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Royalty Audits - Project summary (final)
Certification of Discovery i Work Comoleted analysis (final)
Closing Letter All other material filed in
X|Cost Audits chronological order including the
Termination Notice or Agreement following reports if checked:
| |Recision Notice ] [|Field Team Semi-Annual Report for
[ |Assignment of Contract Certified Project ‘
Contract Amendments X|Final Field Team Report (Tab) _ .
Contract with all exhibits and |_|Operator's Final Report (Tab)= ywn
annexes | |Interim Field Team.Reports
mOwner's Consent to Lien and [ |Operator's monthly reports and all
Subordination Agreement attachments

Application and attachments

On-site Exam Report (Tab)
Settlement. Sheets

it e
XX Drill Logs
Additional Folfers:
Left Side Right Side
Folders No. a& + Reports @Field Team Semi-Annual Report for
[X] Analysis of Semi-Annual ‘ Certified Project
Inspection Reports . \(|Field Team Interim Reports
[[JProject Summary (Interim) by IMEA Operator's Monthly Reports with
Engineers transmittal, narrative and maps.
 Folders No. ¢ Maps (Use pocket folder or envelope)

Folders No. Settlement Sheets

Folders No.

..

Drill Logs

Folders No,

Royalty material
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¢ " ' OPRICE oF umsm,s EXPLORATION
| CONTRACT ADMINISTRATION AND- AUDIT- nxvxsrou

RE?ORT OF ROYALTY IEVIEW

1 have uviomd the fnu of the Washington oﬁtice pertainm; to
Contredt Idm-BA57, Docket DMBA-:SIZ (co"mdun—&ndalustte) dated
Dcmbcr 5 1052, wi:h
o c_ora':d. corporatton‘
386 Race Strset
Sm Jose, Cautomh

tor thn purpose of donruinug the mount of royalty paynble to tba -
‘U, §, Government on sales of minerals frow property referrad to as
‘the Green Talc and Bismark Mimes located in Mineral County, Nevu!a. ,
during the pertod January 1, 1959 through Junc 1., 1962

A «ttit fcatiogn of discovery or dcv.lopmt vas iuuad on April 23.
1954, apd, in accordance with Artiele & of thé contrict, royalty fs -
_ y:bh on- all minerals produced from the land described in Artiele
2 of the contract for a period of 10 years from the date of the con-
. tract or umtil the total net amount contribited by the Governwemt = -
wisheut interest is fully repaid, whichever occurs-first. A Report
of Raview datad November 18, 1933, indicated aceeptsd costs under
Xbe explération contrapt mtm to $36,000.00 with the Govarnw.
ment's econtribution on a 90 pcrcent buh being $32,400,00; :

. The ltatun of the projact, the :cope ot review, and the . reasou
- therefor are stated. on page 2. ‘ o .

This reviaw nublinhed no sales ijuct to tha Govemum: 8 rwlltyb

which also found no sales subject to the Government's royalty _
through D.cuhr )l 1958. The royalty account as of December 31, .

1938, was: A
Total Royalfy Payable 0§ -0a
. - Total Royalty Paid =0~
” - ‘Bslance of Royalty dus ‘$- D
"~ As ot June 1, 1962 tlu royalty account ot thia rrojcct was *cund
: to be: . S
Total 'Royglty Payable $ “0-
- Total Royalty Yaid = «0e
Balance of Royalty Due - $_~0-
. o / b‘l’t. OME Auditor
June 13, 1962

L

subuqncnt to ths period covered by a prior Report of Royalty Review |
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1dm-E457 , ' , v.'ACotanda Corporation -nf.t’<l 7"IGMSA-2512

" STATUS DR PROJECT, SCOPE oe REVIEW
.. 4ND REASONS THEREFOR

This contract provides that the Operator or his successor.in interest
shall pay to ‘the Governwent a peroentage royalty on any wmineral proe.
ductfon from the land theresunder, At the time this contract was
‘sxecuted the Operator was in possession by virtue of an April 28,
1953, operating agreement with eix lesecees of the property, all of
whom were officers or ditectors of the Gpetatot.

The ptoperty consista of two groupe of unpatenttd lode minxng claims
in the Gillis Range Mxning District. The Creen Tale Group of 7
"claimws, located in secs., 22,23, 26, and 27, T, 9 N,, Kk, 31 K., .

- M,D,B, & M., was owned by Bsthtr Rea and John Vuich. The Bismark
"Group of 2 claims, located in secs, 31 and 32, T, 9 XN,, R, 32 #,,
M.D.B. & x.,4was owned Dy Ssther Rea, Joe Malatcsta,“uyene Ferretti,
and Jobn Vuich. The landowners oh April 24, 1952, executed Owner's
 Congents to Lien, which grant to the Covernment liens on the wineral
deposits and production therefrom "ypon the terms md cornditfons set
forth in said Ceontract™.. The. contract coutains the so~ca11&d
"abandonwent” provision.

Work under the contract was started fu Jamary 1933 er canwletﬁd
during Nctober 1953, MNo minerals’were produced during the explora~
tion reriod. Labsequent exauingtions of the »sroperty and anuitiPB
by field reprasertatives disclosed no actxvitv thrmuf“ “ereaaer 31,
1957, ' :

A letter dated July 1%, 1956, from one of the landowners, Lether lea,
includes the advice that the Coranda Corporation defculted under
their lease of January 1, 1952, and the property’ had reverted to the
owners.. In a June 1, 1962 reply to a MME Forw 63 inquiry, J. i,
Rodda, 547 South Bascom, San’ Jose, -California, stated that "ae far
as I know" the property is in the lands of the ewners and there has
been no production since Decewber 31, 1957, ir, Rodda was: the
Operator's prasident at the .time the exploratiun project contract
was exacuted. . .

This review was made in lieu ot an on-sxte audit of the Operator’s
accountt and records for the fpllowing reasons:

(1) The file% ccntaxn no avidence’ of any produétzonr e
from the property under the contract during . the'ﬂ
: period covered by this review; and . o
(2) The administrative cost to the Covernment of an,
on-gite royalty audit at this time would be _
excegsive in relation to thea awmount of poeaxble‘
royalty vhich wight be disclosed,






I have reviewed the files and reccrds of the ONE
to Contract No. Idn-!’tﬂ, Docket No.
(Corundum-Andalusite), dated December 5, 1952, :nn:tnaa.ng Anandment
Nos. 1 and 2, with |

Gornndncarporation,
. 386 Race Street
‘8an Jose, California

for the purpose of determining the amoumt of royalties due the U. 8.
Govermmut on seles of corundum-andalusite ore, from property known
a8 the Green Talc Nine and Bissark Mine, located in Nineral County,
_ m,mmmmms, 1952 to December 31, 1938.

A Ammmtm&mwwmelmuemuMm
April 23, 195% and accordingly royalty is paysble on all production
- from the land described in Article 2 snd Asnex I of the eontraet, for

a maximun period of 10 years from the date of eontract. A Report of
WmumofﬁmlmtmﬂtMMrlﬂ,l%&wm
acosptable costs under the exploration contrast amounted to $36,000.00
?;h&ﬂmmt's oontributimms%parmbnh, being

, 800,00,

uomynmammmwmmmmnm
m-aontmt , {

. m;mmmmmlmwmm-uumutotm
Qperatar's wcmmtsandneomrormtollming TOR80NS

(.) Acoonnnsto the Field Team's Semi-Annual Report
of Certified Frojects faor the period July 1, 1958
t0 December 31, 1958, there was.mo production -
from thscproperty énm.ng the pom.ad :covered by
this.review., ,

(v) mmm:m«wummtorm
, on-site royalty audit st this time would be ex~
" oessive in relation to the amount of poesible

royelty which might be disclosed.

Mey 18, 1959
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- UNITED STATES 7
DEPARTMENT OF THE INTERIOR
DEFENSE MINERALS EXPLORATION ADMINISTRATION .

| .WASHINGTON 25, D.C. 00

CERTIFICATION 5Y THE UNITED STATES OFF AMERICA
OF 4 DISCOVERY R DEVELCPMENT UNDER
AN KIPLOMTION PROJECT CONTRACT

Tos - Gorwnde Corpewstion | -
306 Rese Srest ‘ o }
Sen Joss, Oaliformis I |

’ Pursusat to the provisioms of Exploretion Prejest Comtyacs
Ho. JAn-EL5Y, dated Desember 5, 1952 (Becket No. DMEA-2512), heve-
imafter enlled the “emtrast” hetrosn you smd the Datted States of
Anerien, Maretnafter salled the "Goversmmi®; to establish and fix
e Govermmmt 's poveomtage royulty on preduetion and 4 liwm , :
mﬂmmmamm.um \
couniders thewrelore cortifies that diseovery o from
3 mmwummmuummwmm |

The miture of said diseovery or development is deseribed ‘
twoadly or indieated as followss o . \\

Surface dlamomd drilling hes imitiecsted arystalline
alwnizsm siliestes in trreguiar replsemmnt type depoatils
in mebe-volewmios of Rxnalsier formation of the Triassie
age. Suffisient date vere developed to infer reserwes of
erystalliss alomizm silieates. : -

THE UNITED STAm‘ OF AMERICA

Dated: APR 2 21954

LoBoukigad 4/21/54

Copy to: Mr. Irving Gumbel, EPS, GSA
M. Thayer, 5216 GSA Bldg.
M. w‘“, m
Admr, R, Pile
Field Team, Regiom III
Docket File
Operating Committee
Mr. Johnson
Mr. Chambers
. Bouk
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¥ + DEFENEE MINGRAL  -X LuKATION ATHMINISTHATi%X - I L
COHRAG! ALLINISTEATION AWE AI’DIT DivIsion Bﬂ -,3“ Zimwzle ‘m,ﬁmﬁm

RECEMD

REFORT OF R VIEW S
: .V 231953

Ihnrcvimd thoﬁoathlyn-pem of

Coranda cnrpnation, a corporatien
&Yy organised and existing under

nndhvmentmmatho ’
386 Rass Street

San Jose, Calilormia

pertaining to Expleration Project Comtraet No. Idm-ELS7, Docket Ho.

T} A=2512, inecluding Amendwents No, 1 end No. 2, for the perisd

January 7, 1953, to Octcber 31, 1953, covering a preject of exploration
for coruncum snd andalusite, located in Hineral Ceunty, Nevada, cdmmonly
knewn as mmrmmmutmam

Ny review inclm.bd an mnimtioa of the Monthly Reports
(Porm 1iF-10L) and supporting decuments attached thereto, comparison of
the costs claimed with the contrest and pertinent sehedules, consultation
with Executive Officer ixn charge of the project, and a determination of
thc reasanableness and propristy of the eoats.

This review was wade in lieu ef a ﬂ.nn sudit c: tho Opcrntor'a
sccounts and records for the follewiny reason:

The eontract provides fex paywent by the qu-nnnt
on the basis ofmcucomofulu of vorkactuuy
porfomd

The review disclosed the following facts in regm to tho ‘
muntpudortobopn:ldthoconmt

Total cost a2 billed by contreetor s;s.oao.oo

kxceptions - None
TMAcmtod nost ' | - $36,000.00

The contuct calls for a 90 per eent pu-uca.pation of
exploration expenses by the United States Goverament. Therefors,
payuent to the sentractor by the Goverment in the amount of Thirty-Two
Thousand Four Hundred and no/300 Tollars

- &-32 ,hO0.00 -

1is considered valid and proper.

—— .,

Noveaber 18, 1953






DOCKET H0. DHPA-2512
AUSNDCHT MO, 2

It 13 agreed this _ 2nd  day of 3&% nber , 1953,
between the United States of America, sctin: Throush the Denartment
of the Interior, Dafense Winerals {ixploration Administration, and
Coranda Corporation, each acting in consideration of the agresment
of the other to the terms hereinafter set forth, that ixploration .
Project Contract Idn-ELS7, Vocket lo. MiA-2512, dated iecembar 5, \
1952, and amended May 13, 1953, be further modified and amsnded am of
Septeamber 2, 1953, as follows: -

Date of completion of the contract is extended two monthe
to Novewber 5, 1953,

This Amendment shall not be construed to incresse the
estimated total cost of the project, the agrregate total smount which
te Goverment may be required to contribute, nor the amount of any
iten designated as "allowablo maximum.'

, Executed in saxtuplicate the day and year firet above
written. '

THE UNXIT) STATES OF AMCHICA

o Geo ML ‘ r, x@eﬂtim mﬁﬁr
DA Field Team, Region 11X

GOBANDA CORCORATION






Docket No. L5344 | Mineral (ppissielalsi

Exploration Project Contract i is:hi7
Date of Contractece iy &, 1002

o ber By 3500
Operator Copentn Capouration

Date of Amendment £4

JUSTIFICATION
fn opder 5 allty ELicion Sioe fup enetion of the
H Mifm warh ool 00 SrOouEien of o Cneealne¥o Cinnd ety
& fuow mﬁﬁ saToneion 40 $obteed contynet Can Desa ldowcdy
AeeorTl Uy Mom(nent (e % Chiel e
tae corpletion oty 48 of Love e

% &} 2}(,@ %ﬁt&&m@%tﬁ

Dy 303

He C. Miller, Executive Officer
DMEA Field Team, Region III

; }“i‘mr





Docket Copy

\,Jey EXPLORATION PROJECT CONTRACT
X , CORANDA CORPORATION ,
'DOCKET NO. DMEA-2512
| AMENDMENT NO. 2

It is agreed this 15th  day of June
1353, between the United States of America acting throngh
the Department of the Interior, Defense Minerals Exploration
Administration, and Coranda Corporation, that, effective
May 15, 1953, the Exploration Projeet Contract, Idm-E457,
Docket No. DMEA-2512, dated December 5, 1952, as amended, is
further modified and amended as follows:

1. In &xhibit "A -

- A. Under Deacription or the Work, the following
paragraph 1s deleted:

Approximately 250 samples are to be glven

a Class #3 Analysis, and approximately 50
samples are to receive Pyrometric Equivalent
Cone Tests. Analyses and cone tests are to
be made by the Pittsburgh Testing Laboratory,
or such other laboratory as may be approved

by the DMEA Pield Team, Executive Ofricer,
Region 1II. ,

and substituted for the deleted paragraph i& the following:

Approxinately 200 selected core samples
are to be given Class #3 Analysis, and approx-
imately 100 samples of laboratory sink-float
concentrate or fractions are to be prepared
and given Class #3 Analysis.

Approximately 50 samples of prepared con-
centrate product are t3 receive Pyrometric -
Equivalent Cone Tests. ;

ground puips shall be made of all samples
to be analyzed and representative portions
placed in duplicate pulp envelopes and made
identifiable by number and description. One
set of each pulp sample is to be retained by
the Operator and the other delivered to the
Defense Minerals Exploration Administration,
Bureau of Mines, Reno, Nevada..






y \"

LY
. [ .

‘The analyses and pyrometric cone equiv-
alent tests may be made in the Operator's
own laboratory, Hawthorne, Nevada, and the
laboratory procedure and all records of
resultes shall be made avallable to the Gov~-
ernment engineers., The analyses shall be
limited to 300 in number, the pyrometric
cone equivalent teats to 50 in number, and
the total cost of both shall not exceed
$7,250.00 (including cost of preparation
of samples and all materials used). ,

B. Under "Agreed Project Costs, ' the following is

 deleted:
250 - Class #3 Chemical Analysis |
€ $25.00 each . $6,250.00

50 - Pyrometric Cone Equivalent Tests }
¢ $20.00 each : 1,000.00

and subatitutéd therefor is the following:

200 ~ Class #3 Chemical Analysis |
& $20.00 each core sample $%,000.00

100 - Class #3 Chemical Analysis
~ concentrate fractions (includ- - |
‘ing preparation) € $22,50 eaeh £,250.00

50 - Pyrometric Cone Equivalent Tests
€ $20.00 each : i

2. This Amendment shall not be congtrued to increase
the estimated total cost of the project, the aggregate total
- amount which the Government may be required to contribute,

1,000.00

- nor the agreed unit cost of any item of work.

Executed in sextuplicate the &nyraﬁd year first
above written. ‘ T

CORANDA CORPORATION  THE UNITED STATES OF AMERICA

By

President

Administration
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A GUICOTARION DULY CROANIZED AWD EXISTING By
UiaR AP BY VIRIUS OF Ui LAk OF VD SRS OF SIVADA

Contract Idm-BAS? (Docket DMRA-2B12), dated December 5,
1962, betwesn the United States of Americe, acting through the
Lepertment of the Interior, Defense Ninerals ixploration Administyas
tiom, and Covands Corporation, is amsnded as followss

To the list of "D,D, Holes for South lLens of Green
{8lc Deposit," given on page 1, of Exhidit AR o
Controct Idm=2457, add the following:

D. D. Hole, Oreen Unle §7, Size Bx, Length 200 fest,

Iaclinntion = 30 deg., lLocation 116,5 feet ¥ 19 deg,

W from 1.0, Hole #86. g

Yotal allowabie footage (1600 feet) of holes on the

Green inls Deposit, including that of Hole #7 remains

unchanged.

This amendment shall not be construed to increass the
eatimnted totel cost of the projsct, the amount of the Goverament's

contridution, or any item of allowable cost which is especially
degignated “allowable maxiwm, ¥

Dated Hay 13, 1983,

UBRTED SGATES OF ANERICA

WMM/

H. C. Willer, ixecutive Officer
DMEA Fleld Tean, feglon I1I

o e e L8 et .
b ey ey vy (a'b!h’i@:.;»'”v

) Cumum CURPGIARION
- o LA (et
=

¢ B, Bodém, President -

-
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DEPARTMENT OF INTERIOR
BUREAU OF MINES
REGION W

RECEIVED

1S3 MAY 19 M g 02

SAN FRANCISGO, CAUFORRIA.





Docket No._gegin
Exploration Project Contracéf Fhuahatn

JUSTIFICATION

Ehaut hat&ﬂ#‘tmﬂ%ﬁ% o the eontr

m;mgg” mm a:&“;gg 1o :ﬁ e %% bes tﬁaa ariixdog
& X086 TOD TR 68N Ui

the ¢ix stiuniated holes. 5f dolue b sud ﬁ 1ed Deen drilled as @xmm,m
%o % depih of JE0 fest, the a&@@m&%& fnformetion obtaiued voudd have
busn of Iittie yulue 8 the minersifved whrusturs hod been peoeteated
enf 4% would uot be goof practics $0 condinne the Holes h Eough tarren
rock qolely % use un footage. afor khe 200 fest asvad vere uged in
hode O¥ vhich seemed to e Baseasry t0 give the nesfed tuformation i
the depusity This asendoent ds dravs 0 pemit the drilling of Hole @*7.

1iraehe oner f1eld
: Tl

H, C. Miller, Executive Officer
DMEA Field Team, Region IITI
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o BeedvlSse st T 'Docket Copy |
UNITED STATES OF AMERICA. - IDM-E 457

DEPARTMENT OF THE INTERIOR R

DTS iuieE2

DEFENSE . MINERALS EXPLORATION ADMINISTRATION

" EXPLORATION PROJECT CONTRACT*

(Short Form)

'_ITjS’KGREEb this .oth - day of s Decemb'er,a“’ 1,195 “between the United States of America, acting

through the Department of the Interior, Defense Minerals Exploration Administration, hereinafter called.the “Government,”

and® ... WOYANiA Corporation, a corporation: duly . organiced and existiag uander
and by virtue of the iawa of the state of Nevads SR

T3chiace teeet o 0T T -
e a0 JORG, Califorala U PH -
hereinafter called the “Operator,” a$ fqllow;s; . o S A/\il_:!" ol nk .

ARTICLE 1. Authority for contract.—This agreement is entered iﬁtéf‘uhdérft'}ié." authority of the Defense I’rbductioﬁ'Act_ of
1950, as amended, pursuant to- DMEA Order 1 entitled “Government ‘Aid, ;ix_,l'])ef_e'nyse;l:]xploratlop Projects.” =~ -

. ARTICLE 2. Operator’s property rights.—With respect to that certain land situated iri the State of ... NOVEI® . S

, , County. of - ' Mﬁﬁai -+ described HeREBIIK: Ao Annex. L.

. : @ em——— ol R

TR R M P P |

the Operator représénﬁé and uhdertakeéj:i ;', N

(a,) ‘ 1% 6t 9 BexS oL X [ X PER c'v'w;-J 2X] .',"". 1 b a‘,sfé.:
.‘1_,-0' :

SRR 200 R ERIOR AR R R IR KR K> XX ROATRRXEIE

(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. B

"ARTICLE 8. Exzploration project.—The Operator, within ___.Qﬁ ............... days from the date of this contract shall commence

work on a project of exploration for® ._coTunium and andaiusite - S

in or upon the described land; and shall‘bring the project to completion within a period of ._ 2 mongha 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. The work shall be performed by the Operator or by independent contractor or contractors efficiently, expertly,
in a workmanlike manner, in accordance with good mining standards and State regulations for health and safety and for work-
men’s compensation and employers’ liability insurance, with suitable and adequate equipment, materials, and labor, to bring the
project to completion within the time fixed.- 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 4. Costs of the project.—The agreed, estimated costs of performing the work, expressed in terms of units of work
to be performed (per foot of _drifting, per foot of drilling, per cubic yard of material to be moved, ete.) aré set forth in' Exhibit

“A,” attached herets. The Government will pay _____GQ@ percent of these agreed, estimated costs, as they
accrue, for units of work actually performed that conform with the description or specifications for the work set forth in this

contract, in an aggregate total amount not in excess of %\2’5{@0,9@, which is ______. {ed--amumis--. percent of $3§,§g@ Po ¥
e Go perafor’s

the agreed, estimated total cost of the project in which vernment will participaté: Provided, That until *the

final report and final accounting have been rendered to the Government and any final check or auditing required by the Govern-
ment 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. The Government may, as it sees fit, make payments direct to the Opera-
tor’s independent contractors, if any, for the account of the Operator, rather than to the Operator. - IR

ArTICLE 5. Reports, accounts, audits.—(a)Progress reports. The Operator shall provide the Government with monthly
reports of units of work performed 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 units of work per-
formed-on the project 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. . _ ' . ) ) o

11f sufficient space is not provided in any blank, use an extra sheet of paper and refer to it in the blank. .

2 State 1iame, address, and nature of organization if any. o ) N :

3 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 production from which is not to be subject to the Government’s nercentage.ravalts. e o Ll e s T

1-62899—01. 221440 ONILNINAG INIWNHIAOD ‘8 °N . ) \
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(b) Final report.—Upon complétion 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 o1€
reserves resulting from the exploration work. .

. ¢
(¢) Compliance with reqrirements.—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 the units of work performed, which the
Government may inspect and audit at any time. The Government may at any time require a check of the work performed and
an audit of the Operator’s records and accounts, by a certified public accountant or otherwise, 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 completion of the project or termination of the contract the Opera-
tor shall render a final account and statement of work performed to accompany his final report.

ARTICLE 6. 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 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 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
amguﬁ)t contributed by the Government, without interest, is fully repaid, or said 10 years have elapsed, whichever occurs first,

. as follows:

(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%)
percent; on a net amount of ten dollars ($10.00) per ton, three and one-half (3%) 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 the gross income from mining operations for percentage -depletion purposes in income-tax
determination. . . .

(¢) To secure the payment of its percentage royalty, the Government shall have and is hereby granted a lien upon the land
gesfcrlilbed ig:i Article 2 and upon any production of minerals therefrom, until the royalty claim'is extingnished 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 7. 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 8. Termination and completion.—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 (¢) if, in the opinion of the Government, operations up to the time of the notice have not indicated the prob-
ability of making any worth while discovery and in the opinion of the Government further operations are not justified.

ARTICLE 9. Changes and added provisions : .-

Executed in sextuplicate the day and year first above written.

' T = P YR ' THE UNITED STATES OF AMERICA
GORNID CCHPORATITN 5

A (K oploha.  Aivesident) '

Py A
______________________ pioration
1 A - Qn
I, , W W , certify that I aM the secretary
of the corporation named as Operator herein; that '\.;64 M , who signed
this contract on behalf of the Operator, was then 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,
R Ju p) M e L] CORORATE ]
Y ¥ (7 - SEAL
Y ,‘ . .

’






EXPLORATION PROJEOT CONTHACT
CORANDA CORPORATION

_AHNEX i

rho proptrty referrad to in Article < cOnsiaeu
of two groups of unpatentsd lode mining cleims kriown as the
Bismark MNine Group and the Green Talec Mine Group, both
oups logated in the Gillis Range Mining Distrlet, Minsral
sunty, Nevada. The notices of location hereinbelow noted
are recorded in the Book of Mining Logationa in the Office
qt tho coanty Rocordcr of uinornl count). Mawthorne, Nevada.

' PILI BOCK ‘PATRE  DATE
m -.WQL_..Q»MWM
Green Talc 20,710 8 ,535 10-5-29 1330
@reen Tale lo.~1v “0,T71 8 535  10+5-29 1-3-30
Green Talec No, 2~ 20,772 8 gggg 10-5-29  1-3-30

Green Tale No. g' 2l.342 - 9 7 6=T=30  Bacui=30
(reen Talo No, - 2l,33 5 17 6-7-30  8-::-30
Alto Mining Claim 32,490 11 578) S

N D 579} 6-8~41 56-8-4)
Green Talo EBxtension 32,498 11 - 587 6-8-41  6-8-41

Maps on above R T 583 ,
Bismaric No, 1 25,32 1010 7-11-35 9-14-35
Bismark Mine 25,32 10 110 7-11-3%5 3$-14-35

Esther Rea lnd Jahn Vnich, as annra of the Green
Talc Group of mining claims entered latoc an option and pur-
chase agresment dated January 1, 1352, with Pred Fiulkerson,
Robert B, Holt, and J, H., Rodda, whish suthorized these in-
dividuals to go late possession of the Green Tale dUroup of
claims for the purpose of prelimingry developmant work, and
Rsther Rea, Joe Malatesta, Rugene Ferretti and Jobn Wulch
as Ownars of the Blsmark Group of mining claims entersd inte
‘an option and purchase agreement dated January 1, 195, with
Fred Pulkeraon, Rebert B, Holt, and J, H., Rodda, which :ziallarly
authorized these individuals to go lnto posseussion of tha Bis-
mark Group of claims for the purpose of preliminary dcvelopment
work, and these individuals by an iastrument dated ipril 3,
1952, duly assigned all their right,title and interest in and to
the two aforesald option and purchase agreements to Fred Pul-~
kerson, Robert B, Holt, and J. H. Rodda, F, L, DiNapoli, Jos.
P, Perrucel, and James F. Boccardo, and these six individuals
on April <8, 1952, entered into an operating sgreement with the
" Operator granting the Cperator for a term of <5 years the ex-
clusive right to explors, develop, oparate, mine and remove
oencentrates and nin.rﬂla from. thc ﬁrncn Tulc and Biamarz Groups

. of claims,
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ANNEX I
| (cont'd) | _
The Green Talc and the Bismark ¢laims before
mentioned are indicated on the maps sttached hereto and

made a part hereof and entitled: "Green Talc Nine Uroups

ef Claims, DNEA-2512;" "Bismark Group, DMEA 2512;"

"South Lens of the Green Talc Deposit, DMEA-2512;° and -

Bismark Analusite Dopouib,_nﬂx&~asxa“ respectively.






E&PWRATIGN PROJECT CONTRACD .
U UORANDA CORFORATLON .
w&“& ﬂua mﬂ-:-.%Bln
| E&ﬁ4ﬁ1T N

g!aur*gtacn of the dora

‘ sJhe yru&a*n work will uonaiet ol exploxﬁng aud
testing to greater depth with diemond drill noles two oul-
crops of an alumiaus axl¢cate rock gontaining substantiinl
amounts of ihe minersis, corundum and andalu»ite, in tne

Green Talc and Bismark Mines,

Ihe Green Iaslc Mine Depoyit: the iarger o1 the
CWO outaorops, Known &3 the .outn .ene of the Green {alc
Lepesit, 1. 4paroximatt1y <00 feet wide by 400 teet Looug,
and will be tested Uy 3. incl*nqd diamond 4xﬁ11 noles
totallns 1600 feet, . ,

rne-pabtern oV apaciog of vhe ladividwal noles ia
judlcated on the map, Flgure 3, sttacued nerevo and :ade a
part herecf 2nd ent.tled "Jouih ens of tne Green Tels Je-
posliv, Hawthorne, Minerai County, devada, widd.~c%ic, The
holes are 113@0& as folloua. _

LIST OF D.ﬂ, HOL#3 FOR _SOUTH LENQ OF GREEH Tnil DE;OMAI

O, D, Hole sze . wengtn lwuklnatxow Losation
Ureen lalc i1 B LTV S - 15O see Fig, 3
. :f“- Bx . «320 B ’Jo ’ ' *4&.1 =
B3 Bx - U00 - s.)o R Flg,. 3
N Wb Bx L - ° fiye 3

) o EDL Bx 3‘3 D Field Team

A ‘ - To ce del ermingd o

The dicmar< Miue uegoa;t: fh&‘dmai&?r uf the twe out~
Crops is «nown as the Sismark Mine. fhe'weat one-naif of the
Biamark Mlne ocutcerop, an area avout 50 feet v de oy 150 Feet
long, is Lo be aa“iozea by 5 dxamonﬁ dr*ll naie toizaling 300
iget, . v .

: Tn& up&cinz of tne © holew iy wg¢ .idlvaled ou toe
map, Figure ., attached aeretdo and made ¥ At nerect and en-
titled Bliemurk .ualusite Depusit, hawihorue, tineral anuL;,
Nevada. ihe hoies are lisred as follOus.~






LIST OF D. D. HOLES FOR_BISNARK AKD ALUSITE DEPOSIT

D, D. uolo Size Length Inclination ~ Location
Bismerk #1 Bx 150 6. - 30°  See Pig. 2
" 5 Bx 180 " ~ 300 ' - Mg. &
. 3 Bx 200 " - 300 - Pig. 2
" Bx 200 " Tb be deterninad hy Ficld Tbln
4 . Bx 200 n‘. . i N :

Devigtion from the above pattern opr spaeins of holes
for both the UGreen Talc and Bismark Mine Deposits may be made
provided that the maximum sllowable footage 13 not exceeded,
and provided that deviations are first approved by the Execu-
tive Ottxcer, DMEA Pield Team, Region 111. -

Preparations of Cores and Samples for Tests: COres '
are to be carefully tagged and boxed at the drill sites and
holes mepped and logged. The boxed cores sre to be shipped
to the Bureau of Mines, Reno, Nevada, or sush other convenient
place for sample preparation as may be decided upon by the
DMEA Pield Team in zonsultation with the Operatsor's project
suparvisor. The cores are then to be carsfully tabulated,
sorted, and prepered into the required number of samples for
' chemioal dtterninntiona and for conc test samples,

Approximately 250 aanplea are to be given 2 Class
#3 Analysis, and spproximately 50 samples are to receive Py-
rometric Equivalent Cone Tests. Analyses and cone tests are
to be made by the Pittsburgh Testing Laboratory, or such
other laboratory as may be approved by the DMEA Pleld Toam
Exaeutive Officer, Reglon III. ,

Careful snporviaion shall be m&intaincd at the
drill sites over the drill operations, and over the prepara-
tion of samples for distribution and testing. The Operator's
supervisors must be approved by the aforenamed Executive 0Of-
ficer., It 4s estimated that after actual drilling commences,
about 6 -ontha will be required to do the uork.

égggea Projegt Costs

<500 feet diamond drill hole (Bx) B ‘
¢ $11. 50 per foot 1/ . - $28,750.00

i/ This excludes thn costs of Class #3 Chemical Analyses and
Pyrometric Cone Equivalent Tests whioh are aeparatoly listed,
but it includes every other cost.

-2






25C - “1:33 #3 Phomical Analvsen

@ $25.00 esch 2/ | $ 6,550.00

50 - Pyrometric Cone Equivalent

Tests & $20.00 each 3/ 1,000,00

Total cstimated Cost of Project

Qovernment Participation & S0%

36 &06.00_

,'ggaguoo.oo |

2/ The unit here 1s each analysis
3/ The unit here 1is each test.






OWNER''S CONSENT 10 LIEN

VHEREAS, the undersigned, as ovmer, co—owner, lessor, or seller

has an interest in certain property in the State of Navada s
County of NMineral 5 which ies the subject of a proposcd i.xplora=
tion Project Contract, hercinafter called the "Gontract", bLatween the

‘United States of America, hereinafter called the "Govcrnment" and

1/ CORANDA CORPORATION, 3 oozpovneionl_

hercinarter called the "Operatort; and

WH”RE‘S under certein provismns of said Contract which are
set forth on the n.vc rsc cide hereof, the Government will ~cquire certain
rights and equitics which do or may conflict with ar be adverse to the
intercst of the undersigned in said proporty;

NOW THMERVICRE, the undersisned, in consideration of said Contract
3 ) L4 .
and a2s an inducinent to the Governuent and Operator to enter into same,
undertckes and agrees as follovss °

le The Government!s equity in and rlhht to remove freilities,
bulldings, fixturcs, and equipnent, as provided in the Coutruct, shall,
prevail over and be prior and superior to any conflicting or acdverse
r:.ght.; of thc undersigneds

2e The Government!s percentage royalty on nct cmelter
returns or other net procccds realized from ore, concentrates, cr mctal
produced within ten (10) years from the detc of the Contract, and tic
Government!s lien for the payment of .said pereentage royeliy shall attoch
to the mineral deposit and the prodvetion therefror, in the amount cf
the Govermment's contribution, not in excess of 2/ ¢ 200,000,00

J
‘all upon the terms and conditions set iortn in said Conorac’c.

3¢ The undersigned sholl commit no act nor assert zny claim
that may contravene or conflict with the lien, clrim, or rights of the
Government under the provisions of the said Contr:cte This agreement
shall be binding wpon the heirs, cxecutors, administrators, successors,
and assicng of the undersicgncde .

Dated this A ‘//%( dey of April s 9B,
) S :/r;.z»h‘i (T,

ey

v

;L_/ Inscrt the name of the Operctor as it will appeer in the mmlor tz_on
Projcet Contracte

_?._/ Insert the meximum amount of the Government's contribution,

10919 . f .






OWNER'S CONSENT TO LIEN

VHEREAS, the undersigned, as owmer, co-owner, lessor, or scller
has an interest in certain property in the State of

County of .‘%”¥ s Which is the subject of a proposcd ..xplocie
tion Project Contrac ercinafter called the "Contrzct", bLitwecn the
United States of America, hereinafter called the "unvcnnnent" end

V__mw ‘

hercinafter called the "Operator; and

WHEREAS, under certeain provisions of said Contract which arc
set forth on the rcversc side hercof, the Government will acquire ccrtoin
rights end equities which do or mar conflict with a be advcrse to the
interest of the uwndersigned in said property;

- NOW THEREFORE, the undersimed, in consideration of ceid Contract
and as an inducement to the Govermaent Lmd Operstor to enter into samc,
undertckes and agrces as follows:

le The Government!'s equity in and right to remove facilitic 3
buildings, fixtures, and equipment, as providec in the Contract, sh:ll
prevail over and be prior and supcripor to any conflicting or adverse
rights of the undersigneds

2e The Government!s percentage royalty on net smelter |
‘ returns or other net procceds realized from or:, concentrates, or motcl
] produced within ten (10) years from the datc ol the Contract, and tlc
Governmentts lien for the payment of said pcreuntage royelty shell tt.;ch
) to the mineral deposit and the produvetion thercefroiy in the amcunt of
" the Government's contribution, not in cxeess of 2/ % ;
all upon thc terms and conditions sct forth in sail Contréc't.

3¢ The undersigned shall commit no act nor assert sny cloim
that may contravene or conflict with the licny cloim, or rights of the
Government under the provisions of the said Contrscte This agrecrent
shall be binding upon the hcirs, exucutors, administrators, svccccsors
and assigns of the underolomd.

- —

on

: } Dated this :ﬂ / 084 oy of _Appad -~ 5 19%.

; o '/’?:i%Q;zfigziig_jzsaggz-ﬁzg;

o ey

S % Jicich

‘ 2._/ Inscrt the name of the Opcr tor as 1t will -appcar in the Zxplor: ‘tﬂ on
! . Project Conbract. ,

_?;/ Insert the maximum amount of the Government's contritution,

| 10919
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SUPPLTMFNT TO CORANDA CORPORATION
EXPLORATION APPLICATION

INTRODU CTION

The folloving informstion and data are offered in suoplement

to the Corands Egxolorstion Apvlication (DMEA No. 2512) for ourvoses

of further reference and evaluation of the Andalusite Coruncdum

desosits, controlled by Coranda Corporastion, which ere locéted in

the vicinity of Hawthorne, Nevada.. The general discussion, high

alumnine uses, markets, and economic evaluation (inoluding orocessing

technicue and miscellaneous data) Whioh follows are based on infor-

netion and data now evailable. The economic evaluetion is in 211

probability sufficiently sccurate for the purvoses at hand; however,

one snould bear in mind that certein phases will be subject to revision
’ uoon completion of exploration work.

GENTRAL DISIUSSION

The refractories industry is not one of the largest industries

but is congidered one of the most important, as all high tenoverature
orocessing 1g dependent on refractories in one fy»m or snother. In
" fect, mony industries are abgsolutely dependent on refractoriass for

thelr existence, such as tne ferrous and non-ferrous industiyics.
Thic steel industry, (l)as well as meny others, are currently cerrying
on large research programs in conjunotion with refrsctory nenufesoturers
in the search for guperior refractories for several reasons, namely,
(1) increased use of oxygen enriched ore,’(2) greetly increased oro-

| duction rates, (&) incressed heating and cooling rates, etc. The afore-
mentioned reasons that are currently being orecticed in therm=l »ro-

cessing have greatly decreased the life of varlous types of refrasctories

~nd have greatly increesed thelr wear and svalling conditions.

(l)Norton, F. H., Refractories, Third Ed. //






&

The modern steel furpace operating at 1000 to 200° m, higher then

previously ﬁsed'is subject to more rapid shut-downe es the silica
brick employed in roofs are severely attacked. Alkali snd reducing
conditions in other parts of the furnaces have long caused concern,

as the refractories oommonly'employed are subject Tto revid wear and
deterioration. To fulfill the demends of vpregent day apovlicationg,
refractories must possess high mechanical strength at high and low

overating temperatures, low porosity and shrinkage, high fusion voints,

low melts up to fusion temoerature, etc. These conditions are often
times best fulfilled by high alumina refractories conteining the
artificial mullites (3 AlgOz 2 8102)2. All a2lumina brick excepting
relatively oure alumine oontain verying percentages of Wyllite which
has been found to be the most desirable constituent in slumina re-
fraotories.(3) 0f prime imoortence concerning the thermal orooertiec
ig the alkali and s2lkeline earth content of refractories as small

and increasing percentages ceuse fluxing.and severe lowering of Pyro-
metric cone equivelent velues. Hence, the problem for producers of
alumine refrectories is one of manufacturing a product conteining the
maxinum smount of mullite and & minimum of oxides other then sluminum.
There are several souroeé of raw materisls sultable for the manu-
facture of high alumina refractories and/or mullites. The raw ma-
teriels commonly used are sillimanite minerals (andelusite, kyznite,
topaz, dunorterite), bauxite, dilaspore and vérious clays of the

kaolin tyoe.
-0

(3) Industrisl liinerals & Rocks, AIMME, 1949, Sillimenite Group,
Thermal Properties.

(2) . w. u. R. 388, Preliminary Pilot Plant Concentratior -f Anda-
lusite Corundum Ore from vicinity of Hawthorne, Nevade.

N
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The consumption of bauxite and diaspore for mullite type re-
fractories igs indeed very large, veing in excess of 6,000,000 tons
per year as listed for 19é5(4), which is expected to be tyoicsl of
oregsent production. The availability of bauxite and diasvore for
refractory purposes is becoming less and legs,(4) subsequently a
search has been oonduotéd for some time for furthef devosits snd
allied minersls. Although the production of kaolin is very extensive
for refractories, 1t is not perticularly suited for mullite refractory
manufacture due to alkall content which lowers P. C. E. values and
1ts fine sizing demands pre-calcination to senter and agglomerate the
material prior to brick menufecture.  Sillimenite minerals are quite
suited to mullite manufacture; however, the supply has been fer out-
stripped by the demand and in fact, the gvailability of such minerals
have been very limited due to the very small numbef of Workabié de-
posits, both domestic and foreign. A large portion of our domestic
consumption has been imported from India, Australia and Africe.
Actual oproduction Pigures for sillimanite nminerals ars not available,
es this information has been classified since 1945(5); however, 1t is

knovn that several kyanite deposits are being worked in the southesgstern

stendooint of refractory manufacturers, fine grained sillimanite

|
|
\
\
gtates, the production of which is largely held oaptive.(5) From the
minerals of disseminated tyoe are preferred as coarse bladed and massive
crystalg foliate and oroduce & porous brick which is difficult to use

in brick manufecture. Of the sillimanite minerals, andalusite ig the ‘
best suited for mullite manufacture, as the vhysical orooerties very

clogely approach that of mullite.(5) This allows andsalusite to be used

directly in manufacture of mullite refractorlies, whereas kyanite,topaz(s)
- 5=

(4) PF. H. Norton, Refractories, Third EJ.

(5) AIMUE Industriel Minerels & Rocks, Sillimsnite Group, 1949

-
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and dumorterite have to be pre-caloined.(5) Other advantages are
gradusl mullitization over definite ranges and 1little or no volume
change upon firing to mullite.

MARKETS & USES
In the general discussion it was pointed out that several minersls

are used for the manufacture of mullite or what is more commonly knovm
2s high alumina refractories. In thet the consumotion of sillimenite
minerals 1s limited due tTo unavellability and not indicative of high
alumina refractory production, a more true picture of potentiel markets
and use for sillimenite minerals may be geined from alumina refractory
production gtatisties. A |
Reognt gtatistics of yearly production of alumine refractories are

not available; however, the Bureau of Census (1947) revorts F. 0. B.
olant values of cley type, high aluming refreactories in excess of
- $50,000,000 (excluding fire brick). The high alumnins non-clay refrac-
tories(8) production in 1946 was revorted in excess of $30,000,000 and
in excess of $20,000,000 for spnecial high alumine refractories (morters,
glass house blocks, etc.). The above figures may be considered conser-
vative for present production statistics, and it ig interesting to note
thet non-clay high sluming refractories oproduction has increased over
700% since 1926, whereas clay types have decreased in peroentage‘sinoe
1026.

 Since tne advent of the Koresn war, several large refractory com-
panies have established olants on the west coast; namely, Harbison Welker
Co.. E. J. Lavino & Sons and General Refractories, which indicates the
general trend of increased production. Other compenies on the Pacific
Coast have shown considerable production increases. Several of these
companies have been reported shipping high alumina raw materigls from the
east to supoly theilr Weétern olants, as relatively few deposits of high

-4

(6) Nortan, F. H., Refractories, 3rd Ed.






alumine minerals are found in the western Unlted States.

Tne useG(V) of high alumins or mullite type refractories are many
ahd varied. Principally, they sre used in the metallurgicsl industries
(electric arc furneces, etc.), enanelinc, glass tenk houses, ceramic
insulators, chemical processing, cement kilns, kilin furniture, boiler
settings, blast furnace regeherators, etc. Characteristicslly, tre
‘mullite refractories ere excellent for use at high temperatures under
reducing or oxidizing conditions, have very high load bearing strength,
have high acid and basic slag resistance and the resistence to slag
penetration and abrasion is very high.

ECONOi{IZ EVALUATION

For purposes of evalueting the Andalusite-Corundum ore devosits,

located near Hawthorne, Nevada, several agnalyses have been considered.
(See attacned data). lipst of the sampling and anelyses have been ver- ‘
formed on the Green Talc claims and, therefore, sre being used =g 2 bogis
for evaluation. It is noted from the various analyses that typlcel ore
conteins 40 -~ 45% Alp0z but the peréentages of Andalusite snd Corundum
very somewhat. The veristion is no doulbt explained by the oresence of
pyrophyilite in differing amounts. The 59 ton semple taken by the

// Bareau of Mines for beneficlation tests in 1945 is much the lergest
sample teaken and is considered the most reoresentative. For purvoses

of calculation, Tthe lower andalusite-corundum values (20% andalugite,

20% corundum) as reported in W. M. R. 388 will be used.

Assuming that the Alumine values present in the andslusite and
corundum are eonVertéd into mullite, then each ton of ore will
theoreticelly yileld C.5% ton‘of mﬁi}ite. If, however, the total

-5-

(7) AINME, Industrial Minerals & Rocks, Sillimeanite Group, 194¢.






elunina values in the‘ore were to be obnsidered, such a8 contained
in the andslusite, corundum and phyrophyllite, then one ton of ore
containing 40% AloCz could theoretically be converted into 0.63 tone
of mullite. The lower figure sho@ing 0.52 ton of mullite theoretically
possible will be used for further caloculstions.

Using the present price for mullite of $180/%ton the raw ore hag
a theoretical gross valie of $78/ton. |

To arrive a t a reasoneble production cost analysis and profit
margin, the percentage recovery of alumina values will have to be con-
considered and arrived at in some manner. In discussing possible re-
covery effioieneies, attention is called to W. M. R. 388, R. I. 38995,
Exploration of the Blue Met22. Corundum Property, Douglas County, Nev.)
and correspondence between Mr. H, G. Poole and Mr. Glenn L. Allen, dated
liarch 14, 1945. concerning impro%ed beneficiation of Andelugite-Corundum
ore from Green Telc property, Hawthorne, Neveda, covies of which esre ot-
tached. The following table illustrates the recovery efficiencies re-

sulting from the aforementioned reports.

Corun- ANDALUS- CORUN- ANDAL- RECOVERY ALUMNINA
DU CON- ITE CON- DUM USITE OF ORIGINAL  RECOVERY
TENT IN TENT IN RE- RECOVERY _ORE % - %
TEST ORE % ORE % COVERY % %

WiR 20. 20. BO. % 59.0% 23.8 35.3

588 ‘

R-I. )

3895 7-9 11-14 171 75 - -—

Letter ? 1

of corres-

Jondence

Green Talo

Pit Sample o 18 100#* 100%* 28.1 42.2

Green Talc ' ‘

Dump Semole 11 2L 7 100#% 100% 55,8  80.2

*Percentages baged on assumed equal recoveries of andslusite and corundum.






From the ebove teble it 19 noted that the recovery efficiencies
regorted in V.il.R. 388 are the lowest in velue. It is readily aoparent
upon studying W.li.R. 388 that one-half of the andalusite corundum values
were lost due to crushing and grinding losses as extreme flnes. RI 3895
and latter tests conducted on Green Talc samples show that with cerefully
gtaged gr*ading, jigging and tabling, little or no fines are produced end
subseauently, good recoveries of values can be effected. The fact thet
recovery efficiencies performed on samples from the Green Talc Pit and
Dump are obviously over 100% is readily explained by the oresence of other
high alumina meterial, nemely, pyrophillite which 1s 1% considered ob-
jectionable. From the above it is consldered reasoneble to assume re-
covery efficiencies of 20% in cslculating a oroduction-orofit and cost

enalysis as illustrated below.

OPERATING COSTS 100 tons movedt 500 tons movedl
per day per day
v Costs/Ton Costs/ton
Exploration & : '
development $1.00 $1.00
Mining 3.00 2.00
Hauling 0.30 0.20
1illing 1.50 1.50
Concentrating - 1.00 0.75
Calcining 3.5N » 3.50
Maintenance 0.40 C.3D
Sales 0.15 - 1.15
Overhead 2.00 1.50
Amortization® 1.86 . 1.66
$14.51 $12.56

1. Plant cost based on $1500.00/annual ton and caleining eouioment
costs of 100,000 and $500,00C respectively.

#Amortization besed on five years.
" As 1llustrated previously, the theoreticsl value of the ore is
§78/ton. TP 90% of this value cen be expected, then the gross profits

before other costs, deoletion, etc., are deducted, are as follows:






| | | .
. .

100 ton plant B 500 ton plant
Recovered _ ‘ : Recovered -
value 90% x $78.. $70.20 o value = . $70.20
Operating eost . 14.50 . .~ Overating SR
‘ _ : cost =~ 12.60

Gross orofit/ton §55.70 . Gross orofit/ $57.60 .

~ The above ealculations show that on'thé basis uséd, which is
conQ1dered Ppir anﬂ reasonqble, thnt 2 wlde mprgin of orofit cﬂn be
_ obtﬂined and. that oroduetion costs or theoretiawl ore valleq can varv
eonsiderablv befo"e qdversely effecting the economics of the sbove
’oatlined DYrOgIreN. . A '
| . Before d*scussing the orooosed flow saeet some méntion §h§uli
be nmade concernjng tho merket q0801ficstions of plumindm sillicatee, in
the form of sillimnnite minerqlw and mdllites._ In the owrtiﬂulqr crae
in qaestion, andqlqsite requirements are 59% minimam Alvoz and frpauentlv
on the basis of epecific grnvity, ranging between 3.08 #nd 2,1 5(7) (s)
F.C.E. Valugs'Pre minimum of 37 aé’bér A}S.T;M.C; 24-46. luyllige speeci-
fications ere listed‘fhé szme as for sillimanite minerﬂlﬂ, evcébtlng
aullites mede yntdeuiwalhy (from dexite, dlaSpore,'ptc ) ~ The ~§ne
alues reuorted 10 %.id.R. 388 are sll well above mar&et qoecificptionq,
and show suserior valaes, which ic vms¢11y exolalnea by the low iﬂUJP?tV
content.
The followingvflow she 2t ;s bésed on previoﬁs wonk,:incluainq that
of Corenda Coro. This scieme of drocessino 1is gehefél} mheressa further

refinement will te.maﬂe uoon comoletion of exoloration 7nﬂ'mil]ing

exoeriments.

(7)) V.M.R., 338
(8) DNational Stockoile soezifications P.27
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The dre ie crushed to minus'l-inch, screenéd on a'IO—meéh
5creén, olus 10i treéteﬂ by eink float using heaﬁy'susoensoiﬂ heving
. 2eific gravity of £.90. Sink product erushed to minue I /¢ inch,
screened on l0-mesh screen and plus 10—mesh retre~ted by sin flozt at

gravities uf 5.2 end 2.9 resoective‘y.‘ The sink froa first stage

(&.¢ vravity) woes to cosrse oroduct streem.v The minus 10~mesh from

|
. |
surecnin5 owrations is Jipged and tab‘ed mith heevies golng to oro-
duet strepm anﬂ miﬂolings oomoined with qink fvom seconﬁ stnoo (2.9 drpvlty)
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and reground to mlnusvﬁb—ﬁeéh and. screened on 35-mesh soresn. The
‘plus»36;mesh is tébléi} héa&ies going’tb oroduct‘stfeaz and the
middling ground to minus 35 mesh ~nd bombiﬁed with minus 35 mesh fron
| | screen. vThe coablined strerm 1s screéned on 2 65 megh sereen =nd olus
65 mesh tebled. The middlings from secondary tables (+65M) sre re-

grouni; gomoined with —GSM from screen, deslimed énd’tabled;'





March 14, 1945 HGP/ec
Mr. Glenn L. Allen, -
224-8 West lst Street, Re: Green Talc Corundum-Andalusite,
Hughes-Porter Building Hoawthorne, Nevada

Reno, Nevada

Dear Hir. Allen:

The sccompanying data sheets summarized results of test work
conducted on two one-ton samples of corundum-andalusite ore submitted by
G. L. Thompson from the Green Talc group, Hewthorne, Nevada. Ssnmple
Ne-30.1, identified as No. 504, consisted of ore as mined from a pit on
Green Talc claim; Ne-30.2, identified as No. 505, contained coarse
material only from dump of Green Talc claim. The szmples were submitted
for beneficiation studies by sink-and-float or heavy medis methods.

Since the samoles are similar, the chief pert of the test work was con-
ducted on Ne-30.1, the pit sample, as being more representastive of aver-
age ore.

Mineraloglically, they consist of intimate mixtures of impure cor-
undumn, altered gndelusite, and g variety of alteration oroducts which aos
g group conform closely to the chemicsl analysis for common mices. Micm-
scoolc grain counts to determine andslusite and corundum content gives re-
sults that are too high owing to the imoure charecter of the individueal
grains. In general, the samples treated have assayed 41-45 vercent AlgOgz
52-56 vpercent $5i0g, with minor smounts of iron oxide, titanis, and the
alkall metals. In terms of corundum and 2ndalusite, this would mean soD-
roximately 10-15 percent corundum and 15 to 20 percent andelusite.

As the samples were similar in charscter to those submitted to
Boulder City statlion for fine grinding and table concentration tests, in
the following summary the results obtained from Boulder mill test are in-
cluded.

Boulder i1l Test

The concentrate obtained from Boulder mill test was predominetely

minus 65-mesh in size and assaged 61.8 percent Alzoé,t35.2 percent Si0o,
n

0.43 percent FeoOz, -86 oercent Tifg, and 0.29 perc (Na,K)20., Acorox-
imately 35 percent of the alumina in feed was recovered in ebove concen-
trate which represented 23.8 percent of original weilght. Hence, 1 ton
of concentrate would requlre 4.2 tons of original ore.

cc/ VR Files
SL Files
Day Files - Ne-so-l, 8002.





Coarse Gravity Beneficietlon

Pit Semple, Ne-30.1

Sink-esnd-float tests were tried on minus 2-inches, minus l-inch,
and minus 1/2-inch ore. The latter size gave the best over-all resultg
from stendpoint of waste rejection and permitted the recovery of a vor-
tion of the concentrate as o product assaylng 59 percent Al50z 2na 36

percent Si0p in the ninus 1/2-inch plus 10-mesh size renge. Over 47
percent of ore wes rejected as low-grade "float" and minus 10-mesh
gravity tailing. The remaining ore was crushed to minus 20-mesh and
re-treated by tabling concentration to oroduce a finished product.

The combined coarse and fine gravity concentrate assayed 82.4 per-
cent Alo0g 3.9 percent Si0g, 0.5 percent Feg03, 0.7 percent TiOo, 2nd
0.5 perdent (Na,K)o0. Approximately 43 oercent of the alumina in feed
was recovered 1ln above concentrate which represented 28.1 percent of
original weight. Hence, 1 ton of concentrate would require 3.6 tons of
original ore. A gizing anelysis of cencentrate showed 20.8 percent of
minus 1/2-inch plus 10-mesh materizl, 16.8 percent of minus 20-plus
35-mesh, 21.0 percent minus 35-plus 65-mesh, and 4l1l.4 percent in the

minus 65-mesh sizes.

A similar test in which all the coarse concentrate wes re-treated
gave a minus £0-mesh product assaying 64.0 percent AloOz end 31.9 ver-
cent SiOo. , :

Dump Semple, Ne-30.2

Since Ne-30.1 2nd Ne-30.2 samples were similar, only one test wag
run on Ne-30.2. Sink-aond-float treatment of ore crushed to 2-inches gave
results similar to those obtained on semple Ne-30.1l. Over 44 percent of
the ore vas rejected as low-grade float and minus 10-mesh table teiling.
The combined sink product and table concentrate assayed 47.9 percent
Al203, 46.6 percent 38105, and 0.91 percent Feg0z; this combined oroduct
1slargely plus 10-mesh™in size and requires crushing to minus 20-mesh =nd
re-treatment by table concentration to produce a finished product.

Summay

Improved recoveries were obtained in combined coarse and fine con-
centrate by emoloying sink-and-float or heavy media methods to Green Talc
andelusite ore, after crushing to minus-1/2-inch, followed by re-treatment
of less then 1/2 of the ore by fine grinding end table concentration.

A comparison of recovery and grade of concentrate for Boulder City mill
fine grinding test and present coarse gravity test are given in following
table: :






Boulder 1fill % Assay Percent Recovery %
Wt. - A1203 5102 Feo03 A1903 Si0o

Combined Conct. 23.8 61.8 35.2 0.43 35.3 15.1
Teiling 76.2 35.2 61.8 0.55 84.7 84.0
Feed 100.00 41.6 55.5 0.52 100.0 100.0
Coerse Gravity % i hysey Percent Recovery %
Wt Alo0x 5i0o FeoOx AloOz Si02

Combined Conck. 28.1 - 62.4 33.9 0.5 43.2  17.4
Tailing 71.9 32.2 63,1 0.35 56.8 82.68
Feed 100.0 40.7 54.9 0.4 100.0 100.0

The Boulder test concentrate wass predominstely minus 65-mesh and
the pregsent coerse gravity oroduct conteins onli 41 vercent in minug
65-mesh size with over 20 percent in the minus % inch olusg 10-mesh range.

By employing sink-znd-flort methods as 2 preliminary treatment to
reject coarse weste, imoroved recoveries were obtained in cosrser sizes of
oroduct and with decressed grinding charges for treatment. Owing to
présence of oorundun, it was possible to obtain fair recoveries of
wroducts agsaying higher in alumina than the theoretical for andalusite.

‘No further work is olanned and 1f additionsal informntion is
recuired, please advise.

Very truly youfs,

A H. G. Poole
Enclosure. A






U. S. Bﬁreau of Mines
Western Region
Ore Dregsing Revort Date 1-24-45

Ore Ne-30.1l. Green Tzlc Pit C(Cless Corundum-Andslusite

Ne-30.2. Green Tglc Dump
Source Hewthorne, Nevada

Owners Wm. Rea and John Buich of Hawthorne

State Enzgineer's Remarks Ne-30.1. Sample 504 - 1 ton of ore es
mined from it on "Green Telc" group of cleims.

Ne-30.2 Semple 505 - 1 ton of ore from
dumo on "Green Talg" group of claims (same as Boulder Mill sample).

Physical Cherecter Corundum, sndalusite, quartz, and micaceous
alteratlon products. Iliineral content estimated by microscopic grid
grain count. Liberstion of minerals would require 35-65 mesh grinding.

Chemical Character

Semple Alo0s 510, Feg0s Ti0p NegO K90 Andalusite Corundum
Ne-30.1 41.4 55.9 +43 .80 23 .44 18- 9
Ne-30 .2 44.8 51.9 .33 .72 .20 .42 21 11
Boulder :

Sample £2.7 54.8 . 5% .96 .10 31 20 20

Treatment Procedures 1. Sink-and-float concentration of ore crushed to
minus l-inch.

2. Sink-znd-float concentraztion of ore crushed to
minus 1/2-4nch.

3. Table concentration of reground coarse gravity
concentrate.






o @
U. S. Bureau of lMines

“estern Rexion
Ore bressine Redord Date 12-10044

Test Number Z-3240 ‘
Ore Ne-30.1 Green Tals Fit Class Corundum-an?alusite

Treatment Ore crushed to minus 2-inchies, screen sized wet on 3-gnd 10-

mesh screens. Plug 1l0-megh treated by sink-float using galena suspensions

%tbgrgvities of 2.9 and 3.03. ilinus 10-mesh s¢reened on 20-mesh 2nd
abled.

Metallurglicel Data

-2-inch 8ink-Float

Assay Grams % Assay, Percent Distribution, Percent
Product No. Wt.  Wt. Al 0, Si0p ¥eY3 AIoUz BI0, FeyUg

Sink at 3.03

So. Gr. Comp. 12905.9 36.0 48.5 46.1 1.07 42,

Teble Conct." 627.1 1. 52.6 48.4 1.07- 2

Float at 3.08

8o. Gr. Comp. 12088.8 33.7 41.8 53.5 0.85 34

Floet at 2.9

Sp. Gr. Comp. 9083.0 25.4 31.6 63.7 0.86 19

Teble Tai. Como. 855.7 2.4 36.0 62.2 0.72 g.
0

39.9
1.9

55'4

1.8

Slime 40771 276.1 .8 35.6 ©58.65 0.68 0.5

0 0
1 1.6
0 3.7
.2 30.2 22.5
0 2.7
7 0.9
0 o

Cal,Head 356836.6 100.0 41.6 53.6 0.96 10 100.0

Remarits Comparison with test No. Z2-3243-A shows that rejection of gengue 18
almost as good &t 2 inches as 1/2 inch; however, no high grade is obtained

of the coarser gize.

Test Engineer H. Snedden
‘ Walter J. Long






U. S. Bureau of lMines
fegtern Region '
Ore Dregsing Revoort Date 12-19-44

Test Number 2Z-3241-

Ore Ne-30.2 Green Talc Dump Clags Corundum-andalugsite

Trestment Ore crushed to minus 2-inches and screen sized wet on 3- end 10~
Pius 10-mesh treated by gsink-float using galena susvensions

mesh screens.
at gravitiegs of 2.92 and 3.01. Minus 10-mesih soreen slzed on 20- and

35-mesh screens and tabled.
lfetallurgicel Date

-2-inch Sink-Float

Asssy  Grams /% Agsay, Percent Distribution %
Wts. wE. A1203 8102 FeoOz .A1903 810, Feg0z

No.
Sink at 3.0l Sp.Gr. Comp.22197.2 54.4 47.8 46.7 0.91 58.6 50.8 51.0
Teble Concentrate  Como. 531.3 1.4 50.7 44.5 0.88 1.6 1.2 1.2
Float at 3.01 8o. Gr.Comp.10733.8 26.4 42.1 51.8 1.09 5.0 27.3 29.5
Float at 2.92 Sp. Gr.Comp. €464.0 15.2 6.9 5&7.5 1.0& 1.2 1Q.%  1&,8
Tebie Tgiling Jonp. B73.6 1.3 33.4 60.1 0.73 1.1 1.7 1.1
Slime 30926 259.0 0.6 37.4 53.2 0.64 0.5 0.7 0.4
Celculated Head 40758.5 100.0 44.4 49.9 0.97 100.0 100.0 100.0
Combined Sink 3.01 '
55.8 47.9 46.6 0.91 80.2 52.0 52.2

and table Conct. -

Remarks Results obtained are very'similar to thogse
1t test No. Z-3240.

p

for Ne-30.1, Green Tslc

Test Engineer H. Snedden
Walter J. Long





U. S. Bureau of lMines
festern Repion

Ore Dressing Report
Dete 12-19-44

Test Number 7Z-32493
Ne-30.1. Green Talc Pi%¥ Clags Corundum-sndelusite

Ore

Treetinent Ore crushed to minug l-inch, wet screened on 10-mesh (Ton-Cav)
goreen and plus 1l0-mesh treated by sink-float usin% s ferrosilicon medis
hoving a soecific =ravity of 2.96. Minus 10-mesh (TonSCap) sized and the

sized fractions trested by jigging and tebling.
Metallurgical Date
-l-inch SinksFlost

Agsay % Assg§6 Percent Distribution, %

Product No. Wt. Wes. Alg0z 5109 F‘e203 Nas0 K00 Alo0z ~  Si0g
Sink at 2.96
Sp. Gr. Comp.53070 50.8 50.4 46.6 0.85 0.21 0.55 37.4 25.9
Jgg—Table

COﬂQt- . Compo 7420 403 47 02 4702 - - had 4-9 5-7
Float at :
2.96 Sp.Gr. Como.95710 556.5 37.2 59.6 - - - - 42,9 59.9
Ji%—Table :
Teiling Co.10.13880 8.0 34.6 62.0 - - - - 6.7 9.0
Slime Comp._ 2340 1.4 33.4 57.7 | 0.72 0.28 0.56 1.1 1.5
Calc. Head 172420 100.0 41.4 55.2 - 0.23 0.44 100.0 100.0

Remarks K Test Z-3240 on minus 2-inci ore which gave a 31.6 percent Alo0z

float product at 2.9 specific gravity indicafies that a similsr reject could heve
been made at this finer size if a similer low gravity susoension were used.

Tesat Engineer H. Snedden
B. K. Shibler
Walter J. Long
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U. 8. Bureau of iines

flestern Reglon
Ore Dressing Report Date 12-20-44

Test Number Z-35243-A

Ore Ne=-30.1 Gre-n T=lco PiIT Class Corundum-andalusite

Msnus l-inch sink-and-float products fron test No. Z-3243 were

T tment

§§%§“6?%§hed to minus 1/2- 1noh sorenned on 10-mesh, the oplus 10-mesh frac-
tions by sink-float and minug 10-mesh %i gging and tabling. Data from the
tests were combingd to indieat the resul S obtained if the whole ore were

crusned to minus 1l/2-inch and treated.

Metellurgical Date

-1/2-inch Sink-Float

Assay g Assay, Percent Distribution,%”
Product No. g, Tt.  BIgUs Si0p Fegls T10p Negl K0 Al0 S10p

Sink at 3.2 %o '
3.3 Sp. Gr. Comp. 10100 5.9 52.0 35.8 1.28 0.52 0.23 0.41 8.
6

.
R=- o»

Sink at 2.9 to

3.1 So. Gr.. Conp. 68595 39.8 48.7 48.2 0.90 0.75 0.22 0.44 48. 34.7
5.1 Sp. Gr.  Com-. 4170 2.4 37.8 46.1 - - - - 2 2.0
Float at 2.76 .

to 2.9 So. Gr.Comp. 54250 31.5 30.0 65.6 -- -- - -- 23.4 37.3
-10-liesh Gravity

Conct. Como. 11629 6.7 46.8 57.3 - == - -- 7.8 7.0
-10-liesh Gravity )

Teiling Comp. 20739 12.0 35.0 61.6 a- - - -~ 10.4 13.4
Slime Comp. 2950 1.7 34.0 57.4 0.90 0.892 0.27 0.57 1.4 1.8
Calc. Heed - 172433 100.0 40.4 55.3 - - -- --100.0 100.0

RELARKS liechanicael pravity treetment of minus 10-mesh frections indicetes
a ine grinding is needed to effect liberation, plus 60 vercent Alo0R

oroducts being obtained only at minus 65-mesh.
Test Engineer H. Snedden
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U. 8. Bureau of lines
iestern Region
Ore Dresgsing Revort Date 1-13-45

Test Number 2Z-3243-E

?gg Ne-30.1  Avracn Talc Pit ~ Class  Andalusite-corundum
Treatment Ore crushed to. minus lsinch, screened on s 10-mesh (Ton-Cso)
screen, plus 1l0-mesh treated by sink-float using a galena suspension having
s soecific gravity about 2.96. Sink product crushed to minus 1/2-inch,
screened, and olus 10-mesh re-treated by sink-floet at gravities of 3.2-%.3
and 2.9-3.1. All of primary minus lO0-mesh trested by jigging and tabling.
Primery Jig-table concentrate bombined with sink from 2.9 to 3.1 svecifio

gravity, crushed %to minus 20-mesh, sized on 36-mesh, and tlus 35-mesh tabled.
Pae cecondary table tailing rod milled to minus 35-mesh, sll of minus Heomesh

screened on 65-mesh, plus 65-mesh tabled, end middling rod milled to minus
65-mesh, all of ninus 65-mesh deslimed and. sands tabled. :

Metallurgical Data

Asgay, Percent Distribution, 9
20 AloOg SiO?

Assay %
Product No. Wt. We. AL;05 Bi0p Feg0; Ti0, Ney0 K

. -

Sink ot 3.2 to
3.3 8p. Gr. 42875 10100 5.8 59.0 J35.8 1.28 0.52 0.23 0.41‘ 8.5 3.8

Secondary
Table Conct. Comp.38405 22.3 63.3 33.4 0.30 0.74 0.15 0.32 34.7 13.6

Comp.Float et

2.7-3.1 8p.Craoomy 58420 33.9 30.6 64.2 - —~ —=  —— 25.4 39.7
Primary-10-liesh :

Teiling Comp 20739 12.0 35.0 61.6 - - - - 10.4 13.5
Secondary-35- .

iiesn tailing Comp 30306 17.6 31.5 65.0 - - -= - 13.6 20.8
Primary Slime 2950 1.7 34.0 57.4 - - - - 1.4 1.8
3 da. lime

Secondary SIABE. 11515 6.7 36.5 56.1 - — - - 8.0 5.8
Calc. Hesed 172435 100.0 40.7 54.9 - - - -- 100.0 100.0
Comp. Ebnot» 48505 28.1 62.4 33.9 0.5 0.7 0.2 0.3 43.2 17.4

marks In the Boulder City oilot nlesnt run, on a head semole similar to that
Sgeg for this test, 35.93 p%rgent of the A1§03 wag recovered in s product asseaying
Tht

61.8 percent Alo0z and largely minus 65-me These results, when compered to
those obtained in the oresent test, indicate that e opreliminery sink-float con-

entration step mekes possible both a higher Als0z recovery and a cosrger gsized
gonoegtrate product. In the re-treatmen stage 6%.5 percent of the AloO=z  in
the products trested was recovered.
' Composite Concentrate
Screen S3jze Digtribution

Screen Size Percent:

-1/2" 10-Mesh . 20.8
-20¢35-Mesh 16.8
-35465-Mesh 21.0
-65-llesh . 41.4
Total 108.0

TEST Engineer H. Snedden
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U. 8. Bybre=2a of lifnes
Western Region
Ore Dressing Report

Date 1-24-45

Test Number  Z7-3243-F
Ne-30.1. Green Telc Pit

Ore Cless Andalusite-corundum
reatment Ore crushed to minus l-inch, screened on & 10-mesh (Ton-Cep) screen
QIus I0-mesh treated by sink-float using e gelena susgpension having o, goéoific’
%ravity about 2.76. 8ink product crushed to minus 1/2-inch, screened, and olus
O-mesh (Ton-Cap) retrested by sink-floet at gravities of 3.2-3.3 snd £ .7-3.1. ~°
A}l of orimary minus 10-megh treated by Jjigging end tablind. All of minus
1 2—§noatsink oroducts combined with primary minus 10-mesh jig-table concentretes
cgrushed to minus 20-mesh, sized on a 35-mesh screen, and pl i o
P}gs'Sb-mesh secondary teble tailing rod milled to Mminus gSESegg.mei%ltgglggé—
ondery minus So-mesh screened on a 85-mesh screen, plus 65-mesh tabled, and
m1ddling rou willed to minus 65-mesh. All of secondary minus 65-mesh do-

slimed gnd cends tablodl.

Metallurgical Data

Distribution, %

Assay % Agsay, Percent
Product No. wt. Wh. A1203 SiOZ Fe203 T102 Na20 Kgo Al?os SlO?_
Secondary Table
Ooncentrate Comp.45552 26.4 64.2 21.9 0.34 0.87 0.32 0.17 41.8 15.4
Comp.Float at
2.7-3.1 Sp.Cr. " 58420 33.9 30.6 64.2 - - - - 25.6 39.8
Primsry-10-ilesh § :
Tailing Comp207592 12.0 35.0 61.6 - -- -- - 10.4 13.86
Secondary-35iesh
Comop30031 17.4 20.5 66.1 - - - - 12.7 1.1
Primary Slime Comp 2950 1.7 34.0 57.4 -- - - - 1.4 1.8
Secondary
Slimg,»zg 14741 8.6 36.5 56.1 e = = - 8.1 8.3
Calc. Head 172433 100.0 40.4 54.6 - - -- -- 100.0 100.0
Remarks In the secondery re-treatment stage, 66.9 percent of the Al0 in the
As compared to test No. 2-3245-3,2i§ which

products re-treated was recovered. a
only pert of the sink product was re-treated, this test results in a higher

grade concentrate but lower over-all Algo0z recovery and oroduction of a final
product with a higher oercent of the undesirable fines.

Table Concentrate
Screen Size Distribution

Screen Size Percent
~20435-Mesh 20.2
-35465~liesh 27.5
-65-liesh 52.3
Total 100.0

Test Engineer H. Snedden
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PRELIMINARY PILOT-PLANT CONGENTRATION
OF AWDALUSITE- CORUNDUX ORE FROM THE
VICINITY OF HAWTHORNE, MEY.

SO
SUMMARY

The Lfar-western area’of the United States has relatively Lew
developed doposits of minerals containing enouvgh alumina to be used
Tor the manufacture of high-aluming furnace refractories. The
andalusite ore in the Hawthorne deposit is not suffisiently uniform
to meet market gp@@if&@at&@ng Tor refractory purvoses, but it is
possible that the ore may be beneficlated so ags to produse a sabtisg-
Tactory conecdntratec. Preliminary tests have indicated that gravity
concentration would preduce the highegt-grade oroduet and would reore-
gent the simplest method of treatment.

Pilot=plan® tabling tegts were made on about 50 %tons of ore That
analyzed 42.5 percent Alo0g and 54.2 peorcent S10g. Three £low sheetg
were veed, cach varying slightly in grinding aend sizing procedure; 18
dirf erent @@ﬂ@@n@r&t@@ were %r©du@@a which varied in grade from 52.1 %o
72.4_pereent AL ané 44.9 to 25.2 percent $10,, the composlitod avers
age belng 62.3 geg@@n% AlsOg and 35.) percont S%@@, the over-all ratlo
of concentration was 4.2 Yo L. One gspeclal corundum concentrate con-
talning 91.5 pereont AlgOg wae made in addiftion.

The Linal value of the concentrates to the refractory industry will
be determined by further large-scale tests conducted cooperatively by
Paeific-coast refractory producers who will mix the @@ﬂ@@m@r@%@ w3 Th clay
in an attempt to produce a super=duity fire brick.

; INTRODUCTION

Modern Lndustry steadily is increasing its demands for furnace re-
fractories that possess a combination of high mechanical strength, low
porogity and shrinkame, and resistance to abraslon at high tcmoeratures.
In many instances thesc demands have been fulfilled best by high-alumina
refractories composed predominantly of the artiriclal mineral compound
‘Bullltes, 3ALs03.2910g. [Mullite 1s a product formed by the interactien
of siliea and a%a@im@ in correct proportions at relatively high £iring
tomperatures or may be obtained as a transition product of the dccompo-
83 tlon of minerals of the kyenite group (andalusite, kysnite, and @illia -
menite) at high temperatures.

High-glunine refractories arc neutrel, and they Tlux or form slags
with difficulty; consequently, they are u@@a widely im léad and gl@@g
furnaces, clinker-zone linings in Portland cement kilns, in boiler-
furnace gettings uvsed for high-ash coals, and in blast-furnace regencr-
atorgs A 1istT of pyrometric cone cquivalent values and chomicaldnalyses

1 By C; T, Baroch, ass'!t. supervising engineer:; H. D. Snecdden and V. B
Homme , assocliate metallurgists; and E. Te S@hr@nk agslstant mineralo-
8196, Bureau of lines.
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of various grads QI'LU:;M, Sighi=alumineg Jriciz‘a;.x*@ SR En L0 Tahhe L. 2

TABLE 1. - Tyolcel epnelyses of high-alumina refractories

: Analysis, percent

High alumina, class 50 60 70 80

Al Oz « « + « « o o o o 51.5 60.8 70.6 79.4
2 o ° . . . . . . . . ‘. . . ° . 4109 8803 ??og 150%

Ti@ o e e e e e e e e e e e 2.7 3.0 3.7 2.1
Feggs ° ° ° » . ® . ° ° ° ° ° ° ° o 108 107 1-8 1.7
c@@ ° ° ° . ° o ° ° . o o . ° ° ° o 1 ° 2 ° 2 " e ?
Mg@ o ° o ° o o ‘ © ] ° °o . ° ) ¢ ° ° 5 ° 3 3 3 ° 3
Alkalies. . . . © e e e o e e 1.2 1.1 1.0 1.0
P.C.E., cone numbep . e e s s 0 04=3H 36=37 38 39
Temoerature equivalent, 9C. o 1,773 1,815 1,835 1,865

Specifications for merketable andalusite require a product. contain-
ing 60 to 65 percent AloOz; 1% is sold frequently on the besis of a svec-
ific gravity ranging between 3.05 and 3.15. The Hawthorne 4Aeposits ere
not directly marketable as sn andelusite of refractory grade, because most
of the ore contains only 40 to 50 percent AloOz.

Preliminary concentration tests made at tThe ore-testing leboreiories
of the Bureau of Mines, Salt Lake City, Utah, carly in 1943 included
gravity separation by "sink-float®;" jigging and tabling methods on minus
1/2-=inch, 3-mesh, and 35-mesh ore; eclecltrostatic and clectromagnetic sep-
aration on gravitly separation products; and flotation with fatty acids,
cationlc re=agents, and alcohols at high, intermediate, and low pH values.

Conclusions reached by the laboratory work. showed that Hawthorne
sndalusite ore could be beneficiated as follows: :

l. By table concentration of ore ground to minus 48-mesh and sized;
66.0 percent of the alumina was recovered in a product containing 63.2
percent Alp03 and 35.8 percent 3109

2. By caftlonic flotation of silice from ore ground %o minug‘loomme@h;
71.3 percent of the slumina was recovered in a product conteining 60.0
percent Al,05 and 39.4 percent Si%n

8. By fatty-acid flotation of ore ground to minus 100-mesh; 54.7
percent of the slumina was recovered in a product conteining 60. ? oercent

Algos and 37. 8 percent 310?

Cravity concenftration gave the high@@t=grnﬂé product anAd represents
the simolest method of treatment; therefore, it appears to be the prefera=
ble method.

The value. Qf cleys and other minerals for Pefpactory DUrpPoSes cen
not be determined solely by chemical analyses, as many physical atiributes
of the materials and variations of processing technigues enter into the
quality of a refractory. Consequently, 1t became apparent esrly in the
investigation that the ultimate use=velue of Hawthorne concentrstes could
be defermined only by trial firings. This mesnt that a sizable quantity of

2 Rochow, W. R., Properties and Applications of Modern Refractories:
Chem. and&@to ng., vol. 42, 1935, p. 76. -
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. CONCENLYA 8% Wou. o,. FREGADOLD Uhurelery, 89 .Cx o7 e ora oo endoned
to the Bouldar City, Nev., pilet dlant. This owre was Treal ma L Uevlc
conecentration, and concentrat&g were made in small lots of different
grades and particle sizes for subsequent use in refractory firing tests. .
The refractory test work probably will be performed partly under coopera-
tive agreements with Pacific-coast refractory manufacturers and ovartly by
Bureau of Mines specialists in nonmetallic minersls.

DESCRIPTION OF THE ORE

The ore deposits are in the southern foothills of the Gillis Range
about 10 miles northeast of Hawthorne, Mineral County, Nev. The Federal
Geological Survey reports five groups of claims in the distriet. They
are the Green Talc, Dover, Bismarck, Victory, and Deep Mines. The Bureau
of Mines has made @?@m&?@gging t@stg on samples from two of The grouos =
the Green Talc, controlled by Williem Rae and John Buich, and the Dover,
controlled by B. H. Donnelly and associates. The original {Epiksen)
gsample Tested By the Bureau of Mines is reported by Donnelly to be from his
property. The ssmple treated in the Boulder City pllot mill was tTaken
from the Green Talc group of clalms.

Reserves

Little developing has keen done, and no minersl reserve has been
technically blocked in any of the deposits. Tonnage estimates of inferred
mineral are based upon surface ocutecrops assumed to extend to a depth of
100 feet.

Green Talc group. = The main outerop ig aporoximately 800 by 200 fTeet
in surface area. If assumed %o extend to 100 feet in deoth and to be of
milling grade, 1,300,000 tons of inferred materigl is indicated.

Dover group.- No tonnage estimates can be made of minersl in this
group b@@amg@ of surface overburden and insufficient develooment.

Deep Mines group. Andalusite and assoclated aluminum silicate min-
erals oulcrop over an area 300 by 300 fest. If minerslization is assumed
to extend for a depth of 100 feet, 750,000 tons of milling-grede materigl
maey exist.

Vietory group.- No mineral other than float has been found on thi@
grouo. Xt was located recently and no work has yet been done.

: Bismarck group.- Aluminum silicate minerals outcroo over an area
: 50 by 1560 feet. XL this deposit is assumed to extend to a deoth of 100
feet, 62,500 tons of milling-grade minerals might be oroduced.

Estimated inferred min@?al

Tons
GRZEN Talc group - - = « o « . » - . « 1,300,000
Deep Mines Eroup . - -« « « « « o o o o 750,000
Bismarck group . s « o o o o o & o o o 62,500

7,717,500
Less 40 percent estimated for inclusions
of dlkes, quartzite, and submarginal
material « o ¢ ¢« o o o o o o 6 & o o 845,000
Net . . . . ... . . ¢ . . . . .. 1,267,500
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The 5¢ tons of ore received for the test arrived in two truck-and-
traller shipments. The ore of the first truckload was chearacterized by
large, conspicuous masses and velns of green sericite; the ore in the

‘gecond shipment carried green sericite in small veins only. - In genersl,

the material is fine-gralned, dense, and quite hard; it is gray to grayish-
blue in color except in the zones or veins, in Which the pale-green gericit@
predominates.

The rock appears to have been formed by contact metamorphism brought
about by an igneous intrusion into argillaceous country rock and subse-
guently altered by hydrothermsl action.

The principsel minerals identified in thin sections includes

l. Andalusite. - Al Sio specific gravity 3.16; hardness 7.5; us-
vally bresks into prisms show?ng cleavage im one or tmo directions nnﬂ an
uneven fracture; changes to mullite at about 1,350°C. The andalusite in this
ore is pele creem %to milky white in color. It occurs chiefly as smell crys-
tals end remnants of crystels disseminated throughout the rock or occas-
lonelly e&s coarse crystals concentrated in short, thick, lenslike masses.

In addition, all of the pale-green sericite veinlets examined contain smell
erystals of andalusite, typicslly shown in figure 1. Inclusions of sericite
are common within individual andalusite crystels, and it appears that much
of the original andalusite has been altered to sericite.

2. GCorundum.- AloOz; specific gravitly 3.95-4.10; hardness 9; usumslly
bresks into grains having 1rregular cleavage and uneven to conchoidsl frac-
ture; melting point, 2,050°C. Most of the corundum in this ore is deep
blue in color, but some varies to almost white. It is disseminated through-
out the ore, bmt areas of concentrated grenulsr corundum are not uUncCoMUON.
The erystals are very smsll, show inclusions of mica or mica-like minerals,
and occur singly or in smaell clusters typically as shown in figure 2.

3. Mica. - Variable in composition but essentially acid salts of or-
thosilicic acid or acid aluminosilicate; specific gravity 2.7; hardness
2-2.25. HMuscovite (potassium micas), sericite (fine-grained muscovite>
and perhaps some paragonite<(so&ium mica) are present in the Hewthorne ore.
Small books of muscovite were noted, but these are not abundant. However,
sericlte is abundent and occurs intlmately mixed with the andalusite snd
corundum or indeoendently in oale-green veinlets. Chemicel anslyses of
selected material indicate that if the soda mica, paragonite, HoNaAlz(8104)3
is present, 1t is minor as compared to sericite, end that the sericite is
low in potash, as shown in table 2.

TABLE 2. - Chemical analyvsis of pale-green sericite

: Percent Pereent
AlgOz oo onoet oo 38,40 MgO........ et aa . 0.65
SA0n e e e oo 47,19 CAOo o e vt ovoeennnnnss - 28
Fe 63 0o e s o0 e 0 e e s Y Ti@?o..' ........... ‘a0 - 10
KoO = onvinnonn. . 8.18 = N - .08

NQQO © o o 0o 0 v s s e e 0 0 e a?G L.)Oqu.oe; ......... ° 403?
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4, Quartz. - 5i0p; speciilc gravity, 2.5; hardness, 7. Quartz is
present throughout all of this material as very small anhedral crystals

or else as small, rounded grains up to 0.2 mm. in diameter. It 18 most
abundant as small anhedral greins assocleted with the sericite.

5. Pyrophyllite.- HoAls(S1i0z),; specific gravity, 2.8-9; hardness,
1-2. One mica-=like comstituent of the ore was identified by X-ray and
chemicel analyses as pyrophyllite. The chemical and physicsl similerities
of this mineral and mica prevent quantitative determination of either
when both eare opresent in an ore.

Several accessory minerals, including titenite, megnetite, and hema-=
tite, were noted in the thin sections, but their percentage is smrll. A
chemical analysis of the ore is glven in table 3.

TABLE 3. - Chemical analysis of ore

Percent Percent
ALpOge e enneees ... 42.50 FegOge - o rnere ee.0.42
8185 e 54. 20 TLOD avvvvevnnnnns ceo 77
KEQ ................. 0?3 F@mo ....... 6 ......... 01?
Neo0. . - .. e e ERR - 29 L.0.I., 800%Coc..... e 2.13

“Metallic iron from grinding.

Mineralogical analyses were made by using two different technicues
on representative portions of the ore, the first at the Boulder City
station and the second at the Salt Lake station.

The first mineralogical analysis was made by using a combination of
heavy-1iquid separation and interpretation of chemical analysis. . To assure
accuracy, several tests were made and each product was examined under the
petrographic microscope. Assuming that quartz, combined silice (mica),
corundum, and andalusite are the variables in this ore, the percentage of
minerals can be calculated from the chemical analysis if the oercentage
of corundum is known. Corundum was determined by seoesrstion with the
heavy liquid methylene iodide, specific gravity 3.325, using a samole
ground to pass & 150-mesh screen. The quantity of mica was calculated
from the K20 and NaoO determined by chemical analysis, but insufficient
alkall was present to account for the percentage of micas actuslly ob-
gserved with the microscope. It is possible that pyrophyllite, Alo0z,
45100.Ho0, may be present and that 1t has been mistaken for sericilte

cause the o%tical properties of These two minerals are very gimilﬂroé
If pyrophyllite is present in large amounts correct interpreteation of

chemical anaslyses is impossible, because andelusite and pyrophyllite are
so closely related chemically and because heavy-1idquid separation of
pyroohyllite from sericite is not practical. Furthermore, if oyrovhyllite
is present, the percentage of andalusite snd quartz must be reduced. The
results of this analysis is given in table 4, column 1. ‘

be=

The second mineralogical andysis was made by microscoplc grein count
on closely sized and carefully split fractions of the ore, using oils of
varying refractive indices To distinguish the verious minerals. Corundum
was the only mineral identified above the index of refraction of 1l.7400,
The micaceous minersls and quartz were all found to be below the index of
refraction of 1.6031, and all the material above this index was consid-
ered to be either andmlusite or corundum. A microscopic count was then
made on the same frasctions, using an o0il with an index of refraction of

3 Rogers and Kerr, Optical Mineralogy, 24 ed.: McGraw-Hill Book Co.,
Inc., New York, 1942, p. 351. 4
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1.7400, and all Che meterial having a higher indexr was asguned to be
corundum. The sample, ground %o minus 100-mesh, was sized into eight
products by screening and elutriatlon, and each frsction was welghed.

A statisticol count of each mineral tyoe was teken on 500 grains in each
fraction. The weighted average of the mieroscopic counts, which reores-
ents the volume of the different minerels, was Transposed %to weight ver-
centage by assuming the gangue to have a specific gravity of 2.8, the
andalusite 3.1, and the corundum 3.8. The results are given in table 4,
column IX. .

TABLE 4. - Estimsted mineral analysis of heads, specific gravity 2.95

Weight, percent
I

‘ XX
ANARIUSLE o« e v ottt i bt 30=-35 30
CoOPUAAUMe ¢ o 0 0 0 0 s 0 eoooo o e o e aasaon oo 15-20 20
Mi@@oao aaaaaaaaaaaaa # 0 ¢ % 000 e+ o o o e 0 000 ?O==30 e
OUAPTZ .« - coovooosococcoconss s eoecocon 20-=30 =
Pl EENLE e o ovecoorecnoncoecosnsenons . 1=2° -
Miscellaneous. ...... e e . 5=10 . -
Gangueoo.u.,,qe .................... oo = 80

The two methoAds of minernlogical analyses ch@@k well regarding the
amount of corundum present, but the values for sndeslusite are controver-
gial. The difference in the latter could be accounted for by the oresence
of pyrophyllite, which has been regorfted by others as being present in
soxne samples from the Hawthorne deposits. If i1t was present in the test
gsample under consideration, it was evidently too fine-grained to be posi-
tively identified with the microscope. Ofther faectors affeeting the accur-
acy of any mineralogical analysis include (1) difficully of identifying
submicroscoplc particles produced by grinding %o obtain liberation, (2)
difficulty of identifying various intermedliate decomposition oroducts thed
occur in the ore, (3) 4ifficulty ofobtaining a small samole for micrggc
coplc analysis that is wholly representative of the ore.

- TEST PROCTDURE AND RESULTS

The original laboratory tests indicated that the valuable minerals
were free only at sizes finer Than 35-mesh; even finer grinding a00eArs
to be necessary to free completely the mineral particles in the ore re-=
celved For the ovilot-plent work. The minersl-4dressing tests also showed
that the determination of the point at which to make cuts on the table be-
tween concentrate, middling, and Talling is dAifficult beecause there is
1i¢tle difference in the appearance of these products. Some preliminary
tests were made on a small laboratory table using ultraviolet light, with
and without filters, and various colored and fluorescent lights, but of
these, only white fluorescent light intensified the bluish color of the
corundum slightly. A pale wine-colored andelusite, sized to the table
feed, was added to the Teed in one test to determine whether or not this
would act as a gulde to give a suitable indication where a separating cut
might be made; the method is satisfactory, but a large smount of the
colored mineral 1s required.

The ultimate control method adopted consisted of speeific-gravity
determinations and frequent venner plague tests on samples of the table
oroducts. The bluish corundum could be distinguished readily on the-
venner; its presence could be determined in the tallings and middlings,
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rnd the operators gJ!h learncd how %o appraise tie approximate grade of
concentrate by the relative amount of the contalned blue minersl.

The difference in specific gravity between andalusite, 3.16, and the
gquartz-mica gangue, 2.6-2.7, is not large, and their gravity seoaration by
tabling requires careful adjustment of feed rate and close sizing of table
feed. In the pilot-plant runs, gwund ore was hydraulicslly classified or
sercen sized, the coarsest fraction tabled directly, and the finer sizes
stored in tanks and tabled later. The same table was used for all the
clagsified products. Three flow sheets were used, each varying in the
method of oreparing and sizing table feed.

Pirgt Flow Sheet

The £irst pilot-mill work was conducted according to the flow sheet
shown in figure 3, and a screen analysis of the ball-mill feed is given 1in
table 5.

Org-=m==<===-=acc=-<cs 8" rall grizzly
Feelerg-=cmvoccccomcnmas Primary ore bin
10" x 20" jaw crughere-=c===c=<=- Conveyor
CONVEYOR-==s=====- > Squng cone_crushere=-
36°% 16" polls EleVator
Oversiget=c==c=a==-= 1/8" Hummer Scregi=—=—=-===-= sUndersize
" Fine ore DiNEmmmmm == ~-=Conveyor
Feedmomwgigh% feedereec== %Convé or
============= Autonmatic samoler
======= $5? x 4t ba§1 Mlllgcccsccccnccnononoo=a

l 1
244 % 15! classifier '

v

Sand Overflow

20-mesh Ton-Cap Hummer sereen

Undersize | Oversiz®:4
Fahrenwald giz@rmc==a¢=a=e11
Coarse underflow Fine overflow
No. 14 Diester-0verstrom table¢-=ccco=o 14 tank (temporary stor-
' ' | agey -
M S1imes uiaalings | :
Taillings Concentrates

Figures 3. - First flow sheet.





TABLE 5. - Screen analyses of 1/8-inch ball mill feed

Mesh Telght, percent - Cumulative, percend
-848. . . 15,67 , 15,67
-8410 . o 15.54 ' 31,21
=10%14 . . 0 16.19 0 47540
=14%420, . o o 9.69 57.09
-20&28. . . . 7,08 64,17
=28£85. . o o . 5.40 . 89.57
=35848, . . . . 4,61 74.18
-48466. . . . . ~ 3032 : 77,50
-B5+100 « o . . : 371 81.21
=1004200. . . . 5.46 88.67
=200. . . . . o 13,33 : 100.00

Fine ore was fed by mesns of a Merrick Feed-0-Weight constant-
veight feeder, which recorded the weight of the ore. An automatic samo-
ler eut The fuil stream of ore every J minutes. The ball mill, 5 feet
in dlameter by 4 feet long, was charged with 2,100 pounds of 4=in©h balls,
2,250 pounds of 3-inch balls, and 650 pounds of 2=inch balls. The @mill
operated in closed circult with a Dorr rake-type classifier 24 inches
wide by 15 feet long, the overflow of which was pumped to & Hummer vib-
rating screen fitted with 80-mesh Ton-Cep sieve wire.. Ball-mill feed rate
was increased gradually to as high as 2,760 pounds per hour, but this is
not the maximum capacity of the mill fO? this size feed, as very 1little
sand was returned to the mill by the classifier. Pulp discharge from the
ball mLill contained 50 %o B0 percent solids, and the classifier ooverated
at 35 to 40 percent solidsg.

The original intention was to f@ed the 80-mesh screen oversize %o
the table, but flow of this product was %too irreguler for successful table
operation, so the oversize was refurned to the ball mill. Screen under-
size contalned a falr emount of materisl -that was plus 80-mesh and all
minus 48-mesh, as measured by standard Tyler sieves. This undersive was
pumped %o a 6m@0mpaptment type C Fahrenwald sizer used as o deslimer
rather than as a sizer; overflow from the sizer wes stored temoorarily in
a l4-foolt tank, which, in turn, overflowed to a slime thickener and stor-
age tenk. The coarse fraction was trested while operating the grinding
unﬂto ) "

Only the cone of the Fahrenwald sizer was used to feed the table.
A small amount of hydraulliec water added to The cone when operating the
grinding cirecuit removed most of the slime and fines, allowing the cosrser
particles to ke fed to the table with the finer fraction. While tabling
the stored overflow material, all of the hydraullic water was tmrn@ﬁ of?,
and the sizer was used only as a feeder for the %table.

Al of the materisl was tabled on a No. 14 Diester-Overstrom ﬂiag@nﬁl
deck %able 4 feet 8-3/4 inches wide at the head-motion end by 8 feeb
3-3/4 SLnches long parallel %o the head-motlon axlis; this table has less
than half the area of a standard table with dimensions 6 feet 8-1/2 4inches
by 14 feet S inches. The table wasg pool-riffled for fine sands or slime
separation, the ordinary riffles being 1/8-inch high at the head end by
1/4-inch wide, every eighth riffle was a pool riffle 1/4-inch high. The
table speed was 272 strokes per minute, and the length of stroke renged






from 3/8 to 3/4 inch, the shorter stroke being used on the finer feed.
Vanning-plague tests made in connection with tabling operations, partic-
ularly on the finer sizes, indicated that whenever the table was overloaded,
fine corundum washed into the slimes and tallings.

A large, white, fluorescent light mounted over the table helpved %o
determine the line of separation between the corundum end middling oro-
quet, but andalusite was mostly obscured in the middling, and the Aepth
of cut had to be determined by specific-gravity tests. These tests can
be made quickly and accurately with the LeChatelier specific=gravity
bottle.

To remove grinding iron from the concentrates, a narrow high cub
was made on the table. . This was treated later with an electromagnet %o
remove the iron. The remeining fraction, with an average specific gravity
of 3.7, analyzed 91.5 percent AlgOz and appeared to be princioally corun-
dum. '

8ix and one-half tons of ore was ground and classified in accordance
with the first flow sheet, but the enftire circuit was not clerned out at
the end of the run, and some of the finer material and the middling were
left over, to be included in subsequent work. This portion of the work
was & transitional stage devoted mainly to adapting the results of lab-
oratory test work to large-scale equipment. The grinding procedure of
the elreuit oroduced excessive fines, showing that the Hawthorne ove 1s
readily subject to overgrinding; this condition was the varamount reason
for the change to the second flow sheet.

Chemical analyses and specific gravities of table products made while
oroducing the second concentrate lot (first flow sheet) are shown in table .
G ‘ v _

TABLE 6. - Chemleal analyses and specific gravities
of table products, first flow sheet

Speglfic Angl%gisn gggcemt
- Haterial gravity 21003 109 eoliz TIOZ
CONCENTRATE. . . . o 3.28 67.8 28,77 .85 0,71
MIDDLING. . . . . o 2.97 44,8 49,00 <43 .92
TAILING . « - . . o 2.88 33.0 57.24 o OV .87
SLIME . . . . . . . 2,74 3301 57.36 2. 56 .77

Second Flow Sheet

The second flow sheet was similar to the first, exceot that & screen
with a 1/2=-inch opening replaced the 1/8-inch sereen in the coarse-crush-
ing section; the rolls were omitted, only the Symons cone crusher being
used for secondary crushing, and a 48-mesh Ton-Cap screen replaced the
80-Mm2gh screen used for sizing the ball mill clasgssifier overflow. The
gsereen analysis of table 7 was made on a representative samole of this
Coarser ore.
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TABLE 7. - Anelysis of ore crughed through
' a one-half inch gsereen

Mesh : Weight, percent Cumulative, percent®
=3/4" % 1/? o o o o o o 4,27 4,27
=1/2v & . . 0 £8.30 62.57
< T 7.90 70.47
o8 & 8 . o o o o o o 0 o 5,70 76 L%
= l@a ° © ° ° ° ° ° o.‘ 4096 81018

=10 14 o o « o o o o o J. 23 84,36
=14 & 20 . . . . . o . o 2.89 87.25
<20 & 28 . . o o o o o o ?2.25 89.580
C’E {} 35 o 5 o o o o o o 1090 @10@.\'0
=30 & 48 « o o o o o o . 1.48 92.88
48 & BB 5 o o o o 0 o e 1.38 94,26

. =65 ¢ 200. . . . o o o 1.28 . ©6.54
=100 4 200 . . . o o e 1.87 97.51
3@@@ 0. o o o o o s o .49 100.00

Ball mill fsed rate on this cocarser materisl wes started at a rate.
of 2,760 pounds per hour and was increased to the maximum continuous
capacity of 3,630 pounds per hour while grinding through the 48-mesh
Ton=Cap screen. The ball mill discherge pulp was maintained between
B0 and 60 perecent solids, which was diluted %o give a classifier over-
Tlow product of between 40 and 45 percent so0lids. A screen analysis made
on a sample of the 48-mesh Ton=Cap screen undersize 1s shown in Ttable 8.

The coarser crushing and grinding still temded ©to create an oxces- |
sive quantity of fines and slimes. For classifying, the cone of the Pehren-
wald sizer was eliminated, and the third compartment was uged %o feed .¢the |
table. A ge=mple of the coarse teble Tfeed from the sizer, taken at the |
spme time as the preceding screen undersize sample, vielded the sereen
analysis also shown in table 8. A screen analygia of th@ gizer overflow
ig given in the last column of table 8.

TABLE 8. - Screen analysis of 48-mesh screen uwndersize
product and Fehrenwald gizer oroduects

Weight, percent

Mesh Sereen uwndersize Sizer underflow Slzer overfiow
=20+35. - o 0,61 3,47 - ‘
’:’65%’@85 o o 70 4@ . ?40 06 . =
-484656. . - 7.58 35074 0.52
=68L100 - oo 13.13 23.81 3087
=1004200. . 21.07 12.34 42,72
32000 ° 500?5 ' 094 58019

Table capacity of the coarser material was 350 to 450 vounds oer
hour. The small difference in specific gravity of the minerals orevented .
them Trom spreading out over the table, ceusing the entire table feed %o
follow along the ends of the »iffles and %o fan out Tto about 18 inches
at the concenirate end. A narrow band of blulsh-gray corundum vsg vigi-
ble along the upper edge of the fan. The fine table feed formed a much
wider corundum. band, which was attributed to better liberation and a
gmaller amount of midﬁling produet. The spread of the Lan in this case,
virtually covered the entire concentrate end of the table, reducing the
table capacity To 209 or 250 pounds of dry feed per hour. Til%ting Che
table more would wash the @on@@nﬁrateg over the talling side. WMyst of
the slime and coarse mica washed @ff th@ h@aa end of the table, regard-
less of the feed size. . .

- "\
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Approxzinately 33 tons of minue 1/2-inch ore was milled in accord-
ance with flow sheet 2, producing concenirates 3 to 9, inclusive.
Inasmuch as 50 percent of the ore was ground to minus 200-mesh in €his

circult, 1t waes decided to attempt 2 lighter grind and a coarser table
feed with additionel classification before Tabling.

Third Flow Sheetb

The third flow sheet is outlined in figure 4. The 2,100 pounds of
4=3inch bells in the mill were removed and replsced with an equal weight
of 1=1/2-inch balls in an effort to reduce over-grinding. The 48-mesh
screen receiving the ball mill classifier overflow product wss reolaced
by a 20-mesh screen, and the undersize from this passed to esnother rake
classifier 24 inches wide by 15 feet long. Clagsifier sand oroduct oassed
%o the Fahrenwald sizer, where two pockets were used to oroduce two under-
flow sized products instead of one as in the previous flow sheets. The
coarsest sizer product flowed directly to the feble, the intermediste
product was stored temporarily in a 7-foot tank, and the sizer overflow
was combined with the clessifier overflow To be stored in the 1l4-Fooft
tank.

The change in the bell load did not noticeably affect operation of
the ball mill:; the maximum feed rate remsined at 3,630 pounds ver hours
Screen analyses of the classifier sand discharge and the three table feed
products are shown in table 9.

TABLE 9. - Screen analyses of clagsifier and Fahrenwald
gizer %table feed products, flow sheet &

Weight, percent

CLASSIFIER . Classifier and
2 saend Fahrenwald sizer products Fahrenwald over-
_ _Mesh discharge Coarse Intermediate flow products
=20+28 6.867 16.74 = -
=28+35 8.05 17.61 1.80 -
=3b448 12.76 22.61 6,91 s
=48465 16.88 17 .39 14.63 -
=65+100 21.10 11.96 ?29.26 =
=1004200 21.49 10.287 43.09 18.87
- =200 13.086 ?2.82 4.51. 83,13

Approximately 8 tons of ore wes treated by the process shown in the
third flow sheet and produced concentrates 10 and 11, the former from the
o coarse and intermediate sizer products and the latter from the eclassifier
and sizer overflows. The middling from this run was stored separetely
from the middling products made previously and was tabled agsin later %o
produce concentrate 14,
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‘ 0rgrocmos=rocommos =38% pall griagly-cc--=c=--3Priugry ore bin
Conveyori=e=c=c-+===10" x 20" jaw crusherg---<-===em-- Feeder
Symons core erughgrectocccosec=3Elevator-ce=cooeex 2>1/2" Hummer screen
====================== Overslzegeresccssx- Unéelgia@
ConveyorGeconssseac=x Feed-0-Yelght feederdecc=cac=s -==Fine-ore bin
© Automatlic samplepr-cc==- 26 x 4°' ball millgecerocmoomcracccon
OW@rE%OWQ ======= ce==24" x 156" clagssifier No. lewcwc=cos S>8and
20-mesh Ton-Cap SCrEER-—=-- —ood0Versigeessems ccccscococos ~
Underslze=sccsc=eses 524" x 15° ci&gsifier Noo Pecccc=e MOverflow
Send _
Coarse produgct--c=c=cccc= Fahrenwald g8lger--=<-=<-=Fine @Xf?flgw
Intermeéiate product 14" storage Tamk
7' storage Genk
No. 14 Diester-Overstrom table
Slimes Talilings . Mqdad1ings Concentrates

Figure 4. = Third flow sheet

Re-treatment of M3ddlings

A %total of B8.94 tons of veriocus middlings, dry welght, weg produced
from the 47.5 %tons of ore used in the three flow-gsheet processes. The
midélings contained some free corundum and a fair amount of andalusite,
which were recoverable by tabling without regrinding. Partial anslyses of
the middlings products are given in table 10.

The riddlings from the firgt and second flow-sheet processes were
passed over a 100-mesh Hummer screen and sepsrated into a coarse and
fine oroduct,. each of which was tabled separately to make concentrates 12
and 13, respectively. Middling from the third flow-sheelt process was |
trented separately to produce concentrate 1l4. The rejected ovortion of the ‘
mi8d1ing has been called coarse and fine middling talling in the summar-

ibzed data. . :
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TABL® 10 - Analyces of middlings

» Percent

Number Al?Os 8102} F@EOB TiOQ
T o« e e e e e e e e e o 44,6 46,5 0.99 0.82
2 e 6 e e e e e 4 e e o e 44.8 49.0 .43 w92
B o o o o o o a o o o o 6 41.3 51.2 - 49 =81
B 4 v e e e e e e e e . 48.9 45,9 - 28 .68
5 ¢ ¢ o o 5 s o o o o . 51.4 42.1 - 28 77
B o ¢« o o o + 6 o « o o o 47 .7 42,6 03D .92
7 . . o . o 45,2 46.8 031 1,17
B . ¢« « ¢ o o o o o o o o 47,9 48,3 G15) .92
9 . o o o o 44.4 49, 4 o &2 .82
W@ight@d averag@ o 45.3 47,4

Concentrates and Recovery Data

Weights, particle size, specifidgmvity° and chemicsl snalyses of
all the concentrates are listed in table 11, and the pyrometric cone
equivalents for each concentr&ﬁe are listed in table 12.

The concentrates show a wide range in grade which, excluding the
small amount of high-grade corundum recovered as concentrate 16, varied
between 52.1 %o 72.4 percent Al o0z and 25.2 to 44.9 percent S10o: This
range of concentrate grade may prove %o be valuable, as the main objective
of this work was %o produce enough high-alumina meterial so that refrae-
tory tests could be made to determine The wslue of the products.

TABLE 12. - Pyrometric cone equivalents? andalusife-
corundum concenirates

Assay , percent ' P. C. E. T@moeratur®9

Concentrate Al?QS 810o Now og.
. .. . .. 6%2.6 34,9 374 - 1,820%
2 o o e e e e 60.4 - 37.6 37+ 1,8204
 Z 80.3 38.9 38= 1,835-
4 o o 0 o« o o 87.6 29.3 38 _ 1,838
S 69.2 28.7 39 1,865
B o « ¢ o o o o 87.1 8.7 40 1,885
P e 0 86.3 29.5 38+ 1,835¢
8 . « o . 72.4 25.2 38 1,838
@ . o o o o e s 68.0 30,2 404 1,885+
10 ° o ° ° ° ° o 6594 5306 38 » 1 9835
I o o o o 0 . e 65.9 32.3 304" 1,865¢
12 o o o o o o o 52.1 44,9 , - 3B 1,7854
I3 ¢ ¢ o o o o e 862.2 35.7 38& 1.8354
14 . . . < . o 52.3 44,1 D= 1,835<
18 . - . . o . 59.0 39.6 B#5 '1»82?
16 o « o o o o e 91.5 5.7 41= 1,970
%% . . .Composite 62.3  3%5.1 38 1,835

“Ag determined by Northwest Exveriment Station, Buresu of Mines,
Seattle, Wash.
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Other prooortionate ocarts of th@ concenbrates heve buen 4Alciributed within
the Burebu of Mines for refractory and obher test work.

TABLE 11. - Andalusite-corundum ccncenthrates

Con- g Par- Spe- .

Flow ecen- Weight ticle cific CHEWI CAL ANALYSES. PERCENT

sheet trate pounds sire® gravity AlgOz 810z Fegly Ti0p Ko0 WapO MnCp®©
Lo 1 440 Fine  G.o7 62.686 54,5 (.39 0.71 (.27 0.11 0.75
l... 2 640 éo. 3.28 80.4 37.6 .98 .73 .29 03 .13
1-2. 3 1,887 Coarse 3.20 60.3 35.9 .83 87 .86 .06 .10
2... 4 5683 Fine 3,31 87.6 29.3 .42 77 .26 .02 .05
- SO 5 650 do. 3.36 69.2 28.7 .56 .87 .34 .02 .08
Ro. . 6 55686 do. 3.36 87.1 28.7 .58 77 .3 .07 .08
2... 7 1,873 Coarse 3.33 66.3 29.5 .49 P77 .34 .07 .03
... 8 1,171 - do. = 3B.40 72.4 25.2 .78 82 .26 .08 .04
oo g 3,323 Fine 3.33 68.0 30.2 .42 P77 L1707 .10
Bo o 10 762 Coarse  3.27 65.4 33.8 .54 .87 .35 .13 =
So oo 11 1,923 Fine 3.28 558 32.& .58 .66 . .29 .17 .10
#3.8= ~

dling 12 65,214 Coarse 3.08 52.1  44.9 .49 .77 .48 .25 .05 .
Do 13 3,030 Fine  3.24 62.2 35.7 .42 .66 .26 .17 .12
‘Do . 14 221 Coarse 3.10 52.3 44.1 1.09 77 .53 .19 .08
- Clean= : ' : ,

UpPoe o 15 556 Fine 3. 22 52.0 39.6 -3 77 - 38 - 07 o 70
Hi= '

grade 16 182 dos 3. 76 81.5 5.7 .PC . P7 .08 Tr. - 40
Compo-= ' 4
gite 22,605 . 3.2 62.3 35.1  .B3 76 .32 0.186 =

“The fine size 1s approximately minus 63-mesh. Thie coarse size is aporowimately
minug 20-mesh with some minus 100-mesh. ©“Clnds 1g an extraneous imourity re-
sulting from contact of the ore with leaunders, plpe linss, and other ecuipment
that had previously been used for manganese milling tests,

Andalusite is marketed on a specification of 80 o 85 percent .
Alo0z content and a specific gravity of 3.00 %o 3.15. Naay buyers also
specify that 25 to 50 vercent of the oroduct shonld be minus 4- and plus
10-mesh. This latter specification was not met by any of the test oro-
duects. Furthermore, it does not appear pogsible that such a svecifica-
tion can be met on the type of ore received, because of the intimate min-
eralogical association as shown by microscopic examination and im ovhoto-
micrographs (figs. 1 end 2).

A weighted composite of all the concenirates oroduced snalyzes
62.03 percent Aly0z, which would place this materisl in a class equiva-
lent to a marketab%e grade of andalusite, provided that minersalogical
character and refractoriness prove satisfsctory. Material between 50
and 70 percent A1203 can be composited from the various lots for the re-
fractory tests.

The distribution by weight, the chemical analyées» and sveeifie
gravities of the hesds, tallings, and concentrates, are given in table 13,

-—
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Weight. Chomlecal enalyses, percent
Material - pounds Als0z Si0p Feglg Ti0p o0  HNag0 So.g. F.C.E. @
Concentrate = 22,609 62.3 35.1 0.33 0.76 C.32 0.186 3.25 358
; Coarse middling ' ~ ‘
| talling. o . o 6,718 37.83 6l.4 .19 .87 - 66 A7 2.92 BLo 9
I Pine middling
i tadling . - » 2,706  35.4 62.9 .14 <87 .52 .18 2.90 324
i Tailingo ° ° o 18 945’%’ ! 3604 6008 019 o?? 061 a19 ?0 89 8?0 6"‘
Slime. - - - - 44,600 35.86 61l.4 - DL .92  1.14 A7 2.87 Sl=
Celgculated :
heading . - . 925,083  42.2 ©5.1 .42 .85 .79 .17 2.97 -
He gding by ' . .
analysig. . . = 42.5 54.2 - 33 o ?? P73 P9 2.958 32

opyrometric cone equivalent.

From the table, the ratio of concentration was 4.2 to 1. A lower-
grade product conteining between 50 and 55 percent Alp0z may orove to be
sultable for certein refractory purposes. A product nade by combining
the concentrates and the middlings as produced in this test overation
would contain about 52.5 percent Aly03; such a product would Totel 32,030
pounds, representing a ratio of concentration of 3.0 %o 1.

CONCLUSIONS

1. Over 11 tons of table concentrates, in lots containing 50 %o 70
percent Al , were made from Hawthorne, Nev.. ore. These are to be used
for @erami% gné refractory tests to d@termﬁn@ their value in comoounﬁin@
high-alumina refractories.

2. If a certsin standard quality of %the concentrates snalyring be-
tween 50 and 65 percent Algog proves to be of commerciasl value, such a
product can be produced by table concentrstion. A commercial plant de-
signed to provide well-classified and steady feed rates to tables undoubli-
edly could produce a falirly uniform product or a series of oroducts very-
ing in grade.

3. Specific-gravity determinations can be made quickly; they are
reliable evidence of the product grade and may be used as a method of
control in tabling operations.

| 4. The large proportion of minus 200-mesh fines oroduced by grind-

| ing suggests the possibility tThet additional recovery might be made by

' flotation on this material, provided such a product would have % value.
The formation of excessive amounts of fines in grinding is apparently an
inherent characteristic of the ore, which is a mixture of hard and sof®
minerals, most of them extremely fine-grained.

5. Zconomlic evaluation of a process for producing concentrates
from Hewthorne ore by table concentration will devend uoon the outcome
of cersmic and refractory tests. Before such an appraissl can be msAde,
the value and grade of a standard concentrate, as well as the u§@=vglu@ of
any substenderd byproduct, must be determined.

| » 4 00o






ANALYSIS OF ANDALUSITE-CQORUEDUM ORY SAMPLES
TAKER FROW VICINITY
0T HAWTHORNE, NEVADA

AS I3 BLBIS

SAWPLE LOCATION OF

typisal overbearing nmater-
ial o

terization-sili-
seous appesring

SANPLE £108. 510 21,0,  $Fev:
NO. SAEPLING DESCRIPTION 1038 2 Bhlg05  FFeO:
Giel Green Tale Claia No. 1 Eray with 2.8  40.72 5.3 Sppce
Sample te2ken from Qven 71t green streaks
on Southwest eorner of elaian.
Losation frou SV eorner of
elaim, GT-1, 125 K along end
line snd 160 exsterly and
parallel to side liue.
GT-2 green Tale elain llo. 1 Pypiesl ore  B5.30  40.04 . 50.46 Traee
‘ Sample tasken on southern taken ot
slope of hill epproximstely randon
500" eastorly fropm U soraer
snd 100' HN.
6T-3 Green Tals (leim Ho. 1. Soft light ma- 2-73  66.36 30.32  g3qent
) Saaple tsken from open sul gg?§&%é°;§§§iﬂ8
located 500! easterly, and ecwery fri-
rallel, from SW eorncr and  TOSES-very
00 N. . able
Gi;é Seme loeation as GF-1 bgtA tiall §23§§§h§§§;k?-95- 44.98 o 26.20 Heavy
taken from right side of dark 0 B
ouen oit. A in solor o
aT-14 Sample taken froa stoek pile g:;hggeoxg‘;;ym- 2.62 54.86 42.58 ...,
o . ¢ 4 r i Y Yo
of SP.R.R. Statlion a o w13h Sreen stresks
| : _ Random semple _ ' .
GP-15 %gﬁgglﬁiiélgﬁéisggmoéeﬁ?;xz taken for eharae-1.27 72.48 24.90 Traee






{ Cont. from page 1)

GT-18 Sample loeation as
aT-1

Bismerk  Sample taken frou

1 Bismark elsim 100!
Vesterliy slong
senter line from
Dise. gonunent and
80! N.

PDeep K.
to. 1

Saxgle taken frou
bottom of pile-
typizel ore

Typle=l ore-bdlue
with gray soloxs

Bpndon sanpleg-
grey #ith blue
apcts :

T e4d

3n.ar.

0. wr.

61.52 42.83 Traee

3.22

Ce 24

Anglyais nerformed 8-25-51

by 2.

B, Holt & C. ¥. Ticdeker
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INT?ODUCTION

Corundum and andalusite were discovered in August 1944 on what is now
known as-the. Blue Metal group of claims,: The property; comprising five
unpatented lode claims, is situated 20.miles northwest of Yerington in:the
Buckskin Mining District, Douglas. County, Nevada, An.engineer of the Bureau
of Mines examined the property on- November 1, 1944, and recommepded & small.
amount of drifting and crosscutting to determine more definitely the extent
and character of the ore deposit. -The work that had been done by the owners
was for sampling purposes only and was confined to a few small pits on the
outcrop, and no effort had-been made to delimit.the ore zone. - Samples taken
from the best surface showings were sent to the experimental station dn:iSalt.
Lake City for beneficiation tests, The results of the preliminary test work
appéared favorable, and upon the strength of them and the recommendations
made by -the Bureau, 2,5 miles.of access road was dpproved and completed early
in 1945, Exploration was started on June 24 and completed September 26,. 1945,

1/ “The Bureau of .Mines will welcome reprinting of this. paper provided the
' following footnote acknowledgment is used: "Reprinted frém Bureau of
. liines Report of Investigations 3895,". P
g/ 41n1ng engineer, Reno Div1sion, Mining Branch Buroau of Mlnes.
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In its program of exploration of mineral depos1ts, the Bureau of Mines
has as its primary objective the more effective utilization of our mineral
resources to the end that they make the greatest possible contribution to
national security and economy. It is the policy of the Bureau to publish
the facts developed by each exploratory project as soon as practicable after
its conclusion. . The Mining Branch,. Lowell B, Moon, chief, conducts prelim-
inary examinations, performs. the actual exploratory work, and prepares the
final report. The Metallurgical Branch, R. G. Xnickerbocker, chief, analyzes
samples and performs beneficiation tests. Both these branches are under
the supervision of Dr. R. Se. Dean, assistant director.

This paper is one of many reporting on various aspects of the Bureau of
Mines! program initiated in August 1939 by passage of the Strategic Minerals
act, the scope of which was .greatly expanded by subsequent legislations

Some of these papers were published as war minerals reports, others as
bulletins, technical papenrs, reports of investigations, and information
circulars of the Bureau of Mines qr in .technical journals.

Pt ‘

The Bureau s program at first included separate 1nvest1gations by the
Mining and Metallurgical Diwvisions,  but these were consolidated under
Assistant Director R. Se-Dean,. beginning July 1, 19u2. Mining and metale
lurgical 1nvest1gatlons waro carried-on in three regional organizatlons
more closely integrated .thareaficr -by.a-staff of specialists, who reviewed
findings made in the field and in Burcau Laboratories, considered proposals
for additional work, reviscd reports for publlcatleﬁ‘ and served as advisors
to the assistant dlrector.

With respect to this report. acknowledgment is made to W, T.. Benson,
who recommended. the project after having examined the property, .as well as.
to A. C. Johnson, Chief, Reno .Division, Mining Branch, and L. B« Moon, chief
Mining Branch, Bureau of 1} Wines, for thelr aid and dlrection.

LOCATIOV ATD COMWUNICATIONS

. The prOperty is.in sec. 1h Te 13 N., Re 23 Es, Douglas County, Név.,
on the west slope of the Singatze Range, approximately 20 miles northwest
of Yerington, Nev., in Lyon Countye. Yerington: is on the Nevada Copper Belt
Railroad and is the business and communication center for mining and farming
communities in and around Spith and Mason valleyse Telegraph and - telephone
services are maintained by the Western Union and Bell telephorie systems.
rcspect1ve Ve

The Buckskin mine, for which the district is nemed, is 1-1/2 miles

- southeast of the property. To reach the Blue Metal property from Yerlington,
it is necessary to go west 1 mile on Highway 95 (21t.) to its jurction with
the Ludwig-Smith Valley road; continue on this for 17. 9 miles; at this point
leave the Smith Valley road and take the road on the right; continue to bear
right for 2.1 miles on the newly constructed road until the main workings are
reacheds The roads are typical descrt roads maintained in fair condition by
the Countye.

974 : . -2~
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Figure 1. - Location map, Blue Metal corundum property.






~mountain ranges throughout the State, The altitude at the property is approxi-

- were locatcd in September 1944 shortly after corundum and andalu51te were
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PEYSICAL FEATURES AVD CLIMATE

R.I, 3895

Mo outstanding surface features are noticeablg in the‘immediate viéinity
of the property. The relief is moderate and typical of the foothills of the

mately 5,800 feet,” The foothills merge with Smith Valley to the south and

west and rise gradually to the north and east to form a spur, which is a part
of tho Singatze Range.

Vegeﬁation consists of desert grass and sagebrush, and no timber suit-
able for mine or other purposes is found on or near the property, 4 small
quantity of water is available from an abandoned shaft on the Blue letal
No, 3 claim, The condition of the shaft, however, made accurate measurement
of the quantity or reliability of flow impossible, The requirements for
present operations are small and are met by hauling water from wells in .
Smith Valley, approx1mate1y 3 miles dlstant ' '

OWNERSHIP OF PROPERTY

The Blue‘Metal group of claims was located by the present owners,
James S, Adams and Alex Castaing, of Yerlngton, Yev., and Judge Clark J,
Guild of Carson City, Wev. The Blue ifetal and Blue Metal Nos, 1, 2, and 3

discovered, ' Blue Metal Mo, 4 was taken up in August 1945, The ownership
is on a partnership basis, and no company has been formed, :

" HISTORY AND PAST PBOuUCTION

Originally the area included by the Blue metal group of claims was
prospected for gold, 4 shaft, reported to be 150 feet in depth, was sunk,
and a short adit was driven on what is now the Blue Metal No, 3, and many
shallow open cuts were dug on the other claims in a search for gold, A
small gold orc production from the shaft is reported; there are, however,
no records of the gquantity or value of the ore produced., Total gross value
of copper, gold and iron ores and gypsum produced in the Buckskin district
is $79,284,

The discovery of corundum and andalusite in August 1944 led to re-
location of the ground by the present owners in September of that year, Only
a very small amount of work was done on the best surface showing, and no
corundum~andalusite ore was mined or shlpped from the property.

DESCRIPTION OF THE DEPOSIT

Corundum and andalusite, intimately associated, occur as small aggregates
sparsely scattered throughout shear zones in highly altered andesite, the
country rock, The highly altered condition of the andesite has been caused
by an intrusion of granodiorite vhich is exposed on the north, south, and
west of the andesite, Iater intrugions by several lamprophyric dikes further
altered the andesites to the point where recognition is very difficult,
Silicification is fairly widespread in the immediate vicinity of the property,
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and those areas subjected to silicifying action stand out as prominent ridges
within the country rock,

A few smarl shear zones w1dely and 1rregu1arly scattered over the
property, varying in thickness from z.to 50 feet, are composed of a ser101tlc
or talcpse rock in which the corundum and andalusite occur, . The main shear
zone, containing the best showing of ore, is approx1mate1y 800 feet long
by 50 feet wide, It strikes N, 250 to 300 E. and dips steeply to the north-
west, In only a relatively -small portion of the zone, however, .is corundum
or andaluSIte found, The aggregates, the largest of which is only a few
square fcet in area, are confined to an area apnrozimatelv 50 by 75 foot
within the sericitic or talcose zone (flg. 2). :

The better-grado ore is oas11y distingulshable from the altered andeszte
and sericitic naterial by a distinctive dark~b1uo color imparted to it by
the corundum, Few if any wecll-formed crystals of either the corundum or
andalusite were noted. Yo doubt the grinding and crushing action within the
shear zone has obllteratcd crystal forms,

The. dep031t is comparatlvely shallow, whlch is falrly well proven by
the work done by the Bureau.. The decpest point below the outcrop in the
adit is only 70 feet, and no corundum or andalusite was. found cither in.

passing through -the shear zone or in the. crosqcut ‘which penetrated the. zQne -
for 23 feet, o 4 S :

It is possible, however, that both the adit and-crosscut penetrated a
barren portion of the shear zone, but, judging from the extrcmely small and
irregular occurrence of the corundum and andalusite on the.surface, it is

doubtful that any s1zeab1e aggregates of these minerals w111 be. found withln
the ghear zone. .

SAMPLING AND m\mLYéEs_

Durlng the progect no. samples were tak@n frow the surface exposures
of corundum and andalusite. Analysis of the sample taken from the pits
directly above the adit and sent to the experimcntal station in Salt Lake
City for test work is as follows: . .

-

: Peroent .
Al203 Fe Ca0 . Mgl Si02 . Wap0 - K20 = . IOI Tiop
40,0 0,31 0.8 .05 50,7 0,13 0.23  6.85 0.52

This sample is representative of only fhat‘poriion of the outcrop in

which it is possible to see the bluish color given it by the corundun and
anda1u81te. . v

‘Nine samples were taken from the ore zone cut by the adit. The location
and analyses are glven below:
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Sample B Porcent ! 0z/ton
No, |’ Type . Location ____A120218i0s i1ig0 |FepOz |IOI| Au jig
1 |Grab (fines) | 0+90 to 0498 17,2{75,1 0,28} - |- |- k-
2 |6rab (coarse) do, 27,7 [63.22(0.,22| - |~ |- -
3 Grab (fines) | 0+90 to 0+125 22,270,48{0,21| - |- | = =
4'  |Grad (coarse) do, 21,0 171.18(0,29| ~ - |- -
E*  |TFace Ti0g — 73,65
6 Chip, face of | ¢ . B B
drift 0+155 o o Tr |Tr
7 Chip, left S ' f R
of drift 0+153 to 0+154 o S Tr |Tr
8 Chip, right -
: of drift _ - do, , . Tr |Tr
9 Channel, right ‘ : : '
| of arift | .0+91 to +140 (2" x4") | 21.0569,14} -~ 0.78 |5.1 - |-
Note: : ‘ '
10 Chip 20+5 in crosscut - 21,3073,32 | 4,84

* Sample 5 (a concentrate made from sample 3) was made purely for qualita-
- tive purposes, and was assayed for TiOp in order to determine the fine,
black mlneral that was disseninated through some of the sericitic
material, : ‘

Complete. analyses of the samplos were not con51der¢d necessary, inas—
much as the low alumina content indicated that either there was only a very
small amount of corundum and.andalusite, or none at all, present in the
samples. The silica content is higher than normal for typical andesite, but
this can be.attributed to the fact that the country rock has been-subjected
to s11101fy1ng action by the granodlorlte 1ntrus1on Alumina content .is not
much higher than that of the andesite and many other igneous rocks, and the
amount of alumina present. 1ndleates that no economlcal y:important- concentra-
tion of  the corundun or andalus1tc 1s present 1n that bart of the shear cut
by the adit.and crosscut : :

MINE WORKIWGS

Developmbnt work on the corundnp and andalu51te outcrop on the property
consisted of a few shallow pits. This work was done on the only outcrops of
corundum and andalusite, in what is considered to be the main shear zone,
and apparently no effort was made to delimit the ore zone, all of the .work
was confined to a 50- by 50-foot area and was for sampling purposes only.

Many shallow trenches and open cuts are scattered over the property, and
on the Blue ketal ¥o, 3 claim there is a shaft approximately 150 feet in
depth, and a short adit, This work was done in the early 1900's in search
of gold., o corundun or andalusite is found in the vicinity of the old
workings, )

WORK BY THT BUREAU OF MINES

Work by the Bureau consists of an adit 200 feet long and a 23-foot
crosscut off the adit. :
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after completion of the adit to a length-of 175 feet (station 04175),
work was suspended for almost a month, On September 14 work was resumed,
- and’it was decided to drive the adit another 25 feet and to change the bearing
slightly to the north in’ ordcr to cut through a basic dike that had entered
the adit at station’ 04&65 Wo.change in the character of the rock on the -
footwall of the dlke was noted .and work on’ the adit was stopped at 0*200

A crosscut off the adit, bearing W, 260 E., was started at station
04115 and driven 23 feet along the strike of the sericitic zone, This was
approximately the middle of the sericitic zone, and it was thought that the
possibility of finding ore was somewhat better then if the zone hed been
cut by a serics of crosscuts. No corundum or andalusite was found.

All work was done under contract, the contractor furnishing all _supplics,
equipnent and labor, The work was started on June 25, 1945, and endcd
September 26, 1945, o a 5

BENEFICIAEIOH TESTS
Beneflclatlon tests by the Bureau's experimental station in Salt Lake
City were done on a sample of the higher-grade ore taken from the shallow
surface pits directly above the adit and 150 feet from the portal, - The
purpose of the tests was to determine the best method of concentratlon and
the- type cf concentrate that could bc made by the method sciected

The report or’ the results of the test work is quoted below, "

Test work was conducted on a samplc of corundum-andalusite
g bre fron the Blue Metals prOSpect Douglas County Uevada. f

Mlneraloglcally. this orec is composcd of micaceous’ altera—
- tion products,’ andalusite, corundum)- quartz, and rutile, & mlcro—'
scopic grid grain "count" indicated that there was'? to:'9 percent -
corundum by weight and 11 to 14 percent andalusite by weight,

Petrographic examinatlon of several thin sections shows that
the corundnm, andalusite, and rutile occur in small aggrogates and
also along fracture planes, The- aggrega$cs of these thrce minerals

-are approximately 48-mesh., Rutile ranges in size from minus 100-
to plus 400~ (theoretical) mesh and is well-formed in short prismatic
crystals,. The corundum and andalusite.are intimately associated
in the aggregates and the grain size of the andalusite ranges from
ninus 65~ to plus 200-mesh, The corundum ranges in size from minus
100~ to plus 400- (theoretical) mesh., Both the corundum and andalu-
" site crystals have cryptocrystalline inclusions of quartz and mica-
ceous gangue, The corundum and andalusite-are altering to mlcaceous
mlnerals, and no well-developed crystals of corundum were observed,’
The physical structure of the fine corundum is such that even if.

liberated from andalusite it is doubtful that it would meet abrasive

specifications. R
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A sample of the ore was roll-crushed to 20-mesh and screened
on 35~ and 65-mesh, The minus 20-mesh and plus 35-mesh fraction
was tabled; tailings were rejectod, and the concentrate was re-
ground to minus 35-mesh and screened on 65-mesh. 4All of the nminus
35~ plus 65-mesh material was tabled, and tailings were rejected.
The concentrates were reground to minus 65-mesh, combined with
the remainder of the minus 65-mesh material, deslimed, and tabled.
& rutile product, two corundum concentrates, a middling, and a
tailing were obtained from the minus 65-mesh material, The rutile
product contained only 14,8 percent of the titanium and assayed
16,0 percent Ti0p. Recoveries in the combined corundum concentrate,
based on nmicroscopic estimates of 38,2 percent corundum and 44,5
percent andalusite, were 78,4 percent of the corundum and 55,3
percent of the andalusite; the chemical analysis of the combined
product was 78,0 percent 41203, 17.0 percent SiOp, 1.36 percent
Ti02, and 0,9 percent Fe, 4An additional 20,5 percent of the
corundum and 19,8 percent of the andalusite could be obtained
by combining table middlings with the corundum products; however,
the estimated grade of the combined products would be lowered to
27,5 percent corundum and 34,4 percent andalusite. This product
probably would neet specifications for refractory uses, as it
assayed 62 percent Alp0z and 31 percent SiOgz.

These beneficiation, tests were run for purpose of liberating
and concentrating abrasive quality corundum, 4lthough abrasive
corundum was not recoverable, this ore probably could be used for
preparing high~alumina refractories. In this case fine grinding
would not be necessary, and 20~ to 35-mesh comnlnutlon would
suffice,

Flotation of corundum from ore ground to 100-mesh and des—
limed gave neither high recovery nor high-grade products, Only
low-grade combined corundum-andalusite concentrates were re-
covered, The chemical assay of the combined product was 62.2
percent R203, Numerous reagent combinations were employed, but
in no case was a successful separation obtained.

Summarizing the results of test work on the Blue Metals
corundum-andalusite ore, relatively fine grinding was necessary
in attempting to liberate the mineral constituents., Even at
65-mesh sizes, poor liberation was obtained; both corundum and
andalusite were recovered in a combined concentrate, and hence
the abrasive uses of the product would be limited. TFor re-
fractory purposes a combined corundum-andalusite product could
be obtained at coarser sizes and still assay 60 percent 4l203,

No high-grade corundum products were obtained by tabling,
even at minus 65-mesh sizes, However, 99 percent of the
corundum and 75 percent of the andalusite were recovered in a
combined product that assayed 62,2 percent Alp0z, 31.4 percent
Si0g, end 1,0 percent TiOp, Recoveries by straight flotation
treatment were unsatisfactory,
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INTRODUCTION

Corundum and andalusite were dis covered in August 1944 on what 1is
now known ss the Blue Metal group of claims. The property, comprising
five unpatented lode oclaims, 1s situated 20 mliles northwest of Yerington
in the Buckskin Mining District, Douglas County, Nevada. An engineer of
the Buresu of Mines examined the property on November 1, 1944, and recom-
mended a small amount of drifting and crosscutting to determine more def-
initely the extent and character of the ore deposit. The work that had
been done by the owners was for sampling purposes only and was confined to
a few small pits on the outcrop, and no effort had been made to delimit
the ore zone. Samples taken from the best surface showings were sent to
the experimental station in Salt Lake City for beneficlation tests. The
results of the prelimlnary test work appeared favorable, and upon the
strength of them and the recommendations mede by the Bureau, 2.5 miles of
access road was gpproved and completed early in 1945. Exploration was
started on June 24 and completed September 26, 1945.

ACKNOWLEDGMENTS

In its program of exploration of minersl deposits, the Bureau of
Mines has as its primary objJective the more effective utilization of our
mineral resources to the end that they make the greatest possible contri-
bution to national security and economy. It is the policy of the Bureau
'to publish the facts developed by each exploratory project as soon as
practicable after its conclusion. The Mining Branch, Lowell B. Moon,
chief, conducts preliminary examinations, performs the actual exploratory
work, and prepares the finsl report. The Metallurgical Branch, R. G.
Knickerbocker, chief, analyzes semples and performs benericiation tests.
Both these branches are under the supervision of Dr. R. s. Dean assistant
director.

: This paper is one of many reporting on various aspects of the Bureau
- of uines‘ program 1n1t1ated in August 1959 by passage of the Strateglc

I7 The Bureau of Mines will welcome reprinting of this paper nroiId g The
\ following footnote acknowledgment is used: "Reprinted from Bureau of
Mines Report of Investigations 3895."

2/ Mining engineer Reno Division Mining Branch Bureau of Mines;////
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Minersls act, the.gcope df&which was greatly expanded by subsequent

legislatlon..

Some of these papers were published as war minerals reports,
others as bulletins, technical papers, reports of investigations, and
‘information circulars of the Bureau of Mines or 1n technical Journals.

' The Bureau'!s program at first included separate lnvestigatlons by
the Mining and'uetaglurgical Divisions, but these were consolidated under
Assistant Director R. S. Dean, beginning July 1, 1942. Mining and metale
lurgliocsl investigations were carried on in three regional organizations

more closely integrated thereafter by a staff of specialists, who re-
viewed findings made in the field and in Bureau Laboratories, considered
- proposals for additional work, revised reports for publication, and

served as advisors to the assistant director.

With respect to this report, acknowledgment is made to W. T. Benson,
who recommended the prolect after having examined the property, as well
as to A.. C. Johnson, Chief, Reno Division, Mining Branch, and L. B. Moon,
chief, Mining Branch, Bureau of Mines, for their aid and direction.

~ LOCATION AND COMMUNI CATIONS

The property is in sec. 14, T. 13 N., R. 23 E., Douglas County, Nev.
on the west slope of the Singatze Range, approximately 20 miles northwest
of Yerington, Nev., in Lyon County. Yerington is on the Nevada Copver
Belt Rallroad and is the business and communication center for mining and
farming communlities in and around Smith and Mason valleys. Telegraph and
telephone services are maintained by the Western Union and Bell telephone
systems, respectively. ' ' : S

The Buckskin mine, for which the district i1s named, is 1-.1/2 miles .' ‘
southeast of the property. To reach the Blue Metal property from Yering- :

- ton, it 1s necessary to go west 1 mile on Highway 95 (alt.) to 1ts junction W
with the Ludwig-Smith Valley road; continue on this for 17.9 miles; at X
this point leave the Smith Valley road and take the road on the right;
continue to bear right for 2.1 miles on the newly constructed road until
the main workings are reached.  The roads are typlcal desert roads main-
tained in fatr condition by the County. ‘ ' :

PHYSICAL FEATURES AND CLIMATE

No outstanding surface features are noticeable in the immediate
vicinity of the property. The relief 1s moderate and typical of the foot- -
hills of the mountaln ranges throughout the State. The altitude at the
property is approximately 5,800 feet. The foothills merge with Smith
Valley to the south and west and rise gradually to the north and east to
form a spur, which is a part of the Singatze Range.. '

Vegetation consists of desert grass and sagebruch, and no timber.
suitable for mine or other purposes is found on or near the property. A
small quantity of water 1s avallable from an abandoned shaft on the Blue
Metal No. 3 claim. Tpe condition of the shaft, however, made accurate

~ measursment of the quantity or reliabllity of flow impossible. The require-
- ments for present operations are small and are met by hauling water from
" wells in Smith Valley, approximately 3 miles distsant. ” _

OWNERSHIP OF PROPERTY

" The Blue Metal group of claims was located by the present owners,
James S. Adams and Alex Castalng, of Yerington, Nev., and Judge Clark J.
Guild of Carson City, Nev. The Blue Metal and Blue Metal Nos. 1, 2, and 3
were located in September 1944 shortly after corundum and andalusite were
discovered. Blue Metal No. 4 was taken up in August 1945. The ownership
18 on a partnership basis, and no company has been formed. : . o

HISTORY AND PAST PRODUCTION

\f\\\\‘ Originally the area included by the Blue Metal group of claims was
. eg::\:d for gold. A shaft, reported to be 150 feet in depth, was sunk,

rt adit was driven on what 1¢ now the Blus Metal No. 3, and meny 4
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shallow open cuts were dug on the other claims in a search:for gold.

A small gold ore production from the shaft is reported; there are, how-
ever, no records of the quantity or value of the ore produced. Total
ross value of copper gold, end iron ores and gypsum produced in the
uckskin dlistrict is $§79,284. |

The discovery of corundum and andalusite in August 1944 led to re-
location of the ground by the present owners in September of that year.
Only a very small smount of work was done on the best surface showing,
and no corundum-andalusite ore was mined or shipped from the property.

DESCRIPTION OF THE DEPOSIT

Corundum and andalusite, intimately assoclated, ocour as small
‘aggregates sparsely scattered throughout shear zones in highly altered
andesite, the country rock. The highly altered condition of the andesite
has been caused by an intrusion of grandlorite which 1s exposed on the

© north, south, and west of the andeslte. Later intrusions by several
:lemprophyric dikes further altered the andesites to the point where re-
cognition 13 very difficult. Silicification 1s failrly widespread in the
immediate vicinity of the property, and those areas subjected to silici-
fying action stand out as prominent ridges within the country rock.

'A few small shear zones widely and irregularly scattered over the
property, varying in thickness from 2 to 50 feet, are composed of a seri-

- ¢itic or talcose rock in which the corundum and andalusite occur. The
main shear zone, containing the best showing of ore, is approximately 300
feet long by 50 feet wide. It strikes N. 250 to 300 E, and dips steeply
to the northwest. In only a relatively small portion of the zone, however,
1s corundum or andalusite found. The aggregates, the largest of which is

+ only a few square feet in area, are confined to an area approximately 50
by 75 feet within the sericitic or talcose zone (fig. 2).

The better«grade ore is easily distinguishable from the altered ande-
site and sericitic material by a dlstinctive dark~blue color imparted to it
by the corundum. Few if any well-formed crystsls of elther the corundum
or andalusite were noted. No doubt the grinding and crushing action within
the shear zone has obliterated crystal forms. - ‘

The deposit 1s comparatively shallow, which is fatrly well proven by
the work done by the Buyreau. The deepest point below the outcrop in the
adit is only 70 feet, and no corundum or andalusite was found either in
passing through the shear zone or in the cross cut, which penetrated the

zone for 23 feet. o

. It 1s possible, however, that both the adit and crosscut penetrated a
barren portion of the shear zone, but, Judging from the extremely smsll and
irregular occurrence of the corundum and andslusite on the £ surface, it 1is
doubtful that any sizesble aggregates of these minerals will be found within

-the shear zone.
SAMPLING AND ANALYSES

o .During»the prbjeot,'no samples were taken from the surfsce exposures
of corundum snd andslusite, Analysis of the sample taken from the pits
directly above the adlt and sent to the experimental station in Salt Lake

City for test work is as follows:

. . ‘ . , , Percent - - ; -
Alg03  Fe  Ca0  MgO  Si0p  Nag0 K0 LOI - T10,4
40.0 0.31 0.8 .05 B® 0.1  0.23  6.85 g3

This sample is representative off only that por tion of the outcrop in
which 1t 1s possible to see the bluish color given it by the corundum and -
andalusite. T o : _ Lo o

Nine samples were taken from the ore,zqné cut by the adit. The lo-

\\\Sifiij\and analyses are given below: '
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o - ® ‘  R.I. 3895
-~ Semple ' 4A ' \ _Percent 0z/ton
No. Type Location _ AToUz 9102 Mg0 Feo0z LOI Au  Ag

1 Grab-(fines) 0450 to 0498 17.2 75.1 0.28 = .- . -
2 Grab (coarse)  do. _ 27.7 63.22 0.22 = - = =
3 Grab (fines) 0480 to 0’1257, 22.2  70.48 0.21 - - = -
4 Grab (coarse) ~ do. . 21.0 71.18 0.20 =~ - - =
O% Face T10g =« 73.66 : :
6 “Chip, face of : _ ‘ ' _
- drift 04155 R ' o Tr Tr

4 Chip, left ' - ‘ B ' ‘ '

of drift = 04153 to 04154 o - Tr Tr
8 Chip, right = - , S : .

of drift . do. o . : ) Tr Tr
9 Channel, right , B _

of drift 0491 to 4140 (2v o
x4") . 21.15 69.14 -~ 0.78 5.11 - =
Note: o . _ : '
10 Chip. 2045 in crosscut 21.30 735.32 - 4,84

* Sample 5 (a concentrate made from sample 3) was made purely for qualitam.
tive purposes, and was asgsayed for Ti0Oo in order to determ ne the fine,
black mineral that was disseminated through some of the sericitic materisl.

Complete anslyses of the ssmples were not considered necessary, inag-
much as the low alumina content indicated that either there was only a very
small amount of corundum and andslusite, or none at all, present in the
sasmples. The silica content is higher than normal for typical andesite, but
this can be attributed to the fact that the country rock has been subjected
to silicifying action by the granodiroite intrusion. Alumine content 1is
not much higher than that of the andesite and many other igneous rocks, and
the amount of alumina present indicates that no economically imoortant con-
centrstion of the corundum or andalusite 1is present in that part of the shear
cut by the adit and crosscut. }

MINE WORKINGS

x Development work on the corundum and andalusite outcrop on the oroperty
conslsted of a few shallow pits. This work was done on the only outcrops of
corundum and andalusite, in what 18 considered to be the main shear zone,

- and apparently no effort was made to delimit the ore zone. All of the work
was confined to a 50-by 50-foot area and was for sampling purposes only.

o Many shallow trenches and open cuts are scattered over the property,
and on the Hue Metal No. 3 claim there 18 a shaft approximately 150 feet
‘An depth, and a short adit, This work was done in the early 1900fs %n

"search of gold. No corundum or andalusite is found in the vicinity of the |

014 workings.
o ‘ WORK BY THE BUREAU OF MINES

. Work by the Bureau conslsts of an adit 200 feet long end a 23-foot N
~erosscut off the adit. } l

After completion of the adit to a length of 175 feet (station 04175), {
‘work was suspended for almost a month. On September 14 work was resumed,
~and 1t was decided to drive the adit another 25 feet and to change the bear~
ing slightly to the north in order to cut through a basic dike that had
entered the adlt at station 041656. No change in the character of the rock
on the footwall of the dike was noted, and work on the adit was stopped at
04200.
A crosscut off the adit, bearing N. 260/ was started at station 0%115
and driven 23 feet along the strike of the sericitic zone. This was approxi-
mately the middle of the gsericitic zone, and 1t was thought that the possi-
"bi1lity of finding ore was somewhat better than if the zone had been cut by o
a series of crosscuts. No corundum or andelusite was found. . . o

' A1l work was done under contract, the contractor furnishlng all sup-,
plies, equipment, and labor. The work Wassatarted on June 25, 1945 and
ended September 26, 1945,},. : : . -

e
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¥ DENEFICIATION TESTS

Beneficlation tests by the Buresu's exoerimental'sgaﬁion'in,qzlt
xe City were done on a sample of the higher-grade ore taken from the
ggallgw gurface pits directly above the adit snd 1560 feet from the ovor-
tal. The purpose of the tests wss to determine the heat method of con-
centration and the type of concentrate that could be made by the methoA

gelected.

The report on fhe'results‘of the test work 1s auoted below.

‘ aum-snAalualte
Test work was conducted on a ssmole of corundum-snAas|
ore from the Blue Metals prospect, Dogglas County ,” Mevada,

: 117y or sce 1+evr-
Mineralogically, this ore 19 composed of mlcsceous =1Te
ation produc%s, 9ndéluslte, corunium, ausrtz, and rutile. A
microscopic grid grain Heount! indicated that there wea 7 to
9 percent corundum by weight snd 11 to 14 vercent andsalusite

by weight.

amination of seversl thin gections gshowsa
thatpgggogggggégm?xggdalusite, andlruttle‘ggcur in sm;ll &:n
' a0 slong fracture olsnes. The agarezates o
%ﬁgggt%grggdmgterals a%e sporoximately 48-mesh. Rutile rances
in size from minus 100-%to olus 400- (theoreticsl) mesh snA 1sa
well-formed in short orismatic crystals. T™he corundum sn? snAs-
lusite are intimately associsted in the sggregstes and the gyrain
size of the sndalusite ranges from minug 65 to olusg 2NN.meah,
The corundum ranges in. size from minus 100- to olus 400~ (theo~
retical) mesh. Both the corundum snd andslusite erystala have
eryptoorystalline inclusions of ousrtz and micsceous gsncue.
The corundum and andalusite are altering to mlcaceous minersle,
end no welledeveloped crystsls of corundum were ohserved. ™he
gh%sical atructure of the fine corundum ia such that even 1f
iberated from andslusite 1t is doubtful that 1t moulA meet
abrasive specifications. o : o
‘ BENEFY CTATION

A sample of the ore was roll«gerushed to 20-mesh snd screened on *R..
and 65-mesh. The minus 20-mesh and olus €5~mesh-fractlon wag tahled:
tallings were rejected, and the concentrate was reground to minuse 28 mash
and screened on_ 85.mesh. All of the minus 35~ vlus 685.mesh materisal weg
tabled, and tailings were rejected. The concentrates were resrount to

~ ginusm6g~mesh,tcg? 1nedAw1t21{he remainder of the minus 65-mesh material,
eglimed, and tabled. rutile ‘ ' ~
miaéiin%: ang a taigin were'obtg§gggc;ﬁogwghgogggggmsggggggtgzgg;ia{ '
The rutile product contsined only 14.8 pereent of the titanium»nnakés;aved
16.0 percent Ti0s. Recoveries in the combined corundum conaentwate, hased
on microscopic estimates of 38.2 vercent corundum snA 44, K~ oercdnf’nna‘f'
lusite, were 78.4 percent of the corundum and 55.8 ' the anAed o

> t of the sndalyattes
the chemical analysis of the combined produet was nggcen + Tusites
percent S102, 1,36 percent TiDs, and 0.9 percent Fe. “A§e§3§?£1A1’°*’ 17.9

percent of the corundum and 19.8 percent of the andalusite coulgnaltpn 3

be obtained

by combining table middlings with the corundum products; however, the tl-
mated grade of the combined products would be lowered to 27.5'pe;cent est
coru?ggm :gd 54;4 pergenttandaluslte. This product probably would meet
specifications for refractory uses, as 1t assayed 62 percent Al

percent 810p. ' o ’ N . P o 205,gn§ 31

These beneficlation tests were run for purpose of liberating and
concentrating abrasive quality corundum. ' Although abrasive corundum ivas ‘
not recoverable, this ore probably could be used for preparing high-slumina

refractories. In this case ‘fine grinding would not be nece : -
to 36emesh comminution would suffice. ne Yous necessary, and 20

- Flotation of corundum from ore ground to 100-mesh andAdeslimea gave
neigher high recovery nor high-grade products. Only low-grade combined
corundum-andalusite concentrates were recovered. The chemical agsay of -
the combined product was 62.2 percent Ro0z. Numerous reagent combinations
were employed, but in no case was a successful separation obtained. '

“5=
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. Summarizing the results of test work on the Blue Metals corundum-
endalusite ore, relatively fine grinding was necessary in attempting to
1iberate the mineral constituents. Even at 65-mesh sizes, poor liberation
was obtsined; both corundum and andalusite were recovered in a combined
concentrate, and hence the abrasive uses of the product would be limited.
For refractory purposes & combined corundum-andalusite product could be
obtaine<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>