolitic siliceous bauxite from U. S. Bur. Mines drill hole 16-052, depth k5l.9 
to k52.2 feet.	 - 


10. Tannish-gray bauxitic underclay from U. S. Bur. Mines drill hole 16-052, depth k80.5 
to k80.6 feet. 


11. Fragmental kaolinitic underclay from U. S. Bur. lYfines drill hole 16 -052 , depth k88 .feet. 
12. Type III bauxite deposit. Transported pebblr bauxite with gibbsitic to kaolinitic matrix, 


from east face of the Harley pit mine of Dulin Bauxite Co., SE*SE*, sec. 2k, T. 1 N., R. 
12 W., Pulaski County. 


13. Type III bauxite deposit. Cross-bedded bauxite from ore body in Reichart shaft mine, 
NW*SW*, sec. 2, T. 1 S., R. 12 W., Pulaski County. 


1k. Type IV bauxite deposit. Transported light-tan bauxite rubble, at or near top of upper 
bauxite bed, near middle of west wall of the Midwest Pit mine of Midwest Mines Co. in 
the ENE*NE*, sec. 2k, T. 2 S., R. 1kW., Saline County. 


15. Harris deposits near Bryant. 
16. Ratcliffe mine, Pulaski County. 
17. Stuckey pit at Bauxite. 
18. Section 26 mine near Beuxite. 
19. Hurricane Creek plant. 
20. Reynolds. Month-end composite, July, August, September 19k7. 
21. Reynolds. Month-end composite, June, July, August 19k8. 
22. Reynolds. Month-end October 19kg. 
23. Reynolds. Month-end April 1950. 
2k. Reynolds. Month-end April 1951. 
25. Reynolds. Month-end November 1951. 
26. Reynolds. Bauxite from Hurricane Creek plant. 
27. Bauxitic clay (from Consolidated Chemical Industries plant stockpile), Bierman mine, 


Pulaski County. 
28. Bauxite (from plant stockpile), Bierman mine'. 
29. Bauxite. Monthly composite, Berry-Mayhan mine; SW*NE*, sec. 2, T. 1 5., R. 12 W., 


Pulaski County. American Cyanamid Co, Berger Plant. 
30. Bauxite, low-iron type (raw composite) Dan Rauch mine, SE*NE, sec. 9, T. 1 S., R. 12 W., 


Pulaski County. American Cyanamid Co. 
31. Bauxite, calcined product from blend of bauxite, Dixie mine, SW*SW*,sec. 36, T. 1 N., R. 


12 W., Pulaski County, and BC-k0 mine, SE-NW, sec. 31, T. 2 S., R. 13 W., Saline County. 
Dulin Bauxite Co. 


32. Bauxite, high organic content typical; part granitic and part pisolitic. Bertha Extn. 
mine, SE*, sec. 27, T. 2 5., R. 1k W., Saline County. Alcoa Mining Co. 


33. Bauxite, granitic, grab sample from conveyor belt.' Nielson Undergroundmine, NWNW, sec. 
26, T. 2 5., R. 1k W., Saline County. Alcoa Mining Co. 


3k. Bauxite, grab sample by shaft, BC-kOO mine, SENW*, sec. 31, T. 2 5., R. 13 W., Saline 
County. Dulin Bauxite Co. 


35. Bauxite(?) from thin bed in Wilcox formation (core sample), middle of sec. 28, T. 2 S., 
R. 1k W., Saline County. Alcoa Mining Co. 


36. Bauxite, auger drill sample, upper 6 feet; Lewis mine, NWNW*, sec. 9, T. 1 S., R. 12W., 
Pulaski County. American Cyanaznid Co. 


37. Bauxite, auger ri1lsamp1e, 6 to 12 feet; Lewis mine,NW*NW, sec. 9, T. 1 S., R. 12 W., 
Pulaski County. American Cyanamid Co. 	 -	 ' 


38. Bauxite, auger drill sample, 12 to '18 feet; Lewis mine, 	 sec. 9, T. 1 S., R. ' 12 W., 
Pulaski County. American Cyanamid Co. 


39. Bauxite, daily mine production. Harris mine, NE*NW*, sec. 36, T. 1 S., R. 1k W., 
Saline County. Reynolds Mining Co. 12-13-51. 


kO. Bauxite, daily mine production. Harris mine, NE-NW*, ,sec. 36, ' T. 1 5., R. 1k W., 
Saline County. Reynolds Mining Co. 12-lk-5l. 


ki. Bauxite, daile mine production. Harris mine, NE*NW*,. sec. 36, T. 1 5., H. 1k W., 
Saline County. Reynolds Mining Co. 12-19-51. 


k2. Bauxite, daily mine' production. , Harris mine, NEN, sec. 36, T..1 S., R..lk W., 
Saline County. Reynolds Mining Co. 12-30-51. 


k3. Bauxite, daily mine production. Harris mine, NE-NW-, sec. 36, T. 1 'S., R. 1k W., 
Saline County. Reynolds Mining Co. 12-31-51. 	 ,	 - 


kk. Bauxite, daily mine production (12-31-51), Bray mine, sec. 35, T. 1 5., R. 1k W,., 
Saline County. Reynolds Mining Co. 


k5. Bauxitic clay, one-dly withdrawal (12-19-51). Elrod-Harris low-grade pile, sec. 35, T. 
1 5., R. 1k W., Saline County, Reynolds Mining Co. 


k6. Bauxite. Monthly composite for January, 1952, metal-grade shipments by Alcoa from Arkansas.







has been derived from alkalic rocks and which may 
therefore be expected to be highin niobium content. 
Among such localities are the following: 


Poços da Caldas, Minas Gerais, Brazil. 
ile de Los, French Guinea, French WestAfrica. 
Gold Coast, western Africa. 


Niobium in byproduáts of bauxite plants 


As stated previously, no data are yet available 
as to the distribution of niobium among the minerals 
present in bauxite. However, it is highly improbable 
from geochemical considerations that -it is present in 
high concentrations as a substituent in the aluminum 
oxide hydrates or ferric oxide hydrates that consti-
tute the bulk of bauxite ore. Rather, niobium would be 
expected to be present in solid solution in the 
tatanium and zirconium minerals. If this is correct, 
it might reasonably be expected that niobium could 
be concentrated in some stage of the-chemical pro-
cessing of bauxite ore. 


In brief, the treatment of bauxite, as carried 
out at the Hurricane Creek, Ark, plant of the 
Reynolds Metal Co., is as follows: The bauxite is 
digested in hot sodium hydroxide solution. The 
insoluble material is separated frOm it as coarse 
material ("black sand") and fine material ("red mud"). 
From the solution, Al203. 3H20 is crystallized, 
leaving "spent liquor. " The black sand is discharged 
into aspecial tailings pond. The red mud is mixed 
with CaCO3 plus Na2CO3 and sintered, after which 
it is leached to recover more alumina. The leached 
residue ("brown mud") is discharged into a tailings 
pond.


By analyzing samples obtained through the 
courtesy of Mr. W. W. Binford, superintendent of 
the Hurricane Creek plant of the Reynolds Metal Co., 
we have been able to follow the course of the niobium 
during the process. The analytical data are given


in table3; they show that niobium is concentrated in 
the material that is insoluble in NaOH solution. 


The brown mud, although its niobium content is 
slightly higher than that of the black sand, is not a 
very attractive material on which to attempt further 
concentration because the material is so fine-grained. 
Work so far has therefore been confined to the black 
sand. A study by the U. S. Bureau of Mines 
(Calhoun, 1950) showed that titanium-rich and iron-
rich concentrates could be prepared by tabling and 
by magnetic separation. The data on these concen-
trates are given in table 4. Through the courtesy of 
Mr. Binford, samples of these concentrates were 
obtained by the Geological Survey and analyses for 
niobium are given in table 4. 


The titanium-rich concentrate was further 
purified in our laboratory by Miss lewell J. Glass 
by means of magnetic and heavy-mineral separations. 
Data on the fractions obtained, given in table 5, show 
that the niobium content can be raised to over Q.8 - 
percent. It is hoped thatftlrther work will perthit 
the analysis of the individual pure minerals. 


As a check, a black sand (No. 12 of table 3) 
was subjected to heavy-mineral and magnetic sepa-
rations. The procedure was as follows: Approximately 
300 grams-was crushed to pass 80-mesh. The ma-
terial passing 270-mesh was not investigated further. 
The portion passing 80-mesh and retained on 270-mesh 
was separated twice in n-iethylene iodide (spgr 3.2). 
The heavy fraction was then divided into the following 
magnetic fractions: Magnetic to the hand magnet, mag-
neticatO. 1, 0.2, 0.3, andO. Sarnperes and nonrnagnetic 
at 0.5 amperes at a slope of 20° towards the nonmagnetic 
side of a Franz Isodynamic Separator. The results,given 
in table 6, agree in general with those of tables 4 and 5. 


Comparable products from the East St. Louis, 
ill., plant of the Aluminum Company of America 
have not been studied. However, we have fractionated 


Table 3 . --Niobium content of products of treatment of Arkansas bauxitea at the Hurricane
Creek plant, Reynolds Metal Co. 


0


No. Product Percent Nb Analyst 


1 <0.01 K. J. Murata 
2 <	 .01 Do. 


3 <	 .01 Do. 
k <	 .01 Do. 


5


Al203.3H20-----------------------------


Sinter filtrate------------------------
.08 Do. 


6


Calclned alumina-----------------------
Spent liquor---------------------------


.07 Do. 
7 .076 Do. 
8


Brown mud------------------------------
do---------------------------------


.069 Do. 
9


Red mud--------------------------------


do---------------------------------
.073 Do. 


10 .09 Do. 
11 .06 Do. 
12


do---------------------------------
Sinter residue-------------------------
Black sand-----------------------------


.06k H.J. Rose, Jr. 
13


do---------------------------------
.062 Do. 


1k
do---------------------------------
do---------------------------------.052 Do. 


15 .ok8 Do. 
16 .0k8 Do. 
17


do---------------------------------
do---------------------------------
do----------------------------------.052 Do.


aSamples of red mud from treatment of Surinam and Jamaica bauxite each contained 0.02 per-
cent Nb. 







Table k.--Analyses of titanium- and iron-rich concentrates from black sands from the Hurricane 
Creek plant, Reynolds Metal Co. 


_____________
Ti Concentrate- Fe Concentrate2 Ti Concentrate d- Fe Concentrate2 


(a) (b) (a) (a). I_(b). (a) 


kl.2 39.9 8.o


_____________ 


CaO------------0.6 --- 0.5 
20.1 19.9 f6.5 Ignition loss- 2.2 --- 12.2 


TiO------------


8.9 
Fe-------------
Mn-------------


9.k --- 8.9 Percent Nb---- o.67 --- 0.032 Al203----------
SiO------------2.6 ___ l.k


a. After Calhoun (1950). Analysis by U. S. Bureau 
b. Leonard Shapiro, U. S. Geol. Survey, analyst. 


concentrate was 3 . percent by weight of the 
2This concentrate was k.5 percent by weight of the 
3H. J. Rose,. Jr. and Janet D. Fletcher, U. S. Geol.


of Mines. 


black sand. 
black sand. 
Survey., analysts. 


a black sand kindly furnished by Mr. Laurence 
Litchfield of Alcoa Mining Cc. This was produced 
from an experimental Wilfley-table installation later 
discontinued (letter from Laurence Litchfield. to 
M. Fleischer, .Ianuary 21, 1952). Analyses on the 
fractions, given in table 7, show that the material is 
siniilar to the titanium-rich concentrate from the 
Hurricane Creek plant (table 5) except that it contains 
much siderite and little magnetite. 


Niobium in titanium minerals 


Although the geochemical association of niobium 
with titanium has long been recognized and many 
analyses of titanium minerals in the literature show 
appreciable niobium contents, little attention has been 
paid to the variation of niobium content with the type 
of rock in which the titanium minerals occur. Deter-
minations of the niobium content of the common 
titanium minerals are assembled in table 8, omitting 
only the rarer. silicates. Data on the latter are given 
by Fleischer and Harder (1945) and byR.ankama (1948). 


Many more analyses are needed on material of 
known paragenesis, but a few generalizations can be 
made from the data in table 8. It seems clear that 
minerals from alka].ic rocks and from granitie peg-
matites are highest in niobium and that those asso-
ciated with anorthosites and gabbros are lowest. This 
is shown best by the data for ilmenite. The largest 
masses of titanium-rich rocks, such as the huge 
ilmenite-magnetite deposits associated with the


anorthosite-gabbro of the Adirondacks and Quebec, 
are very low in niobium . content; the ilmenite from the 
beach sands of Florida and India, presumably derived 
from crystalline rocks, have Nb contents ranging from 
0.04 to 0.40 percent; and ilmenite from alkalic rocks 
is highest (up to 0.9 percent). 


The few data available in table 8 indicate that 
when rutile and ilmenite occur together, .rutile gen-
erally ha the higher iiiobium content. Of the 35 rutile 
samples listed in table 8, 12 have Nb contents more 
than 1 percent. Most rutile, however, will probably 
be found to contain 0.05 to 0.3 percent Nb, with 
samples of higher Nb content found in granitic peg-
matites and alkalic rocks. 


The 20 perovskite analyses listed in table 8 in-
clude 13 or 14 from alkalic rocks. Those highest in 
niobium occur in carbonatites associated with alkalic 
rocks. 


POSSIBILITY OF R.ECOVER.Y OF NIOBIUM FROM
ARKANSAS BAUXITE AND FROM 


TITANIUM MINERALS 


The data reported as the result of this work 
suggest the.possibility . that niobium may be obtained 
from three sources not now utilized: 


1. As a byproduct from Arkansas bauxite. 
2. From titanium minerals used in the manu-


facture of titanium metal. 
3. From titanium minerals from alkalic 


rocks such as the carbonatites. 


Table 5 . --Analyses of fractions of titanium-rich concentrate referred to in table k 


[Separations'by Jewel! J. GlassI 


Percent of total Percent Nba Percent TiO2b 


Original titanium-rich concentrate-- 100 9.67 . 39.9 


Fractions: . 
Magnetite--------------------------
Calcite and quartz-----------------


Mainly zircon, with some rutile,


l2.k 
.	 10.5 


73.3 
3.8


.026	 . 
.	 (0) 


.79-..86	 . 
.87


1.3 
.


k6-50 
36 


Ilmenite plus limonite-------------


sphene, ilinenite.
100.0 ---


asctrographjc analyses by Janet D. Fletcher. 
bChemioal analyses by Leonard Shapiro. 
0Not determined. 







Table 6.--Analyses of fractions of a black sand from bauxite 


[Separations by Marie L. Lindberg; analyses by Janet D. Fletcher] 


Material
Percent of 


total
Percent of 
-8o, +270 Percent Nb 


100 --- 0.06k Original black sand-------------------------
2k.7 __- (1) 


10.9 lk.5 (]) 


Sink in methylene iodide: 
Float in methylene iodide-----------------


38.8 51.5 .025 


Minus 270-mesh------------------------------


Magnetic to hand magnetate----------------
0.1 amp.------------------------------6.7 8.9 .035 
.2 amp.------------------------------ k.k 5.8 .06k 


12.0 15.9 .1k 
2.1 2.8 .66 


.3 amp.------------------------------


.5 amp.-------------------------------
.k .5 .k5 Nonmagnetic at 0.5 amp.------------------


______________________________________________ ___________-100.0 99.9 
1-Not determined. 


Production of bauxite from Arkansas in 1949 
was 1,094,924 long tons of dried bauxite equivalent 
(Mote and Kurtz, 1951). Assuming that the average 


Table 7.--Analyses of fractions of black sand 
from Wilfley table (Alcoa) 


[Separations by Marie L. Lindberg; analyses by K. J. Muratal 


Material
Percent 


of sample
Percent 


Nb 


100 Original black sand---------


55 0.06 Mainly siderite--------------
About 90 percent ilmenite 32 .57 
Ilmenite with much limonite . 3 .16 
Zircon with some anatase 


and rutile. 10 .08


content of Nb is 0.05 percent, this corresponds to 
547.5 long tons or 1.2 million pounds of niobium--
80 percent of the amount imported by the United States 
in the same year. 


The data in table 3 show that niobium is con-
centrated in the red and brown muds and in the black 
sands. The data of table 4 to 7 show the niobium to 
be concentrated in the titanium-rich fraction of the 
black sands; it is probable that this is also true of the 
red and brown muds. These might, however, contain 
more rutile and sphene and less ilmenite than the 
black sands, but quantitative data are lacking. The 
problem of obtaining niobium from Arkansas bauxite 
thus appears to be one of treating a concentrate con-
taining approximately 40 to 50 percent Ti02 and 0.5 
to 0.9 percent Nb. 


Most of the ilmenite processed in the 
United States is used in the manufacture of 
TiC2 pigment. This involyes solution of the ore 
in acid, followed by hydrolysis to precipitate 
titanium dioxide. It is probable that niobium 
accompanies the titanium in t.iis precipitation 
and that its recovery would be very difficult. 
On the other hand, the production of titanium 
metal is increasing very rapidly. This process 
involves the chlorination of titanium-rich ore to 
form TiC14. Since TiC14 boils at 136°C and 
NbC15 at 243°C, conditions are favorable for 
obtaining good separations, as recently demonstrated


on a laboratory scale by Atkinson, Steigman, 
and Hiskey (1952). Further research on the 
process is obviously needed, as well as a study 
of the economic factors. 


Research is also needed on the possibility of 
using rutile, brookite, or perovskite, such as that 
obtained from alkalic rocks. As readily seen from 
the data in table 8, these minerals contain much 
higher Nb contents than the ilmenite concentrates 
from Arkansas bauxite, but they lack the advantage 
of known availability in large tonnages. The possi-
bility of recovering niobium from perovskite-pyro-
chiore. in lka1ic rocks has been discussed for the 
deposits of the Koa Peninsula, U. S. S. R. (Eliseev 
and Nefedov (1940), Gerasimovsky (1939, 1940); for 
the deposits of the Kaiserstuhl, Baden, Germany 
(Leibrandt, 1948); and for the deposits of Tororol, 
Uganda (Hudson and Dunkin, .1951). 


The Geological Survey is continuing its investi-
gations of ru€ile, brookite, and, perovskite at Magnet 
Cove, Ark. , and of similar deposits elsewhere. It is 
to be hoped that metallurgical researches on the 
recovery of niobium from these titanium minerals 
will be carried out by other laboratories. 
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Table 8.--Niobium content of titanium minerals 


Percent 
No.	 Nb	 Locality	 Type of occurrence 	 Analyst 


Rutile (including the variety ilmenorutile) (Ti02) 


1 0.00k Italy, Trentino, Pfitschthal--------------
2 .01 Norway, SØndeled--------------------------


3 .013 Arkansas, Magnet Cove---------------------
k .015 Finland, Tipasjarri-----------------------


5 .02 Norway, KragerØ---------------------------
6 .0k Virginia, Roseland------------------------


7 .0k U. S. S. R.,	 Sugamak----------------------
8 .0k3 Norway, Bamle-----------------------------
9 .05 Vermont, Hartford-------------------------


10 .068 Australia, Blumberg-----------------------
11 .07 Norway, Bamle-----------------------------
12 .08k U. S. S. R., Kasoi Bred-------------------
13 .13 Finland, Liperinsalo----------------------
1k .15 Switzerland, Kriegalp --------------------
15 .18 Norway, Ris$r-----------------------------
16 .18 Florida-----------------------------------
17 .19 Norway, KragerØ---------------------------
18 .20 Italy, Pfitschthal-----------------------


i-	 19 .20 Florida------------------------------------
20 .21 Australia----------------------------------
21 .23 Brazil------------------------------------
22 .26 Florida-----------------------------------
23 .28 Idaho, Clearwater-------------------------
2k 1.3 Arkansas, Magnet Cove---------------------
25 2.0 ------------------------------Texas, Marfa
26 k.3 South Dakota, Keystone--------------------
27 k.8 Malaya, Kuala Kangsur dist.---------------
28 6.0 W. Australia, Globe Hill------------------
29 12.5 U. S. S. R., Ilme.n Mountains--------------
30 15.2 do----------------------------------
31 16.3 Italy, Craveggia--------------------------
32 19.5 Brazil, Espirito Santo, Colatina----------
33 20.9 British Guiana----------------------------
3k 22.5 Norway, Ireland----------------------------


35 23.3 W. Australia, Melville--------------------


Rankama (19k8). 
Hevesy and others (1929). 


Do. 
Rankama (l9k8). 
Hevesy and others (1929). 
H. J. Rose, Jr. 
Rankama (l9k8). 


Do. 
Hevesy and others (1929). 
Rankama (l9k8). 


Do. 
Do. 
Do 


Hevesy and others (1929). 
Rankama (l9k8). 
J. D. Fletcher. 
Rankama (l9k8). 
Hevesy and others (1929). 
J. D. Fletcher. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Hess and Wells (1911). 
Crook and Johnstone (1912). 
Edwards (19k0). 
Chernik (1921). 
Prior and Zambonini (1908). 


Do. 
Tavora and Scorza (l9k8). 
Smith (l9k6). 
Prior and Zambonini (1908). 
Edwards (l9kO). 


Nepheline syenite-----------------------


Gabbro----------------------------------
Anorthosite-----------------------------


Gabbro----------------------------------


Gabbro----------------------------------


Gabbro----------------------------------
Beachsand-------------------------------
Gabbro----------------------------------


Beach sand------------------------------





.-do.--------------------------------





Alluvial--------------------------------





Beach sand------------------------------





Placer----------------------------------





Carbonate veins in nepheline syenite----





Tertiary silicified tuffs---------------





Granite pegmatite-----------------------





Placer----------------------------------





Granite pegmatite-----------------------





Alkalic rock----------------------------





do---------------------------------





Granite pegmatite-----------------------


Placer----------------------------------





Granite pegmatite-----------------------





do---------------------------------


Brookite (Ti02) 


36 0.01 Hevesy and others (1929). 


37 .023
Switzerland, Riederstobel------------------ Alpine cleft-----------------------------


Rankama (l9k8). 
38 .38


U.	 S.	 S. R., Urals--------------------------
Arkansas, Magnet Cove--------------------


Placer ----------------------------------
Nepheline syenite--------------------------- Do. 


39 2.k do----------------------------------- Altered novaculite----------------------- K.J.Murata and E. L. Hufscbmidt.







k3 0006 U. S. S. R., Urals, Achmatovsk------------
kk .01 ----do-----------------------------------
k5 .k7 U. S. S. R., Kola Peninsula---------------
k6 3.1 Arkansas, Magnet Cove---------------------
k73.3 do-----------------------------------
k8 3.k Germany, Kaiserstubi----------------------
k9 5.1 Arkansas, Magnet Cove---------------------
50 5.6 do-----------------------------------
51 5.6-6.8 U. S. S. R., Kola Peninsula (5 samples)---
52 11.3 Germany, Kaiserstuhl----------------------
53 15.6 Ceylon, Prov. Uva-------------------------
5k 18.2 Germany, Kaiserstubi----------------------


Nepheline syenite----------------------





------do--------------------------------





do--------------------------------





Carbonatite-----------------------------





do--------------------------------





do--------------------------------





Nepheline syenite----------------------





Carbonatite----------------------------





LimestOne in placer--------------------





Carbonatite----------------------------


Table 8.--Niobium content of titanium minerals--Continued 


Percent 
No.	 Nb
	


Locality
	


Type of occurrence
	


Analyst 


Anatase (Ti02) 


ko 
kl 
k2


	


0.032	 Switzerland, Binnenthal---------------------Alpine cleft---------------------------
.0k7 -------do-----------------------------------------do--------------------------------


	


1.8	 California, Cady Mountain------------------Granite pegriatite----------------------


Perovskite (CaTiO3) (including the niobian variety
dysanalyte ana the cerian variety loparite 


Ilmenite-magnetite ores 


Rankama (19k8). 
Do. 


K. J. Murata. 


Rankama (l9k8). 
Hevesy and others (1929). 
Rankazna (l948). 
Mar (1890). 
Rankama (l9k8). 
Houser (1908). 
H. J. Rose, Jr. 
K. J. Murata. 
Bykova (19k1). 
Meigen and Hugel (1913). 
Chernik (191k). 
Meigen and Hugel (1913). 


55 0.0002 Finland, Attu Parainen--------------------
56 .006 Finland, Otanmaki-------------------------
57 .01 New York, Lake Sanford (9 samples)--------
58 .01 Quebec, Allark Lake (2 samples) ----------
59 01 Costa Rica--------------------------------
60 .018 Norway, Hitter ---------------------------
61 .039 U. S. S. R., Ilmen Mountains--------------
62 .18 U. S. S. R., Vuorikyl--------------------


63 0.00002 Norway, Egersund--------------------------
6k .0002 South Africa------------------------------
65 .0003 U. S.	 S. R., Urals, Miask-----------------
66 .001 India-------------------------------------
67 .005 Norway, Blaafjeld-------------------------
68 .0l New York, Adirondacks (k samples) --------
69 .01 Quebec, Bale St. Paul (5 samples) --------
70 .01 North Carolina, Lenoir--------------------
71 .01 Virginia, Piney River---------------------
72 .01 Virginia, Roseland------------------------


73 .01 Norway (3 samples)------------------------


Amphibolite----------------------------





Anorthosite-gabbro---------------------





do--------------------------------


Granite pegmatite----------------------
Alkalic rocks--------------------------


Ilmenite (FeTiO.3) 


Anorthosite----------------------------





Gabbro?--------------------------------





Granite pegmatite?---------------------





Placer---------------------------------





Anorthosite----------------------------





Anorthosite-gabbro---------------------





do----- - -- ------------------------





Metamorphosed basic rocks---------------





Anorthosite----------------------------


Anorthosite?---------------------------


Hevesy and others (1929). 
Do. 
Do. 
Do. 


Rankama (19)48). 
J. D. Fletcher. 


Do. 
Do. 
Do 
Do 
Do. 


Rankama (l9k8). 
Do. 


E. L. Hufschmidt. 
Do. 
Do. 


Rankama (l9k8). 
Do. 
Do. 







7k
	 .01 


75
	


• 039 
76	 • 040 
77
	


.05 
78	 .065 
79
	 .07 


8o	 .085 
8i	 .09 
82	 .090 
83	 .095 
84	 .10 
85	 .12 
86	 .14 
87	 .18 


88	 .20 
89	 .28 
90	 .35 
91	 .4 
92	 .5 
93
	 .4- .9 


9k .57-.86


Norway------------------------------------





Florida-----------------------------------





do-----------------------------------





Australia---------------------------------





Florida-----------------------------------





do-----------------------------------





do-----------------------------------





Florida-----------------------------------





India, Quilon-----------------------------





do-----------------------------------





Florida-----------------------------------





do-----------------------------------





India, Quilon-----------------------------





U. S. S. R., Azov region------------------


Florida-----------------------------------
California, Tulare Co.--------------------


U. .5. 5. R., Mariupol---------------------
Uganda, Tororol---------------------------
U. S. S. R., Ilmen Mountains--------------
Arkansas bauxite (4 samrles)--------------


Placer---------------------------------
Beach sands----------------------------


do--------------------------------
do--------------------------------
do---------------------------------
do--------------------------------
do--------------------------------
do--------------------------------
do---------------------------------
do--------------------------------
do--------------------------------
do--------------------------------
do--------------------------------


-Beach. sands, derived from granite 
pegmatite. 


Beach sand-----------------------------
Granite pegmatite----------------------


Nepheline syenite----------------------





do--------------------------------





do--------------------------------





Bauxite--------------------------------


Hevesy and others (1929). 
J. D. Fletcher. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Yurk and Bresser(l9kO). 


J. D. Fletcher. 
Do. 


Borowsky and Blochin (1937). 
Yurk and Bresser (1940). 
H. J. Rose, Jr. 
Panteleev (1938). 
J. D. Fletcher. 


I 	


Sphene (CaTiSiO5 ) (including keilhauite variety) 


95 0.00011 Hevesy and others (1929). 


96 .001 Do. 
97 .001 Do. 
98 .002 Do. 
99 .002 Do. 


100 .011 Do. 
101 .02 Do. 
102 .02 Saheina (1946). 
103 .023


U. S. S. R., Urals, Miask-------------------
Hevesy and others (1929). 


10k .03 Rankama (1948). 
105 .03


Switzerland, Binnenthal-------------------------------------------------


Gabbro----------------------------------- Sahama (1946). 
106 .09


Italy, Zillerthal-------------------------------------------------------


Norway, Arendal----------------------------------------------------------


Hevesy and others (1929). 
107 .10


Norway, Krager$---------------------------------------------------------


Rankarna (1948). 


io8 .13


Switzerland, St. Gotthard----------------------------------------------


Granite pegmatite ------------------------
Norway, Arendal-------------------------------------------------------------
Switzerland, Binnertthal-----------------------------------------------------


Do. 
109 .15


Norway, KragerØ---------------------------------------------------------


Do. 
,	 110 .20 Do. 
111 .20


Norway, S$ndeled--------------------------------------------------------


Gabbro------------------------------------
Nepheline syenite-------------------------


Do. 


112 .21


Finland, Ylojarvi ---------------------------


Do. 
113 .24


Canada, Eganville -----------------------------------------------------------


Sahama (1946). 
ilk .25


Norway, RisØr-------------------------------
Canada, Pontiac Co. --------------------------------------------------------


Sweden, Hajstorp---------------------------------------------------------------


Nepheline syenite------------------------
Rankama (1948). 


115 ..48


Finland, Iivaara----------------------------
Germany, Aschaffenburg-----------------------Nepheline syenite-------------------------


do----------------------------------
Limestone--------------------------------Sahama (1946). 


116 .77 U.	 S. S. R., Kola Peninsula--------------- - -


U. S. S. R., Transbaikalia, Sviatoy Ness----------------------------------------


Do. 
117 .84


U.	 S. S. R., Kola Peninsula------------------
- -----do----------------------------------------
Finland, Parainen---------------------------


Rankama (1948). 
118 1.06


Nepheline syenite-------------------------


Sahama (1946). 
119 1.12


U. S. S. R., Kola Peninsula---------------- -
Norway, KragerØ----------------------------------------------------------------


Nepheline syenite-----------------------
Granite pegmatite----------------------- Do. 


120 2.3
U. S. S. R., Nuolainniemi,	 Core-------------
U. S. S. R., Nuolainniemi, Shell----------------- do--------------------------------- Do.
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r7\	 MINERAL INDUSTRY SURVEYS 


I . ., 
UNITED STATES DEPARTMENr OF THE INTERIOR .• ' , 


BUREAU OF MINES 
4 43 (N	 \ :	 1k4''	 •	 .	 .	 .	 . . 	 ,.	 . 


	


Douglas McKay, Sccreary	 J J Forbes, Director 


T	 /	 I 
For iediate release	 1ET REPORT S NO 2153 


rc$t	 O,OOÔ6	
f 2:/	 qPer1aces Decernberrnonthly report 


.	 S 	 7	 I. 


	


,\ o b	 I t	 ki q -	 TIN IN 1952	 ,, 


' D	
r	 LQL	 (11TMINAY ANNUAL FIGURES) 


Total domestic consumption of tin decreased 18 percent in 195Z accoicIisig to 
the Bureau of Mines, United States Departmeit of the Interior0 1 re1imrnary figures 
for 1952 based uton monthly report Form NPAF-7 sho the use of primary tin was 20 
percent and of condáry 10 .percent 'less than in '1951. • primary consumption was 
the lowest since l9I3 Imports of metal nearly trebled and permitted a substantial 
tonnage to be added to theNational stockpile. The total consumed in manufacturing 
in 1952 was 73,3dL long tons (Li5,299 of rimary - including 211 tons contained in 
conan produced by the Texas City smelter - and 28,085 of secondary). In 1951, tin 
consumption in manufacturing totaled 89,5C5 toim (56,884 was primary, 31,285 sec-
ondary, and 1,336 tons plant losses). Consumption was at its lowest rate..during 
the second quarter, and at its hi'hest during the last quarter. Total tin used 
in December was 6,965 long tons, an incrcase of 5 percent compared with 6,636 tons 
in November Raw material imported in l952,in the form of 9L1. percent tin and 6 
percent lead or copper alloys, witn an estimated total tin content of 6,100 long 
tons, has not been included in the figures This was not under formal quantita-
tive or allocation control. The supply of tin reached virtual balance with deiense 
and essential civilian deand in 1952 Curbs on the use of tin were relaxed 
progressively by National production Authority, by amendments to control Order 


on July 21, August 1, ano. December 30, 1952. Effective August 1, rivate 
frms were permitted to resume imiDorting tin fron sup'liers of their own choosing 
On Aigus 26, the Defense Production Adithistration moved tin from List I, ma.eria1s 
in short supply, to List II, materials in approximate balances Allocation contrOls 
over pig tin w?re remoyed ,efective Japuary 1, 19S3. (On February 6, 1953 all 
contr1s over uses añ inventores of tin were removed .and . announcement was mad 
of. the revocation of Orders 1'J—, -2L, M-25, i4-26, and M-27, and amendment of 
Regu1tion 1,. invntory provisions.) 


ive items - tin plate, solder, bronze, babbitt and tinning - accounted for 
most of the tin consLiled in 1951 and 1952 Tin nlaters, tne largest consumers of 
primary tin, decreased their use 9 nercent, but used 63 percent of the total pri-
mary in 1952 against 5Ii percent in 195 1 . A prolonged steel strike interrupted 
operations of most of the tin plate mills in June and July. Thereafter, ticir 
average monthly consumption increased and during the last five months of 1952 it 
was 17 percent above the average monthly rate for the whole of 19514 Solder, next 
in rank, required 21 Dercent less than in 195 1, mainly by the substitution of a 
large tonaabe of imported tin-base alloy for pig tin. Babbitt and tinning declined 
25 and 18 percent respectively. In respect to total tinused, brotze maintained 
.ts• pQsition athe second l.arget corjsuiner, bt its total use decreased Lj.,300 
tons. All other tin consuming products also recorded decreases in 1952 


Pren- recL March 14, 1953, by Abbott enick an John B • Umhau, under he sFrTison 
of C. H. Johnson, Chief, Base Metals rancI,irieralsDivisiofl







.	
Tin stocès heldby the Govereñt (FC) and industry ' comprising pig tin4'tid 


: in ore, raw materials , in, process,' and other but excluding , the strategic stockpile 
and metal afloat enrouteto the TJni.tedStátes - iricréàedfrom LO,LjiB ioñgtons at, 
the beginning pf 192to 61,L13 at the end0 The. progressive de dine iniridustry., .. 


: stocks evident throughout i9i and mt of 192 was 'halt?dafte'r lifting of the ban 
on private llnpoxtlng. Irdustrial stocks of pig tin were at a low ebb during the 
first and third quarters, bu 'they inóreaed 2,9L8 lpng tons in the final uàrtr . 
and totaled l?,728 tons December 31, l952. It hasbeen .estimatedtht; fbOUt	 • 


,3OO long tons of 'oj tin were afloat to thc United States t the end of 19S20 


.	 Impots of metallic t4n	 1952 totaled 8O,7 long tons. cormaredwih 28,.2 
:i7n 1951. Malaya ws the tinc.ioal source in 1952, firn..shing S7 percent of the 
totai.' Othê 'rimportant sources of metal imported in 19S2 include Netherlands (20 
percent), United Kingdom (11 percent), Belgiuim-Belgian Coo (11 percent), and 
other (1 percent). .::eceipts were at their'iowest rate in the first quarter and 
their highest in the second, Uridcr the Uni.ted Stats-bnitcd Kingdom mutual assls-
tance agreement . of January 19S2, the 'United States acquired 20,000 long tons of tin, 
rngst of which.was grade A quality at l.18 per p ound. f0o.'b, .forign poct, of ,deliverj 
Receits of ore in tcrms of mtal were 11 Drcnt loss than in l91, princio''lly 
owing to e decrease of 142 icrcent in imports from Indon€sa Bolivia, the main 
sourcc of tin ore (accounting, for L8 percent of th total) furnished L2,639 tons 
in l92, or 3 perccnt loss than in l9]. Oie and mtl imports were augmentcd by 
7,711 long tons (gross weight - chief value tin) of alloys brought into thc country 
in l92, mainly fron thL Nethcrlmds in the form of 9L-percent tin alloy. Impoits 
for consumption of this clss were 230 tons in Dccember, compared with 6Li9 in 
Novembor l9S2 Exoorts of mteliic tin in 19S2 were 380 long tons with Canada as 
thc destineion of most of it 


The Government-owned Longhorn smdter at Tocas City, Texas, produced 22,802 
long tons of tin, including th tin contcnt of CoDr0 The output of thc smelter 
w-ts thb smallest since l9Li.3 due to shoitage of ore nd complete shutdown for two-
and-a-h'i,lf months by a strike. In NovembLr, l52, production was 1.4 ) 020 long tons 
of 3-Str from concentrz'tes, the highest recorded for ny month bj thc plants In 
December the 1ant Droduccd 3,705 long tons of 3-Star from concntrtes and upgraded 
Li5 tons of JfSt-tr to 3-Str At the close of 1?52 concentrates t forc.gn ports, 
float, in storage o in tr'nsit in the United Statts, 't smelter nd in process 
contained 25,209 long tons of tin. Domestic mine production of tin was again n-
sgnficant, only 100 long tons of tin were Droduced in 1952 compx'd w3th 88 tons 
in 1951. 


'The' seiling price"of tin was rnaintinëd by' th' Reconstrution Finnóe Corpora-
tion t ?l,03 a pound from August 1, 1951, to Jinuary 21, 1952, As a r..sult of 
thc British agreement announcLd at the White T ouse on January 1E, 1952, the price 
was raised to l.2l5 on January 22, at which lev1'the RFC ±iè'foi rslq r-
mained for the rest of 1952. The rc, price averaged l.20519 for 1952. , The RFC 
wrs bne sole importer of tin from iYrch 12, 1951 until rsurnption of private im-
porting for reslo wzs permitted on At.gust 1, 1952 wrien the outsidc market rLopened 
The outside market for rrompt .in was nominal until August 11 when tne rice was flrbt quoted at 4.21 a pound The five-month avera be from August through December 
was J 21305 The monthly averge price on the open market ranged from 1.21152 
in ¼uust to 1 2lLi.72 in December, 1952, Tn lowest pricc. for the yor on the but-
siJ ma ket was 12O75 bn October 16 Effoctive Septcr'bcr 12, 1952, Office of 
:j e th1izat,.on est3blished ccU.ing price on tin of 1 215 a pound f.o 0 b. Now lO1z	 'ri 'Pebrui.ry l3 1953, OPS issued a sweeping decontrol order which removed 


the'.eeIing.pr±con,,tin),.. 	 '•:' ':	 ...	 "	 . '	 ':." 
Woridmjne' próductión.f tin, increaed' in . 1952.' : *elImiaxrfigure hOw tta't 


the total outDut was 172,500 long tons compared with 169,600 in l951 In 1952 the 
tin fields of Malaya accounted for 33 percent of the total, Indonesia 20 percent, 
Bolivia 20 ercent, Belgian Congo 8 percent, Thailand (Siam) 5 percent, Nigeria 5 
percent, and all the remaining sources 9 pe'cent.


""S







Industrial plants 1951 September	 October 


Stocks beginning of period 31,856 2O,76! •18,Lo8 


Receipts 81,139 52,107 8,807 


Supply 112,995 72,871 27,215 


Stocks at end of period 20,76)4 16,Lj.08 19,7)45 


Total processed 92,231 51)463 1	 7,)470


308	 755 


6,965 1 20,862 


2,Li66 


1 / ..Lf


696 


73,38)4 


LS,299 


8, 085 


1/ 


13,519 


7,3 L13 


1/ 


Consumption of primary and secondary tin in the United States 
in 1951 and 1952, in long tons 


IntercoTipany scrap
transactions 


Consumed in manufactui'ing 


Primary 


Secondary 


Plant losses


October 
November December	 December Total 


19,7L15 l9826	 i8,Lo8 2o,76! 


6 ,955 9,3L8	 25,110 77,217 


26,700 29,1Th	 1,5i8 97,981 


19,826 21,901	 21,901 I 21,901 


6,87L 7,273	 21,617 76,080 


2,726 1	 1,9L1 !	 209	 238 


52,522 - 7,261 


31,780 I	 )4,709 


20,7)4? 2552 


I


89,505 


56,88)4 


31,285 


1,336


6,636 


)4,311 


2,325 


1/


21 Not separately reported, 







Consumption of tin in the United States in 1951 3nd 1952,
by finished products, in long tons of contained tin 


Primary 


Tin & terneplate 30,606. 
Solder	 13,066 
Babbitt	 2,)493 
Brass & bronze	 )4,838
Collapsible 


tubes & foil	 832 
Tinning	 2,)431 
Pipe & tubing	 133 
Type metal	 120 
Chemicals inc lud-1


1951 
Secondary


_:_____ 
Total


- -. 
Priinary'' 


683 31,289 .28,356 


6,7)4)4 1.9,810 .	 8763. 
3,360 5,853 2,097 


16,93)4 21,772 3,8Ll 


208 1,0)40 .	 628 
277 2,708 2,22)4 


9)4 227 102 
1,69)4 1,81)4 80 


1952 1/ 


'Sondary.2A Total 


	


187	 28,5)43 


	


69)4o	 15,703 


	


2,282	 )4,379 


	


13,631	 17,)472 


	


73	 701 
--	 .	 2,22)4 


	


81	 183 


	


1,6)43	 1,723 


ing tin oxide 37)4 826 1,200 .	 556	 . )457 1,013 
Copan 592	 . -- 592 211 ,211 
Miscellaneous 1,399 )465 1,86)4 1,120 112 1,232.


H 
Sub-total	 56,8)4 I 31 9 285	 88,169.	 )47,978	 25,Li.06


	
73,38)4 


Secondary pig 
tr	 . --	 .	 -	 -.2,679 . . 2,679 


.. 
Total	 56,88)4	 31,285	 1 88469: 	 )45,299	 28,085	 73,38)4 


1/ Preliminary figures 


2/ Distribution of primary includes secondary not sep.rable by uses; 
adjustment made in total.







Con sumntion of tin in the United States in 1952, 
by finished products,;in long tons of contained tin 


__:_.._ .. ..±i._1_	 __ 


	


i Jaivary-'September	 Octàber	 November	 Dccembr	 T October-December 
- 


	


Pri- Second-,	 Pri- Scond	 IPrl- ccox-1	 - Secor	 Pri- Secon-
ary	 Totd mary]/ tary 1/ Tot]maryry 1 Total mry] ryij Total maw ,Lary i/ Total 


---------------------------
Tm? Terneplate l9,575	 130 19,705 3,018	 21 3,03 2,75	 17 2,771 3,C09'	 19,3,028 8,731	 57 ,838 
Solder	 6,057' 5,120 ll,l77	 920	 661411,5814 853 552 l,!10 926 60Wl,5322,7061,820 14,526 
Babbitt	 1,1499 1,702 3,20l	 210	 209	 1419 l90 l87 377' 198 i81, 382 598' 580 tl,176 
Brass &bronze 2,957 10,1114 '13,0711 	 311 1 222 l,53	 275 1,176 1,1451 298 1,119 i,Li7 8814 3,517 14,1401 
Collapsible	 H	 :1 


tubes & foil	 1431	 53	 14814j	 63'	 9	 72	 711	 9 . 80	 63!	 2	 65 197	 20	 217 
Tinning	 1,626	 -- l 1,626	 1914	 -- J l914 202 --	 202, 202 --	 2021 598	 -- 595 
Pipe& tubing	 79	 58	 137;	 8	 7	 15	 8:	 9	 l7	 7	 7	 114	 23 -	 146 
Type metal	 63 1,212 1,275	 5	 135	 11401.	 61 136 114? .1 	 61 1601 166	 17 1431 . 14148 
Chemicals inc1	 I	 ;• 


tin oxide	 1430	 339	 769	 85	 291 11141 371	 1431	 80 . •.L,	 146	 50 126 llBj 21414 
Copan	 190	 --	 190!	 21	 --	 21! --	 --	 --	 ----' --	 21	 21 
Miscellaneous	 792 I	 95	 887	 122	 8	 .130 100	 6 106 1O6	 3	 109 i 32,	 17 ,. 3145 


Sub-total 33,699 18,823 ,52,22 14,957 2,3014 1 7,261 .1,5oi2,135 6,636 14,8212,11414 6,965 1)4,279 6,583 ,0,862 


Secondax7ig '	 .	 .	 .,	 .	 I	 F 


tifll/	 -1,919 1,919 1	 --	 -21431	 214S	 19	 l9O. --	 -3.221 3221 --	 76o	 760	 --


	


r	 ..	 4 
Tot-1	 3l,70!20,7)42 2,522 14, 7O9f 2,52 7,261 14,311 ,325 16,636 k1499 t2,14666,96S]3,5l917,3)43c862 


-------	 _	 --___	 --	 _______ 
1/ Distribution, of primary includes second.ry not sprab1r' by uses; adjustment made in. total.







Tin stodksin the United5thtes at theéridof 1951 
and selected periods in 1952, 


in long tons


1952 


Grand total


1951 March,	 June	 SetemberNovember December 


U37,8 58,837 61,165 6l,i5i 6l,l3 


Industry total 21,817 20,2161 21,177' 20,257 21,000 22,939 


At plants	 total 20, 76l 19,086	 20,215 l8,LO8 19,826 21, 901 


yiin 1o,38 8,12 7,931 9,88 .11,690 


In process 10,380 10,9621 l0,75l 10,L77 10,338 10,211 


Other pig tin - total 1,053 1,130	 962 1,8L9 1,l7L1. 1,038 


In transit an U. S0 971 1,011'	 923 i,86 1,093 507 


Jobbers - importers 82 119	 39 363 81 531 


Government (RFc) - total 1 1863i 17,637	 37,66o •.	 O,9O8 !o,i5i 3&,!7J4 


Pig tin 9,O.Ol l39 .i3,265 


Ores	 total . . .; 
•	 (tin content)	 •.,. 1i,878 .8,633	 .21,756[ 25,37L 26,L92 .25,209 


In foreign ports • I 
or afloat 1,107 1,007	 l3,57i


. 
11,Lj5L 12,656 .11,868 


In 10,7711 7,626	 8,l85 13,920 13,536 ql33La.







Pig tin and copan troduCtion in the United States;in 1951 . and 192, 


-	 in long tons	 . 


1952 
1951 r;;j - r-- ri;j 


--


__ : 
Pigtin	 - I 


Texzs City SmeitrI 31,526 11,502. 
Seconthry plants 1 3,690 1,919 


Copan	 ,.	 700	 226


	


3,36)4 k	 14,020	 3,705.' 11,089	 22,591 


	


2)48	 190	 322	 760	 2,679 


	


25	 -	 2S?1 


Tin imported for coisumption in the United Sttès' and exported 
in 1951 and 1952, by countries, in long tons 1/


-	
F	 -	 1952	 ______ 


1951


Septemb0tober1November Decemberjtcembert Total 


Imports - - 


Ore	 (tin content)- •	 ..	 1 


1,585	 1,192
..
--


.
-- -- -- 1,192 Belgian Congo 


Bolivia 13,085	 6,1432 2,5L5 $ 1,596 2,066 6,207 12,639 
Indonesia 11,68)4	 14,178 1,6314 507, 1438 2,579 6,757 
Siam	 '	 .. 3,11)4	 3,:62L	 - 590. .-	 - .'677.	 .. 1,267 14,891 
Other 1531	 7)42 100 7)4 96 270 1,012 


Total 29,621l6,168 14,869 2,177 3,277 O,323 126,1491 


Metal 
Belgian Congo	 915 1,125 -- -- 150 150 1,275 
Belgium	 5,50): .6,025 660 1400 14)45 1,505 7,530 
China ,-- I	 -- -- -- --
Malaya	 6,986133,1437 3,853 '3,525 5,076 2,)4514 1)45,891 
Netherlands	 12,837 1 12 ,1420 1,510 1,35)4 1091' 3,9 116,375 
United Kingdom	 i,8)46i 722)4 .83)4 569 303 1,706 8,930 
Other	 I	 115 303 26 12 115 153 1456 


Total	 28,255 160,5314 6,883 5,860 17,180 19,923 80,1457 
____ ___ ___- . _____


182	 380 


1/ ConiDiled from records of the U. S Department of Commerce 


2/ Revised figures.


'1 







	


Alloys,, chief, value tin nsp,f. 	 '
(including alloy scrap) 


imported for consumption in the United States in 1952, 
in long tons i/ 


Co1Antres of Oiigin 	 Gross Weight 


Belgiuin-Luxenbourg.. . . •. . . ... . .i	 300 


Denmark	 125 


France........	 .............	 137 


Italy. . . . .,. •..:;;......' I • •	
50 


Netherlands. . . '. . .	 .	 . . . . . . . 5,806 


United Kingdom ..,. . . . . . . . . . . 	 . . .	 386 


West Germany	 .	 .	 . ,	 8oL 


Other.	 . . . .	 . . . . . . . . . .. , ..	 103. 


'total . . . . .	 .. . .. . . . 7,71.3. .., .	 ,	 ;, 


1/ Compiled from records of the U. S. Department of Commerce 


•	 .	 .	 •.	 .	 •;	 ..	 ,.	 •	 .•	 .,-• 


H '.'







World mine production of tin (content of ore), by countries 
in 1951 and 1952, in long tons 1/ 


Country 1951 1952 


. 7T:: 56,837 


Indonesia	 ......... 30,986 35,003 


Thailand ........ .. 9,502 991473 


Nigeria,	 ...... .	 .	 , 8,529 8,270 


Belgian Congo.	 .	 . , .	 .	 , 13,669 13,320 


Bolivia........... 33,130 314,800 


Others	 ............ 16,616	
L


.114,797 


Total.	 . .	 .	 .1	 169,600 172,500


1/ Preliminary partly estimated. 


37133	 Interior Duplicating Section, Washington D. C. 
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THE TIN—SPODIJIIENE BELT OF THE CAROLINAS


A PRELININARY REPORT 


By T. L. Kesler 


ABSTRACT 


Cassiterite and spodumene, of possible economic importance, 
occur in a belt, 24.5 miles long and 1.8 miles in maximum width, 
extending southwestward from Lincointon to Grover, N. C. This 
belt is in the Piedmont province, an upland with an average 
altitude of 1,000 feet, and is readily accessible by rail and 
highway. The region is underlain by crystalline limestone, 
quartzite, schists, gneisses, and granite. The rocks strike 
northeast and, in most of the belt, dip steeply northwest. Nost 
of them are deeply weathered. 


The tin-spodumene belt lies mostly in North Carolina between 
Lincolnton and the State line. Cassiterite occurs sparsely in 
hundreds of spodurnene-bearing pegmatite bodies, which were 
emplaced in joints where the rocks are uniformly competent, and 
parallel to the layering where competent and incompetent rocks 
are interlayered. Locally, cassiterite is sufficiently abundant 
in the pegmatite bodies and in closely- associated greisen 
(quartz-muscovite rock) to be of possibleconiinercial value. 
There are at least 91 such deposits of potential tin ore in 
North Carolina, and 1 near Gaffney in South Carolina. 


The deposits vary widely in thickness along their strike and 
dip; about 18 ai'e more than a foot thick. The maximum strike 
length is 275 feet. Little is known about the downward exten-
sions of the bodies, but irregular shapes and unpredictable 
dimensions are to be expected. The tin content of the ore 
ranges in general from a trace to more than 6 percent, and the 
grade in any on deposit is likely to be far from uniform. 
Records of production from the Ross mine, near Gaffney, indicate 
that its ore averaged possibly 2 percent of tin; this is proba-
bly exceptional. Small placer deposits, of which three are 
known, and thin cassiterite-bearing soils of small extent, might 
yield 150 tons of metallic tin, but these deposits are likewise 
low in grade. 


Because of their small size, low grade, and scattered dis-
tribution, the deposits are not being mined at present, and it 
seems unlikely that any now exposed could be mined profitably 
unless the price of tin became extremely high. 


Nany of the pegmatite bodies contain'15 percent or more of 
spodu.mene, and unusually rich parts of bodies average from 0 to 
50 percent. The commercial possibilities of the spodumene prob-
ably exceed those of the cassiterite, and it is estimated that 
two unusually favorable areas contain a reserve of at least 
650,000 tons ofspodumene (more than 20,000 tons of metallic 
lithium) to a depth of 100 feet.


245
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INTRODUCTION 


The tin-spodumene belt of the Carolinas is a long and narrow 


strip of the southeasternPiedmont (see fig. 27) that'contains 


many bodies of tin- and spodumene-bearing pegmatite. The belt 


lies about 50 miles east of the Blue Ridge and 85 miles west of 


the Fall Line. The Piedmont is a moderately dissected upland 


having a general altitude here of about 1,000 feet. A few 


ridges and peaks consisting of unusually resistant rocks rise 


above this level; an irregular ridge known as Kings Mountain 


which lies 2 miles east of the belt, near the town of Kings 


	


• 84 '	 82	 25 0	 100 MileS 
1.1	 I 


Figure 27.—Index map showing location of. the Carolina tin-spodunene belt. 


Mountain, reaches an altitude of 1,705 feet. (In tilis report 


the name Kings Mountain refers to the town and not the ridge.) 


The belt is drained by the South Fork and Broad Rivers. Most of 


it is cultivated, but steep slopes and rocky areas, such as 


those underlain by the pegmatite bodies described below, are 


	


wooded.	 S 


Paved highways between the towns and villages, and inter-





connecting, well-graded roads make the entire region accessible. 
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From Kings Nountain southward to the State line, the main line 


of the Southern Railway and U. S. Highway No. 29 run parallel to 


the belt and less than a mile west of it. Lincolnton is served 


by the Seaboard Airline Railroad. 


Nost of the hundreds of peginatite bodies contain a little 


cassiterite together with spodumene andother minerals that are 


not found in the pegmatites of the surrounding region. Locally, 


in the pegmatite and in greisen (quartz-muscovite rock) associ-


ated with it, cassiterite is abun'dant. enough to be of possible 


commercial value. It is only these.relatively rich occurrences 


of cassiterite that are referred to in this report as deposits. 


Deposits, in this sense of the word, occur at short intervals 


from a point 2 miles southeast of Lincolnton to a point 0.8 mile 


due east of Grover, N. C., very near the State line, and.coin-


cide with the occurrence of spodumene. The length of the belt 


is'24.5 miles, and the maximum width, southeast of Crouse, 1.8 


miles; the belt contains at least 91 deposits of possible com-


mercial grade, most of which, however, are 'very small. The only 


known tin deposit in South Carolina occurs 12 miles to the 


southwest, near Gaffney, ma pegmatite that apparently contains 


no spodumene.


Field work and acknowledgments 


The field work on which this report is based comprised (1) 


detailed plane-table mapping of six:local'areas in the belt 


(four of which are outlined on plate 38), and (2) reconnaissance 


examination of the remainder of the belt and of areas extending 


6 miles beyond the extreme occurrences of cassiter-ite at Lin-


cointon and Gaffney. Nost of the work was ,carried on during the 


months from October to Nay inclusive in 1938-39 and 1939-40, but 


some field work was done as early as August 1938 and as late as 


L	
April 1942. The plarie-table work during the first season was 


done largely by P. N. LeBaron, R. A. Edwards, R. N. Barbour, and
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H. E. LeGrand, that during the second season by H. E. LeGrand 


and J. C. Norris. LeGrand and Norris also made most of the 


reconnaissance examinations of deposits lying outside the areas 


mapped in detail. 


Helpful discussion and advice on specific problems were con-


tributed by W. T. Schaller and C. S. Ross, though the interpre-


tations presented are those of the writer. Charles Nilton iden-


tified columbite-tantalite, tin-bearing rutile, niolybdenite, and 


a complex group of supergene phosphates and oxides. H. G. Fer-


guson, F. C. Calkins, W. C. Smith, and T. B. Nolan reviewed the 


manuscript, and made numerous helpful suggestions. 


Previous work 


Naterial relating to the geology, mineralogy, and economic 


development of the tin deposits and associated spodumene is con-


tamed in 44 reports, articles, and maps. The more important of 


these are listed in the following annotated bibliography. 


(1) Dabney, C. W., Jr., Note on cassiterite from Kings Noun-
tam, N. C.: Elisha Nitchell Sci. Soc. Jour., 1883-84, 


pp. 79-81, 1884. 


The first published account of the discovery of 
cassiterite in the belt; contains two analyses of the 
mineral that erroneously list tungsten as a constitu-
ent. 


(2) Furman, J. H., The tin deposits of North Carolina: New 
York Acad.Sci. Trans., vol. 8, pp. 136-145, 1889. 


An illustrated account of observations on the 
geology of the belt by the first, and one of the most 
active, prospectors. Contains useful facts, together 
with doubtful interpretations. 


(3) Ledoux, A R., Tin in North Carolina: Eng. and Mm. 
Jour., vol. 48, pp. 521-522, l889. 


A record of the general results of tin prospecting 
by open cuts, shafts, and diamon drilling in a por-
tion of the belt about 2 miles long, presumably south-
west of Kings Mountain. 


(4) Pratt, J. H., and Sterrett, D. B., The tin deposits of 
the Carolinas: North Carolina Geol. Survey Bull. 19, 
62 pp., 1904. 


Describes the deposits and discusses their origin.
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(5) Graton, L. C., A reconnaissance of some gold and tin 
deposits of the Southern Appalachians: U. S. Geol. 
Survey Bull. 293, pp. 31-57, 1906. 


Gives a good account of the discovery and early 
prospecting of the deposits, detailed descriptions of 
the Jones, Faires, and Ross mines, and an estimate of 
the total production of the belt to Nay 1905. Pegma-
tites of various compositions, interpreted in the pre-
sent report as the product of successive mineral-bear-
ing solutions that circulated with,various degrees of 
freedom, were regarded by Graton as representing a 
genetically related series of intrusions. 


(6) Sloan, Earle, Catalogue of the mineral localities of 
South Carolina: South Carolina Geol. Survey, ser. 4, 
Bull. 2, pp. 85-93, 1908. 


Describes and illustrates workings and geologic 
features at the Ross mine, and records the total pro-
duction of concentrates from pegmatite 'and placer' to 
December 1906. 


(7) Keith, Arthur, and Sterrett, D. B., Tin resources of the 
Kings Mountain district, N. C. and S. C.: U. S. Geol. 
Survey Bull. 660-D, pp. 123-146, 1917. 


A general discussion of the geology of the region, 
with descriptions of the principal mines and prospects, 
most of which were abandoned at the time. 


(8) Keith, Arthur, U. S. Geol. Survey Geol. Atlas, Gaffney-
Kings Mountain' folio (No. 222), 1931. 


Contains part of the economic material in Bulletin 
660-D, but is considerably more specific in treatment 
of geology. The folio does not recognize the genetic 
relation, found in the present study, between schist-
ose crystalline limestone and the gneisses and schists 
that enclose the pegmatite bodies. 


(9) Fraas, Foster, and Ralston, 0. C., Beneficiation of 
spodumene by decrepitation: U. S. Bur. Nines Rept. 
Inv. 3336, 13 pp., l937. 


The natural a spodumene in pegmatite matrix, 
heated to 1,050° to 1,180° Centigrade, was converted 
to spodumene, which was selectively disintegrated by 
gentle grinding and separated from the coarser quartz 
and feldspar. 


(10) Boyd, J. E., Jr., Pyrometric properties of spodumene-
feldspar mixtures: Am. Ceramic Soc. Jour., vol. 21, 
pp. 385-388, 1938. 


Fusion tests of mixtures containing 20 to 40 per-
cent of spodumene with either potash or soda feldspar 
showed that p . c. E. values were lowered several cones 
below those of the feldspars alone. The addition of 
spodumene to a mixture of equal parts of the feldspars 
showed even greater contrast. The paper includes an 
analysis of the spodumene, which is quoted on page 
269. 


4713190-42-2	 -'
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(11) Hess, F. L., The spodumene .pegrnatites of North Carolina: 
Econ. Geology, vol. 35, pp. 942-966, 1940. 


Discusses the origin of the pegniatite in the tin-
spodumene belt and the quality and possible amount of 


•the spoduiirene. Some of the pegmatite minerals are 
believed to have been deposited, in several stages, 


• by solutions that circulated through fractures in 
assumed prelithium, granitic.pegmatite, whereas, in 
the present report, all of the minerals are believed 
to have been deposited by solutions in successive 
stage, but in differeit order, and an "original" 
pegniatite is not postulated. 


(12) Norman, Jame,.and Gieseke, E. W., Beneficiation of 
spodumene rock by frOth flotation: Am. Inst. Mn. 
Net. Eng. Tech. Pub 1161, (Nining Technology), 9 pp., 
April 1940. 


•	 Samples of spodumene-bearing pegmatite from two 
locallities were ground and treated with solutions of 
Na0H and NaOH with Na 2S to ±emove films of weathering 
products from the mineral grains. The films inter-. 
ferd with the flotation of spodumene with a soap 
collector, In contrast to feldspar and quartz. After 
cleahing, conCentrates containing from 5.40 to 6.59 
percent L1 20 were obtained, principally with the use 
of , oleic acid; a mixtr.e of. spodumene and feldspar 
containing .4.98 percent Li 20 was separated by similar 
treatment.	 ,	 - 


(13) Engel, E. L., and. Shelton, S. N., Tin ore from North 
Carolina, in Ore-testing studies, 1939-40: U. S. Bur. 
lImes Rept. mv. 3564, p. 15,1941. 


Tin ore with feldspathic gangue, containing 1.06 
per.cent tin,.crushed to pass 10 mesh, was separated 
into four sand products in a laboratory hydraulic 
classifier. , The sand products were treated on a 
laboratory concentration table, and yielded concen-
trates that assayed 68.81 percent tin, or 92.3 per-
cent of the total tin. .	 . . 


(14) Gabriel, Alton, Slavin,Norris, 'and Carl, H. F., Minor. 
constituents in spodumene: Ecori. Geology, vol. 37, 
pp. 116-125, 1942. 


Spectrograp}iic analysis of spodumene from three 
areas In the. , belt showed the prèsence of minor 
amounts of Fe 203 , NnO, Ti02 , SnO2 , GaQ3 , Na20, and 
K20; one. of the samples contained Rb20. On the basis 
or X-ray and petrographic studies, i is concluded 
that . the impurities are probably . isomophous replace-
ments in the crystal structure o.f the.spodumene. 


'Production 


Some production of cassiterite concentrateà from the Caro-


linas is recorded . for the years. 1903-04, 1906-07, .1910, 


J lAinera]. Resources U. S. and Ninerals Yearbook. 
Pratt, J. 'H., The mining, industry in North Carolina during 1911 and 


1912: North Carolina Geol.' Survey Econ. Paper 3I, pp. 16. 73. 1914.
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1912-13, 1918, 1930,and 1937,/but specific tonnage is given in 


only a few instances. Graton estimated that the total produc-


tion of metallic tin to Nay 1905 'probably did not exceed 50 


short tons, a little more than half of which came from the Ross 


mine near Gaffney.' Sloan reported that.the Ross mine alone 


had produced a total of, approximately 130 tons of concentrates 


(about 85 tons of metallic tin) up to December 1, 1906, which 


seems excessive in view of Graton's estimate of 19 months ear-


lier. But evenif Sloan's figurefor tile Ross pline is correct, 


the recorded production of metallic ti?1 from the entire bëlt'is 


not more than 110 short tons. Dates and scales of operations 


subsequent to 1906 are known only approximately, but it seems 


unlikely that additional unrecorded production would raise the 


total above 300 tons.


GEOLOGY 


Country rocks 


Most of the tin-spodumene belt is underlain by interlayered 


hornblende-biotite gneiss and muscovite schi'st and gneiss, 


accompanied by very small quantities of chloritic gneiss and 


schist, quartz-tourmaline gneiss, augite-andesine gneiss, and 


enstatite-oligoclase gneiss. These foliated rocks were mapped 


by Keith and Sterrett as parts of the Roan gneiss and Carolina 


gneiss, and regarded as pre-Cambrian, whereas the crystalline 


limestone and interlayered fine-grained muscovite schist and 


quartzite which crop out in a nearly continuous zone along the 


eastern side of the belt were regarded as Cambrian. The obser-


vations made during the present investigation indicate that, at 


least in the areas mapped in detail, the gneisses are strongly 


J Grates, L. C., A reconnaissance of some gold and tin.deposits of the 
southern A'pa1achians: U. S. Geol. Survey Bull. 293, pp. 9, 54, 1906. 


/ Sloan, 'Earle, A catalogue' of the mineral localities of South Carolina: 
South Carolina Geol. Survey, ser. 14 , Bull. 2, p. 92, 190g. 


J Keith, Arthur, U. S. Geol. Survey Geol. Atlas, Gaffney-Kings Mountain 
folio (No. 222) 1931.
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metamorphosed parts of the marble-schist-quartzite sequence, and 


not older rocks. Neither sharp contacts nor the strike faults 


mapped by Keith and Sterrett were found to separate the two 


groups of rocks; there appears, rather, to be a gradational zone 


between them in whicti transitional types of rocks occur. The 


rocks strike generally northeast and dip steeply northwest 


except in the vicinity of Gaffney, where they dip southeast. 


Large, extremely irregular bodies of granitic rock called 


the Whiteside granite by Keith, •occur in the belt and in the 


region to the west. The mineral composition of this rock, where 


adjacent to penatite bodies, is similar to that of the pegma-


tite, but simpler, consisting largely of microcline, quartz, and 


sodic plagioclase. In places the two rocks intergrade. Pegma-


tite bodies in the vicInity of Kings Nountain form a peripheral 


zone along the sinuate east side of a large body of the granitic 


rock (p1. 39). This areal relationship suggests that the pegma-


tite minerals that are also constituents of the granitic rock 


probably were derived from the granitic rock or from its source. 


The pegmatite minerals that are not constituents of the granitic 


rock may have had a different source. 


All of the rocks, including the pegmatite bodies, described 


below, are cut by dikes of fine-grained diabase, similar to 


those that have been intruded into Triassic rocks farther east 


in the Piedmont. The diabase dikes are steeply dipping, tabular 


bodies, which range in thickness froma few inches to 35 feet, 


and trend N. 40 0 _50 0 W., but two dikes less than 1 foot thick 


were seen that are parallel to the bedding in weathered micace-


ous limestone.


Pegmatite 


The tin- and spodumene-bearing . pegmatite bodies are mostly


tabular, of lenticular horizontal section, and of unknown verti-


/ Keith, Arthur, op. cit.
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cal dimensions. The most regular in outline were emplaced in 


major joints that strike northwestward across the metamorphic 


rocks; few of these are more than 25 feet thick or 450 feet long. 


Other, more numerous, bodies lie parallel to the strike of 


interlayered country rocks. These are less regular in plan than 


those in the joints and are larger, attaining a maximum thick-


ness of 395 feet and a maximum length of 3,250 feet. Of the 


hundreds of pegmatite bodies in the belt, most are less than 


10 feet thick, and the smallest are lenslike aggregates of 


quartz and feldspars less than an inch in length. 


The peginatite of the Carolina belt differs notably from all 


that seen by the writer elsewhere in the Southern Appalachian 


region, except the tin-bearing peginatite of Coosa County, Ala. 


The peginatite in both areas consists largely of fine-grained 


albite and quartz, but the Alabama peginatite is simpler in min-


eral composition than that of the Carolinas, and apparently con-


tains no lithium minerals and very little coarse-grained micro-


dine. The pegmatite of the Carolina belt is closely associated 


with much quartz-muscovite rock termed greisen, some of which 


contains cassiterite. 


Ninerals.--The dominant constituents of the peginatite are 


fine-grained albite and quartz. The coarse oligoclase which 


characterizes much of the pegmatite in the Blue Ridge . province 


occurs here only in very small quantity, and muscovite, though 


generally present, is too fine-grained and scarce to be of com-


mercial value except as a possible minor byproduct. Nicrocline 


and spodumene, which are common but rarely dominant, are mostly 


medium- to coarse-grained. The crystals are characteristically 


fractured, and are veined with the fine-grained albite and 


quartz; a few of the smaller crystals of microcline are euhedral, 


but no euhedral crystal of spodumene was seen during the present 


study. The maximum observed dimension of microcline is 45 


inches. The spodumene crystals are lath-shaped; the maximum
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length observed is 38 inches, and the maximum thickness 10.5 


inches. 


Cassiterite occurs persistently enough to be characteristic, 


though in general it is not abundant. It is dark brown in color, 


and is conspicuous among the white and light-colored minerals of 


the pegmatite. The grains are mostly between 0.5 mm. and 2.0 cm. 


in maximum diameter. They are angular and fractured and, 


although they commonly show one or more crystal faces, only two 


complete crystals are known to have been found. Cassiterite can 


be confused with only two other pegmatite minerals, columbite-


tantalite and ilmenite, but the three can easily be distin-


guished by their streak alone: that of the cassiterite is light 


tan to cream-colored, that of columbite-tantalite is chocolate 


brown, and that of •ilmenite is black. 


The spodumene offers probably greater commercial possibili-


ties than the cassiterite, particularly if regarded as the chief 


product in a possible concentration procedure that would yield 


other pegmatite minerals as byproducts. The possible reserves 


of recoverable spodumene in two outstanding areas are considered 


on pages 267-269. Spodumere is distributed unevenly in the peg-


matite bodies, but less so than cassiterite. Many of the finer-


grained bodies consist predominantly of albite and quartz, and 


carry little spodumene, but many of the coarser-grained bodies 


may contain an average of 15 percent or more. Spectrographic 


analysis of the spodumene has shown the presence of eight 


minor impurities which are believed to be isornorphous constitu-


ents of the mineral. These are listed above in the annotated 


bibliography (p. 250). 


A complete 'list, in alphabetical order, of the minerals that 


have been found in the pegmatite bodies during the present study 


is given on the following page. Minerals listed as hypogene 


/ Gabriel, Alton; Slavin, Morris; and Carl, H. 1'., Minor constituents 
in spodwnene: Hcon. Geology, vol. 37, p. 119, 19142.
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include those that were deposited by igneous emanations from a 


deep-seated source, together with small amounts of actinolite, 


hornblende, biotite, clinozoisite, and graphite derived from the 


wall rocks. The minerals listed as supergene were formed by 


weathering of the hypogene minerals. Hypogene minerals that 


apparently are not fairly well disseminated through the pegma-


tite are indicated by an asterisk. 


Hypogene 


Amblygonite t ...............Scarce. 
Apatite.....................Scarce. 
Beryl.......................Scarce, locally 


common; mostly 
resembles quartz. 


Cassiterite.................Scarce except in 
shoots. 


*Chalcopyrite.................Very scarce. 
Columbite-tantalite.........Scarce. 


*Dufrenite...................Very scarce. 
*Dumortierite.................Very scarce. 
*Garnet......................Scarce. 
*Lithiophilite .............Very scarce. 
*A blue mangane phosphate.. Very scarce. 
Microcline..................Comri3on; locally 


abundant. 
*Nolybdenite.................Very scarce. 
Muscovite....................Common; abundant 


in greisen. 
Plagioclases: 


An, to An5...............Abundant. 
*An5 to An40...............Scarôe. 


*Pyrite........................Scarce. 
Pyroxenes: 
*Diopside.................Very scarce. 
Spodumene.................Common; locally 


abundant. 
*Pyrrhotite..................Very scarce. 
Quartz......................Abundant. 


*Rutile, tin-bearing.........Found as float; 
very scarce. 


*Sphalerite..................Scarce. 
*Titanite.....................Very scarce. 
*Tourznaljne..................Scarce. 


Supergene 


Halloysite..................In seams.. 


r	


.	 Kaoliniteand hydrous mica.. Common locally. 
Purpurite.....................Very scarce. 
Vivianite.....................Very scarce. 
Fine-grained mixtures of hy-


drous ferric and calcium-
ferric phosphates with hy-
drous iron. and bianganese 
oxides; colors plive 


___________	
Common. 


Optical end qualitative ehem1cal determinations indicate a composition 
near the montebrasite end of the azrblygonite-montebresite series,
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Structural control of emplacernent.--The penatite was 


emplaced in openings formed by minor rock movements that accom-


panied or followed the folding of the older rocks. The openings 


include joints that cross the layering (see p1. 40), openings 


that follow the layering (see p1. 39), and irregular openings 


(see p1. 41); those of the.first two types are common, those of 


the last rather scarce. 


In areas underlain by almost uniformly competent hornblende-


biotite gneisses, peiatite was emplaced in joints that cut at 


various angles across the strike of the rocks. One such area, 


which' lies in the Beaverdam Creek drainage area, between Lin-


colnton and Kings Mountain, is shown in plate 40. The pegmatite 


bodies here are straight, tabular, and nearly uniform in thick-


ness; some bend abruptly where prominent joints intersect. One 


body in this area is cut by a thick Táassic diabase dike, and 


an inclusion of pegmatite was found in the diabase. It seems 


probable that the diabase dikes were intruded into pre-pegmatite 


joints, however, for their prevailing trend, N. 40°-60° W., 


falls within the strike range of three sets of the joints. 


In areas where country , rocks of contrasting competence 


alternate in relatively thin layers, most of the pegniatite was 


emplaced parallel to the strike and dip of the layers. Such an 


area, immediately southwest of King Mountain, is shown in 


plate 39. The interla.yered country rocks here are largely com-


petent 1ornblende gneisses and incompetent muscovite schists. 


Some of the pegmatite bodies on the property of the Ka-Ni-


Tin Concentrating Co., 2 miles southeast of LincolntOn, are of 


the third type: they, are extremely irregular in shape and ati-


tude. The bodies prospectdd by power shovel in the western part 


of the area shown in plate 41 appear to have been emplaced in 


irregular fractures that cmmonly cut across the foliation of 


muscovite schist but are oiiented at random.
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Origin.--The minerals of the pegmatite bodies were deosited 


in the order given below. The order of deposition, which is the 


same throughout the belt, is also the order of increasing abun-
dance with the exception of the minerals of the first stage and 


the sulfides of the seventh. There is little or no evidence on 


which to date some of the minerals, and these are not included 


in the sequence. The relative ages of the minerals listed are 


apparent from relative degrees of deformation, and from veining 


and replacement of earlier by later members. Quartz apparently 


was deposited during all stages but most abundantly in two. 
Stage I. Tourinaline, beryl, and apatite. 
Stage 2. Cassiterite and columbite-tantalite. 
Stage 3. Quartz (most of the greisen formed). 
Stage 4. Spodumene. 
Stage 5. Nicrocline. 
Stage 6. Nedium-grained albite (minor alteration of 


spodumene and rnicrocline to muscovite). 
Stage 7. Fine-grained albiteand quartz (minor quanti-





ties of sulfides and apatite). 


The minerals are believed to have been deposited by solu-


tions, along channels that were reopened from time to time by 


intermittent rock movements. The inferred process of deposition 


may be outlined as follows: 


The minerals of stages 1 and 2 developed in and adjacent to 


prominent joints and fissures forming deposits of three types: 


(a) Veins and lenticular masses of compact crystalline tourma-


line in gneisses and schists; (b) lodes of disseminated tourma-


line crystals in muscovite schist; (c) veins and lodes or dis-
seminations of cassiterite, columbite-tantalite, and probably 


ilinenite, in muscovite schist, between layers of muscovite 


schist and'hornblende gneiss, and in joints that cut obliquely 


across hornblende-biotite gneisses. 


Nany deposits of types a, b, and c were fractured and dis-


located by wall-rock movements, and the new openings served as 


channels for the introduction of the quartz of stage 3, which 


veined the earlier minerals. Quartz also has partially replaced 


muscovite schist, into which it commonly grades. The muscovite
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left by partial replacement has been coarsened by recrystalliza-


tion, but remains oriented for the- most part parallel to the 


unsilicified schist. It is in the resulting aggregate of quartz 


and muscovite, called greisen, that cassiterite of possible corn-


xnercial grade -occurs most commonly. At many places, however, 


quartz was deposited in schist that contained no earlier cassit-


erite, and greisen is not uncommonly barren of tin. Rarer and 


possibly later types of greisen that, in places, contain earlier 


cassiterite were formed (1) locally in joints in hornblende 


gneiss, with the muscovite possibly derived from alteration of 


earlier pegmatite minerals, and (2) as zoned open--space fillings 


6 inches Or less in width, conformable with muscovite schist and 


containing muscovite crystals oriented perpendicular to the 


walls. 


Some of the early deposits formed during stages 1, 2, and.3 


were not greatly disturbed by later rock movements, and they 


remained unchanged, or but little changed, in mineral composi-


tion. Conversely, the minerals of one or more of the early 


stages are lacking in pegmatite bodies developed by the deposi-


tion of later minerals in channels opened after the early depos-


its were formed. Most of the pegmatite bodies, however, contain 


minerals of each stage of deposition, indicating that many lines 


of weaknesswere persistent. 


Not only quartz but other pegmatite minerals were deposited 


in fissures and joints, and partially replaced adjacent bodies 


of country rock as much as 400 feet thick. The paragenetic 


relations are the same in both environments: each pegmatite 


mineral that replaced wall rocks did so at the same time that it 


was being deposited in open joints and fissures. The later peg-


matite minerals replaced greater volume-s of the country rocks 


than did those deposited earlier, and are more abundant. 


Replacement of wall rock occurred most commonly where hornblende 


gnëiss and muscovite schist are interbedded, the muscovite
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scluist being the more extensively replaced. Minerals that 


replaced wall rocks were less severely fractured by recurrent 


rock movements than those deposited in openings, and those in 


oblique joints somewhat les,s severely than those in fissures 


parallel to the bedding. 


'	 A relatively fine-grained aggregate of albite and quartz of 


stage 7 is by far the most abundant replacement product. A sim-


ilar replacement of country rock by plagioclase has been 


7' described by C. S. Ross.	 Tourmaline, spodumene, microcline, 


and plagioclase as calcic as An40 also replaced the wall rocks. 


Replacement by these minerals, In various degrees, is abundantly 


exemplified In the belt. Spodumene and microcline, the coars-


est-grained minerals, developed to greater size in open fissures, 


particularly those parallel to bedding, than in replaced wall 


rock. 


From the order in which the pegmatite minerals were formed 


it is inferred that the composition of the solutions from which 


the minerals were deposited changed as the process went on but 


was comparatively simple at any given stage. The partial 


replacement of large bodies of country rock Indicates that these 


solutions could not have been viscous; had they been so they 


could not so intimately have permeated the rocks. They are 


tt-t to have been aqueous, 


TIN DEPOSITS


Deposits with greisen gangue 


The cassiterite-bearing bodies of gi'eisen, which are the 


simplest of the ore bodies in mine-ral composition, are believed 


to be relatively undisturbed relics of the early pegmatite 


j/ Ross, C. S., Origin of the copper deposits of the Thicktown type in 
the southern Appalachian region: U. S. eol. Suiey Prof. Paper 179, pp. 
2-25, 71, 1935.
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stages. The maximum known thickness of the tin-bearing greisen 


bodies is 3.5 feet, but the average thickness of 35 of them is 


only 1 foot. No deposit of this type is exposed for its full 


length, but apparently none is more than 100 feet long and most 


of them are less than 50 feet long. The few ore bodies that 


have been prospected to depths greater than their observed 


lengths along the surface seem to be shootlike in form, but lit-


tle is known about their dip or pitch lengths. 


Deposits with feldspathic gangue 


Tin deposits in which the gangue is dominantly feldspathic 


pegiriatite are less numerous than the greisen deposits, but they 


generally are larger; the largest dimensions measured or relia-


bly reported are: Thickness, 9 feet; strike length, 275 feet; 


pitch length, more than 200 feet. Three of the larger deposits 


of this type, the Jones, Faires, and Ross, 8 have a well-defined 


pitch, which is probably true of most of the feldspathic as well 


as of the greisen deposits. 


The cassiterite of these deposits apparently was emplaced 


along lines of weakness sufficiently pronounced to be reopened 


by subsequent movements of the wall rocks, with accompanying 


abundant deposition of later pegmatite minerals. Some of the 


tin deposits remain relatively intact, in and along the margins 


of peginatite bodies thus enlarged, but others were so disrupted 


by the recurrent movements that only small and apparently dis-


connected parts of them are found in the feldspathic bodies. By 


a decrease in the abundance of cassiterite, these deposits grade 


into relatively barren feldspathic pegmatite that contains per-


haps 1 to 25 grains of cassiterite in each cubic foot. 


See references cited in table 18 for descriptions of these mines when 
in operation prior to 1907.
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Quantity and grade of ore 


During the course of the present investigation, 55 tin 


deposits, most of them poorly exposed, were examined (p1. $8). 


The locations of 37 others, including some mentioned in pub-


lished accounts of early mining operations, were established 


only by float ore; 32 that were reported could not be found. 


With few exceptions, the 92 known deposits are too widely sepa-


rated to permit the mining of, more than one in a single opera-


tion. The maximum thicknesses of deposits in which this dimen-


sion could be measured were from l to 6 inches for 21 deposits, 


from 7 inches to 2 feet for 16 deposits, and from 3 to 4 feet 


for 4 deposits. Sloan	 states that the Ross deposit was 9 feet 


thick near the surface prior to its removal by mining. 


The cassiterite content of the ore bodies is very uneven. 


Assays and mill recoveries have shown that in adjacent deposits, 


or even within a single deposit, the meta1l1c tin content ranges 


from a trace to more than 6 percent. Field estimates as high as 


10 percent have been made for small parts of ore bodies. There 


are no geologic indications that the cassiterite content will 


change materially in grade or mode of occurrence with depth, and 


this is true also of the associated nonmetallic penatite miner-


als.


Accurate data from which to derive an estimate of ore 


reserves are lacking. On the basis of the approximate dimen-


sions and general grade of the 55 ore bodies examined, and pub-


lished information on previous mining (see references listed in 


table 18), the gross tin content of all the deposits in the area 


may be as much as 10 tons of metallic tin per foot of depth; 


this includes at least 7 of .the larger deposits that have been 


mined to depths as great as 175 feet. Nost of the deposits are 


21 Sloan, !ar1e, op. cit., p. 39.
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less than a foot thick, however, and are not minable under ordi-


nary conditions. 


Only 18 of the deposits are known to be 1 foot or more thick, 


and for these the limit of reasonably inexpensive mining is the 


depth of partly weathered rock above the level of ground water, 


which is about 50 feet. 'Seven of these deposits, as mentioned 


above, have been mined to or below this depth, and one (the 


Swamp shaft ore body of the Ka-Ni-Tin Concentrating Co., which 


was under water during the present survey) is in low, marshy 


ground. The remaining 10 .'bodies of ore 1 foot or more •thick 


have an average grade of possibly 1.5 percent tin; an average 


thickness of 3 feet and an average length of 100 feet are 


assumed, giving a calculated reserve of 12,500 tons of ore, con-


taining 188 tons of metallic tin, to a depth of 50 feet, an 


average of 0.375 ton of tin per foot of depth in each deposit. 


The 8 deposits of minable widths that have 'been mined to or 


below water level may contain ore of equal or even higher tin 


content, but the costs of mining would necessarily be much 


higher.


Placer deposits 


The few known placer tin deposits in the belt occur in nar-


row valleys, near deposits in place; but most of them are less 


than 10 feet thick and contain only a negligible tonnage of cas-


siterite, Nothing is known regarding the possible occurrence of 


cassiterite in larger alluvial deposits farther downstream. 


Three of the most promising of the placers have been worked on a 


small scale. 


The best known placer deposit is that at the Ross mine 


(locality 60 on p1. 38, and p1. 42), which yielded an unknown 


part of the mine's production of 130 tons of concentrates. 	 Of 


the original placer deposit, about 2,500 tons of cassiterite-


/ Sloan, Earle, op. cit., p. 92.
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bearing alluvium remains in an area of 25,000 square feet. The 


remainder of the deposit is probably of low grade. The margin 


of the deposit is shown in plate 42, which also shows the loca-


tions of the original open cut and 121-foot shaft, as well as 


more recent prospect openings. 


A placer deposit, haiing a surface area of 60,000 square 


w feet	 adjacent to the Jones mine (locality 23, p1. 38) was 


prospected in 1903-04, but the results are unknown. Keith 12 


states that the Blue Ridge Tin Corporation produced several 


thousand pounds of concentrates from part of an alluvial area of 


about 50,000 square feet in the narrow valley inmiediately south 


oflocality 50, plates 38 and 39. 


The three known placers, together with similar small bodies 


yet to be discovered, might add as much as 100 tons of metallic 


tin to the reserves. A little additional placertin might be 


recovered from the tin-bearing soils, mostly less than 1 foot 


thick, which cover the weathered bedrock for distances rarely 


exceeding 300 feet down slope from outcrops of the tin deposits. 


These shallow soils, which could be removed by scraper, may con-


tain about 50 tons of metallic tin. Very few of the deposits in 


place,however, are weathered sufficiently to be handled by 


scrapers.


Summary of deposits 


The locations of all deposits examined or reported are shown 


in plate 38,and available information bearing on geologic and 


economic features are listed in table 18. Underground workings 


were not accessible at the time of the survey. A few of these 


have beendescribed in earlier reports, and references to the 


descriptions are listed in the table. 


pj Pratt, J. L, and Sterrett, D. B., The tin deposits of the Carolinas 
NortWCarolina Geol, Survey Bull. 19, p. 29, 19&4. 


/ Keith, Arthur, and Sterrett, D. B., Tin reeources.of the Kings Mon-
tainistrict, N. C. and S. C.: U. S. Ceol. Survey Bull. 660, p. 141, 1917.
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Atlas jrospect shaft.--Early in 1941, at the completion of 


the present study of the tin deposits, the Atlas Collapsible 


Tube Co., of Chicago, began prospecting at the old Faires mine 


near the southern limit of the town of Kings Mountain. A shaft 


about 30 feet deep was sunk 125 feet northeast of the Faires 


shaft without encouraging results. Two churn-drill holes 


approximately 40 feet apart were then drilled about 200 feet 


N. 15° W. of the Faires shaft. Hole No. 1 was drilled tn e 


depth of 122 feet, and hole No. 2 toa depth of 144 feet. Show-


ings of tin ore were reported from each hole, but No. 2, in 


which the showings were said to be best at depths of 59, 89 to 


104, and 144 feet, was considered the better; a shaft wasthen 


sunk adjacent to hole No. 2. The shaft had reached a depth of 


125 feet in April 1942, when the management permitted an exaini-


nation to be madø.. 	 / 


The walls of the shaft were boarded up. Croascuts had been 


driven from the bottom for 30 feet northwest and 12 feet south-


east. Two pegmatite bodies and two layers of greisen, conform-


able with the foliation in muscovite schist, were exposed in the 


crosscuts, as shown. in figure 28. The larger of the pegmatite 


bodies is 7 feet thick, and was exposed at the base of the shaft; 


it is said to have lensed out upward at a depth of 95 feet. The 


section of this body exposed in the northeast wall of the shaft 


shows the relative ages of some of the commoner pegmatite miner-


als. Relatively fine-grained albite and quartz, - comprising a 


lenticular core about 2 feet thiók, have invaded a distinctly 


earlier body composed largely of coarse-grained microcline with 


some spodumene, quartz, and cassiterite. 


The cassiterite was seen only in the microcline-rich rock in 


the southwest wall of the shaft where the albitic rock has per-


meated the older mass irregularly, andis not confined to a core. 


It was obvious that the cassiterite-bearing rock at this point 


is of commercial grade, averaging possibly as much as 2 percent







EXPLANATION 


J
Relatively fine-grained 
quartz-albite pegmatite 


Coarse-rained microcline-rich 
ai' pegrnatite containing a little 


spodumene 


Greisen(quartz-muscovite rock) 
containing a little albite 


Muscovite schist 


X Disseminated cassiterite 


le C 


ample B 
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of tin, but no cassiterite was seen along the strike in the 


opposite wall. In order to determine whether or not all of the 


microcline-rich rock can be regarded as tin ore, a transverse 


channel sample was taken from the northwest side of the body, in 


the northeast face. 


The pegmatite body exposed in the southeast croäscut is 2 to 


4 feet thick, has a layered structure, and consists of fine-


grained albite and quartz; a little coarse-grained microcline 


I	 2pFeet 


l'igure 2.--P]. an of crosscut and. rocks exposed at base of Atlas shaft, 
April l9t2. 


occurs largely, but not entirely, adjacent to the enclosing 


schist. N cassiterite was visible in this body, but a trans-


verse channel sample was taken from the northwest 14 inches of 


the body, and another from the southeast 18 inches. 


Each of the greisen layers exposed, one in the southeast 


crosscut, the other in the northwest, is 12 inches thick. Each 


layer was sampled.
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The five samples, assayed by J. .G. Fairchild in the chemical 


laboratory of the Geological Survey, showed less than 0.03 per-


cent of metallic tin in each. It is apparent, therefore, that 


the only ore of economic grade found in crosscutting four bodies 


of possible tin-bearing rock, which have an aggregate thickness 


of 11 feet 8 inches, is in the larger pegmatite, and is exposed 


only in the southwest wall ofthe shaft. The continuity of the. 


ore to the southwest of the shaft can be determined only by 


drifting in that direction. 


SPODUMENE RESERVES 


The tin-spodumene belt contains an enormous reserve of spodu-


mene, but a steady production in large quantities can be 


attained only by mining and milling comparatively rich pegmatite 


that may contain from 10 to 50 percent of spodumene. This might 


be feasible if a. concentration procedure were developed that 


" would yield spodumene as the chief but not the only product. 


Possible byproduct minerals, for which there ai'e ready markets, 


include cassiterlte, columbite-tantalite, beryl, fine-grained 


muscovite, feldspars, and possibly amblygonite. All of these 


except the feldspars are minor constituents where spoduniene is 


most abundant. 


In laboratory tests that showed the possibility of making a 


good separation of spodumene, Norman and Gieseke 
13 


used rock 


from the tin-spodumene belt that contained from 33 to 50 p.ercent 


spodumene. Heäs 'states that hand-cobbed ore mined 1* miles 


southwest of Kings Mountain contained more than 50 percent spod-


umene. He estimates /that, the pegmatite bodies. of the entire 


belt may contain an average of 15 pe.rc.ent spodumene. The avail-


able information concerning grade is derived,, however, from ore 


/ Norman. James, and. Gieseke, H.. 7. • Beneficiation of spodursene rock 
by froth flotation: Am. Inst. Yin. Met. Eng. Tech,. Pub. 1161, p. 2, l94O. 


/ Hess, F. L., The spodumene pegnatites of North Carolina: Econ. Geol-
ogy, vol. 35, p. 965, 194O. 


/ Idea.
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that has been taken only from some of the richest outcrops; peg-


matite bodies that contain only small, sporadic crystals have 


apparently escaped general notice. Because of the high propor-


tion of fine-grained bodies that consist largely of albite and 


Euartz, it is neither possible nor practicable to estimate the 


total amount of spodumene in the belt. 


The most favorable showing of spodumene is exposed in a 


quarry 100 feet long, 12 feet wide, and 35 feet in maximum depth, 


located 1* miles southwest of Kings Nountain. The.opening has 


been made in the east side of a pegmatite body 85 feet thick at 


this point, arid at least 1,450 feet long, but the comparatively 


rich part exposed in the quarry averages only about 8 feet in 


thickness. The spodumene crystals here are among the largest in 


the belt; the maximum length observed was 38 inches. It is rea-


sonable to expect a small quantity of hand-cobbed ore containing 


as much as Sopercent of spodumene from this quarry, but the 


large quantity of low-grade rock on the dump shows that.only the 


richest part of the rock exposed is of such grade. The rest of 


the pegmatite body also contains spodumene, but the average 


grade is considerably lower than that of the rock in the quarry, 


and few of the crystals exceed 3 inches in length. 


Some of the pegmatite bodies richest in spodumene occur in 


the two areas shown in plates 39 and 40. Although they consti-


tute only 'a small portion of the belt, these two areas contain 


more than 700 pegmatite bodies 1 foot or more thick. The total 


number in the belt, therefore, must be very large. It is possi-


ble to make a rough estimate of the quantity of spodumene ore in 


these areas, although little is known about the average spodu-


mene content of the pegmatite that could be applied to large 


tonnages. Comparatively small parts of bodies that may contain 


as much as 50 percent of spodumene are included because their 


limits are unknown, and separate estimates cannot be made.
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The Beaverdam Creek area, shown in plate 40, contains 388 


pegmatite bodies 1 foot or more thick. Spodumene was identified 


in 245, and about half of these may contain from 10 to 25 per-


cent of spodumene, but probably not more than one-fourth are 


large enough to be workable. About 60 bodies, therefore, having 


an average thickness of about 10 feet and an average length of 


250 feet, are estimated to contain rock of possible commercial 


grade. Assuming that not more than half of the material in 


these .bodies would be rich enough to mill, and that this part 


would yield at least 15 percent of spodumene, it is estimated 


that the Beaverdam Creek area contains something on the order of 


625,000 tons of possible ore, containing about 93,750 tons of 


recoverable spodumene, to a depth of 100 feet. 


The area southwest of Kings Mountain, shown in plate 39, 


contains 376 pegmatite bodies 1 foot or more •thick. Spodumene 


was identified in 256; it is safe to assume that at least half 


of thes, or 128, include rock that contains from 10 to 25 per-


cent of spodumene, and are thick enough to be quarried. The 


bodies in this area have a wider range of thickness and length 


than those in the Beaverdam Creek area, but spodumene is less 


evenly distributed, so that greater allowance must be made for 


rock that would not be milled, perhaps not even quarried. It is 


estimated that the average thickness of the 128 bodies is 


35 feet and the average length 540 feet; probably not more than 


one-fifth of the rock they contain would be workable, and this 


entire amount probably contains at least 15 percent of spodu-


mene. Using these figures, it is estimated that this sector of 


the belt contains no less than 3,700,000 tons of possible ore, 


containing about 555,000 tons of recoverable spodumene, to a 


depth of 100 feet. 


The combined estimate for the two areas is a minimum of 


nearly 650,000 tons of spodumene in rock that may be minable to
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a depth of 100 feet. Boyd 	 gives the following analysis of 


the spodumene obtained from a hand-sorted sample crushed to 


minus one-half inch, from which fragments containing visible 


impurities were rejected: 


Percent	 Percent 
Si02..................63.84 	 K20...................None 
Al2O3.................28.61	 Na20...................None 
Fe203..................19	 Li20..................7.26 
CaO....................04	 Ignition loss..........16 
NgO...................Trace 


It has been found 
17 that the amounts of the minor constitu -


ents, particularly Fe203 , vary considerably even in a single 


pegmatite body. Assuming an average of 7 percent Li0 2 , the pos-


sibly recoverable spodurnene estimate4 above would contain about 


45,500 tons of lithia, or more than 20,000 tons of metallic 


lithium. The two areas to which this estimate applies have a 


combined length of only 6- miles out of a total of 24 miles for 


the belt. Further, the estimate applies only to the very large 


quantities of spodumene rock that might be minable for a compos-


ite mineral output, rather than to the relatively small bodies 


of rock that contain from 30 to 50 percent of spoduinene. 


/ Boyd, J. E. • Jr., P7rometric properties of spodumene-feldspar mix-
tures: Mn. Ceramic Soc. Jour., vol. 21, p. 3S6, 193g. 


1 7/ Gabriel, Alton; Slavin, orris; and Carl, H. T., op. cit.,. p p . 119-
121, l24.
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UNITED STATES
DEPARTMENT OF THE INTERIOR 


DEFENSE' MINERALS EXPLORATION ADMINISTRATION 


WASHINGTON 25, D. C. 


Project Summary Repert 


By: Nichael Ching	 October 29, 1951k 


1. Docket No. t1EL-2814l (Qolu ium-'tantalum, beryl, and tin) 
Contract No. Idmi.523 


Operator Foote Nineral Company 
18 W. C1],ten Avenue 
Philadelphia, Pennsylvania 


Property Williams Tracts 3 and 1 
Cleveland. County, North Carolina 


Operator's Property Rights Lease, dated Decenber 10, l919, 
from L. H. Williams, et al. Owner's Consent to 
Lien dated January 16, 1953 


2. Contract - Ited Nay 18, 1953 (Long Form) 


Work authorized (as amended) 


Agreed unit coste\ 


2,100 f-diainond drilling @ $7.80/ft. for NX core 
$7.00/ft. for BX core, and $2.35/ft. for non-core $16,380.00 


2,lI0 ft. channel sampling @ $0.90/ft. 	 1,926.00 


Estimated actual costs 


5 days bulldozing work @ $100/day	 500.00 


Labor, supervisivr,, consultants	 14,l00.O0 


Operating materials, supplis and equipment 	 "	 890.00 


Miscellaneous	 b&O14.00 


Estimated total coat c project 	 $30,500.00 
Government participation at 90 percent	 $27,15o .00 


Amendments


Amendment No. 1, dated June 19, 1953, changed the 
number of diamond drill holes from "seven" to "seven or 
more".







. 


Amendment No. 2, dated July 13, 1953, provided 
that the work shall begin within 90 days from the date 
of the contract instead of 60 days. 


Amendment No. 3, dated October 30, 1953, extended 
the contract period from 6 months to 10 months, substi-
tuted an Annex I for Article 9 of the contract, increased 
the estimated costs for labor, supervision, consultants 
from $3,600.00 to $l,IL00.00, increased the estimated 
costs. for operating equipment from $180.00 to $SIiO.00, 
decreased the estimate far contingencies from $l,90li.00 
to $714h.O0, and allowed substitution of 1 5/8" . diameter 
core drilling for 2 1/8", where justified, at.a reduced 
unit price. 


Amendment No, 1, dated March 1, l95Z, allows the 
use of noncoring roller-bit drilling to start diamond 
drill holes at a unit price of $2.35/ft. 


Amendment No. 5, dated Narcb 3, 195l, extended the 
contract period from 10 months to 11 months. 


Amendment No, 6, dated April 13, 19514, extended 
the contract period from 11 months to 13 months. 


Work completed 


16 diamond drill holes aggregating 2099.6 feet in 
depth, 1 day of bulldozer trenching and clearing, 1422 
feet of channel sampling, and 200 samples taken and 
assayed. The amount of channel sampling on the outcrops 
was curtailed because of the difficulty of obtaining de" 
pendable samples in the deeply weathered penatites. 
Work under the project was started July 28, 1953 and corn-
pleted Nay 25, .19514.


3. Final Audit Dated July 20, 19514 


Total cost as billed by contractor	 $23,782.62 
Exceptions	 . 
Total accepted cost	 $23,735.10 
Government participation at 90 percent.	 $21,361.59 


14. Certification of Discovery Novnber 19, 29514 


5. Comments	 ;L 
The project was conducted effióiently and in a worlanan-


like manner by the Operator. His monthly progress reports 
were satisfactory and his final report was good. 


- .2 -







4'


The work was desiied to explcre a number of peginatite 
bodies in the spoduinene belt southwest of Kings Mountain, 
North Carolina, by means of diamond drilling and channel 
sanling on the outcrops. The drilling and channel sampling 
were handicapped by the deep weathering of the pegmatites. 
Because of the limited footage of drilling authorized the 
objective was confined to obtaining data on the grade of 
material that might be expected over wide areas. Consequent-
ly, it was not possible to delimit even roughly the extent 
of the various orebodies encountered. An estimate of ore 
reserves, limited to the immediate vicinity of drill holes 
and tremches on five pegmatite bodies resulted as follows: 


28,IiOO tons of pegmatite material containing; 
lihl tons of beryl 
l tons of cassiterite 
35 tons of columbite-tantalite 


25,b O tons of spodumene 


Potential ore reserves were indicated in five other 
pegmatite bodies. 


Additional diamond drilling would be neceEsary to 
determine the size and extent of 'the individual orebodies, 
and. the feasibility 'of mining operations on the property. 
Such further work should be left to the Operator. 


Michael Ching
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Certified	 -	 Analysis as of ______________ 
mci. Voucher for 7Z/1	 4;3V


Name 


State	 Coxiniiodity 


Z /	 I T''


Actual Cost 


Agreed Unit Costs 


Docket No. 


Idm-E No • __________ 


OPERATION
AUTHORIZED	 ' /CO?TED 


-	 -	 - NET COST Units Cost Units _ Cost 


Drifting & Crosscutting 


Raising 


Shafts 


1inzes 


Drilling	 y? 
(Specify)	 '. 2 2/ /PjØ;#g/ 


Surface Excavation	 7'6rIrny 
nderground Excavation 


oads and Trails 


)perating Equipment Purchased 


Surface Rehabilitation & Repairs 


Jnderground Rehabilitation 


ew Building, Inprovements, etc. 


)ther (Specify),/yw	 - I!$	 _A I	 _	 JI	 -


J	 2I.
/ -	


y 


__________ 


___________


____________ ____________ 


__________


_____________ 


____________


____________ 


___________ _____________


____________ 


_________


____________ 


___________ ___________ 


__________ ____________ 


_______________


____________ 


/.23 -I	 - 7 - Tcl; 


2/b,/Pj	 e / .7t


- 


,1 &r J_c,J 
c'j	 ,4'-C',ip'J)-.	 a 0


yw,;Lw	 Pred by ______________ 
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NME Form 7 
(10-58)


.	 . 


JUN 2 11963 


Wr. and *vs. L. *. Wiflians 
1. 0. lix 535 
lIwi*g Zsck )rtk Carlims 


$s t .2a4t c.ltbaan"rsnt*l, lu 
los : Mineral Cmny 
WtUis Trsets 3 and 4 
Cleveland Crty, *th Csrøllni 
CootVact I'4323


OFFICIAL FILF CPY 


Dear Mr. and Mrs. WilIiaa.: 


*ac1ed La a *.li'..x anstory letter of today to the Operator *der 
the sebj$ contract. 


This cerreapondence relates to the 0mer' a Consent to Lien .zsut.d 
b yon on January l6 t953 mder the Defense Minerals txploration 
Ai,ajstr*ti.n program.


ncer.Iy tours, 


George Fumich, Jr. 


Director 


FNMurphy/rnm 
6/21/63 
cc: Director's Reading File 


Re,gion IV (2) 
1,Dbcket 
Code 500 


Identiaal letters mailed to: Mr. & Mrs. Rube Matcher 
2910 Providence Road, 
Charlotte, N.C. 


Mr. & Mrs. Robert A. Hovis 
2021 Wendover R•ad 
Charlotte, N.C. 


Mr..& Mrs. B. B. Cuip 
Armstrong Circle 
Gastonia, N.C.


h3683







	


OFFCAL RLE•PY	 S	


W'	 . - 


Top	 0. M. E 
g RECEVED Ju 2.0 19 3N1TED STATES 
I	 DATE	 I1DARCIMT OF THE LNTEROR 


--	 .	 OF'b1kviNERALS EXPLORAT1ONT 
-	 ---	 cd-uNGToN25, D. C. 


.DLL4 June12, 1963


Re; DNEA2841 
(Columbium-Tantalum, Beryl, 


Tin) 
Foote Mineral Company 
Williams Tracts 3 and 4 


- Cleveland County, N.C.
Contract Idm-E523 


Foote Mineral Company 
18 West Chelten Avenue 


	


Philadelphia 44, Pennsylvania .	 .	 .	 - 


Gentlemen: 
kfter the completion of the approved exploration work under 
the contract identified above, we asked to be informed about 
changes in the status of the property and. production from it 
during the period, of royalty obi1ation. 


To assist you to furnish this information and to assure the 
accuracy of our recOrds, please answer the questions on the 
back of this letter and return two copies to this office 
1th copies of any pertinent documents. 


This is with reference to your letter of March 5, 1957, advising 
that your mineral lease on the above tracts had been cancelled. 
The royalty provisions of the referenced contract expired 
May 18, 1963. To assist us in closing this docket will you 
kindly fill out and return two copies of this letter. 


Sincerely yours, 


L


F. M. Murphy, Acting Chief • 	 •• S	 - 	 S	


Divisiàn of Miieräls	 - 


-:	 :
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MME form 63 
evised 3-62


BEQUEST FOR INFORMATION ON CERTIFIED PROJECT 
-- ANT) PROJECT UNDER ROYALTY AGREEMENT 


From_March 5, 1957, to May 18 1963 
1.	 flAB there been a change in ownerBhlp, 


lease, or sublease? If yes, please state details of the trans-
action below and provide a true or signed copy of the pertinent 
documents, unless they have been provided before.	 Yes	 Nofl 
Our lease on these tracts was cancelle1	 lO 1957 
by 90 days not ice to L • M. Williams dated llYf9 ?5. 


From March 5, 1957, to May 18, 1963 


2. IMKK	 , has there been any production from 
the land. subject to the contract?	 !YCCj. )o:	 Yes fl No 0 
A. If ráô r azi'd 1t	 hiedigier.'qua itf . àlé	 ithrn and. 


addiês& br	 :i r;	 oc':c: !Y; :\O!T 
'y.c;	 :.	 o:	 :;c 


.Ofl.L i;c;:	 u o;	 ;oj;	 ::':c;	 G5 Value 
)J	 r	 (	 (	 c	 cr	 ')	 r	 -' 


B. If stockpiled awaiting sale, state quantity, grade, and location. 


ypé	 Quan
	


Estimated Grade	 Location 


Ore	 ____________ Tons 
Conäen-
trafes	 ____________ Tons 


OthY' C 	 Tons 


3. Since	 , has any production been transported 
through H workIng5eee 11 	 of contract)?	 Yes J No 


A. It'	 Q.nd disposition of material.
'' 


Dçlspoeitlon of Materia3.	 ant1ty	 V.lue-
r;j .;	 -	 : 


	


('aT ii	 s::_;:icc;	 ;'C:T 
Submitted by:	


L 


Name	 1fc;GT1t1er:..) Director of Purchasing 
W. II. Raynor, Foot	 neral o. 


Address	 Routei.Q,Jçton enn	 Date	 June 19, 1963
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OFFICIAL FILE COPY 


P !rTT ri 


•rr


II


APR 1- i97 


)fr. Robert A. Xrence 
acuti orioer 


Et	 Regiort V 
Poet Ottic tuiiding 


nccviUe 2, 'tenzseaee


Re: ociet !o. D81j 
(Coi iva. tentalum, berr3,, and tin) 
Contract. 
!oote !Tinsra1 Oortau 
wme rscts 3 and 14 
Cleveland_Count Nth Cerolint 


t:.	 -	 .4 - U. 


Dear Mr. Laurence: 


tn conrotion 4th the letter to yOii, dat*d '4arch , is?, 
from the stject Operator, e requested the Aesociate Solicitor, 
Divis ion of Mineral Reeources ,, to review the letter end dsterrths the 
status of tI e Oovernrent'a 'lien on the 1i& foUoving cancellation of 
the lens.


We eI'Ø advised U olloi*s The- contract was wrtten on the 
ebruarr 1%2 Form MFi.200 containing the "*b*ThdQt*rLt provision0 in 


1rtis1e 10. Tn brief, this provision means that eiirrender of the 
leasehold coupie with absndonnt of all interest in the land for a 
period of ten years from the date of the contract, is not a tranar 
oz conveyance of the Operator's intereat in the land rea4rthg 
serv*tim of The Gaverint'a royalty riijta. Rethex', this provision 
eXcuses an cperetor, to ithcm it is applicable, fron the pq*nt of 
royalty and also axeuses the landlord *o has executed en Owr*r' a 
Consent to !4.n. However, should the (erstor regain s itez1est 
i' the land dtxring the ten year i*riod, U.blity 	 royalty ou]4 


The egoingieretat is applie*ble onit giere the 
February 3$!2 Fcem M .2OO and For* ?F.2Ot were used without deletion 
of! the $abanctonment provision0 by amrnt or otherwise. The ..rly 


used prior to the Pbruary 3.92 form had no snob provieicz nor 
do the forme ievieed in 3uns l9 and subsequent23r. avoid poesi4h]z 
mlaepplication of "sbndotusnt provisions," it is suggested that eath 
case of this sort be referred to the Weehingtc Office fox' interpreta-
tions 
MChing/gla (3-2S-.S7) 
3-27-S7 
cc to: Ad!nr.'s Reading File 


Operating Committee 
TflXiilsgaard, S221


$incerely re, 


George C. Se1fridg 


Chirman, Operating 
0. M. lBishqp _________()	 923 


tt	 LU_	 -	 .IWU (n1Oiy4 i	 ' 
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tMForm7 
(i-.6)


OFF7TAr. Ff F (')PV 


Mr. ftoberA. irnur.noi 
Eicutii Oçfioer 
DTiTA Fie3	 Region V 
Rrncii 13, Post $ties ftii3ding 
JCncvifl 2, TZiMs$se


1!1iIiu 


H . __ 10Oj 


220 


Ret Do*et No. Il.2841 
(Colu*1*4ana]uut, berl, a ttn) 
Contrect No, it423 
i*oote Mineral Ccr*x 
Wflhia* r8cts 3 sni is 
C]ve1ard County. *orth Carolina -	 —	 rn t r- - .ni.t Ivr	 tt rfl 


Deer r. Lauene.;. 	 \ 
Xn. -ooru*ct:on	 the lott' to yi,, dated arch , 


froi the mfrjeot 4erstor, are ,ncloaing two ccis of a	 iiu, 
dated )rch 22, 1$7, to the\Adiiiniatrato Aa the A6sOcittS olioitoT, 
Divi&ion of ?irterel Reouroe	 iich is s.*plsnatozi, 


rxloeura 


r,ruresn	 .., es 


a
	 862 


$inosre1' FOU* 


man, Operating Cernittee 


MChin'g].a 3-2S7 
cc to:\Admr.'s Reading File 


erating Connidttee 
Càktract Adm. & Audit Diiiision 
T. I Kiilsgaard, S22h 
Code Q0 
Mr. Chi'rig







UNITED STATES
DEPARTMENT OF THE INTERIOR 
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£aociat Solicitor, Division of Nineral Rs$ourcss 


The Admintstrator, DA 


Subjectt' Docket No. 1)E*-2814 
(Columbium-tantalum, beryl, and tin) 
Contract No. I(aE523 
loot. M.nera1 Company' 
Wfl1.tas fracts 3 and I& 
Cleveland County, Worth Carolina 


Will you ktndlr review the letter, dated March 5, 1957, 
from Foote Mineral Company, and the subject contmct, and determine 
whether or not the Government t s lien on the land is still good. It 
is presumed that t land now reverts b*ck to the owners and that 
we should now look to them fOx' payment of ryaltiea in case there 
is production. It you believe that the owners should be so advised, 
please have the necessary lattsz' prepared. 
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Manufacturers of Chemicals,	 Metals and Mineral Products 


	


1 8 West Chelten Avenue
	


Philadelphia 44, Pa. 


CABLE ADDRESS ''FOOTE PHILADELPHIA"


C----.-


L.


March 5, 1957. 


Mr. Robert A. Laurence, Executive Officer, 
D?A Field Team, 
Region VII, 
Room 13, Post Office Building 
Knoxville 2, Tennessee


Re: DNEA-28L11, Idm-E523 


Dear Mr. Laurence: 


We wish to notify you that the mineral lease between 
Foote Mineral Company and Williams, Cole, et al, covering the 
area under the Exploration Project Contract, has been cancelled 
by Foote Mineral Company, effective January 10, 1957. 


Since the exploration program was conducted, there 
has been no ineral production from the tract. Therefore, no 
royalty payments are due. -


I	 ©I©IILFIL Very truly yours, 


FOOTE MINERAL COMPANY I	 u 1957 


EGE: mmt	 Es.Enc' 
Secretary


M/R 7c957 


jr. ,'.	 d.
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0 F	 IN REPLY REFER TO: 


UNITED STATES
DEPARTMENT OF THE INTERIOR 


GEOLOGICAL SURVEY 
WASHINGTON 25. D.C.


November 8, 19511. 


Re: DNEA-28141 
Foote Mineral Co. 
(Tracts 3 & 11.) 
Cleveland Co., N.C. 
Columbium-Tantalum, 


Memorandum	 Beryl, Tin 


To:	 E. W. Ellis, Defense Minerals Exploration Administration 


From:	 E. L. Newcomb, U. S. Geological Survey 


Subject: Review of Final Field Team report 


The completed work included 2099.6 feet of diamond drill.. 
Ing and 1422 feet of channel samples. 


Indicated reserves are 258, 1400 tons of pegmatite material 
containing l4io.8 tons of beryl, 114.9 tons of cassiterite, 314.55 tons 
of columbite-tantalite and 214, 11.50 tons of spod.umene. 


The Field Team has recommended. a certificate of discovery 
be issued.


The objectives of the exploration have been tested, how-
ever further drilling will be needed before exploitation can be 
undertaken by the operator. 


Although the Field Team Final report is rather brief, the 
thoroughness of the operator's Final report left little to be added 
by the Field Team in their review of the project results. 


A certificate of discovery should be issued. 


a, VoieJ 
E. L. Newcomb
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UNITED STATES 
DEPARTMENT OF THE INTERIOR	 u 


DEFENSE MINERALS EXPLORATION ADMINISTRATION 	 "Y 


Room 13, Post Office Building 
Knoxville 2, Tennessee


October 18, 1954 


Memorandum 


To:	 Operqting Committee, DMEA - Washington, D. C. 


From:	 Field Team, DMEA, Region VII 


Subject: Field Team Final Report on DMEA-2841, Contract Idm-E523 
(Columbiuni-'Tantalum, Beryl and Tin) 
Foote Mineral Company, Cleveland County, North Carolina 


Enclosed are the original and three copies of the 


subject report. The Field Team is in agreement with the report 


and recommend that a certification of discovery be made. 


ALr-4. 
Robert A. Laurence 
Executive Officer 


Win. A. Beck, for V. J. Lynch 
U. S. Bureau of Mines


S


Enclosures 4


by 
DA OPE	


COMMXTE 


(at)
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DRFSE MULS LORAPION ADMIMI3PRATION 


FINAL RORT 


FLD T$AM, REGION VII 


on 


21IZ Docket 2841,	 •.Contract IE523


(Columbium-Tantaium, Beryl and Tin) 


FOOTE MIN1AL OPANY, 18 W. CRELTE AVE., PHILDPIIL, PA. 


Pegmatjte near Kings Mountain, Cleveland County N. C. 


By 


B. F. Buie, Geologlat (WAE)
U. S. Geological Survey 


September 30, 1951i.


OiLV.
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A\ Docket NO. 2841, Contract No. I-E523 
(Columbium-Tantalum, Beryl, and Tin) 


Foote Mineral Co., 18 W. Chelten Ave., Philadelphia, Pa. 


Penatite near Kings Mountain, Cleveland County, N. C. 


The exploration herein referred to was conducted under Contract 
Idm-E523 dated May 18, 1953, with Amendments 1 through 6, the last 
dated April 13, 1954. The completion date of the contract was une 18, 
1954 . Work was begun uly 28, 1953 and completed May 25, 19511.. The 
property where the exploration was performed is kown as Tract No. 3 
and Tract No. 4. of Foote Mineral Company leases,. about four miles 
southwest of the town of Kings Mountain, N. C. The location and 
boundaries of the two tracts are shown on the map, Ethibit B, attached 
to the Contract. 


Estimate of Reserves. The Operator's estimate of reserves, which 
is acceptable as an estimate of indicated reserves, isz 


258,400 tons of peginatite, in five bodies, containing: 
440 .8. tOnS Q'f. beryl 
34.9 tons of cassiterite 
34.55 tonsof columbite-tantalite 


25,450 tons of spodumene 


At the time of the first inspection of the project by the	 A Field
Team agreement was made with the Operator 'a representative that em-
phasis should be placed upon exploration rather than. upon the blocking 
out of ore. Accordingly, the data obtained will permit reserves to be 
estimated only very roughly. It is noted that the Operator's estimate 
of reserves does not include any reserves in Tract No. 4.. Presumably 
this is because of the lack of evidence of regularity in the shape of 
the pegmatite bodies in this tract. However, the pegmatite penetrated 
by Hole 4-3-1 contains a sufficiently high percentage of spodumene to 
be minable if the body is large enough. Even' though the drilling in 
Tract No. 4 did not result in establishing calculatable reserves, it 
did result in a discovery under the terms of the Contract. 


Recommendations. 


1. Additional core drillIng is warranted, and will have to be 
done before the deposits can be mined intelligently. The drill holes; 
willibe necessary to determine more accurately the size and extent 6f 
the individual pegxnatite bodies. This drilling should be done at the 
Operator's expense without Government participatio4. 


2. should certify that the project was successful and that 
the Government 1$J entitled to royalties from production from any of 
the peginatite bodies' in Tract 3 or Tract 11.







4


2	


.	 . 


Final Report,	 A' Docket 2811.1, Contract I.-E523 


mnendat ions, Cont 'd. 


3. Production appears to be economically feasible from at least 
the nearsurface portions of the spodumene-bearing pegmatites. 


Summary of Operations. The exploratory work included 2099.6 feet 
of drilling, and li.22 feet of trenching (channeling). Assays were run 
on a total of 200 samples, 121 of these being from drilli. cores, 11.0 frcsi 
drilli. sludge, and 39 from trenching. The place and interval from which 
each sample was taken is shown in the Operator's final report. Assays 
were made in the laboratories of the Operator. Constituents determined 
were columbluin-tantalum, beryllium, tin and lithium. Aàsays for lithium 
were paid for by the Operator without Goversment participation. 
The project was conducted by the Operator efficiently, expertly, and in 
a worIanlike manner, in accordance with the terms of the contract. 
Recovery of core and sludge was unsatisfactory during the early stage 
of the work, largely because of the weathered condition of the rock, 
but recovery was much improved after the first three holes. 


Description of the Deeposits.The deposits are adequately described 
in the Operator's final report, with the exception that the tabulation 
on page 6 does not mention the occurrence of weathered penatite from 
depth of 8 feet to 17.6 feet in Hole Li.- 2-1 , and the chart 'Exhibit To. 3' 
does not show the occurrence of weathered peginatite from 20.9 feet to 
26.3 feet in Hole 4.-3-l. Detailed logs of the drilli holes were submitted 
in the Operator's monthly reports. The Operator's reports, including 
maps, sections,-and assay data, are acceptable. 


Exøenditures. 


Total approved	 $30,500.00 
Total cost of project 	 23,2-74.3 2,735.(O 
Government 'a share of cost	 _22,.74.6..72 21, 361. 
Government Is share unexpended	 4,-073-428-	 6 o - ' i 
Value of production during operations	 none 


Equipment. The only equipment purchased with funds in which the 
Government participated consisted of expendable items; $100 for small 
tools and $219.75 for core boxes. It is expected that these items will 
be left with the Operator, as the expense of offering them at sale 
would exceed the small salvage value. 


B..F..Buie, Geologist (WAE) 
U. S. Geological Survey. 


September 30, 1954.
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UNITED STATES
DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS EXPLORATION ADMINISTRATION 	 ifratn 


RO H 	 RLD 
KNOXVILLE 2, TENN	 SEP3 1954 


September 28, l91


REGISTERED NAIL 


}morandum 


To:	 Operating Committee, DNE&.' Washington 


From:	 ecutive Officer, DA Region VII - KnaKville, Tenn 


Subjectz Operators Fine]. Report, DNEA .' 26141, IdinuE S23. King Nountain Area. 
(Columbiuznytantalum, beryl, tin) Foote Nineral Co. 
Philadelphia, Pa, 


Enclosed herewith are four copies of the Operator's 


fine]. report on the subj ect exploration contract. These were 


received in this office in June, and have been held here during 


preparation of the Field Team final report. We hope to be able to 


forward the Field Team final report in the zar future. 


The proj act was successful, in that reservea of spodumene 


and three by-rsoduct strategic minerals were delineated. Therefore, 


we expect to reconund certification. This will be confirmed as soon 


as we receive the geologist's final report and his comnnts on the 


Operator' s reserve figures.


p&',--Robert A. Lauren


i4tZ I '.f
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FINAL REPORT ON D. M. E. A. EXPLORATION PROGRAM OF 


FOOTE MINERAL CONPAN 


CD. M. E. A. Docket 24.1, Contiact 1DM - E 523 


Foote Mineral Company 
-1 W. Chelten Avenue 


Philadelphia 44, Pnnsylvania
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EXHIBITS 


1. Geologic map of part of the tin-spoduinene belt southwest 
of Kings Mountain, N. C,, showing location of Tracts 3 


O	
and-4 of Foote Mineral Company. 


2. Exploration area in Tract 4. 


3. Columnar sections of drill holes in Tract 4. 


4. Exploration area in Tract 3. 


5. Plan and sections showing exploration of Pegmatites 3-4, 3-5, 
and 3-6. 


6. Plan and section showing exploration of Pegmatite 3-1 and 
north end of Peginatite 3-2. 


7, Plan and section showing exploration of middle part of 
egmatite 3-2. 


. Plan and section showing exploration of Pegmatites 3-3 and 
3-7. 


9. Tables showing (a) assays of all core, sludge, and trench 
samples, and (b) footage distribution of pegmatite in all 
drill holes. 


1OMineral content of pegmatites computed from assays.







.	 I 
-2-	 C?th3 


INTRODUCTION 


The contract on which this work is based became effective 


May l, 1953,	 and extends, with amendments, to June 1, 1954. 


It provides for maxima of 2,100 feet of diamond core drilling 


and 2 ,140 feet of channel sampling, which is termed trench 


sampling in this report.	 Other provisions are for supervision, 


bulldozing, supplies, trucking, accounting, and assays, all of 


which are set forth in detail in the contract and its six 


amendments. 


Dr. B. F. Buie was assigned from the D. N. E. A. Field 


Team, Region VII, to inspect and approve the work o 	 the part 


of the government.	 Operations on the part of Foote Mineral 


Company were directed by T. L. Kesler and actively prosecuted 


by W. E. Dill, Jr.	 W. A; Beck of Region VII also visited the 


project on several occaions. 	 All contacts were characterized 


by a strong spirit of cooperatin, a feature that was particu-


larly desirable in view of special difficulties encountered. 


These difficulties, which influenced both the planning 


and execution of the work, were:	 (1) the large size of the 


tracts in proportion to the prospecting footages allowed; (2) 


rotten conditions in the zone of weathering, adversely affecting 


water circulation in spite of much cementing of the drill holes; 


and (3) the impossibility of obtaining dependable trench samples 


in pegmatite too deeply weathered to provide bold outcrops. 


After thorough discussion of these features by government 


and company representatives, tIie following procedure was agreed
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upon. (1) Prospecting would be spread widely in order to 


yield best results on the distribution of columbite-tantalite, 


beryl, and cassiterite, but with corresponding loss of the 


close control that would be necessary to block out ore. (2): 


The use of BX in addition to NX drilling was allowed in order 


to case off the most weathered ground and restore water 


circulation; but this allowance did not come until the work 


in Tract 4 and part of that on Pegmatites 3-4 and 3-5 in Tract 


3 had been finished. (3) Trenching, or channel sampling, 


would be confined to outcrops sufficiently fresh to have 


normal weight and mineral content. 


OCCURRENCE OF THE PEGMATITE 


•


	


	 The pegmatites explored are in Tracts 3 and 4 of Foote 


Mineral Company, about four miles southwest of Kings Mountain, 


N. C. The tracts are in the tin-spodumene belt of the 


Carolinas, which is described in U. S. G. S. Bull. 936-J. 


Exhibit No. 1 of this report is a photostatic copy of Plate 


39 of the bulletin, with Tracts 3 and /4. added. It also shows 


by number the pegmatites that were explored. 


The pegmatites penetrated by the drill holes range from 


mere stringers to a maximum of about 40 feet with the exception 


of Pegmatite 3-7, whose size and shape cannot be predicted. 


Their strike is northeast, approximately parallel to that of 


interlayered mica schist and amphibolite, which make up the 


country rocks. These rocks dip steeply northwest, and the 


Pegmatites tend to dip in the same direction although with
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numerous irregularities and with much pinching and swelling. 


In the main, the form shown by the outcrops cannot be expected 


to remain uniform to any appreciable depth. 


MINERAL COMPOSITION 


Common Minerals 


Listed in their order of abundance, the common minerals 


of the pegmatites are feldspar (albite and microcline), quartz, 


spodumene, and muscovite. Most of the albite and quartz is of 


medium to very fine grain size. The muscovite is not much 


coarser than that recovered from most scrap-mica mining. The 


spodumene and microcline are very coarse, ranging up to three 


feet long in some pegmatites elsewhere in the belt. 


.
Uncommon and Rare Minerals 


A full list of the scarcer minerals that have been 


identified to date in the pegmatites of the tin-spodumene 


belt is contained in Bull. 936-J. Of these, amblygonite is 


known to be somewhat generally distributed, but is not known' 


how evenly or in what specific amounts. Columbite-tantalite, 


beryl, and cassiterite are also present, and are the basis. 


for the program described in this report. The beryl occurs 


in very small crystals, and so closely resembles quartz that 


it is rarely recognized. The columbite-tantalite and cassi-


terite dje" disseminated in sporadic grains, and also occur/ 


in greater abundance in a very few narrow lenses in or along 


S	 the sides of the pegmatites.
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EXPLORATION UNDER CONTRACT 1DM - E 523 


Core Drilling 


The contract first called only for NX size core, but in 


spite of repeated cementing, the holes failed to give enough 


water return to avoid choking, and BX size was later permitted 


so that a second string of casing could be used. This permitted 


deeper drilling, but penetrating the upper part of the zone of 


weathering remained a problem. Every effort was made to obtain 


sludge samples, but open seams and high porosity in the zone of 


weathering prevented the recovery of cuttings by reducing or 


cutting off water circulation. Even after casing was set in 


such ground, random crevices and rotten zones at greater depth 


S
prevented complete flushing of the holes. 


The sludge samples that were recovered were dried, weighed, 


and compared with the theoretical weights to be expected from 


full recovery. The results were so disappointing that Foote 


Mineral Company has no confidence in the sludge samples, 


although they have been assayed with values as shown in Exhibits 


9 and 10. Pegmatite core was sampled in 5-ft. intervals, or 


nearest practicable length, and the sludge was similarly sampled 


as far as possible. 


All cores were inspected by the government before sampling, 


and the sampling method was approved. The whole pegmatite core 


was crushed for assay samples to eliminate inequalities that 


might result from splitting cores of such coarse-grained rock. 


.
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Logs of the drill holes have been submitted in detail 


with the monthly reports, and are not repeated here. The 


distribution of pegmatite, however is shown in the columnar 


and cross sections and in tabular form in Exhibit 9. 


Core recovery was unusually good for a deeply weathered 


environment, and is shown in the following table: 


Drill	 Total Coring	 Pegmatite Cored 
Jiole	 , Recovery )	 . (% Recovery) 


4-1-1	 0 3	 None encountered 


4-1-2	 75	 None encountered 


4-2--i.	 37	 None encountered 


4-3-1	 77	 74 


4-3-2 .	 90 


•	 4-1-3	 69 


3-4-1	 74	 91 


3-4-2	 9	 9 


3-5-1	 99	 91 


3-5-2	 91 


0 	 3-6-1	 76	 95 


3-2-1	 97	 100 


3-1-1	 77	 100 


3-2-2	 96	 100 


3-3-1	 97	 9 


3d-i	 92
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Trenching 


Eight trenches or channels were sampled in the present 


work. Their location is shown in Exhibit 4, and the plan of 


sampling in Exhibits 5, 6, 7, and . The intervals here were 


10 feet or nearest practicable length except in Pegmatite 3-3, 


which was found to consist only of five thin stringers. This 


trench made it evident that further trenching should be limited 


to well exposed pegmatite of appreciable thickness. It was 


further limited to bodies in which core-drill hols were 


successfully completed. 


Assaying 


After being crushed and quartered down, all samples for 


S	 assay were shipped to the laboratory of Foote Mineral Company, 


at Exton, Pennsylvania. Assays were run spectrographically 


under the direction of A.B. Chandler. In assaying for tin, 


wet chemical checks were run by various outside laboratories 


to assure standardization of method. Assays for columbium and 


tantal7um were made according to a method developed by A. B. 


Chandler and IL H. Dolan, soon to be published. Results of 


the assays are listed in Exhibit 9, and were computed at Kings 


Mountain in terms of minerals, as shown in Exhibit 10. Dupli .


-cate samples were delivered to D. M. E. A., and duplicates were 


also held in reserve in case of losses in shipment. 


In Exhibit 10, the computed mineral values of core and


trench samples (excepting trench 3-3-Tl, which encountered only







.	 I 


five thin stringers) are weighted for each pegmatite of possible 


mining width. The assays listed as "less than" minima in Ex-


hibit 9 are shown by the star symbol in Exhibit 10, and, in 


weighting, are considered zero value. Corresponding values 


of the sludge samples are not weighted, because of the poor 


and erratic weight recovery of sludge, as described above. It 


is believed that the core and trench samples accurately indicate 


grade, but that the sludge would distort the picture, and the 


distortion would not even be systematic. 


RESULTS OF THE EXPLORATORY WORK 


General Range in Grade of Pegmatite 


Exhibits 9 and 10 show the variations in chemical and 


mineral grade among the pegmatites explored, which are as 


follows: 


Beryl ranges from traces to l.O percent, with most values 


between 0.20 and 0.30 percent; 


Cassiterite ranges from traces to 0 .1733 percent, with 


many values lower than 0.005 percent; 


Coluinbite-Tantajjte ranges from traces to 0.0927 percent, 


with most values lower than 0.03 percent; 


Spodumene ranges from nil to 36.99 percent. As for 


mineral associations, it appears that pegmatite containing 


no spodumene has very little beryl and cassiterite, but may 


contain as much columbite-tantalite as does pegmatite with 


.


	 spodumene.







O
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S	
Reserves Adjacent to Drill Holes and Trenches 


As the purpose of the exploration was to obtain data on 


grade over wide areas, the opportunity to block out proved 


tonnages of ore was correspondingly reduced. The only estimates 


of blocked ore that can be made are limited to the immediate 


vicinity of drill holes and trenches, and, further, to local-


ities where the work proved up simple rather than complex form 


of the bodies. 


In this manner, only parts of the prospected pegmatites 


may be estimated, as outlined in the following sections of the 


report. In the remainder of these bodies, and in the other 


pegmatites shown in Exhibits 1 and 4., there is undoubtedly a 


total reserve that is many times the sum of the small blocks 


described herein, for which there is definite control. 


Pegmatite 3-1 


Drill holes 3-2-1 and 3-1-1 were drilled to intersect 


Pegmatite 3-1 and an apparent zone of pegmatite lenses termed 


Pegmatite 3-2 at the surface. Exhibit 6 shows that hole 3-2-1 


penetrated a pegmatite apparently equivalent to the outcrop of 


Pegmatite 3-1, but hole 3-1-1 failed to find pegmatite at a 


corresponding depth. Instead, it penetrated. a zone of fractured 


and contorted country rock at equivalent depth. Consequently, 


the reserve indicated in Pegmatite 3-1 must be limited to half 


the depth to hole 3-1-1, or 30 feet. The surface area extends 


	


•	
50 feet beyond trenches 3-1-Tl and 3-l-T3. The volume is 360,000 


cubic feet. At 11.7 cubic feet per ton, the block weighs 30,EOO
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tons, and contains 61.6 tons of beryl, 2.3 tons of cassiterite, 


3.0]. tons of columbite-tantalite, and 5,250 tons of spodumene. 


Pegmatite 3-2 


Hole 3-2-1 showed no minable ore in this body, but hole 


3-2-2 and trench 3-2-Tl indicate a block extending 50 feet along 


the strike in both directions away from the trench. To the 


median depth of the pegmatite in hole 3-2-1, a block of 160,000 


cubic feet or 13,600 tons is thus blocked. It contains 34. tons 


of beryl, 0.3 tons of cassiterite, 3.04 tons of columbite-


tantalite, and 1,650 tons of spodumene. 


Pegniatite 3-3 


.


	


	
Exhibit shows that this body consists of two parts as 


penetrated by holes 3-3-1 and 3-7-1. To the median depth of 


each part in hole 3-7-1, the combined block has a volume of 


1,130,000 cubic feet, and a combined weight of 96,500 tons. 


It contains 70.9 tons of beryl, only a trace of cassiterite, 


3 tons of columbite-tantalite, and 2,400 tons of spodumene. 


Pegmatite 3-5 


Exhibit 5 shows a reserve block in this pegmatite, con-


trolled by vertical hole 3-5-1 and inclined hole 3-5-2 in 


addition to three trenches. The block is 300 feet long, extend-


ing 50 feet beyond trenches 3-5-Tl and 3-5-T3, and inclined 


depth of 0 feet extending from median points in the outcrop 


and in Hole 3-5-1. The block thus amounts to 1,045,000 cubic 


feet, or E,500 tons. It contains 274.3 tons of beryl, 12.1







.
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S	 tons of cassiterite, 20.2 tons of columbite-tantalite, and 


16,150 tons of spodumene. 


Pegmatite 3-7 


Exhibit shows that inclined hole 3-7-1 passed through 


the eastern edge of a pgmatite having a very irregtlar outline, 


and. possible a considerable extent to the west. Neither the 


outcrop nor the core contains spodumene, this pegmatite being 


the ordinary microcline type. A poorly controlled block between 


the drill hole and the surface, and extending 50 feet in each 


direction away from the cross section, contains 34.0,000 cubic 


feet, or 29,000 tons, of pegmatite. The block contains only 


a trace of beryl, 0.2 ton of cassiterite, 5.3 tons of columbite-


tantalite, and no spodumene. 


CONCLUSIONS 


The exploration program has yielded two types of information 


of value. One of these relates to the proved reserve, in five 


relatively small blocks of pegmatite, of 44O. tons of beryl, 


14.9 tons of cassiterite, 34.55 tons of columbite-tantalite, 


and 25,450 tons of spodumene. Together, these Live blocks 


constitute only a small part of the pegmatite available in 


Tracts 3 and 4. 


The more important information relates to the requirements 


of crude pegmatite to produce a ton of the three rare minerals 


.
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on which the program was focussed. There are wide and unsys-


tematic variations in grade, but, in general, about 520 tons 


of crude ore are required per ton of beryl, about 10,7 00 tons 


per ton of cassiterite, and about 7,5 00 tons per ton of colum-


bite-tantalite. 


Exploration Department, 
Foote Mineral Company, 
Kings Mountain, N. C. 
May 25, 1954 


.
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UNITED STATES
DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS EXPLORATION ADMINISTRATION 


R19	 F?CBLDG.
KNOXVILLE 2, TENN. 


April 20, l9I 


Memorandum 


To:	 Operating Committee, D N E A - Washington 


From:	 Fxecutive Officer, D?EA - Region VII 


Subject: Amendnnt No. 6 on DMEA-281i1, Idin-E 23. Foote Mineral Co. 


Transmitted herewith are three signed copies of the subject 


amendnEnt. The usual distribution of the other copies has been made. 


This anEndnnt was necessary to provide tiiie for coi].etion 


of the analyses without disruption of the' laboratorys schedule. 


Robert A Laurence 


RECEIVED 


MAY 6 1964 


GENERAL COUNSEL 
DEFENSE MINERALS 
ADMINISTRATION
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UNITED STATES
DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS EXPLORATION ADMINISTRATION 


KNOXVILLE 2, TENN


3i	 ' 


L11 12 954 


March 10, 19I 


Memorandum 


To:	 Operating ComeLttee, D M E A Washington 


From:	 Executive Officer, D N E A- Region VII 


Subject: Foot MLneral Couparr - Anment No. . DiEA-2811, IdITh-E 


Enclosed are the cigina1 and 2 copies of Amendnnt No. 


to the subject exploration contract. Justification of this extension 


of time is contained in the letters from T. b. Kesler, Chief Geologist, 


Foote Miners]. Co., and' B. F. Buie, Geologist, U. S. eological Survey, 


four copies of which are enclosed herewith. 


Robert A, Laurenc 


RECEIVED 


MI4R 18 1954 


GENERAL COUs 


ADMINISTRATION
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1.. Kssi*r, 
Ciit Gsa].ost 


CC& V. 3. Sbsy 
L. 3. Biiu
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UNITED STATES
DEPARTMENT OF THE INTERIOR 


4lQ?ch3	 DEFENSE MINERALS EXPLORATION ADMINISTRATION 


KNOXVILLE 2, TENN


Narch 10, i%14 


Nainorandui 


Tot	 Operating Comiiittee, DA Washington 


Fronu	 Executive Officer, DNEA Region VII 


Subject: Anndint No. 14. DNEA'251i1, Idm.E S23. Foote nei1 Co. 


Transmitted herewith are three copies of anndrnent No. 14 


signed by Mr. L. G. Bliss, president of the Foote Mineral Conpany. 


The usual distribution of the other copies; has bean nade. 


Robert A Laurence
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UNITED STATES


DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY


WASHINGTON 25, D. C. 


INTERIM REPORT NO. 8 


DMEL Docket No. 2841, Idm-E 523 
(aolumbiuin- .'rantalum, Beryl and Tin)


IN REPLY REFER TO: 


C.	
L


&
- 


FOOTE MINERAL COMPANY 


The exploration project being conducted by Foote 1nerai 
Co. of 18 W. Chelten Aye,, Philadelphia, Pa., on leases located 
approximately four miles southwest of Kings Mountain, N. C., 
was examined on February 18, 1954 by the undersigned, represent-
ing the G-eological Survey, in the presence of Mr. Ed Dill, 
representing the Foote Mineral Company. 


The conduct of the exploration work appears to be in accord-
ance with the terms of the contract. Core recoverf continues to 
be exceilent& as has been the case except in the very early 
stages of this project. 


Examination was made on core from that part of Hole 3-1--i 
below 84.5 ft., drlled since the preceeding visit on January 29; 
on core from Hole 3-2-2; and on core from approximately 90 ft. of 
Hole 3-3-1. Also seven trencheá, blasted and prepared for sampling, 
were examined. 


Hole 3-1-1, inclined .45 degrees S 50 E, yielded 0.3 ft. of 
what may be fine grained pegnitite at approximately 109 ft., and 
1.6 ft. of fine grained pegmatite between 122.0 and 123.6. Core 
recovery was 100 percent. ITeither spocIuniene nor any of the mm-
erals mentioned in the contract was observed by megascopic exam-
ination. The bottom of the core is at 131.0 ft., though i'ir. Dill 
stated that the core barrel was lost in this hole with 6.4 ft. of 
core., and that total depth was 137.4 ft. 


In Hole 3-2-2, inclined 60 degrees S 50 E, coring was begun 
at 20.3 ft., in pegmatite Intervals of pegmatite were: 


20.3 - 22.0 itTeathered fine grained pegmatite; a little spodumene. 
29,3 - 52.3 Moderately fine grained pegraatite; some spodumenë. 


Bottom of core is at 120.6. Mr. Dill stated that circulation was 
lost at 25.3 ft. andwas not reestablished; accordingly, no sludge 
samples were obtained from the pegmatite between 29.3 and 52.3. 
The core shows the rock to be jointed and badly weathered; so 
much so that the loss of circulation is to be expected.







P0 F	 IN REPLY REFER TO: 


UNITED STATES


DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY


WASHINGTON 25. D.C. 


Interim Report No. 8, DMEA docket 1o. 2841, Idm-E 523	 eO'd. 


Hole 3-3-1, inclined approximately 50 degrees S 45 E,was 
non-coring from the surface to 34.9 ft. Core was as follows: 


34.9 - 73.7 Coarse grained rnicaceous pegmatite; no 
Columbite-tantalite, beryl or tin were recognized; 
contains very little, if any, spodumene. 


73.7 - 86.0 Finely laminated mica schist. 
86.0 86.8 Coarse grained pegmatite with much spodumene. I 86.8 --	 Reenter mica schist 


Mr. Dill states that circulation of water was tackIng between 
64.5 and 73.8, hence no sludge samples were obtained for that 
interval. 


Three trenches in pegrnatite 3-1, three In pegmatite 3-5, 
and one in pegmatite 3-2 have been opened by drilling and 
blasting. From the material blasted loose, samples approximating 
6 by 6 inch channel samples are to be collected. The total 
trenching done is about 425 feet. The Company does not propose 
to do additional trenching. 


After the completion of the field examination, . L. Kesler, 
Chief Geologist for Foote Mineral Co., stated that the non-coring•• 
footage drilled Is being counted as a. part of the 2100 feet of 
drilling authorized. I recommend that the Operator be compen- - 
sated for non-coring drilling in accordance with the proposal 
set forth in a memorandum dated Dec. 15, 1953 from Robert A. 
Laurence and Wm. A. Beck to the Operating Committee. The pro-
posed rate of compensation, 2.35 per foot for non-coring 
drilling, appears to be fair and reasonable. 


3. F. Buie, Geologist (W.A.E.) 
U. S. Geological Survey 


Columbia, S. C. 
March 3, 1954 


Note: In Interim Report No. 7 the first sentence of 
the third paragraph should read: "From Hole 3-6-1, 
below 55.3 feet to total depth of.l25.6 feet, core 
recovery was 100 percent." 


-2-







•


FOOTE MINERAL COMPANY EXPLORATION DEPARTMENT-LOG FORM 
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5.5.0 55.8 
56,5 57.0 
75.6 83.6


93,7	 9L.1j 
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INTERIN REPOET No, 7 


DA.Dockst No. 28Ll, Idm S23 


(Columbium'.Tantalu!il, Beryl and Tin); 


FOOTE 2INERAL COMPANY 


This interim report covers visits on January 22 and 29, l9 
to the exploration project being conducted by Foote Nineral Co., of 18 
N. Chelton Ave., Philadelphia, Penn., on leases located approdmatiy 
four miles southwest of Kings Mountain, N. C. Examination was i de by the 
undersigned on behalf of the Geo1o.cal Survey. The Foote Ninerals 0ompar 
was represented by T. L. Kesler, Chief Geologist and Ed Dill, Geologists 


Explorati.on work done since the previous visit on December 30, 
1953 was reviewed; the core from- Hole 32' l , Hole 3-l.l, and that part 
of Hole 3u.&.]. below 55.3 feet was examined; and plans for the location 
of future drill holes and trenches were outlined and approved, 


From Hole 3-6.l, below 55,3 feet to total depth of 125,6 feet, 
was 100 percent, It . was agreed that assays would be run on the cores of 
all pegmatite encountered, being intervals aa follows: 


57.0 59.0	 feet 
66.]. 68.9	 " 
72.8 7L.2	 " 
91,6 92.8 


108.3 109.1	 " 


This pagmatite is the spodumene.bearing type, being different t'han the 
pegmatite exposed at the surface and penetrated in the upper part of this 
hole (see Interim Report # 6). Mr. Dill, who was present when this core 
was examined, stated that the sludge smp1es had been too contaminated 
to saves


Hole 3..2-1 is inclined at i5 degrees, Si 50° E, Coring waa be 
gun at 27.7 feet, The core revealed pegrnatite as follows: 


weathered pegmatite 
pegmatite with spodumene 
peginatite with stringers of sohist. 
pegmatite with some spodtmene; minute dark 
specks, possibly columbite. 
Fine grained schistose. pegmatite or quartite 
Pegmatite with a little spodurnene 
egwatite with several chist zones to 0,2. 


T,D. 225,0
	 feet in thickne se; some spodumene 


It was agreed that assays would be obtained for one cord and _-
one sludge sample for the interval 75,8 83.6, and for a core sample for 







I 


each five Loot interval from 11S.3 to LS.S; also that an assay would 
be obtained for each sludge sample taken between ll.3 and 1SLS, these 
being composite for each Live-fet interval. 


Because of shortage of time, : inclenient weather, and illness 
of Ni'. Kealer, it was izripractical on January 22 to examine and agree 
upon the sites where trenches are to be placed.	 '. Kesler requested that 
an early return trip be made foi' that purpose. 


On January 29 the proposed sites for trenches, as marked on the 
ground by Ni'. Dill, were examined, The proposed sites were agreed upon 
after minor changes were introduced, The total footage of the trenches 
agreed upon cannot be determined accurately in advance, but it is 
estimated that the nine trenches will not be more than 680 feet. 


It appears that some difficulty may be enôountered in finding 
suitable and appropriate places for the 2l1O feet of tenching authorized 
in the contract. 


On January 29, Hole 3-1-1, inclined approximately Ii5 degrees, 
S SO° E, had been drilled to 8L feet. AU of the core is country 
rock except for a few stringers of peatite not more than 0.2 feet in 
thickness. Core fvom immediately below Li.1 feet shows crumpling and an 
abrupt change in orientation of the schistosity, apparently the result 
of faulting. Faulting may k account for pegmatite not having been en.. 
countered in this hole where it was expected on the basis of surface out'. 
crop and the core from Hole 3-2-1. 


The Compary appears to be conducting the exploration diligently 
and in accordance with the terms of the contract. Difficulty in obtaining 
repairs parts for some of the drilling eqpment has caused some unavoidable 
delay.


B. F. Buie, Geologist , W. A. Ee 
U. S. Geological Survey
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To:	 Operating Co!rgttee, DNEA Washington 


Fron	 Executive Officer, DI1EA - Region VII 


Subject: Docket No. OIEA-28i, Id '..E 523 (coiui.tant&wm) 
Foote Janerais Copay, Cleveland County, N• C 


Please refer to our irorandui of D ember 15, 1953,


requesting that an antherAt be nade to the subject contract to re4bur 


the contractor for noncoring footage and advise us what action, if a, 


has been taken on our request0 	 The Operator has been inquiring as to


the statue of this amendment.


bert A0 Laurence 







UNITED STATES
DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS ADMINISTRATION 	 11O 
WASHINGTON 25, D. C.


FILE COPY 
SURNAME: 


JM 8 54 


Mr. Robert A. Laurence, Executive Officer 
DMEA Pield Team, Region Vii	 / - - - Room 13, Post Office Building 
Knbxvifle 2, Tennessee


Re: Docket No. D1€A-281 
Foote Mineral Compari 
(Cal biumTantalum-Beryl & Tin) 
Cleveland County, North Carolina 
Contract No. Idm-E523 


Dear Mr. Laurence: 


Reference is made to your letter of December 29, 
1953, to Mr. B. P. Bule in answer to three questions raised 
in his Interim Report No. 5. 


We note that. your first answer states that the 
final report must be completed within the time fixed for com 
pletion of the project. This: view is not in accord with the 
intsnt of the contract provisions concerning the final report 
arid, at any rate, is not in accord with our practice. We 
have considered the date fixed in the contract for completing 
the project as the date for completIng the actual exploration 
work, and have allowed a reasonable time thereafter for 
preparation of an adequate final report. In our' experience, 
most operators require this additional time, and an amend 
ment o.t the contract in order to allow the time would be 
administratively burdensome. 


Therefore, please convey the foregoing viewpoint 
to Mr. Bule so that a uniform practice will be followed In 
connection with this question.


Sincerely yours, 


Corgo, Seifridge	 ()1.) 
Chairman, Operating Committee 


Approved:	 HCRub.in/ema l-l35LI. 
cc: ocket 


j, , Iodge	 fjj)	 Mm. R. File 
Op.. Comm. 


MenTher,ureau Of Mines	 Mr. Thayér 
Mr. Hedges	 A 


T. P. mayer	 (A)	 J: L. Hoff lund 
mber,	 H. C. . Rubin	 '?	


F 


Chron.	 Pending







IN REPLY RER 


UNITED STATES 
DEPARTMENT OF THE INTERIOR	


c:': GEOLOGICAL SURVEY 


WASHINGTON 25 0	
r 


INTERIM REPORT 6 


DMEA Docket No. 2841, IDM-E 523 
(Colunibium-Tantaluxu, Beryl & Tin) 


FOOTE MINERAL COMPANY 


The exploration project being conducted by Foote Mineral 
Co., of 18 W. Chelten Ave., Philadelphia, Pa., on leases lo-
cated approximately four miles southwest of Kings Mountain, 
N. C.was examined on Dec. 30, 1953 by the undersigned, repre-
senting the Geological Survey, in the presence of T. L. Kesler, 
Chief Geologist of Foote Mineral Company. 


The conduct of the exploration work appears to be in 
accordance with the terms of the contract. It may be necessary 
for the Company to obtain a slight extension of the contract 
piod to allOw for obtaining assays of the final samples and 
for writing the final report. 


A copy of Mr. Laurence's letter of December 29, addressed 
to the undersigned in reply to questions raised in Interim 
Report No. 5, was given to Mr. Kesler for the information and 
guidance of the Company. It was agreed with Mr. Kesler that 
assays will be run on splits of all sludge samples taken so far. 
There have been, and probably will continue to be, very few 
instances where the assaying of sludge samples can be omitted 
bnctheebasis of good recovery of NX core.. 


Splits of the core and sludge samples re made by the 
Company, at Kings Mountain, and are sent to'the Company's 
laboratory in Pennsylvania for assaying. 


Since the previous visit (Interim Report 5) Hole 3-5-1 
has been deepened to 126.0 feet. Betwwen 87.7 and 94.9 feet 
this hole yielded core of fresh pegmatite containing an esti-
mated 30 percent of spoduinene. No columbite-tantalite, 
cassiterite, or beryl wBarecognized, except as noted in 
Interim Report 5 for this hole. (Note: Study of the core for 
this hole revealed an error of 1 foot in the log. The figure 
"88.7" in Interim Report 5 should be °87.7".) 


Hole 3-5-2 (Inclined bole) between 16.0 and 53.3 revealed 
peatite containing a few black specks which may be columbite, 
and a variable amount of spoduirfene which in some parts of the 
core appeared to constItute 50 percent of the pegmatite.







OF	 IN REPLY REFER TO: 


UNITED STATES
DEPARTMENT OF THE INTERIOR


GEOLOGICAL SURVEY 
WASHINGTON 25. D.C. 


Interim Report 6, DMEA 2841, IDM-E 523, Foote Mineral Co. p.2 


Hole 3-6-1, located about 200 feet N 100 W from Hole 3-5-1, 
is in a body of micaceous pegmatite. The conspicuous books of 
muscovite, to 3 Inches or more in diameter, distinguish this 
pegmatite from the others drilled. Results at time of this - 
inspection were as follows: 


0.0 - 2.9 ft. Not cored. Logged as weathered pegmatite. 
2.9 - 13.5	 Weathered pegmatite. 
13.5 - 49.3	 Logged as weathered pegmatite, amphibolite and 


mica schist. Only about 4.5 ft. of core recovered, 
including 0.8 ft. of coarse grained pegmatite 
containing abundant muscovite. 


49.3 - 53.2	 Fresh mica schist. 
No spod.umene or columbite-tantalite, beryl or 


cassiterite waaerecognized In the core from depth 
of less than 53.2, at which depth the drill 
entered a different type of pegmatite from that 
encountered in the upper part of this hole. 


53.2 - 55.3	 Fresh pegmatite, containing much spduinene but 
no recognizable columbite-tantalite, beryl or 
cassiterite. 


55.3 -	 Drilling in mica schist. 


It was agreed with Mr. Kesler that pgmatite 3-5, which 
has been drilled by one vertical and one inclined bole, will 
be further explored by trenching about 75 feet along the direc-
tion of the inclined hole, across the ±rike. It was also 
agreed that trenching will give sufficient additional explor-
atory information on this pegmatite body, and. that additional 
drilling in it will not be required. 


B. F. Buie, 
Geologist (W.A.E.) 


Columbia, S. C. 
January 17, 1954







gOF	 4 
UNITED STATES 


7	 DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS EXPLORATiON ADMINISTRATION 


WHTNGQ4 . C.	 I '95 
ROOM 13, POST OFFICE BLDa 


KNOXVILLE 2 TENN.
Decabex' 29, 1953 


,. 1. F, Thie, eologi*t 
R. F. T). #5 
Colu*bi*, South Carolina


p• DWA-28Il, Itb1 523. 
?oote jnei*i co. (Columbiva.' 
Tantalum, Beryl-Tin) 


tear r. Bui.t 


In answer to the 3 questions asked in your interim report No. 5. 


1. It is necessary to cowlet the final report within the 
contract period. wther, it is a simple *atter to extend the contract tr 
*z*ndmnt, which we will be glad to c wh•r tne time cos, it' It is needed. 


2. 1! good core recovery is made, ecpecially then it is IIX size, 
assays of sludge aiçles would be. superfluous. On the otbcr band, a BI 
COT. provides a such smaller sarple, and if ood sludge recovery is nad 
both core and sludge sliud be saved and asayed separately, to provid, a 
larger sample t that particular run. It poor recovery is made, regardless 
of size, th the sludge should be saved at assayed, with the noation that 
sludge recovery is cood or bad, as the case may be and therefore the re-
liability of the saple may he judged accordingly. 


AU sludge aiples thould he saved for poible future use, 
but if the Coia'q is unable to store them, you should keep them until 
lr. fleck can pick them up and take thern to sheviUe for storage. 


3. Only those parts of the dikes that are to • sanpled by 
channeling need to he cleared and epoed. It Is not necesenry that the 
maximum footag. of channeling be cbne il conditions indicate that this 
would. be undesirable, as Zesler recently sucsted In a ptzor* conversation. 
gr.ent between you and Kesler on t he de3irabilit of sa•pling would be 


sufficient basis for deciding hsi much cicaring and channeling is to be done. 


The bristmas mail rush axd long boliôay weekend delayed receipt 
of your report. A copy is being sent to you in care of Tom Kesler in the 
bop that it will reach you on ecemb r 30 at Kings I4ountain, 


3est wishes for the mi Year.


5incerely yours, 


Robert £. L*rence, :xeCUtiV5 Officer 
DA Field Team, legion 7 


I/am







OF 7	 S	 IN REPLYPtR TO 


UNITED STATES	
-	 -: 


DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 


WASHINGTON 25. D.C.
L	 ... L) 


INTERIM REPORT 5 


DMEA Docket No. 2841, IDM-E 523 
(Columbiurn-Tantalum, Beryl & Tin) 


FOOTE MINERAL COMPANY 


The exploration project being conducted by Foote Min-
eral 0o., of 18 W. Chelten Ave., Philadelphia, Pa., on 
leases located approximately four miles southwest of Kings 
Mountain, N. C. was examined on Dec. 11, 1953 by the under-
signed, representing the Geological Survey . , in the presence 
of T. L. Kesler, Chief Geologist of Foote Mineral Co. 


All exploration work since the preceeding visit, Nov. 
20, has been in Tract No. 3. The drillers are still having 
some difficulty collecting sludge samples, but this appears 
to be unavoidable, and not in violation of the terms of the 
contract. It.is noted that the contract states that sludge 
will be sampled in accordance with standard practice. The 
work appears to be in conformity with the terms of the con-
tract. Lbore recovery in recent holes has been near 100 per 
cent.


The ninth hole (Hole 3-5-1) was drilled vertically to 
a depth of 92.8 feet. Mr. Kesler stated that this hole will 
be deepened when additional BX bits arrive. Summary log for 
this hole: 


0 — 31.5 ft. Mica schist, amphibolite & quartzite. Not-cored. 
31.5 - 69.8 Fresh pegmatite with much spodumene and some 


minute plates of columbite. Core recovery 100 % 
69.8 - 88.7 Amphibolite and mica schist. Core recovery 90 % 
88.7 - 92.8 Fresh pematite with much spodunene and 


possibly a little columbite. Core recovery 100 % 


It was agreed that eight assays would be made of the 
pegmatite core between 31.5 and 69.8 ft., in Hole 3-5-1, which. 
will be approximately one assay for each five feet of core. 
Selection of assay samples below 69.8 ft. will await further 
drilling into the lower pegmatite zone. 


The tenth hole (Hole 3-5-2), inclined 45 degrees, was 
started Dec. 11. Casing was seated and coring begun at 16 ft. 
At time of this visit pegmatite was being cored at 20 feet.
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UNITED STATES


DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY


WASHINGTON 25. D.C.


IN REPLY REFER TO: 


L3


© .c g 


Interim Report 5, DMEA 2841, IDM-E 523,Foote Mineral Co., Cont'd. 


The following questions were raised by Mr. Kesler: 


1. Must all assays and the writing of the final report be 
completed within the contract period? 


2. What is to be done with the sludRe samples? 


Regarding question 1, it is my interpretation that the 
contract period refers only to the actual field exploration, 
and that a reasonable length of time will be allowed after 
the end of the contract period for obtaining assays of the 
last cores and for preparation of the final report. However, 
I should like to have this interpretation confirmed before I 
state it to the company. 


Regarding question 2, I request instructions. In general 
on this project sludge recovery has been poorer than core 
recovery. The holes, or portions of holes, which yielded a 
low percentage of core were ones in which return circulation 
and sludge recovery were deficient or lacking. Now that the 
driller is getting better return circulation and sludge re-
covery, he is also getting near 100 percent core recovery. 
Accordingly, it appears to m that the sludge samples will be 
of value for only limited portions of the drilling. Unless 
instructed otherwise, I do not plan to requeat that assays 
be made of any of the sludge samples from portions of the 
drilling which yielded as much as 90 percent of recovered 
core. The sludge samples are now being held. by the Company, 


In addition to the questions raised by Mr. Kesler, I 
should like advice regarding the fifth paragraph of EXHIBIT 
' t A" of the contaat, which I quote here in full: 


"The outcrops of the dikes will be exposed and 
cleared by bulldozer and hand work.'1 


It is my interpretation that the paragraph quoted shOuld 
refer only to such parts of the dikes as are to be sampled 
by channeling. But a literal interpretation could mean that 
all outcrops of all pegmatite dikes in the two tracts must 
be exposed and cleared.


B. F. Buie 
Geologist (WAE) 


Columbia, S.C. 
December 20, 1953







UNITED STATES
DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS EXPLORATION ADMINISTRATION


WASHINGTON 25, D. C. 


ROOM 13, POST OFFICE BLDG. 
KNOXVILLE 2, TENN.


Dscember l, l93 
emoranden 


To:	 Operating Comnittee D N E A Washington


Field Team, D N E A - Region 7 


ubject Docket No. D A281 (columblu tentaluxn) Contract IdxE S23, 
Foote Mineral Conany, Cleveland County, N. C. 


Reference is made to your letter of November 3, l93, in re 
gerd to en amendment to the subject contract to reimburse the Operator for 
roller bit drilling. 


On November 6 we wrote ?k'. Kesler, their Geologist,f©r in" 
forxation as to the extent of this type of drilling and to give us somo 
idea as to its cost. On November 12 he wrote us that his tentative de-
cision was to claim no reiznburseinsnt if it was to be included in the 
total footage set up in the contract. Under date of December 9, Nr, 
Iesler wrote (cow of letter attached) giving costs of roflor bit 
drilling to date and stating that he would like to reconsider his 
tentative decision and requested that they be reimbursed for noncoring 
footage from the beginning of the contract at a cost of 2 e3S per foot. 


The Field Tesiii feels that the Operator should receive credit 
for roller bit footage drilled and the cost of ?)2.3 per Loot is a 
reasonable figure. It is therefore requested that an amendment to the 
contract be made to include this item,


A. 


D)EA REGION VII 


Wm. A. Beck, Acting for 
V. J. 1nch 
U, S. Bureau of Ninea
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FOOTE MINERAL COI'IPA1IY 
•	 •'	 ' '':	 •	 December 9, 192	 ,,	 ': 


Mr. Wm, A. Beck, Acting 
Executive Officer, DNEA	 ••	 ' '• 
Region 7	 '	 : 
Post Office Btilding	 Re: Docket No. D1A28141,. 
Knoxville, Tennessee	 Contract Idm'E S23 Foote 


• 	


S 	 Mineral Company 


Dear Bill: 


In your letter of November 6, you asked for information as to 
the cost of our roller bit drilling in order to further amend our 
contract in Order to reizburse our company for such drilling. lou 
stated that this drilling would not increase the 2100 feet set up 
in the contract but would be included in that amount.. 


I.replie4 uner date;of November 12 that it was nj tentative 
decision not to claim such reimbursement. I have given this matter 
considerable thought since that correspondence and have accumulated 
some cost figures that are far more accurate than 1 had at that time. 
As a result, I wøuld like to request that our contract be amended so 
as to include reimbursement for non-coring footage and for your use 
in this connection, T submit the following information. 


Our total non-coring footage' from,ie beginning of drilling in 
August to the end of November was 238.1. feet. ur total Oost for 
labor and. supplies for this footage was $l7.79 and an allowance for 
depreciation (basis 10 years) on equipment used for this type of 
drilling was $12.IO. Thus our total cost.for this non-coring f6otage 
was. $6O.19, and the cost per 'foot was $2.3. I would like to re-
consider riy tentative decision and request that we be allowed. thi3 
amount for our non-coring footage from the beginning' of the contract. 


If this amendment. is granted, we can bill• for the accumulated 
non-coring5 footage to the end of the month in which the 'amendilEnt is 
added, We understand that this footage w)uld then be' a part of the 


•	 total 2100 feet set üpin the contract. 	 •	 : :'	 • 


	


• '•	 Vezy truly 'yours, •'	 •• S 


•	 •	 •	 •.	 •	 :,	 •,	 ' s/.T. L. Kesler' 
Chief Geologist 


•	
, Copied by zm, •,, 	 S	 ' '	


S,	 • ,,, 


cc:	 ,•	 S	 • 	 ••	 S 


•	 Opr, Qom.	 •' •	 S	 •	 S	 S 


•	 Beck	 S	 • 	 • 	 • •	 • 	 • 	 S 


Laurence	 S	 ' 	 ' 	 S 


Buie







IN REPLY REFER TO: 


UNITED STATES


DEPARTMENT OF' THE INTERIOR
GEOLOGICAL SURVEY


WASHINGTON 25, D.C. 


INTERIM REPORT 3 


DMEA Docket No. 28l, IDM-E 523 
(Columbium-Tantalum, Beryl.. & Tin) 


FOOTE MINERAL COMPANY 


The exploration project being conducted by Foote 
iiineral Co., of 18 W. Chelten Ave., Philadelphia, Pa., 
on the Company's leases located approximately four miles 
southwest of Kings Mountain, N. C. was examined on Nov-
ember 20, 1953 by the undersigned, representing the 
Geological Survey. Mr. T. L. Kesler represented the Company. 


The exploration work appears to be in conformity 
with the terms of the contract. Core recovery recently has 
been much better than in the first sever.l holes drilled. 
All drilling since the preceed.ing visit, on October 23, 
has been In Tract 3. 


The seventh hole (Hole 3-4-1), mentioned In Interim 
Report 3 and in the Company' s Xonthly 'eport for October, 
ws drilled to a depth of 58.2 feet. It was agreed that 
two assays would be run on the core from the statting point 
for coring, at 16.2 ft., and the bottom of the zone of 
mixed pegmatite and schist at approximately 25 feet; and 
that one assay would be run on the pegmatite cored between 
45.0 and 48.7 feet. 


The eighth hoe (Hole 3-4-2) was drilled to 138.9 ft. 
Recovery of core was exceptionally good, being 70 to 91 per 
cent to a depth of 37.6 ft. ,and 100 per cent for that part 
of the.hole below 37.6 ft. It was agreed that nine assays 
would be run on the seven pegrnatite zones ancountered. The 
drill penetration of the two thickest of . these zones was 
13.2 ft. and 6.0 ft.; all other zones were 2.6 ft. or less. 


The ninth hole is being sted on the east side of a 
small ravine, opposite Hole 3-4-2, to explore tha basal part 
of this pegmatit body.


/3f 


B. F. Buie, Geologist (WAE) 
U. S. Geological Survey 


November 26, 1953
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UNITED STATES
DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS EXPLORATION ADMINISTRATION 


WASHINGTON 25, D.C. 
ROOM 13 POST OFFiCE BLDG.


KNOXViLLE 2, TENN.


November 19, 1953


L. 


S 


Memorandum 


To:	 Operating Committee, DMEA, Washington	 ' 


From:	 Executive Officer, DMEA, Region VII 


Subject: DMEA-2841, Foote Mineral Company 
Amendment No. 3 


Transmitted herewith are the original and two copies of 


of the above-mentioned amendment being the overnment' a Copy, 


Docket Copy and Division Copy. One copy has been sent to the 


Finance Office, one retained in this office and one retained by 


the Foote Mineral Company.


Robert A • Laurence 
Executive Officer 


Enclosures 3
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INTERIM REPORT 3 


DNFA Docket No, 28141, Idm-E 23 
(Columbium-Tantalum, Bery]. & Tin) 


FOOTE MINERAL COMPANY 


The exploration project being conducted by Foote Mineral Co., 
of 18 W. Chelten Ave., Philadelphia, Pa., on the Cornparr's leases located 
appromimately four miles southwest of Kings Mountain, N. C • was examined 
on October 23 by Win. A. Beck, representing the Bureau of Mines, and 
B. F. Buis, representing the Geological Survey. 


The exploration work appears to be in conformity with the terms 
of the contract, except that difficulty still eDdsts in obtaining sludge 
saiiples. The driller states that this results from lack of return cir-
curlation in drilling through zones of weathered rock below the point at 
which casing is set on the first firm rock. Reovezy of core from recent 
holes has been satisfactory, but because of lack of return circulation and 
consequent danger of the -tools becoming stuck, drilling has been dis-. 
continued in some holes at shallower depth than is desirable. 


The fifth hole (Hole 14.-.3-.2 ) which was being drilled at the tine 
of the preceeding visit, reached a depth of 60,]. feet at which depth the 
tools became stuck. Fairly fresh pegmatite was cored between 23.7 and 1i2.9 
feet, It was agreed that four assays on this core would be adequate. 


The sixth hole (Hole I-l-.3) entered pegmatite at 2.9 and was 
stopped in weathered pegmatite at 33. 1 feet, where the hole became choked 
with cuttings :. It was agreed that five assays would be made on this core. 


Total coring on Tract 14., to October 23, was 2S0 feet, 


The seventh hole (Hole 3-.14.-l) is the first hole on Tract 3. On 
October 23 drilling was being continued at L6 feet, after circulation had 
been lost at about 33.8 feet,


B. F Buie, Geologist (WAE) 
U. 3. Geological Survey 


Win. A. Beck, Mining Engineer 
U. S. Bureau of Nines 


October 30, l9S3
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UNITED STATES
DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS EXPLORATION ADMINISTRATION 


WASH LNGTON 25, D. C. 


October 30, 1953	 DOCKET COPY 


Memoranduin 


To:	 File 


From:	 Michael Ching, Mining Engineer 
Rare and Misce liane ous Me tale Div is ion 


Subject: Proposed Amendment No. 3 
Docket No. DMEA 4-28L11 (C olumbiurn- tantalum) 
Contract No. .Idm-E523 
Foote Mineral Company 
Cleveland County, North Carolina 


In a letter dated October 13, 1953, to the Executive 
Officer, Region VII, the Operator reported serious difficulties 
in carrying out the diamond drilling program outlined in the 
subject contract and requested that the contract be amended to 
allow BX (1-5/8" diameter) coring in place of NX (2-1/8" diameter) 
coring where necessary to improve efficiency of performance and 
sludge recovery. 1hile Operator did not believe that such sub-
stitution would result in a reduction in the unit cost of drill-
ing, the Field Team has advised that a reduction in the cost 
per foot from $7.80 to $7.00 when drilling with BX tools would 
probably be acceptable to the Operator. 


In conferences with the Field Team the Operator has 
also requested that the contract be amended o allow a 
Geologist-Engineer IIrer for a period of 6 months instead of 
L. months, at $1.00 per month, and to allow for the use of a 
pick-up truck for 18 weeks instead of 6 weeks, at $30.00 per 
week. The Field Team concurs with the Operator that these 
changes are in accordance with requirements of the operation 
and will not affect the total amount of the contract since the 
increases will be compensated for by a corresponding reduction 
in the $19011.00 allowed for contingencies. 


By memoranda dated October iL'. and 26 and in a telephone 
conversation on October 26, the Field Team has recommended that 
the contract be amended as suggested above. 


The completion date of the contract is due to expire 
on November 18, 1953. It is deemed advisable to extend such 
completion date to March 18, l951.., since the greater portion 
of the drilling is yet to be done.


Michael Ching







DRAFT 
10/28/53 
MCh ng/gla


ALIENDI T NO. 3 


ontract o. Idm-E523, Dooket No. DA-21, 


dated Uaj 1 , 1953, between the United States QAorica 


and Foote in ral Company, is hereby amended/s follows, 


effective as of the date of said contracty' 


Under Ar ide 3, Exploration Pr/J0ct 1 delete


the words "six (6) months" and s ' titute the words 


"ten (10) months	 / 
In Exhibit "A", s amend: 


/ 
Under "Description of ic ''Jork", delete the third 


paragraph and substitute, the liowing: 


The dikes in Tract 3 a d L will be explored 


by seven or more dia ond dril holes having a total 


length not in exce s of 2,100 fe t, yielding cores 


having 2.i/8 inc7 diameter where p etical and l..5/8 


inch diame tor w1ere a more efficient peration and 


better recov,z of sludge samples are 1 dicated. 


Under "estimated Costs of the Project', delete the 


i'hole and. subs/tute the following: 
•	 Agred Estimated Unit Costs 


Diamor4' Dri1lng 2,100 feet 07 .80/ft . 016,3 .00 
• (This/unit cost is based on a 2 .1/8" core. 


VIhefo 1.. 5/8" core is substituted, the 
unit cost shall be 7.00 perfoot.) 


Chnèling 2,1L0 feet 00.90/f t,	 1,926.00 I	 0 
/ (Next paragraph no change)


,.306 .00







-2-. 


tima ted Actual Costs 


(l)\ideperident Contracts 


No 


(2) Labo SupervIsion, Consultants 


I Geoloet-Enineer 
! mos.\ 500 per 


1 Geolois'-Enineer helper 
6 moe. ©\14.00 per mo.	 /


Carried fwd.	 i?2f$, 306.00 


500.0041 


(p2,000.00* 


2,I.00.00	
14., 14.00 . 00 


	


• (3)	 rattn matea1s and sulies 


No chance	 /1/ 


(14) era tin euiPment\/ 


To be furnished by 0 e ator: 


1 pickup truck fox/lO hr.. per week 
18 weeks @2 ()30.0q/ por weeIç 
(Thisincludes a]4 costs of\operation, 
supplies, andftiaintenanoe)\ 


(5) No chance 


• (6) No change 


	


(7).	 / 


(8) ContIne,1Ies 


/ Estimated Total Cost of the\roject 


/	 Government Participation @2 90 


amendment s1all not be construed to\icr 


estimated/total cost of the project, the amount of 


eontriby'ion or any item of allowable cost thich Is 


de siLted "All ovzable Maximum." 


/ Dated: ______________________


350.00 


514.0.00 


i6o.00 
5,500.0041 


7144.00 


030,500.0041 


027,14.50.00 


ease the 


Government' s 


çpressly 


FO0LE MINERAL COMPANY
	


UNITED STATES OF AMERICA 


By_________ ____________ 
-I—.	 - ?4,,.


By
rciministrator., IDefense Minerals
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UNITED STATES


DEPARTMENT OF THE INTERIOR
DEFENSE MINERALS EXPLORATION ADMINISTRATION 


nMEA REGION VI 
N3XVILLE, TENNESSEIE


October 26, 19S3 


Memorandum 


To;	 E. W. Ellis, Chief, Rare and Miscellaneous Metals Div, 


From	 DJYIEA. Field Team, Region VII 


Subject: D1'1EA'.281jJL, Idm..E S23 Foote Mineral Co. Proposed Amendment 
(Co1wiibiumtantalum..bery1 and tin) 


This memorandum will confirm our telephone conversation of 
this date,


The weathered nature of the country rock and the penatite on 
this project has given considerable trouble both in delays in drilling, 
costs per foot drilled and results obtained. The Operator requested in 
previous correspondence that they be allowed to reduce the hole to BX 
size when necess'y to get through the zone of weathered material, The 
Field Team is in agreement that 	 hole be drilled as far as possible 
and then the Operator be allowed to case the hole and complete the hole 
EC size. We are also in agreement that the cost of BX. drilling be set 
at 7.00 per foot instead of 7.8O per foot allowed in the contract for 
the I'X drilling, It is felt that the Operator will agree to this re 
duction in order to get better results. 


Under item 2. of exhibit "A" provision is made for a Geologist 
Engineer helper for four months ® $OO per month. Due to the delays en 
countered it is requested and the Field Team also recommends that the 
contract be amended to allow a Geologist-Engineer helper for a period of 
six months at LiOO per month. No change in the amount set up for the 
Geologist-Engineer is requested and..., 


Under item I of exhibit "A" provision is made for a pick-up.. 
truck - 2 hours per day, days week for six weeks @ 3.00/r.....i.4$l8Oe 
It is requested and the Field Team recommends that this item be amended 
to allow for the use of a pick-up truck for 18 weeks: ) 3O.00 per week 
S!O.oO


On this job the Operator is using a roller bit similar to the 
"Hughes Bit" for drilling through the weathered rock until they get to 
hard enough rock to set casing. They then drill with a diamond bit.







a	
. 


page ..2. DMEA -28I.l, 


In the two vouchers we have received to date they have not requested 
reimbursement for any footage drilled other than that with a diamond bit, 
In most diamond drilling the contractor is paid per foot of hole from 
the thirface to the bottom, We fee]. this should be true in this case. 
and wish the opinion of the Operating Committee. 


The above changes to the contract will not increase the tot4 
amount of the contract as any additional money can be taken from the 
l9Ot.00 allowed for contingencies and the savings gained by drilling 


BX- instead of N)E,


Executive Officer, D?JEA 
Region VII 


Win. A. Beck, for V. J. Iynch 
U. S. Bureau of ixs







. 


UNITED STATES
DEPARTMENT OF THE INTERIOR


DEFENSE MINERALS EXPLORATION ADMINISTRATION 


DMEA REGION VII 
Knoxville, Tenn.


fl 


October 1)4, 19S3 


DOCK] COPY 
Memoranduna 


To:	 Operating ComnrLttee, D N EA- Washington 


from	 D N E A Field Team, Region VII 


Subject:: IV1EA-28L.1, 1dm-. E 23 (Colurnbiuin-Beryl,Tin) Proposed Amendment 


&iclosed is a letter from the Operator's Chief Geologist, ex-
plaining difficulties encountered in obtaining MX cores in weathered 
ground, due to loss of water circulation. We discuased this on the phone 
with Mr. Kesler, and asked him to submit this written summary. 


B. F. Buie, Geologist, U. S. Geological Survey, has visited the 
project recent] and also discussed these conditions with Mr. Kesler. In 
his last interim report, copies of which were sent to Washington on 
October 13, Mr. Buie recommends that the Operator's request be approved. 


We agree with Mr. Kesler that, under the conditions existing at 
Kings Mountain, taking NX cores is not always practical.	 refqre, we 
recomnen&thathe pntrsct _b aiiei ed to provide for reducing bB)[ when-. 
ever necessary.	 Uresu1t in	 or	 and better 
riövëi'y of sludge samples. We are not preparing the amendment here, as 
we prefer to have approval of the Commodity Group who prepared the 
contract. If they- approve, will you please have an amendment prepared, or 
else authorize us to prepare the amendment here. No change in unit costs 
or total eqenditures is requested. 


•	 2344 
Executive Officer, Ek 
Region VII 


Wm. A. Beck, for V. J. Inch 
U. S. Bureau of Nines
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Manufacturers of Chemicals, 	 Metals and Mineral Products 


	


1 8 West Chelten Avenue
	


Philadelphia 


CABLE ADDRESS "FOOTE PIjIL-ArE-LPHIA"-.
-'	 '.. 


REPLY 
P. 0. BOX 


Kings Mountain, N. C. 


QCa


OCT 141953 
U. . 


Gelogu. Jivs10 


October 13, 1953 


The Executive Officer, D.M.E.A 
Field Team, Region VII 
Room 13, Post Office Bldg. 
Knoxville, Tennessee 


Dear Sir: 


Some two weeks ago, I telephoned your office to report 
serious difficulties in our attempt to carry out diamond 
drilling under IDM-E 523, Docket No.	 L2kl. I agreed 
to forward a letter of particulars, which FiãITheen delayed 
to this date by the temporary loss of a shipment of diamond 
bits, on which to base a dependable estimate of resetting 
cost. I received a report on this shipment, from our 
diamond bit supplier, only yesterday. 


Our difficulties arise from alternating intervals of 
hard and soft rock within the zone of weathering. The soft 
material commonly takes part or all of the water circulation, 
making it impossible to obtain representative sludge samples, 
if any at all, until the zone of weathering ha been passed. 
At this time the zone of weathering normally would be cased 
off if we were operating under standard practice, but, as 
we cannot use tools smaller than NX, our only casing has 
already been set on a higher interval of hard rock that is 
commonly near the surface. Consequently, our only course 
is to continue with little or no water return until the hole 
becomes choked with cuttings. This prevents sludge sampling, 
and has cost us one NX core barrel, one NX diamond bit, one 
NX diamond reamer shell, two N rods, and one connection having 
a total value of 44lO.5O with allowance for wear on the bit. 


It is necessary to add at least one more set of tools in 
order to permit sub-casing below the zone of weathering. We 
request that the contract be amended to allow BX coring, in 
which case we will purchase BX tools and casing, and solve at 
least the greater part of the trouble. If this request is denied, 
and if we are to continue the contract, we must purchase one or







TLK:br


T. L. Kesler, 
Chief Geologist 


CC: F. B. Shay 
Paoli, Pa. 


if .	 . 


The Executive Officer, D.M.E.A. ------ 2 


more special large sizes o.f core barrels, bits, and casing, 
which, owing to the larger diameter of the hole, would ofer 
greater difficulty in flushing sludge from the hole. 
Further, the higher cost of larger tools would raise the 
total footage cost above the allowed rate of 47.O per foot. 


Quroptincostson the diamond drilling to the end 
of Septernbr equal 47.7O per NX foot, without allowance for 
thifolloifrig items depreciation on equipment, replacement 
of lost equipment, preparation of samples for shipment to 
the government and to our laboratory, or for the additional 
operating timethat would have been required if we had been 
able to recover and handle sludge samples. 


The use of BX equipment will improve performance, but 
reduction in footage cost. Furthermore, 


the recovery óf sludi within the zone of athering will 
remain erratic owing to the fact that an open seam or high 
porosity encountered by the coring bit has had its influence 
on sludge recovery before the trouble can be cased off. The 
use of BX equipment, however, will have a decidedly good effect 
on both drilling and sludge recovery below the zone of weathering 


Your favorable action on this request at the earliest 
possible date is desir.in the best interests of the explor-
ation, so that we may be permitted to bill the government for 
BX as well as NX work. As we interpret the contract, we may 
not bill you for non-coring footage no matter how it is drilled. 


Yours very truly, 


FOOTE MINERAL CO. 


B. F. Buie 
R.F.IJ. 5 
Columbia, S.C. 


L. G. Bliss 
l W. Chelten Ave. 
Philadelphia, Pa.
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Y	 INTERIM REP0iJ (2) 	 y


LMEA Docket No. 26Ll, Idm.'iE 523 
FOOTE ?IINERAL Co, 


(Columbiuin-Tantaluni, Berly & Tin) 


The exploration project being conducted by Foote Mineral Company, of 
18 Chelten Ave., Philddelphia, Pa., on the Company's leases located approximately 
14 miles southwest of Kings Mountain, N. Ce, was examined by 13. F. Buie, re 
presenting the Geological Survey, on September 25, 1953. Only Tract l of the 
lease was visited at this time, as all expláration work done since the preceeding 
examination, on September a, was on Tract 14. 


• The exploration work appears to be in conformity ith the terms; of lhe 
contract, except that sludge samples had not been recovered from all holes. The 
driller reported that ithad been impossible to get return circulation in some 
portions of the drilling. 


Summary of results since previous visit: 
Hole No. 3: (Hole 14..2-1), which had been drilling at 3?.8 ft. at Ime of 


preceeding visit, had been continued, to a total depth of 67.14 ft. reached on 
Sept. 14, 1953. Pegmatite was encountered only between 8.0 ft. and 17.6 ft; only 
about 0.5 ft. of core was recovered from this zone0 


sole No. 14 (Hole 14-3..l) drilling was begun Sept. 10. Completed Sept. 2.. 
Pegmatite was encountered at depth of: 


20.9 to 26.7 feet.	 (weathered pegmatite) 
Lil.7to61.8 II	 "	 'I 


6:L8 tn jQ7	 n 
.;;	 Ut 


93.1 to 97.2	 tI	 El 


100.9 to 103.1	 I' 


Total depth 103.1 
The core from this hole contains a conspecious amount of spoduinene, but no unusual 
amount of dark minerals. No beryi was recognized. 


Hole No. 5 (Hole b..3..2) has been drilled to approximately 30 ft. Casing had 
been set in preparation to start coring. 


Concerning the assaying of cores from the several holes, conclusions were as 
follows:


Hole No. 1 (Hole 14l-l) Nothing to assay. 
Hole No. 2 (Hole 14..l-2) All country rock, Nothing to assay. 
Hole No. 3 (Hole 14-2-1) Core recovered from peginatite is less than 0.5 ft. 


between 8.0 and 17.6 feet. No assay of core to 
be made. 


Hole No. 14 (Hole 14-3-1) It was agreed that seven assays would be made on 
the various sections of t&e from this hole. 


The cores had been carefully boxed, but were not as clearly labeled as 
would be desired. Mr. Kesler said this would be remedied.
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Page 2.	 Interim Report - DLt]E A 281a.. Foote Mineral Co. 


It is hereby recommended that: 


(1) The compar be requested to take steps to obtains better recovery 
of core, or at least to improve .the drilling technique so that a complete set. 
of sludge samples will be arailab].e, where core is not recovered. 


(2) The Company be permitted to reduce the size of hole to EL where 
the water circulation and recovery of ôore. can be improved thereby. This 
will require amendment of the contract.


SI B. F. Buie, Geologist (W.A.E.) 
U. S. Geological. Survey 


October 8, l93
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UNITED STATES
DEPARTMENT OF THE INTERIOR


GEOLOGICAL SURVEY 
WASHINGTON 25.D.C. ' 	 Uolurn'bia, 3. C. 


September .13, 1953 


INTERIM REPORT 
DMEA Docket No. 24l 


(Columbium-Tantalum, Beryl and. Tin) 


On Septemoer 2, 1953 the exploration project oeing con-
d.ucted. by Foote Mineral Company, of lo W. Ctieiten Ave., Ptii.ia-
d.elpflla. Pa., bn Tract No. 3 and. Tract No. 4 of triat Company's' 
Leases, located. p.proximateiy tour miles southwest 01' Kings 
Mountain, N. C., wa-s'exaininea.. y Wm. A. Beck, representing the 
Bureau of Mines, and B. F.. Bulé, representin the 'Geological 
Survey., accompaniea by T. L.. Keslr, repres &entlng the Foote 
Mineral ,Co. Exaiminátion was made of the sites being drilled. on 
Tract i'o. 4 nd. of sites or proposed. drilling and. trenctung 
on Tract No • 3.	 ' 


The exploratixi work ape.rs to ,bein C	 riilh1 'with 
we terms of the Contract, iu. .IDI'i-E523. A a rui.t or di.s-
cus.on auring tnis visit we Obm . .iany's p.&..xi 'of proposea. 
trencxu.ng wa moa.iried. to .uicivae. one oi ti'e mica-bearing 
pegmatites. WorK compietea on sep. 2 . consiste or eonstruc 
tion pr access roaa. in Tract No.-), ano. a.ri.LllLLg or tnree 
noles in Tract No. 4, as ro.Llows: 


hole i. 1: irillea' to '+9.9 r&.,losi arili. snoe, aboned. 
hoie No. 2: Drii.Lsd. 97.7 rt, all in country rock. 
Hole No. .2: Driii.ing a 37.8 it. 


Dr.LI.z1g was startea witn an inexperienced. crew; as we 
crew gains lailhiliarity Witxi bx.e equipment we 	 iiiing snou.La. 
progress more rapiu.iy. 


It was areea oetweex.L Keier, Beut, ana. bule that ior 
those portions on ari.u. noies rom wnicrl satisnactory core is 
ootainea assays wiii oe maci.e on cores alone; ana. tnat nor tnose 
portions irom wnicn satisnactory core is not outaixied. assays 
wi.LJ.oe maci.e on s.Luage samples, assays Will oe run on pegmatite 
only, not on uountry rocit. It was also agreed. that we Operator 
wiij. ieep we cores avaiiabi ior exauanation oy Buie as repre-
sentative ol we Geoiogieai survey,. ror a perioa. uI two weeks 
aiter a nole .uas oen completed. ana. Buie nas teen notiried... 
Ax'ter two weeks we cores Will. ce crusnea., tne resulting sampies 
split, and. assays will oe run on one portion or we sampie.. 


B. F. Bule, Geologist('v.A.1.)
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UNITED STATES
DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS EXPLORATION ADMINISTRATION 


KNQXVLL4 TEN N


4 


Mkrc i;r	 iiistratc


JUL20 53 


July 17, 19S3 


To:	 Chairman, Operating Committee, DMf. Washington 


From:	 ecutive Officer, DMk - Region 7 


Subject: Amendment No0 2 Foote Nineral CompaW, D A28Ll, Idn-ES23, 
Cleveland County North Carolina 


Transmitted herewith are three signed copies of the above 


subject Amendment, The usual distribution of the other copies has been 


---


Robert A, Laurence


I 


eX 
1


r CEIVEb 


J


UL 2 1953 (jJ)
I-, 


1)EPEjs LOUj\jSEL
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UNITED STATES
DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS EXPLORATION ADM IN ISTRATION 
WASHINGTON 25, D. C. 


/	 July 6, 1953 


Memorandmn 


To:	 Hazel Berry, Operating Committee 


From:	 Grace L. Ault, Rare & Misc. Metals Division 


Subject: Amendments to contracts 


WEA-1614fl, contract Idm-E207, W. F. Dunnigan 
Amendment No. 1, dated June 17, 1953 


DMEA .. J.l , contract I dm-E523, Foote Mineral Coin 
.kmendment No. 1, dated June 19, 1953 


Mr. Ellis reviewed the two amendments shown above, 
and approves both of them.


Grace L. Ault


I







UNITED STATES 
DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS EXPLORATiON ADMINISTRATION 


Room 13, Poet Office Building
Knoxville 2, Tennessee


dune 30, 1953 


Memorandum 


To:	 Operating Committee, DMEA, Washington, D. C. 


From:	 Executive Officer, DMEA, Region VII 


Subject: Amendment No. 1, Docket No. DMEA-2841, Idm-E523 
(Columbium-tantaluin-beryl and tin) 
Foote Mineral Company, Cleveland County, North Carolina 


Transmitted herewith are original and two signed copies 


of the above subject amendment. One copy was retained by the 


Operator, one by this office, and one forwarded to the Finance 


Office of this Region.


Robert A. Laure ce


y.
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UNITED STATES
DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS ADMINISTRATION 	 (Jj.. - 


WASHINGTON 25, 0. C. 
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W. s. Martin	 A) ACTING haan,	 zttz Gitt. 


..


J. H. Hedges	 T. P. Thaye'. 
-	 :-*-	 __________ -	 -	 ________ 


teau •o. •tnse	 -urv' 
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Manufacturers of Chemicals, 	 Metals and Mineral Products 


	


1 8 West Chelten Avenue
	 Philadelphia 44, Pa. 


CABLE ADDRESS "FOOTE PHILADELPHIA"


May 25, 1953


Li::	 iI 


Mr. C. 0. Mittendorf, Administrator 
U.S. Dept. of the Interior,	 , 
Defense Minerals Exploration Admin., 
Washington 25, D. C. 


Re: Docket No. DMEA-2841
Contract No. Idxn-E523 


Dear Mr. Mittendorf: 


We enclose herewith duly executed copies of the 


above contract.


Very truly yours, 


FOOTE MINERAL COMPANY 


L. G. Bliss 
lgb:h	 Vice President
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UNITED STATES
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WASHINGTON 25, D. C. 


f1ft:, 2O 19


700 
FILE COPY 


SURNAME: 


F-


ftc;	 ockeb 'o, •iA&L 
(C	 t*nt*l* uorZ, tin) 


ount,y, orth Car'aliz* 
• 


i*ar	 k1tRs* 


: t* 'tral r4 rtve o • tes ot th attJ6t can. 
trsat '*ve nn at rad IQr the }ov.mozt. Thea *re d.1.tvared 
tø 'ou	 ** Vice iresident ot the toote theral 


i X'e to ave them all 1 ed or the C o.anr i 
&k,tla elçbce,	 r	 1varUs. 'stter trey &re rGper'3 •tn.d, 
the C	 A re t* n the one nro4 ipe ret ur' a ofl" cr4 


¶he oxi ir and four en*tnir ca tea to i. otrice 
in ar tritcn,


'ex'] 


C. 0. Mittendorf


rtatrsto 


cc tot 


Th


ea4in File 
tooket/' 
liii. 
Sahmidt 
ld Tean 1 Reon VIZ







I	 rn 
UNITED STATES.• 


DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS EXPLORATION ADMINISTRATION 


WASHINGTON 25 D C 


Ms 13, 1953 


The Adainistrsto2' 


Pros:	 Chief Counael	 c.	 p 
Subjeet: Foote Mineral Coany Docket No. NIA-28k1 


There is attached hereto, in s*tistaetor legal 
to,') for execution, a contract covering the abovedesezibed 
projct,, subject to th attaohint of the aaps referred to 
therein and the Owner 1 $ Cimóent to Lien. 


J. L. Hofflund 
Chief Counsel 


AEKane/enia 
cc: t1Iails & Files 


J. L. Hofflund 
A.E.Kane 
Chron.
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P.O. Box 431, 
Morristown', Tenn. 
May 9, 1953


UEThEr OF 1E 
etense	 Ya	 t13kifl 


t1AY 1 1 53 


Mr • F • Sommer Schmidt, 
Defense Minerals Exploration Administration, 
Room 4640, New Interior Building, 
Washington 25, D. C. 


Dear Mr • Schmidt: 


I am writing to you with regard to the planned exploration of 
pegmatites by Foote Mineral Company on their Williams property at Kings 
Mountain, Nrth Carolina • A tentative plan for the trenohing and core 
drilling is shown in their Drawing No. 50001, and I understand that there 
may be some question about whether this work will indicate within reason-
ably dependable limits the content of heavy minerals and beryl. 


Owing to the mode of origin of these pegmatite bodies and to the 
experience of Foote with the heavy minerals, I strongly believe that the 
minerals vary in amount among the different dikes, but that they hold 
roughly uniform in a single body. I believe, also, that trench or 
channel samples as well as Oore samples if NX size (2 1/8") miniinnn can 
be taken to dependably indicate the proportions of these minerals, and 
consequezxtly I am in favor of the plan. Its success, like that of any other 
mineral exploratioá, would depend in part on flexibility.in the preoise 
location of trenches and holes, and in the distribution of contract footage 
among holes, and hence I would urge provision therefor in the arrangements. 


My interest in this exploration is twofold. First, I will join the 
staff of Foote Mineral Company on June 1st as geologist, and would have a 
part in any exploration that may be set up. Second, I am the author of 
U.S. Geological survey Bull.. 936-J, "The tin-spodunene, belt of the Carolinas," 
published in 1942 after two years' mapping and close study of the entire 
belt that includes the subject properties • In addition, I w.s the geologist 
assigned by the Survey to the Solvay Process Co. core-drilling program in 
1943-44, and I personally inspected and logged all of the core in that 
program, and prepared the government 's final report on it. 


In view of my experience in the Kings Mountain area, I thought that 
you might be interested in my reaction to the type of exploration planned. 
This same experience has guided me in joining Foote, as I believe that their 
methods and opportunities in that area are of a high order. 


ery truly, 


Thomas L. Kealer 
Geologist







____ - -	 -	 -
--


JJ 


•	 D28FooteMineralCo	 - 
Schmidt 


Conference with Mr. Bliss vice prea of Foote Co.	 - 


This a	 nia hired	 Ke8itIiiithor of thSaS	 eiI36J 


totakechrge-otthexploratiofl-projecti	 ---- ---


_Lhave-asked--hm_to_have_Kealerite-me_-that_he--approveS_thi S_proiGCt--ba3ed_Ofl_- - - 


dmond illingbole	 /8nc cores.	 saidaler8 in favor of 


the project and be would have him write this letter to me. 


The Knoiville Branch of the Bureau of Minea is sending a pilot plant to 


KinMountain to put in practice the method they have worked on for the	 -- - 


extii[on oT	 lhi ureaiii	 tiitthëii own óSó áñd It---





indicates-that-t-hey-have-padtbelaboraySta-thiThWOrko 


S1oudhere_arractjoofo5O%_oLtheery1at$2.30_per. 


and .04%Be0 a $1.84 per ton with 150,000 tons of mill tails stored1would 


amount to half of $276,000 or $:138,000 worth of BoO recovered)pbls recovery 


from the mill at 360,000 tons per year at o.8 lbs per tonat $2.30 per lb or 


$l.4 ier ton is $660,000 tota5with5O extraction is $330,000 worth of B00 


TThi	 Of aatThnportance.
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Metals and Mineral Products Manufacturers of Chemicals,____ 	


Philadelphia 44, Pa. 1 8 West Chelten Avenue _ 


CABLE ADDRESS "FOOTE PHILADELPHIA"


©z


	


April 17, 1953	 P. o ox 


Mr. F. Sonmier Schmidt 	
(PA. 


Defense Minerals Exploration Mministratioi 
, New Interior Building 


ashington, D. c.	 k R 2 3 153 


Dear Mr. Schmidt:	 RE: DMEA 2 814]. ECPLORATION AS3ISTANCE 


	


WILLIAi1S P	 R-..TRACTS 1,2 ,3 


This will confirm our various conversations concerning 
the actual recovery of cass iterite and c olumbite from the sev-
êral dikes at Kings Mountain. 


We have checked our mill reconds, and fir we have no 
daily recoxüed figures. Hotever, we do have the iérba] reporbs 
of the Nil]. Superintendent and the Plant Manager that no sudden 
changes in amount of production have been noted. The containers 
of table concentrate are cleaned at two or three day intervals 
and the material dried in a small infra-red drier, packed in 
steel pails and sent to the warehouse. During the period Decein-
ber 1951 - August 1952	 tIn averaged 0.149 pound per ton of
ore milled. During this period all ore was from pegmatite No. 25. 
Thiring December 1952 - March 1953 production averaged 0.12 pouni 
per ton.with all ore coming from pegmatite No. 8. In the inter-
vening period, results were intermediate on mixed feeds from both 
dikes.


We believe that these facts indicate that the heaiiy.. 
mineral content is relatively uniform throughout a gIven dike, 
but does vary between different dikes. 


Very truly yours, 


FOOTE MINERAL CONPANY 


Vice President Production 


7/ J. E. Castle 
V Plant Manager 


Cd. 
W. R. Hudspeth 
Mill Superintendent. 


FBS:gk 


cc Mr. L. G. Bliss
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ppIication flEA 24? oote Mineral Co	 3/18/53 


-	 —ots-bychm±dt 


- -


	


	
mihTThe 


r6 dèdisôüiôn dpéh üon the foIIding; 


fñhèstrategic metaI 


Second; the amount of extraction that can be made in a concentrating mill. 


.. . . The dikes,ile tolerably unifo in themselves 1 ry 


amongst eadh other in their content of strategics;as for instance dike 25 contains 


4 times. the amount of strategies found in dike 8. there is therefore a justified 


exploration gamble that higher grade dikes . than any heretofore foundmight be 


encountered. 


T)he Foote Co. started their miii September 1951 ) and have made improvements 


right along in the saving of coluirtbite ) cassiterite and spodumene. 


1he current expansion of the mill from 120,000 tons to 360,000 tons per year and the 


increase in the number of spirals from 8 to 36 ) and the laboratory extraction of 


60% of the beryl, all point to the fact that the savings of the past should not be 


	


the criterici..	 _______ ____ _________ __________ 


.-- not auestion whether the savings of the present 


conte e dike now being mined make a 


	


.....prQPn	 better dikes, and to determine th one modest 	 oje 


-	 .


- -- best 


ation projects-.- ..... . 


- - in -any case--ta- wili-na-tu-r&ily--be- -obtained as--to -t-he--i-oeat-ion-nd--tonnage 


of Coil bite -Cass-±terit-e--and---Ber-1--o---------------







V .	 .0 
__________tab is based on a mill c	 iy pL3QQtpnper ..ye.r. 


onoxethui1et_o.f_dike_25.4he. minera1_co1nbie.cort.ains_ahoit_7O.peitoxide_ 


- ........	 ___ ________ 


. .......	 onsupt ion nd 


------Gb205---	 2S5O-#-----	 5&,-7004--------&,-000--#-	 ----l--8OEooO#----	 _. - 


288-j-000-# 120j-000_ 1-26OOOO	 - 


-	 Sn -- 15 Lpng	 on Lgton tx	 -	 -


It ,can be seen that while the production of the colunibium pentoxide dazes 


not promise to be a very significant part of the total consumed in_this country, 


it does o	 to be a - veryirnantpof 	 domestic production. - 


_heamount of beryienteringthel	 n. ........... 


or the ta1Sk nsjpJQ	 - -. 


- --


---- - more . or 1s.s. . oI'- as o1ati.n_tothiame.ta11ur-gica1_pr-oh1em. 	 --..------. . - 


- -----------. -_---.-	 1he-n-pos-ibil-ie.s_are_the_1eas-t_fa-vorl-eespec-iai-1-y_s-i-.ce-t.he-_worid-is---.-_ 


--priee-ma-y---)±ke-1--be-rethieed. 	 .	 --____ -- - 


titrlrthe prodtion of spodumene is not lThbttthe roya1t 	 Uf1b	 --


-	
has a	 kt ththü th&F	 iithi1t	 éiI lt	 äñötáë	 - 


-	
tO be aiy	 1	 düfdeI	 -_ - -	 - - - 


It would ppaear that since there is a chance of getting btter ore than any 


- - that present calculations are based on, that DIvA owes it to itself to at least do 


some exploration wcork on this belt on a project involving Goveirnment participation 


90% basis.	 ____ _________-_______________ 


/ /. --	 __.	 __ ___ _ 







o 
NOTES ON NORTH CAROLINA SPO]1JME['


BELT 
by 


F. Sommer Schmidt 
3/1O/3	 3/13/53 


Applications: Lincoln Mining Corp. 1]'IEA-'2773 Sn Cb-Ta BeO 
Foote Mineral Co.	 DMEA-2i1I " 


The pegmatite, spodumene belt of North Carolina is approximately 
2f miles long by 1.8 miles wide. It has been known for many years, 
especially for the lithium content. The present importance is due to 
the strategic tin, colurnbite, cassiterite and beryl, to be called the 
strategic a in the following: 


Different dikes vary in their content of these strategics, 
but any given dike is tolerably homogeneous. The literature has been 
dominated by USGS Bulletin 936-J by Kesler written in 19142 at which 
time data recently obtained were not available. Present practical 
experience contradicts some of the conclusions of Kesler who was looking 
at these pegmatites from an entirely different viewpoint 4 There is 
little in this Kesler bulletin that is of help today. 


This belt is the largest repository of these strategic ores 
in this country. Based on the mining of over l%,000 tones of this ore 
by open pit the Foote Minerals Co. reports the average grade of the ore 
mined from 14 different dikes as follows: 


Spodumene	 l5%-20% containing 6% Li20 value $l.00 per unit 
Coluinbite-tantalite .O3 
Cassiterite .03 -.O 
Mica 3.0 
Feldspar 145. 
Beryl 0.14 
Quartz 30Z-140 7,


The total amount of strategics in the ore is not the main 
consideration. It is the amount that can be extracted. 


While the mineral spodumene is not on the strategic list of 
the 1EA the Foote Co. has a 70% certificate of necessity from 11PA for 
mining spodumene at Kings Mountain. This permits amortization of 70% of 
capital expenditures in that operation to be amortized in years instead 
of the normal approximate average of 10 years and certainly recognizes 
the importance of spodumene production. 


The value of the spodumene makes it possible for the Foote Co. 
to produce the strategics. It will probably be necessary fin' the 
foreseeable future to mine spodumene at a profit in order to produce the 
strategics. This immediately raises the question whether we are primarily 
interested in exploring for the strategic metals and setting aside 
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speculative considerations as to whether there. is going to be a market 
for the lithium in years to come. It would seem to be our primary 
concern to explore for the strategics in order to inventory them against 
the day when they are needed at any price. 


This data is to help determine whether IIEA should establish 
a poliôy of exploring these peginatites, for there are two applications 
under consideration at present with the likelihood of there being 
others. The decision may therefore be far reaching, but it will involve 
only exploration and not production. 


The main objections to participating in this exploration work 
are:


1. In order to produce an important amount of the strategics it will 
be necessary to produce more lithium than the anticipated market will 
absorb, and in that way prevent their production. 


It is not our business to figure on what may be the demand 
or the price of lithit1m, nor the demand for these strategics in future 
years. We are interested in knowing where the strategics are. It is 
our field to determine which dikes will produce the most strategics 
as a by-product of the spodurnene. It is sell evident that dikes contain-
ing the most by-products will be mined in preference to others, and 	 * 
some dikes contain more strategics than others, contrary to the geological 
writings or assumptions of the past. Foote Co. dike No. 2S contains 
almost t times as much columbite arid cassiterite as dike No. 8. 1b show 
that substantial amounts of these strategics are involved the Foote Co. 
which its expanded mill of 360,000 tons per year capacity would produce 
from dike 2S in 1 year L40,S0O lbs. of Colwnbite value $119,000 and 6,S2O lbs. 
of cassiterite value $39,300. This is based on the present o% mill 
recovery. The company has sold between Oct. 13, l92 and Jan. 21, l92 
Columbite 8,76S lbs. and cassiterite lô,20 lbs. The present mill 
recovery of the stratetics should be improved by increase of Humphrey 
spirals from 8 to 36 now being installed. The strategics are concentrated 
in the spirals. 


2. It is claimed that in pegmatite dikes, minerals are usually distributed 
in a banded or zonal structure, therefore a drill hole in such a formation 
would give erratic and unreliable results, and futthermore the amount of 
material obtained from a diamond drill hole is too small to permit an 
accurate determination. 


There is a difference between at least some of the pegmatite 
dikes of North Carolina and the Belgian Congo and South Africa on one hand, 
and the conventional pegmatite dikes on the other. There is abundant 
evidence provided by the Foote Co. in North Carolina and the Geomines (tin) 
in the Congo and the UIS tin mine in South Africa that the mineralization
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in their pegmatite dikes is sufficiently disseminated with such 
uniformity as to make diamond drilling a satisfactory manner of 
exploration. This data has been obtained from actual experience 
with diamond drilling followed by mining. The operators claim their 
diamond drilling has been justified in all three of these instances. 


It would appear frOm the foregoing that the main objections 
to the drilling exploration of these dike s are not sufficiently valid 
to justify a denial of these applications. It is of interest to note 
that the objections raised are mainly from commentators who have not 
examined the property nor the district. 


It is fortunate that these pegrnatite dikes in North Carolina 
vary considerably in content of strategics, which are not in constant 
ratio to the spodumene. It should therefore be possible to explore 
for "high grade" and possibly find a dike which contains more strategics 
than any dike heretofore explored. This condition creates an exploration 
incentive. The exploration work would not be confined to diamond 
drilling but include channeling of the outcrop of dikes or such exposures 
as would be made by bulldozer. The point at issue is whether exploration 
is warranted at all on the dikes in this belt, with the details of the 
drilling and channeling or churn drilling to be worked out in each 
application. 


There has been enough basis for the above conclusions in the 
2b,000 tonsper:day operation at Geomines, and the 370 tons per day 
of the present Foote Nill all of which production is being made from 
pegmatite dikes that have been drilled, to take this whole subject out 
of the realm of geological speculation, and put it in the category of 
practical business. 


Detailed notes from which the foregoing conclusions were 
derived accompany this suimnary. 


RECOMMEI'JDATIONS 


The subject applications should receive favorable consideration 
as a matter of policy, but the details of the applications should be 
carefully analyzed and contracts be made suitable to our own ideas. 


This should apply to other applications in this belt wherever 
the applicant appears to be competent to carry on this work, which is 
very technical, because of the small percentage of strategies involved, 
and the unusual and unfamiliar character of the strategic minerals. 
Core drilling or churn drilling or sampling of trenches or underground 
sampling and the subsequent treatment of these samples should be done 
only by operators equipped to make the proper determinations and inter-
pretations.


I 
•1
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Since the royalty payments will be made from the value of the 
ore including the spodwnene the total loan will be paid back very rapidly 
provided that the mining will be done from the dikes explored by this 
project. In the event that the spodurnene concentrates are treated by 
a chemical plant belonging to the.operator some price must be set on the 
spodumene mined or the concentrates shipped to the chemical plant. A 
price must be established for the spoduinene in order to collect royalty. 


The matter should be explored as to whether some other percentage 
of participation on the part of the Government should be used where the 
spodurnene is not on the 11EA strategic list , but the cassiterite and 
columbite and beryl are on the list of 90%. It is quite conceivable that 
the operators would be willing to accept a 7% pafticipation on the part 
of the Government, but it remains to be decided whether this could be 
done legally.
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COMMODITY COMMITTEE WMNEITS ON
APPLICATIONS 


Lincoln Mining Company, Docket No. LI€A-2773 


Erwin Lyons, Geological Survey, January 27, l93 
"Application is denied on basis that principal product would be 
spoduinene and that, there would not be significant production of 
tin and coluinbite as by-products." 


Wallace Griffiths, Geological Survey, January 6, l93 


He recently completed geological survey of the belt and is familiar 
with Foote operations. 
"If each hole were moved to the west side I would see nothing wrong 
with the drilling proposal, I don't believe that there is need to 
worry about the operators failing to recover cassiterite and columbite 
in any mill that might be constructed as suggested by Lyons and 
Kinkel." 


Erwin Lyons and A.R. Kinkeb Geological Survey, December 10, l92 


Page 2 - "As the deposit has been carefully mapped by the Survey 
Bulletin 936-J it seems doubtful that a new field examination would 
add additional information. We recommend that the application be 
denied for the following reasons." Then come It reasons, none of 
which are, valid for purpose of denial. This report misses the point 
entirely and bases everything on a bulletin 11 years old, now obsolete. 
This report expresses some erroneous ideas. 


Joseph Arundale, Bureau of Nines, December it, l92 


"If in aggregation the quantities of cassiterite, columbite-tantalite 
and potentially beryl that might be made available are significait, 
then the application should be considered." His personal expression 
is that he hopes we can justify the exploration. 


Abbott Ftenick, Bureau of Nines, November l8, 192 


Adds nothing and passes decision to Arundale.
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Foote Company, Docket No. J1'IEA-25Lt7 


Paul Weis, Geological Survey, January iL', 1952 


"Available data indIcate that the average grade of columbite and 
tantalite and cassiterite can be expected to remain fairly constant 
throughout these pegmatites. The fact is the Foote dike 25 has 
almost I times as much of these minerals as dike 8 which data has 
been derived from mining 150,000 tons. 


He considers the drilling as development instead of exploration.' 


"It appears likely that applicant will continue to mine the pegmatites 
for spodumene regardless of what action is taken on this application." 
This is mistaken idea,the applicant will mine on such dikes as have 
been proven by exploration to have the most strategic by-products. 
Weis is dominated by the obsolete Bulletin 936-J instead of recent 
actual practical experience. 


A. Kauffman, Bureau of Mines, July 9, 1952


the strategics) could 
contribution to the 
Lals." The figures by 
tons annual Oapacity 
saving would be 28,350 lbs. 


"The applicant claims that about 10 tons (of 
be produced annually which is an appreciable 
supply of these strategic and critical mater: 
Foote are that with expanded mill to 360,000 
and the present 50% extraction the pentoxide 
and 33,900 lbs. of tin from dike 25. 


Foote Company, 1cket No. U4EA-28L.l 


James Norton, Geological Survey, March 5, 1953 


He personally told Chambers, President of Foote Company that he did 
not see how his most recent application could be accepted in the form 
in which he last saw it. Wants documentation to prove what is actually 
going on. 


James Norton, Geological Survey, January 26, 1953 


"Inasmuch as the final decision of JY'lEA-25t7 was to deny the application 
I think that this application also has to be denied." He considers project 
development. "The chief purpose would be to outline spodumene reserves. 
Tin, tantalum and coluinbium would be byproducts that would depend on 
spodumene production just as in 1}IEA-25L7." 1tThe beryl cannot be 
profitably recovered by any method now known." Both the Bureau and the 
Foote Company have gotten 60% extraction in their laboratories and the 
potentialities are very eat. He misses the point entirely that this 
exploration is to find dikes with higher content of strategics (compare
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dikes 8 and 2g.) 


Robert Griffith, Bureau of Nines, January l3 l93 


ttIn view of the potential production of short supply commodities 
from the subject property this office recommené that the subject 
application be viewed favorably."







p..	 1 
Detailed Notes by Schmidt 	 3/13/53 


One of the reasons for considering these applications as 
of unusual importance is shown by the following quotation from W. 
Griffitts, Geological Survey, January 6, 19S3 who has recently made 
an examination of this belt. "It should be borne in mind that the 
Consolidated Feldspar Corp., the Lithium Corp. of America, Commercial 
Ores Inc., Mathieson Chemical Corp. and Fletcher Phillips have also 
shown interest in the spodwnene deposits. 


The Foote Company has worked L pegmatite dikes Nos. 2-l8-2l 
and 8. The concentrating mill has a capacity of 370 tons per day or 
10,000 tons per month. The mill has been in operation since Sept. l9l, 
and treated lO,OO tons of ore to January 1, l93. During l93 at a 
cost of 38O,OOO the mill will be enlarged to three times its present 
capacity or to 30,000 tons per month. The number of Humphrey spirals 
will be increased from 8 to 36 not only to increase the capacity, but 
also the percentage of saving of the strategics. 


The company is building a 4IL,O0O ,000 chemical plant to make 
Li 2 Co 3 and Li OH H20 at Sunbright near Kingsport, Va. L4PA has 
given the company an 80% certificate of necessity for manufacture 
of Lithium salts and a 70% certificate of necessity for the mining of 
spodumene ore at Kings Mountain,North Carolina. 


The mill crushes to ).O mesh, then spirals. The "Heavies" are 
the. spiral concentrates 2% columbite and 3% cassiterite. They 
are treated on Wilfley tables where more gangueis separated. The 
"Hea yies" concentrates are treated magnetically to separate the 
colurnbite from the cassiterite. The tails from the spirals are floated, 
and the spodumenë is floated off. At present the Beryl is not saved, 
except in the tailings pond now containing lO,0OO tons, which will 
be retreated when further metallurgical advances are made. It is 
planned to save the Beryl as a result of experimental work by the Bureau 
of Mines and also the Foote Co. laboratories. As much as 60% saving 
has been made. in experimental work in both these laboratories. The 
extraction of the spodumene and columbite and cassiterite is over 
but with the additional spirals this should be improved. There is 
difficulty in determining the percentage of extraction when assaying 
such minute percentages in the mill heads. 


With the enlarged mill of 30,000 tons per month capacity, 
th amount ofèx'yIthat enters the mill will be 2,800,000lbs. per year, 
based on .4 . ejl. What the extraction and concentration of beryl will 
be is not known at this time, but there is noother place in this 
country where a greater effort is being made by the Government (Bureau 
Of Mines) to solve this metallurgical problem.
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The lithium mineral spodumene will pay the expenses of 


the operation that produces the Cb and $n, and any possible BeO. 
Lithium salts have been given 80% certificate of necessity by DTIPA, 
and the mining of spoduznene at Kings Mountain by the Foote Co. has 
been given a certificate of necessity of 70%. 


Assuming that no value is to be given to the lithium 
mineral spodumene, the company states that the enlarged plant, 360,000 
tons per year, shou]1d produce during the next year the following, 
based on the same rate of extraction as the present mill, with 
production from the equivalent of Dike 2. 


Colwnbit ).i0,0Olbs at 70% pentoxide at $L.2O per lb.	 $119,000. 
Cassiterite '6,20 lbs at 60% tin at 4i.io per lb.	 39,300. 


Total	 $l8,300. 


The mill extraction with 36 new additional spirals should 
be better than with the present 8. Actual production to date shipped 
between October 13, 19S2 and January 21, l93 plus some undetermined 
small tonnage on hand. 


Columbite 8,76 lbs average 70% pentoxide 	 $25,28l. 
Cassiterite l6,20 lbs average 60.67%	 10,680 


Total	 $3,962.03 


It has been found from mining on 1. dikes, that the mineral-
ization is sufficiently uniform throughout a dike, so that the values 
of ore mined checks with the values shown by the drilling. This checks 
with the experience of the Geomines of the Congo, and the IJIS Tin 
mine of South Africa and with the Val d 'Or pegmatites of Quebec (see 
Arundale Minor Nonmetals l90 p 8). This is important for our purpose 
in appraising these applications. The weathering extends down 20 to 30 
feet, which militates against saving of spoduinene, though not of the 
strategics. There are 1 types of ore treated by the Foote mill; the 
weathered ore with or without iron stain, and the solid unweathered 
ore with or without iron stain. The most amendable is the unweathered 
and unstained. The mill treatment must be adapted to each one of these 
types, and in accomplishing this the Foote Co. has pioneered an important 
step forward. 


Pegmatite 8 which is 600 ft. wide and * miles long is now 
being mined by open pit with power shovel and trucks. There is l years 
supply of ore in sight for the enlarged mill. The Foote Co. can continue 
to mine and mill this ore for their Sunbright lithium chemical plant, 
but if they knew of another dike that contained the same amount of 
spodumene together with more Cb and Sn and B) thy would mine and mill 
that ore, because of the greater value of these by-products. It is for 
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the purpose of finding such another dike with higher percentages of 
the strategics that this exploration program is proposed. In other 
words if the Government wants these stratetics, the best way to get 
them is to participate in the cost of finding them. 


It is necessary to consider that the metallurgy of this 
ore is in its infancy. The figures of past production include the 
first stages of mill operation. While this belt has been known 
for many years such operations as the Solvay Co. conducted on this 
same property as recently as the last war, bore no resemblance to 
the present operations. No attempt was made to do any concentrating 
of the strategies though the spoduniene was floated to some extent. 


The Foote operation is a thoroughly intergrated one from 
the pegmatite ore to the refined lithium salt. In the repayment of 
the loan by royalty the value of spodumené must be included. The 
value of the ore based on the present mill extraction and of the 
composition of Pegmatite 25 is as follows: 


Spodumene 20%-lithia 1.0% extracted 0.7% unit price 	 Per Ton 
of lithia $10	 $7.00	 A 


Columbite .2214 lbs. per ton extracted .112 lbs per ton 
70% pentoxide at $14.20 per lb.	 .33 


'	 Cassiterite .315 lbs. per ton extracted .157 lbs. per 
ton 60% tin at $1.16 per lb. 	 .11 


Total value recovered 


The royalty at 5% on the expanded mill capacity of 1,000 
tons per day would be $370 per day which would require only 65 days 
to pay off the $214,156.00 of Government participation. 


This is based on the idea that the production will be made 
from the dikes explored by this project. The operator is not forced 
to mine from those dikes. If the exploration i successful it will 
be to his interest to do so. This is the chance we take. If the 
exploration is not successful, it must be charged to getting information 
concerning the location of strategies. 


In the case of the Foote Co. the spoduniene concentrate is 
treated in their own chemical plant. Therefore a price must be put 
on the spodumene or the concentrate on which to base the royalty. 


-3...
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Geomines Telgian Congo 


Engineering and Mi'ning Journal Nov 1952 page 6	 by Barzin General Manager 


I The cassiterite is distributed uniformly in the pegrnatitic mass in relatively 


small grains. More than half are less than 0.5 mm in sizett 


There is no comment on the uniform distribution of the coluinbite but since the 
.3-


cassiterite is unifozrily distributed	 the probability is that this also applies to


the columbit and in any case this unfiorm distribution of the tin seems to 


contradict the idea that pegmatites must_have_.onal or banded_distribution of the 


miner4l.The ore contains cassiterite 2 lbs per ton and coluinbite .13 lbs per ton. 


g_jol.	 f_nçy Tech o'11ege - 


Geornines will tre 24,000 tons o y. 


- - - disclosed- the- existe.nce—ofc.ont-i.nuous_pr-imar_y-o.r-e_of_hi.ghe-r_grade-,-_tha.fl_the---flear---- - 


-


--u-it---an-d--eost-iy---t-o--mne--and—wash—ec-.--" 	 ---------------------- --


-


	


	 -- ----- --- --


do justice to the- --


mineral	 did	 nitëd almostThomogeneousIF 


Tii th	 1iá'ák grádiáil	 fóithtó	 eèt at 1eat. 


	


the Ore runs 4.5 to5. ls of tine	 is chki i ii he2 lbs er ton 


ete	 theEandMpodumeneisan portant constituent of the - ---------


pegmatite.) and plans have been considered for production of lithium. See this 
aricie_for. analyi_ of_ concentrtes ougeneraland_a].o 	 umbiite_n&tanta.Ut e. 
concentrates.







tin—Miiie3outh--Africa 


He 


in 


T Kacertain amount5f1iiher 


àid thè h1t lIiihhowevi i ñI2t3 fée1 iik vh1óh 1 a iery small 


proportion of the total wideth of the dike. 


The diamond drilling was done by German engineers( and Mitke found 


from them that the tin 6 lbs per ton at 400 ft 1eve1,was the same as at the 	 - - 


surface and that this diamond drilling was found dependable. However the Geomines. 


has supplemented the diamond drilling by churn drilling 9 inch holes;. Mitke 


concludes that in pegmatite of this kind, where the distribution of the heavies is 


quite uniform, that drilling by diamond drill and especially if followed by 


9 inch churn drill holes ) gives excellent results. The Geomines has checked the 


diamond drilling by both the churn drill holes and also by mining and the 


results have checked sufficiently well to justify the diamond drill as a 


satisfactory method of prospecting. 1'his point was covered thoroughly with Mitke 


who has the tJIS tinmine in South frica where he proposed to drill his pegmatite 


dikes..	 _____________________________________ ______________







H	 •07 


Arundale page 4 xtracs 'from latest paper byrunda1è BM ! undated 


Measured reserves appear to be relatively small) when compared with projected demand, 


but the nunierous deposits mentioned , above have not been thoroughly explored. 


Geologist and company officials agree that domestic reserveà will prove to be in 
I, 


reality very large. 


The Geological burvey reports indicated reserves of ore in two areas of the 


Ktng Mountair districtt more than 2,250,00Q tons averaging over 1.7 % lithia and 


containin	 $Q, OQO QQppns o lith.ct 1 reserves in this	 - - - 


- district probably aemuch .grater_andma amountto urs fjllions . of units - - 


of lithia. Known deposits.- in the- Black Hills probabiy contain many hundreds of 


- •- •- $housanof• -units;. ------------ ---- -----------	 - .-


Page io,Gne of -the-uses -refer-red---t-o---- 1t- -various-more- -c-r- --less-secret- -requirements, 


--	 including-:a s *gni-ficant -requirement--for- the--Atomic --Tne-rgr---Pro-gram----- - 


Page .O -data from NPA and - DAcurrent--eapacity4- jOCO-,-OOO--l-bs- -of—lithi-um- carbonate - 


- -	
equivalent with current r 	 a-def ic-it - in supply. - - 


-	 ntiôitCd éuiemnts b l955t ted tmbte thanlO,OOOOOO lbs of lithium 


- áarbonàte è 1valet or th1	 lia . ë äboüt 5000Otb	 f5%spodumezie- ecuilent


willbe required.----------------------------------------------------------------------------------------


-	 Same page under problems Most lithium compoundz	 i1hàóst materidls 


and this undoubtedly isadeterrent to their 1der uti1izatin	 ét1ón of thes&


costs is an objective of research by both industry and government 


Ftis would indice that if dikes containing more of the heavies could be foundthat 


these byproducts would help to reduce the cost of lithium compounds. 	 -- - - -
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_1 he American Potash omakea lithium carbonate It is made as a bpoducJie 


__it Px ad iction_i&geare.d_tn_the_xna	 ---• - 


J..s.	 mpose1_1boraproduction.4data_b o.ot.e-C-)____ -. 
wno formerly bought the entire output. 	 _________ 


the current requirements are 6,000,000 lbs. anticipated requirements by 1955 is 


over 10,000,000 lbs of carbonate equivalent







•EA_28)4l Foote Mineral Go. 


flotes on memo by norton Geological Survey dared t/8/3	 y chrnidt 


(1) Mr. Schmidt stated that he wanted no more information from Government 
sources than he alreauy had," I told him that I was not interested in 
any geological reports that ctid not take into consideration the work 
the Foote people had done, and that in so far as his repors were based 
on this recent modern experience I was most anxious to get them because 
their experience in mining l0 tons and sinking pits 100 feet deep, in 
the pegmatites had given data that contr$icted the published reports 
of 10 years ago. It can be seen irom Griffits memo to Norton accornpzny-
ing just why I must take this position.. Griffits says the spotty dis'i 
tributioñ of both cassiterite and columbite etc. This is all based on 
geology work at the North end of the belt at the Ka-Mi-tin mine and 
writings of the past and is contradicted by the results of the milling 
of the Foote Co. on wh&ãh this project is based, 


(2) "A decision must be made as to whether the recoverable tin etc." That 
is exactly what the exploration project is all about. I wish we knew. 
How can we tell without doing this exploration. 


A1L thru these memos of Norton and Griffits there runs the theme song 
that these dikes all run about the same in heavies, and that the mineral 
is bunchy. This is all based onthe old literature and they cannot seem 
to bring themselves up to date. If we did not have evidence to the con-
trary there would be no use in this project. 


(3) There is mill data to show the uniformity of the distribution of the 
minerals. This is not in the geology books. There is also data to show 
that dike 2 had ) times as much heavy minerals as dike 8. We are now 
planning to find one that has l.L times as much mineralization as dike 
2 • Since they vary as they do, it is hoped that our exploration which 
is to be on favorable dikes as shown by some pre1imiary tests may prove 
to be higher grade than anythingmined in the past. Mill now being enlarg-
ed to 1100 tons. 


(1.)	 It is not inconsistent for the strategic minerals to vary as they do. 
These dikes vary aid dike 2 yields L times as much heavies as dike 8 
therefore when mining dike 2 they got 0.1ff erent results than when 
minhg dike 3. It is that simple, There is nothing embarressing about 
these questions. The: crude ore simply varies. The flow sheet did not 
change nor the capacity of the mill. 


()	 Determine whether the grade and reserves of spodumene are adequate for 
profitable mining. That is the object of this project, though the cost 
of assaying for Li is not in the project. 


(6)	 See notes from conference with Dr. Fleischer of the Survey the authority 
on spectographic analysis. The project contemplates channeling the out-
crops of dikes for sampling and also for concentrating the samples and 
spectographic analysis of the concentrates. Norton recommends the I X ). 
trenches thru solid pegmatite. Unpractical. Cost would be about $10. 
per foot,
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	 IN REPLY REFER TO: 


UNITED STATES :	 G.-MDCNM 


DEPARTMENT OF THE INTERIO 
GEOLOGICAL SURVEY APR 9 1953 


WASHINGTON 25. D. C. 


Memorandum
	


April , 1953 


To:
	


E. W. Ellis, Defense Minerals Bbcploration Administration 


From:
	


J. J. Norton, U. S. Geological Survey 


Subject: Foote Mineral Company application, DMEA-2841 (columbite, 
tantalite, tin, beryl) 


This memorandum contains a further statement of our opinions 
regarding the Foote Mineral Company application DMEA-24l (columbite, 
tantalite, tin, and beryl). You received a copy of my letter of 
March 5 to W. It. Griffitts. A copy of the pertinent parts of his re-
ply is attached. My telephone call to Mr. Schmitt on March 20 was 
for the purpose of discussing Griffitta' letter. At that time, how .-
ever, Mr. Schmidt stated that he wanted no more information from 
Government sources than he already had. Nevertheless, I am submitting 
this memorandum together with Griffitts statement for inclusion in 
the docket, in the event that scaneone wiLl have use for them. 


Griffitts' letter shows what he thinks should be done if 
DMEA decides to participate in exploration of this property. Two 
preliminary steps are necessary, however, before Griffitts' suggestions 
can be considered: 


1) A decision must be made as to whether or not the 
proportion of recoverable tin and columbium is high '-' 
enough to justify DA exploration of penatites in 
the tin-spodumene belt. 


2) The applicant should provide complete evidence to 
show whether the range in tin-columbite content 
from one place to another is great enough to indi-
cate that DNEA exploration will obtain useful re .


-sults. This applicant has told me that the heavy 
mineral production has ranged from 600 to 6,000 
lbs. in a month, and about 10,000 tons of rock is• 
mined monthly. Last summer, however, under DMEA-
2547, this same applicant supplied pr9duction data 
that indicated a content of . 47to .64 lbs. of 
cassiterite and .26to .4llbs. of colunibite per ton 
of ore. Thesefigures show that the madmum possible 
range is 6,600 to 10,5001bs. of cassiterite and 
columbite in 10,000 tons of ore. Figures submitted 
previously were even higher. 


I think it is evident that comprehensive doc-
umentation is needed to show the range in content 
of heavy minerals. Otherwise such embarrassing


,L4-	 .. 
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questions as the following .can arise: 


(a) Why do applicant' t figures seem so inconsistent? 


(b) Was the same quantity of rock mined during the 
\, ç	 r	 month hen 6,000 lbs. of heavy concentrates 


t, . '	 were produced as during the month when only 600 
4	 lbs. were produced? 


(c) Was the mill circuit the same during the months 
when the extreme values were obtained, or is 
there a possibility that there may have been a 


•	
higher loss of heavy minerals in the mill at 


•	 one time than at another? 


If DMEA explores pegmatites of tlds district, Griffitta 
suggests essentially the following procedure: 


1. Determine whether the grade and reserves of spoduinene 
are adequate for profitable mining. This work woul4 be 
limited to finding whether the deposit is good enough. 


7; to warrant consideration as a source of by-product col-
umbite and cassiterite. Doubtless the applicant would 
later have to do a large amount of additional work to 
obtain detailed data on the deposit prior to mining, 
but aith work would be of no concern to D1EA. 


2. The tin-columbite content would be determined by col-
lecting large surface samples. Drill hole samples 
probably would not be large enough. Griffitts recom-
mends that the samples be collected by closely spaced 


•. trenches. He also suggests the possibility of collect-
< ing many small samples on a 1 or 2 ft. grid, but I 


think that the trench method is better because it is 
more practicable and can be controlled more readily. 
Griffitts recommends that the cassiterite-columbite 
content• be determined by concentrating the heavy mm-
erals rather than by assaying. I suggest that assays 
be used in addition as a control on the heavy mineral 


•	 separations..


h, '.
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Manufacturers of Chemicals,	 Metals and Mineral Products 


1 8 West Chelten Avenue 	 Philadelphia	
u;c 


CABLE ADDRESS "FOOTE PHILADELPHIA"
	 Wtfqa	 d*fij 


ECEE 
March 25, 1-9531v1AR 2 61953 


Mr. F. Sonimer Schmidt, 
Defense Minerals Economic Admin., 
Room 4640, 
New Interior Bldg., 
Washington, D. C.	 RE: Docket DMEA-28.41 


Dear Sommer: 


In answer to your questions dictated to my secretary over the 
telephone March 19th, we give you the following information: 


1 - What is this channelling that takes one man hour per foot? 
How is it to be done? By hand or by machine? How deep is 
the channel and how wide? What takes one hour to make a 
foot? 


A - Channelling in these surface exposures requires cleaning 
and brooming of earth and soil from the area to be sampled. 
The channel is cut with a inoil and should be about 4" wide 
and 3 to 4 inches deep. The time allocated includes travel 
time, cleaning of the trench, bagging and tagging of sam-
pies, crushing and quartering of samples. • The actual cutting 
of the channel will probably require from 1/3 to 1/2 manhour 
per foot. 


•


	


	 You will appreciate from the above that we are estimating 
that the preparation for channelling will require the time 
difference between the 1/3 to 1/2 manhour per foot in 
actually cutting the channel and preparing for the channel. 


2 - Assaying should be done in Foote laboratory and the cost of 
these determinations is too high on that basis. Regular 
charges for one sample of the following are: 


$ 


BeO	 5.00 


with considerable reduction in quantities such as this job. 


A - We have not made a definite decision as yet as to whether 
we would do all the assaying work on the samples derived 
from the core drilling and the channelling and have obtained 
a quotation from Booth, Garrett and Blair of Philadelphia, 
recognized umpires and assayors, on March 20, 1953 based on 
200 samples to be delivered all at the same time, at a cost 
of $27.00 per sample, exclusive of Beryllium. We therefore 
believe that our cost estimate is very much in line.
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Mr. F. Sommer Schmidt 
Defense Minerals Economic Adrriin.	 March 25, 1953 


3 - From past experience how many feet of drill hole will be 
used for a sample? What size drill hole has been used 
successfully in the past? The size of the drill hole.must 
take into consideration that a sample of the core must be 
provided to the Government. Therefore, what size is con-
templated under that condition? 


A - On recent drilling we have used 10 foot intervals. However, 
this must be correlated with the geology and shorter in.ter- 'c 
vals are composited where only a portion of the 10 feet is 
in pegmatite. AX core has been used except in the softer E 
upper portions where BX core was drilled to provide for. 
casing. 


When we made our exploration proposal we were not aware of 
the fact that the Government looked at exp'oration contracts 
as grants. Actually, we believe it to be a loan. The 
analyses of the cores therefore, should represent confiden-
tial information. It had been our intention to split the 
cores in half and retain one-half at Kings Mountain for a 
permanent record. We did not know that it was necessary to 
provide the Government with a portion of the core. However, 
this matter could be resolved to both parties satisfaction 
I am certain. 


4 - We may ultimately decide that some 9" churn drill holes be 
sunk in order to get enough material and better samples. 
What is your reaction to this? What would be the cost per 
foot in that section for churn drilling? This would pro-
bably be done after the diamond drilling determined the dip 
of the dikes. 


A - It is our opinion that churn drilling would be very expensive. 
We do not know of any comparable experience except at Geornines 
in the Belgian Congo. In this case 9" churn drills would 
only drill about 12" to 15" before resharpening. 


5 - How was the estimate of 200 samples arrived at? This is not 
questioned but is being asked for information. 


A - The estimate was based on 100 to 120 samples from 2100' of 
diamond drilling and 80 to 100 samples from 2140' of channel-
ling. 


6 - Explain rental of bulldozer. Is it to prepare sites for the 
drills or is it to remove overburden from the dikes so that 
they can be channel sampled? 


A - The bulldozer is needed to remove overburden for channel 
sampling and to delineate contacts to make sure of drill 
hole and channel locations.
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Mr. F. Soinnier Schmidt 


Defense Minerals Economic Admin. 	 March 25, 1953 


We sincerely trust that we have given you all the information 
you require and again thank you very much for your prompt atten-
tion to our request. 


I understand that you will advise us when you require a repre-
sentative from our Company in Washington to discuss this matter 
fur ther.•


Very truly yours, 


FOOTE MINERkL COMPANY 


L. G. Bliss 
lgb:h
	


Vice President


1" •







DMEA-28Ll 'OOT IttITERALS CO. 


Notes on Nemo by Griffit's Geological Survey to Norton of 3/ll/3 


By Schmidt 


(1) "The spotty distribution of both cassiterite and columbite in the 
pegmamtites stc." There is no spotty distribution at the south 
end of the belt in t he Foote operation, and this is exactly what 
I meant when I tolci Norton that I was not interested in any geo1e 
gy that did not take recognition of what had been learned by the 
mining of l0,000 tons in open pits on several dikes. Pilot plant 
very unpractical - not nexessary see spectrographicnotes from 
Fleischer of the Survey snd his publication 22 ColumbtLte contents 
vary as much as from 600 to 6,000 tons in 10,000 tons of rock thIs 
is undoubtedly a typographical error meaning lbs instead of tons. 


(2) The geological conditions at the N. end have definite veins d 
high grade tin. This is unknown at Kings Mtn. Griffits ideas are 
based on the K-Ni-tin conditions 


For the project in mind underground samples are useless. 


The depth of 200 ft may not apply. The depth to which practical 
mining in open pit can go is the criterion, and is usually not much 
over 100 ft. Also data concerning the first 100 ft. would probably 
apply to the next 0 ft. 


(3) Certify a discovery even if no Cb is found. Sorry we cannot certi-
fy spodumene discovery. 


(Lj)	 Tinpractical - Impossible to estimate the Cb and Be etc content by 
dispection ôf;evalute the possibilities of mining rock of THAT 
composition. What composition? 


()	 If spodumene is found on the outcrop etc. Found How? That is part 
of this project namely cutting channels in the outcrops for sampling. 


(6) If dike dows not persist to. 200 ft. depth discontinue. - Not right - 
Depends pm feasdb det:'. fpr open pit amd 200 ft. is tpp much for no 
most of these dikes. 


(7) If drilling proves dike tonnage and spodunene content to be adequate 
then trench the surface afiter the drilling. The cart before the horse. 


If drilling is done we can get good idea of Cb and Be, Sn content 
from cores. spectographically. Proposal to cut trenches )"x) thru 
solid rock is unpractical! Cost $10.00 per ft. 


Again the staement "Because of spotty distribution of Cb etc' This 
applies to the North end and Foote experience contradicts this. 


Samples to be concentrated 20 or 30:1 and heavies determined specto-
graphically- No chemical assay of low % heavies contemplated. 


(8) Now putting first things first, and reversing his original procedure. 
No clean'1tOgram.







I	 IN REPLY REFER TO: 


UNITED STATES
DEPARTMENT OF THE INTERIOR 


GEOLOGICAL SURVEY


March U, 1953 


Mr. James J, Norton	 Re: DNEA-2841 
U. S. Geological Survey 
Washington. 25, D C, 


Dear Jim


The spotty distribution of both cassiterite and coluinbite 
in the pegnatites of the tin-spodumene belt seem to me to make sampling 
rather difficult unless the samples taken are numerous enough and large 
enough to make their t reatment n er1y a pilot-plant operation. I 
didn tt realize that, in tonnages of rock as large as 10,000 tons, the 
colurnbite content would vary as much as from 600 to 6000 tons, The 
contents, even though the high figure is considered a freak, are high 
enough to indicate that "significant" amounts of colunibite might be 
obtained as a by-product of spoduznene recovery. 


On Jan. 6, 1953, in a memo to Bob Laurence regarding DNLA doc-
ket 2773 on the Ka-Mi-Tin mine near Lincolnton, N. C., I commented "The 
cassiterite and columbite are so erratically distributed as to require 
an impractically large number of drill holes for reliable sampling. 
Bulk samples from drifts (brought up because the applicant proposed 
underground work) would be far better, but more expensive, and would not 
be justifiable unless the amount of rock present was rather large." The 


j procedure I was plugging then was to establish by a couple of drill holes 
* that the pegmatite dike extended to at least 200 ft, depth and that the 


spodumene content, which would probably be relatively unIform, was 
high enough to insure that the deposit could be mined. If there were 
insufficient tonnages or if the spoduniene content were too low to per-
mit profitable mining, I thought that. there would be little point in 
incurring the expense of reopening a shaft, drifting, and processing 
the samples. I still think that some such procedure might be most 
effective, although I may be overestimating the expense of the sampling 
and assaying. This brings in a peculiar nphasis on non-strategic 
materials and isn't in very good conformance ±th your view that the 
columbite should be divorced as much as possible from the lithium. I 
naturally agree with your general outlook but, recognizing that any 
production of colunibite will be dependent upon lithium production, I 
am uncertain as to the degree to which they can be divorced. To get the\ 
production of columbiuni we ought to encourage mining, albeit primarily 
for lithium, of the ore richest incolurnbium,







..	 •1• 
As I understand the governmental procedure, the governments 


contribution to any exploration is repaid from a royalty. on every 
material produced fran a deposit on which a discovery has been certified, 
whether or not it is a strategic material. In the tin-spodurnene belt 
the government could be reasonably sure of getting its money back if 
the royalties were cinitely required on the spodumene, feldspar, 
and mica produced. If that were done, it would be in the government's 
interest to put enough emphasis on spoduinene to permit a discovery to 
be certified even though no columbite were found. Any necessary 
lithium determinations might reasonably be charged against the project 
if that line is followed. If, as in the procedure outlined below, 
a couple of drill holes are used to prove downward continuation, 
I don't see howa couple of lithium determinations ôould be avoided. 


As a basis for discussion, a procedure is outlined below for 
exploring the spodumene . bearing dikes. Be assured i 'rn not married 
to any of it, though I may argue in favor of it. 


1. Examine the outcrops carefully and estimate the contents 
of spoduniene and other minerals. 


2. Evaluat.e the possibility of mining rock of that composi-
.tion if the reserves were adequate. 


3. If the spoduniene content is at least marginal, prove ty 
diamond drilling that the reserves are enough to justify the ex-
pense of further exploration. This probably would require about 
600 ft of hole at a cost of about $3600. If the spddurnene content 
is found on:the outcrop to be substantially below the minimum 
required for mining and no other readily recoverable mineral is 
found in substantial amounts, the drilling, and all other work, 
might be avoided. 


4. If the reserves proved by drilling are small; that is, 
V : if the dike does riot persist to 200 ft depth, or some better 


figure, discontinue exploration. 


5. If the dike is found to continue to a satisfactory 
depth and the spodumene content remains adequate, open a series 
of trenches across the dike. I would suspect, just to pull a 
figure out of the air, that the cross sectional areas of the 
trenches probably ought not be less than 4 square feet. This 
means that a ton çf sample would be obtained from each 2 to 3 ft. 
of trench length. . Because of the spotty distribution of columbite 
the trenches might have to be only 10 or 15 ft apart. The kaolin-
ized rock might bestbe takenby volume rather than by weight. so  
that the grade of the fresh rock might be computed or the fresh 
weight be determined by assuming some partidular reduction in 
density during weathering. 	 .	 .
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6 The samples or splits thereof should be crushed and 
the heavy minerals separate& This is suggested instead of 
assaying as the 1o^r Cb content probably would mean a rather 
high percentage error in the' assays and a good , recovery 'of the 
heavy minerals should be easy to obtain1: This. will require , ' 
the treatment of so large an amount of rock that the building 
of a small mill might be justifiable Foote probably could 
handle their sam1es in their laboratory at the Kings Mountain 
irall but no otl'er potential applicant is so favorably fixed 


The first four steps are in large part evaluation of the 
spodumene potentialities of the deposits, although provision could 
readily be made for the study of other minerals It is possible 
that small grab samples might be taken, crushed, and panned during 
the first stage, but I dontt know just what would be accomplished 
by doing so I suppose that the complete absence of columbite from 
all grab samples from a dike might be justification for quitting. 
Do you think that many small sample's taken on, say, a 1 or 2 ft. 
grid would give a, reliable indièation of the columbiurn content? 
If so, such sampling could be substituted for step, .5 and for"part, 
perhaps a quarter, of the samples taken in the first step, and no', . 
further work would be undertaken unless at least a small columbite 
content were found.. Some such prodedure would be rnore flexible than 
trenching, and in the early steps it would relieve the obvious 
emphasis on spodumene. 


If in any dike it looked as though sampling and assaying 
would cost less than the diamond drilling, it could be done first 
and the drilling not undertaken unless the grade is proved to be 
satisfactory The cheapest check on the possible value of the dike 
could thus be made first, followed if necessary by the more expensive 


Naturally, the question that remains largest is that of the 
advisability of undertaking any exploration with government funds. 


Sincerely yours 


Is! Wally 


Wallace iL Griffitt
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Manufacturers of Chemicals,	 Metals and Mineral Products 


	


1 8 West Chelten Avenue
	


Philadelphia 44, Pa. 


CABLE ADDRESS "FOOTE PHILADELPHIA" 


Mr. F. Sommer Schmidt, 
Defense Minerals Economic Admin., 
Room 4640, 
New Interior Building, 


	


Washington, .D.	 C.	 Re: Docket DNEA-2hi 


Dear Mr. Schmidt: 


Would you be so good as to remove the property map 


from the exploration proposals sent. you and substi-


tute the attached maps? These are more accurate in 


representing the position of channeling and drill 


holes in the pegmatites.


Very tnily yours, 


FOOTE MINERAL COMPANY 


L. G. Bliss 
Vice President 


lgb:h	 In Charge of Sales 


March 11, 1953 


flEi1EN1 GF iE 


Defense Minera's 


RFcEI?Ei 


MAR 1 2 1953
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•••• pt Minera cPA	 _____ ______ 
Conference with Dr. Michael Fleischer concerning the applicability of using 


spectographic method in determination of the heavies in drilling the spooduniene b 


belt. Dr. Fleischer is the authority in the U,. G.S. and author of Geological 
Survey circular 225 on spectrograp4c -analysis.	 -_________ 


He gave the sensitiveness as follows; 


Columbium	 .01% 


Tantalum	 .10 or 


e Beryllium	 .0001 % 


TIii o01%	 ----------------_____ 	 -------------------


-___ 


It does not matter whether these elements are combined or as meta1sTe percentage 


given above is for the metal in whqtever form it may be. 


He emphasised that in minute quantities the wet method would nt be as accurate. 


If the percentage ran over 1% then the wet method is more applicable. 


is means that if a concentration of the drill 	 - 


	


-	 -
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Manufacturers of Chemicals,	 Metals and Mineral Products 


	


1 8 West Chelten Avenue	 Philadelphia 44, Pa. 


CABLE ADDRESS "FOOTE PHILADELPHIA"


March 10, 1953 


Mr. F. Somnier Schmidt, 
Defense Minerals Economic Admin., 
Room 4640, 
New Interior Building, 
Washington, D. C. 


Dear Mr. Schmidt:


PTE$1 OF I'nE iTE1OR 


Fletensa Minerals Admitrthion 


EOEftEL 


1AR12 1953 


We sincerely regret the inconvenience we have caused you 
by our mathematical errors in our compilations dated March 
6, 1953. 


The source of error is obvious. The dollar value per pound 
was multiplied by the total heavies rather than the content 
of the heavies. Please substitute the attached sheet which 
we believe to be accurate. 


We advise that our current recoveries of heavies from the 
head feed are approximately 50% based on the use of spirals. 
We are installing 32 spirals which should improve recoveries 
materially. The actual extent of improvement should be known 
within the next six months.


Very truly yours, 


FOOTE MINERAL COMPANY 


L;G. Bliss 
Vice President 


lgb:h
	


In Charge of Sales
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The following figures are the actual savinga flot. 5the total content of t	 ore	 fn4
1^... 


• We are currently operating at th. rate of. 120,000 tons head-feed per year.	 Based on this rate and an 
assumed value of $1.16 per pound for Tim, and $li,20 per p.und for combined Cb205 and Ta205 


Pounds ef Total lbs. 35% of heavies	 Tin Value	 25% of	 Total lbs. Value 
heavies per of heavies as Cassiterite	 lbs. heavies as	 of combined 
ton of feed Columbite	 Cb205, Ta205 


Peg 25 .1.&5 Sb,000 lbs. i8,810 lb.	 11,300 $13,110	 13,500 lbs.	 9,LiSO $39,700 
Peg	 8 .12 lIi,1O0 lbs. 5,OLLO lb.	 3.021 3,530	 3,600 lbs.	 2,520 10,580 


At rate of 360,000 tons per year 


25 162,000 lbs. 56,520 lb.	 33,900 $39,300	 bo,Soo lbs.	 28,350 $119,000 
Peg 8 .12 b3,200 lbs. 15,120 lb.	 9,072 10,520	 10,800 lbs.	 7,560	 ' 31,750 


Based on our current rate of 120,000 tons of head-feed per year 


Pounds of Beryl Pounds of Total Founds	 Total Values, assuming 
per ton of BeO per ton of	 $L5.00 per unit of BeO 
head-feed head-feed Beryl 


Beryllium Oxide 
Peg 25 Not Known Not Known Not Known	 Not Known 
Peg 8 7.5 .75 900,000 lbs. 	 $202,500 


Anticipated Rate of Product2olk 360,000 tons of head-feed per year 


8 7.5 .75 2,700,000 lbs. 	 '1OO	 $607,500 


Shipments to date -
1/21/53 3,680 lbs, columbite at 62.6% conc. 	 $9,120.00 


10/13/52 5,085 lbs 0 solumbite at 73.6% conc.	 16,16l.51. 


8,765 lbs.


- 


• 	 $25,281,514	 •


11/14/52	 16,a5o lbs. eassiterite at 60,67% cone. $10,680,149







(. 


Je are currently operating at th. rate of 120,000 tons h.adu.f.ed per year.	 Based on this rate and an 
assuaed value of $1.16 per pound for Tin, and $14.20 per pound for conbined Cb205 and Ta505 


Pounds of	 Total lbs.	 35% of heavies	 Til	 Value	 25% of	 Total lbs.	 Value 
heavies per	 of heavies	 as Caseiterits	 lbs •	 neavies as	 of cosbined 
ton of feed	 Coluabite	 Cb505, Ta205 


Peg 25 .145 514,00o lbs. le,8140 lb.	 11,300 $13,110	 13,500 lbs.	 9,1450 $39,700 
Peg	 8 .12 11t,1400 lbs. 5,0140 lb.	 3.0214 3,530	 3,600 lbs.	 2,520 10,580 


Lb rate of 360,000 tons per year 


25 .145 162,000 Lbs. 56,520 lb.	 33,900 $39,300	 140,500 lbs.	 28,350 $119 ,OCX) 
Peg 8 .12 143,200 lbs. 15,120 lb.	 9,012 10,520	 10,800 lbs.	 7,560 31,750 


Based on our current rate of 120,000 tons of bead-feed per year 


Pounds of Bery]. Pounds of Total Pounds	 Total Values, assnaing 
per tonof BeOper ton of	 $145.Ooperunit of 
head-feed ead..f.ed Bery]. 


Berylliun Oxide 
Peg 25 Not Inow Not Known Not Known	 Not Known 
Peg 8 7.5 .75 900,000 lbs.	 $202,500 


Anticipated kate of Prodiction 360,000 tons of bead-feed per year 


8 7.5 .75 2,700,000 lbs.	 $607,500 


Skiipaents to date
1/21/53 3,680 lbs • coluabite at 62.6% cone.	 $9,120.00 


10/13/52 5,085 lbs. coluabite at 73.6% conc. 	 16,161.514 


8,765 lbs. $25,281.514


11/14/52	 16,250 lb.. eassiterite at 60.6?% conc. $l0,68O.19 


4
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Manufacturers of Chemicals,	 Metals and Mineral Products 


	


1 8 West Chelten Avenue	 Philadelphia 44, Pa. 


CABLE ADDRESS 'FOOTE PHILADELPHIA" 


March6, 1953 


Mr. F. Sommer Schmidt 
Defense Minerals Economic Administration 
Room 4640 New Interior Building 
Washington, D.C. 


Dear Mr. Schmidt:


DETET F 1	 CT1OR 
AratFn 


MAR 91953 


We attach hereto a property map which indicates 
the boundries of our property and the location of the 
drill holes, channels and pegmatites incidental to our 
proposal known as - DMEA 2841 - Exploration Assistance 
Williams Property - Tracts 1,2,3,4. 


We also attach a resume of Cassiderite, Col-
umbite recovered from pegmatites 18, 21, 25, and 8, 
as per my agreement with you on March 4, 1953. 


Again I wish to state that the time spent 
with you was as pleasant as I have had. I hope to have 
the opportunity of hearing more about your so-called 
hobby at a future date.


Very truly yours, 


FOOTE MINERAL COMPANY 


• 	 V 


L. G. Bliss 
lgb:mbw	 Vice President in Charge of Sales 


P. S. The map will be forwarded, under separate cover in 
a few days.
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Manufacturers of Chemicals, 	 Metals and Mineral Products 


	


1 8 West Chelten Avenue
	


Philadelphia 44, Pa. 


CABLE ADDRESS "FOOTE PHILADELPHIA" 


March 6, 1953 


Mr. F. Sommer Schmidt 
Defense Minerals Economic Administration 
Room 4640 New Interior Building 
Washington, D.C. 


Dear Mr. Schmidt: 


The general composition of the rock that we 
are mining is as follows: 


15-20% 


Approximately .03% 
.03 - .05% 


3% 
45% 


.4% 
30-40%


Spodumene, basis 6% Li 2 0, value 
l5.00 per unit of Li20 


Columbite 
Cassiterite 
Mica 
Feldspar ' 
Be ryl 
Quartz 


We call your particular attention to the fact 
that Beryl as reported by you at .04% is really BeO; 
whereas, a more accurate figure for Beryl would be .4%. 


Very truly yours, 


FOOTE MINERAL COMPANY 


L.	 . Bliss 
lgb:mbw	 Vice President in Charge of Sales







V B. ørtft1tts 
v*p tMra1 OsfltD 


$flT.r, 01*. 


D.*r Vsllii 


Gordon Cbaabari ttonoted aø dw'tij the ADIl *stts in 1I 
les In orer to £t.cu*i the toot. *tntrsi .ppltcatto*s at Etgs o,tati. . 


*. t.i& m• th*t their prothtton of	 eonø*tr&te'h&* .	 S 


rang.t from s btgh of 6,000 pounds to a la y of 600 pevMs froa 10,0W tons - 
of reek. The cause of this dttferecs	 be tu• partly to ailltag. bt 
pr.siabIy thø principal factor is an actual change in grM. of the tepoalt. 
Th. &tffersnce between these two ftgiw.s is darn veil stpticant with 
rsgar to doncstio coluwbtte supply, ant tasueh a. it mots to about - 
tWo dollars per ton of rock, it is also aigzttfteant with rgart %o the 
economics of the mining operation. 


S 	


S 	 S 	


S 	
S 	


S 


Thorough documentation supporting these figure. wol* be very ebmng 
avitanc. in presenting the loots side of the cas, to 4Z*. ft might well 
mean that Governent participation will be Justified in d4t.r*i*img the 
columbtts content of the dmpo.its, so that the compai will be sore likely 
to mine rock that is relatively rich in coluabit.. I .uggast.d to chambers 
that he submit such tocaentation to 1Z&. ly this, of conres, I meant a 
really complete rport containing aU the f*cts Lesonstrabla from past opor-
t1ona, not Just the usual vnonpported etatemsats that the oclumbits content 


has varied. 


In telkin with Chambers, I as oh as told bin that I tda't see how 
his most recent application. oul4 be acerted in the form t* &tCh I last 
saw it. I implied that more complete evidence r.ttig coluit variability 
might ch.g. th. opinions of various peolo but that was as tar as I went. 
If DKZ& sboclt ultisately dactd. to naske a contract on this pro$.t, 1 think 
that the coiuiobite should be divorced as much as possible from the lithium 
Certainly, for usple the costs of 3 itMum analyses ahoult net be shared 
by the Gowrnment, obably other costs shonld also be ab4$44 to lit 
and thus paid entirely by the company, rather than pr'rtly by the qYsrmm.n 


lay ooinions that you have on this will be welcome. 4')1 be beck in 
Washington on Marob 9, so write me there 


Yon'll be interested to know that Dave Larrabee is taking	 Job in 
Wabigton.	 )	 L 


Sincerely,	 - 
t( J( ft( ttt44,


James J orton
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Manufacturers of Chemicals,	 Metals and Mineral Products 


	


1 8 West Chelten Avenue
	 Philadelphia 44, Pa. 


CABLE ADDRESS ''FOOTE PHILADELPHIA" 


Mr. F. Soinmer Schmidt, 
Defense Minerals Economic Administration, 
Room 4640 New Interior Bldg., 
Washington, D. C.


February 23, 1953 
£E7E1 OF 1iF 


Defes Mhwrajs 


fiECElEL


FEB 2 4 1253 


Dear Mr. Schmidt:	 RE: DMEJ- 2841 - Exploration Assistance 
- Williams Property - Tracts 1,2,3,4 


Tony Bliss has requested that I write you relative to our inter-
ests and recommendations regarding exploration of Williams Tracts 
1, 2, 3, and 4. 


Although it is well recognized in mining circles that certain 
types of pegmatites are not too dependable in reference to uni-
formity throughout the ore body, we can speak from several years 
of experience in the Kings Mountain area. 


I - To date we have opened and quarried ' four pegrnatites known as 
pegmatites 18, 21, 25 and 8. These ore bodies have been 
proven to consist of both weathered and unweathered rock. We 
have further found that trace minerals such as Cassiterite, 
Columbite and Beryl have been fairly uniformly distributed 
throughout any given pegmatite. For example, pegmatite 25 
was essentially a hard unweathered rock formation and it has 
been proven to contain the highest percentage of Columbite 
and Cassiterite we have experienced among the four pegmatites 
worked. Pegmatites 18 and 21 were mixtures of weathered and 
unweathered rock depending upon the depth to which they were 
worked, and from experience, which has correlated with the 
core' drillings originally made, 'the Columbite, Cassiterite 
and 'Beryl are fairly uniformnlydistributed between the weath-
ered and unweathered rock. 


Pegmatite 8 -. At this time we have two benches on pegmatite 8. 
We have drilled to a depth of 150'. The core drillings indi-
cate that the Columbite and Cassiterite are not as abundant in 
pegmnatite 8 as was the case in 25, 18 and 21. S3squent produc-
tion experienced from the mining and beneficiation of rock ob-, 
tamed from pegmatite 8 substantiated the findings of the core 
drilling. 


2 - As far as we know, there is no good chemical analysis researched 
and reported at this time which would permit a auantitative 
determination of Columbite and Cassiterite in the rock. To 
circumvent this difficulty we are researching a procedure which 
is very close to fruition which is as follows:







S
February 23, 1953 


to a super-panner 
)Ifl the heavies. It 
separation is the 
problem currently 


Mr. F. Soinmer' Schmidt, 
Defense Minerals Economic Administration 


A - The rock is crushed and subjected 
means of separating the gangue fr 
is our belief that this method of 
best quantitative approach to the 
known. 


B - The heavies in the concentrated form can then be analy-
zed by well known chemical methods of procedure and a 
quantitative assay of Columbite and Tin in the Cassiter-
ite can be effected. 


C - From the above two approaches to the problem it is evi-
dent that a fairly good quantitative result can be ob-
tained. 


3 - Despite generally conceived notions as to the independabil-
ity of peginatites the fact remains that many pegmatites are 
being worked profitably and commercially. The Government 
of the United States, many years ago, defined within broad 
limits the existence of Columbite, Cassiterite, Beryl and 
Spodumene in the belt under consideration. The methods used 
in defining these ore bodies consisted of core drilling, 
trenching and channeling. On the basis of that work compre-
hensive reports have been published. It ppears logical to 
us that similar methods applied within more limited areas 
of the richer ore bodies so reported by the Government should 
develop specific pegmatites which give indications of richer 
contents of Columbite, Cassiterite, and Beryl, so important 
to the partial mobilization program of our country today. 
We say this not as prospectors but as a company which is cur-
rently operating sizable flotation units which are dependent 
upon rock mined in the immediate area. The experience ob-
tained in the production of commercial quantities of Cassiter-
ite and Columbite can do little but lead u to the conclusion 
that there is at least a qualitative correlation between the 
results obtained in core drilling and channeling and coimner-
cial production. To date we have produced and sold to the 
U. S. Government approximately 26,000 lbs. of heavy minerals 
in the form of cleaned Columbite and Cassiterite. 


4 - It is our earnest belief that it would not only be to the ad-
vantage of the Foote Mineral Company, but also to the U. S. 
Government, if our operations were confined to those pegrna-
tites showing highest percentages of Columbite, Cassiterite 
and Beryl. It is evident that the Government desires these 
minerals, since the only market for the Cassiterite of any 
magnitude is with the Government, and since the Government 
currently is encouraging the production of Columbite through 
the payment of a bonus. The importance of Beryl is well known 
to the Atomic Energy Commission.







'S 
Mr. F. Somrn.er Schmidt,	 February 23, 1953 
Defense Minerals Economic Adn4ni strati on 


5 - We quickly admit that we have not as yet evolved the proper 
metallurgical approach to permit separation of Beryl from 
the rock in commercial quantities. However, not only our 
laboratories, but Government laboratories in cooperation with 
us, are working on this problem and at this time we have made 
encouraging progress. Should a process be developed in the 
near future for the recovery of Beryl it seems tantamount to 
good logic that the quarrying operations to obtain the rock 
for the mill feed be at a location where the largest percent-
age of Beryl and other strategic minerals are found. 


6 - The Foote Mineral Company has already expended several million 
dollars for a chemical plant to provide Lithium chemicals, at 
Sunbright, Virginia, which will operate on Spodumene produced 
in Kings Mountain area. To feed this plant will require increas--
ing quantities of Spodumene. We now know that pegmatite 8 will 
support the Sunbright operation, as far as Spodumene is con-
cerned, for many years to come. We further know that pegmatite 
8 is lowest in Tin, Columbite and Beryl contents of any of 
those pegmatites we have examined to date. We intend to spend 
additional money to increase the capacity of the Kings Mountain 
mining operations. We therefore believe it equitable that the 
Government assist us in defining those ore bodies which would 
permit the greater recovery of the strategic minerals through 
the granting of this relatively small exploration contract. 


7 - We attach herewith the property map showing the approximate 
locations of the pegmatites we are proposing to explore. These 
pegmatites are more definitively shown in a map already in your 
possession which is a photostat of the geological survey. We 
also attach a map showing the pegmatites numbered as we know 
them. 


8- Experieihas . shon that the average holes in one body have 
correlated well with results of actual mining. We are pro-
posing channeling of an estimated foota ge of 2140'. It is our 
belief that we will be able to show strong indications of peg-
matites of interest for future workings with this much channel-
ing, if those channelings are supported with the core drilling 
proposed.


Very truly yours, 


FOOTE MINERAL COMPANY 


fb s: b: h
	


Vice President -• Production
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Manufacturers of Chemicals,	 Metals and Miner,al Products 


1 8 West Chelten Avenue	 Philadelphia 44, Pa. 


CABLE ADDRESS "FOOTE PHILADELPHIA"


February 20, 1953 


Mr. F. Sorruner Schmidt, 
Defense Minerals Economic Adinin., 
Room 4640, 
New Interior Bldg., 
Washington, D. C. 


Dear Mr. Schmidt: 


You may recall when I had the pleasure of visiting with 
you in Washington that you indicated an interest in Geo-
mines, which is an open pit Tin producer in the Belgian 
Congo. 


I had mentioned at that time that the ores they worked 
were essentially similar to those we are quarrying at 
Kings Mountain which are actually pegmatites. 


I also stated that they apparently were making a profit 
out of the recovery of very low-grade Cassiterite and 
Columbite. 


You wanted a reference to these articles, which is as 
follows: 


Geomines--A Major Open-Pit Tin Producer in 
the Belgian Congo - Engineering & Mining Journal 
Vol. 153, No. 11. 


How Geomines will Treat 24,000 Tons of "Hard" Tin 
Ore per Day -- Mining World - World Mining Section, 
November 1952.


Very truly yours, 


FOOTE MINERAL COMPANY 


• 	


0


	 I 
L. G. Bliss 


Vice President 
lgb:h	 In Charge of Sales
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t&	 (LLt ffLjt 
L4 


The uéstion hás been rais	 - 


is h1	 in zones 


and not disseminated throut the dike, and that the spoduniene might be fairly well 


distrubuted that the columbiuzn and tantalum ma y be bunchy. 


Have you any data that shovs sampling or \ialuei of the columbiuk and tin as being 


evenly distributed throughout the dike 


ould drilling give us enough material for sampling these low grade values. 


I asked Bliss to get one of his geologists or engineers to explain their position 


on the above questions and he said he wouixi.







O 7	 IN REPLY REFTO: 


UNITED STATES	 G-ND--CNM 


DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY 


°icl 3 iS
WASHINGTON 25, D. C. 


ETCEfl 3F 1 
flotense iirI$	 r:i	 January 26, 1953 


MemoranduJT 
2 iE53 


REVIEW OF APPLICATION DNEA-284l (columbite, tantalite, tin, beryl) 


To:	 E. W. Ellis, Defense Minerals Exploration Administration 
From: J. J. Norton, U. S. Geological Survey 
Applicant: Foote Mineral Company. 
Name of property: Williams Property. 
Location of property: Cleveland County, North Carolina. 
EsViinated cost of project: i26,84l 
Summary of applicant's proposal: 


1) Drill 2,100 feet of diamond drill holes, and split, log, 
and analyze cores for Be, Cb-Ta, Sn. 


2) 2,140 feet of channelling. 
Sources of information pertinent to this application: 


1) Kesler, T. L., 1942, The tin-spo, iumene belt of the Carolinas: 
Strategic minerals investigatiorI report, U. S. Geol. Surv. 


Bull. 936-J. 
2) Docket DMEA-2547. 


Comments:
The property covered by this application is in the same 


area as the property covered by DMEA-2547, and the problems 
concerning these two applications are essentially the same. 
Inasmuch as the final decision on 1IVIEA2 547 was to deny the 
application, I think that this application also has to be 
denied. 


The only fact that could possibly be cited to show that 
this application differs from the earlier one is that no data 
have been acquired on the characteristics of the deposits on 
this property at depth. Nevertheless, the applicant seems quite 
certain that large reserves of spodumene penatite are avail-
able, and aU that must be done is to delineate the reserves 
by means of what I would call development drilling and channel 
sampling. The chief purpose of the proposed work would be to 
outline spodumene reserves. Tin, tantalum, and,columbium 
would be by-products that would depend on spodumene production, 
just as in DMEA_2547. The bery]. cannot be profitably recovered 
by any method now known. 


RECOMMENDATION: 


Denial.


• J. Norton
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Manufacturers of Chemicals, 	 Metals and Mineral Products 


1 8 West Chelten Avenue
	


Philadelphia 44, Pa. 


-	 CABLE ADDRESS ''FOOTE PHILADELPHIA"


January 20, 1953 


Mr • Ernest W. Ellis, Chief, 
I.are & Miscellaneous Metals Division, 
Defense Minerals Exploration Administration, 	 o53 
New Interior Bldg., 
Washingtoni, 25, D. C.


RE: Docket No. DMEA-284l 


Dear Mr. E]lLs: 


On January 8, 1953, we submitted an exploration proposal 
which has been identified by your office as DMEA-2841. 


At the time of submitting this proposal we did not have 
"Owner's Consent to Lien" executed. That has now been 
done and we attach herewith four copies. We hope that 
you will see that these are included with our proposal 
and that we may shortly have the opportunity of execut-
ing a contract along the lines proposed. 


Very truly yours, 


FOOTE MINERAL COMPANY 


L. G. Bliss 
lgb:h	 Vice President 


cc: Mr. L. Houck
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UNITED STATES


DEPARTMENT OF THE INTERIOR 


BUREAU OF MINES 


WASHINGTON 25, D. C.


January 13, 1953 


From:


1'1 OF i	 iTEWR
neras Adrnnistrat 


L. G. Houck, Chief 
Nonmetallics Division, DMEk	 JM 1 1953 


Robert F. Griffith 
Rare and Precious Metals Branch 


Memorandum 


To: 


Re: Coluinbite-Tantalite,
Tin, and Beryl 


Subject: Docket D1fiEA-2841, Foote Mineral Co., 18 TI. Chelten 
Ave., Philadelphia 44, Pa. lNilhiams Property, 
Cleveland Co., Kings Mt., N. C. 


In reviewing the subject application, the following items 
should be considered: 


The potential production of columbite-tantalite from the 
spodumene belt, near Kings Mountain, N. C., is twelve times greater 
than the entire domestic production in 1951. No analysis is given 
of the 20 tons of columbite reportedly produced by Foote Minerals 
(NOted on page .2 of subject docket) at their Kings Mountain plant 
since September, 1951. However, a communication from B. H. Cleinmons, 
Chief, Metallurgical Branch, Region VII, checks this tonnage fairly 
well. This communication states that in December, 1951, the Company 
reported a 2700 1. per month production of mixed-concentrates assaying 
35-45 percent tinánd 203O percent columbite. Tantalite was low. 
In December, 1952, the Caapany reported a 1/2 - 3/4 ton per month 
production. On the latter date, mining 'was being conducted on a 
different pegmatite ithich appeared to contain a lower tin-c olurabite 
content. The subject property is reported as being favorable for 
a higher tin-Oolumbite-beryl content • The company' s new mill will 
treat from 5 to 6 times the quantity of ore now being beneficiated. 
The recovery of tin-coluinbite is believed to be low--40 to 50 percent. 
A Bureau of Mines project to improve the recovery of these minerals 
has been approved recently.


. 1oo,,


L 


') ©'







.k cooperative agreement has been made between the Bureau and 


Foote Minerals for joint beneficiatiOfl studies to recover the beryl 
from the Kings Mountain spodumene deposit. 


The necessity for the $2300 item for a	 irjg geologist 


is questioned. The holes have been located and it is believed that 
Mining Engineers Shay and Rainy are familiar enough with the geology 
of the spodnnene belt to cope with any geological problems. 


(	
It is noted that a total of $6000 is requested for analyses\ 


of samples • It is assumed that Foote Mineral will do this work and 
it is questioned if the Government should pe.y the 90 percent of this 


cost.


In view of the potential production of short—supply commodities 
from the subject property, this office cme4s 	 the subject 
applicationVie4 favorably, subject to the above considerations. 


Robert F. Griffith 


RFGriffith:emt
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Manufacturers of Chemicals, 	 Metals and Mineral Products 


	


1 8 West Chelten Avenue 	 Philadelphia 44, Pa. 


CABLE ADDRESS "FOOTE PHILADELPHIA"


January 12, 1953 


MfA -4'I 
Mr. L. buck, 
U. S. Dept. of the Interior, 
Defense Minerals Exploration AdministratilNi OF ThE TERWR Mnera1S Admhtstrati0 
New Interior Building, Room 4639,	 ECEVEU
Washington 25, D. C.


JAt 1	 ?53 
Dear Mr. Houck: 


Thank you very much for a very pleasa -s-it wi•th--youon 
January 8th. 


At that time I left with you four copies of our FO1M MF-l03, 
Application for Aid in an Exploration Project. It is our 
understanding that your first inspection of this proposal 
indicated that it was in order and that probably within 4 
to 6 weeks we would receive a formal contract proposal 
authorizing the exploration. 


In view of the fact that it might bepossible to win impor-
tant quantities of Columbite-Tin heavy concentrates and 
Beryl by judiciously selecting the proper pegs to quarry 
in the Kings Mountain area, we are very hopeful that you 
will be able to expedite this exploration of the four 
tracts named. 


Should you find on closer inspection of our proposal errors 
of ?ornmission or omission, which should be rectified, we 
trust that you will inform us promptly. 


Very truly yours, 


FOOTE MINERAL COMPPNY 


L. G. Bliss 
Vice President 


lgb:h	 .	 .	 In Charge of Sales 


P.S. - I sincerely hope that you are able. to get past the 
milk stage of that ulcer diet soon.


LGB







: UNITED STATES 
DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS EXPLORATION ADMINISTRATION 


WASHINGTON 25, D. C. 


Januaiy 8, l93 
Mr.. L. 0. Bliss 
Foote Mineral Company 
18 W. Qielten Avenue	 S)jéct: i1EA.28hi Philadelphia W4, Pa. 	 Re: Exploration Assistance 


Williams Property Tracts 1,2,3,14 


My dear Mr. Bliss: 


The receipt of your applition dated December 30, l92 


for erploration assistance under the Defense Production Act of 19S0, 


as amended, is hereby acknowledged. 


!our application has been assigned Docket Number DEA.28141 


and referred to the Rare and Miscellaneous Metals 


Kindly refer to DI4FL&.'2814l in any future correspondence 


relating to. your app limtion.


Sinr4y yours, 


ROBERT E1 ADAMS 
Robert E,. Adams, Chief 
Operation's Control and 
Statistics Dii,ision
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