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OFFICIAL FILE COPY 


1!TTTI 


To:	 The File 


From	 Assistant Chief, Office of Minerals Exploratio 


Qiih4c-t • ncf4c'c TiCfl 


Mr.' A. H. Scott, President	 S 


Magnet Cove Titanium (Rutjle) & Columbium Corp. 
Little Rock, Aikansas 
(DMEA-2486 (Columbium)) 


Mr. ;Scott visited Mr. Frank E. Johnson and me-on September 26, 1966) 
regarding possible financial assistance from the Government to drill 
additional holes on his company's property in the Magnet Cove area, 
Arkansas. Prior to this visit, Mr. Scott had written requesting an 
appointment and had sent copies of correspondence to and from the 
offices of Senators Edward B. Long and John Stennis, comments on 
discussions with Mr. William N Lawrence, Office of Emergency 
Planning, and Senator John McClelland, and newspaper reports on. 
the increasing demand for titanium by major aircraft manufacturers. 


•	 Following lengthy introductory remarks about the titanium situation, 
Mr. Scott asked if the Office of Minerals Exploration is authorized 
• to explore, anywhere in the United States without instructions from 


other Government agencies When qssured that ONE operates inde- 
• ,	 pendently of other agencies, 'he asked if additional drilling on his 


property could be undertaken with ONE assistance. He was informed 
that the drilling completed by the U S Bureau of Mines in 1948 
had indicated the presence of a considerable tonnage of low-grade 
rutile columbium-bearing material and that additional drilling would 
be close-spaced and more in the development stage than exploration 


• ' and, therefore, not eligible for, assistance under ONE regulations. 
This statement was accepted without much question and he left the 
office shortly thereafter. 


Since the early 1950's, Mr. Scott has made frequent inquiries of 
various Government agencies for assistance to develop his property. 


The principal technical problem is to , develop a feasible method' to 
treat this material, and Mr. Scott has been informed of this on 
many occasions.' An application' for assistance under the D'EA program 
(DNEA-2486) was denied in 1952 because the metallurgical problem 
superseded the need for finding additional reserves 
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A • H. S C Ott i 357 Rivereliff	 •r	 c'E;Iv:I. Little Rock, Arkarsas 23 1966. 
August 23, 1966 


#r. Frank Johnson, Chief Titanium 
U. S. Department of Interior, Geological Survey 
Office of Minerals Exploration 
Washington, U . C. 


Dear Mr. Johnson: 


The enclosed statements are numerous and my personal statement 
is rather lengthy and comprehensive. However, I did my best to 
present just facts as I found them pertaining to the current pro-
duction of Ruti]e in the United States and Australia and the 
anticipated production of. Rutile. in erra Leone. 


I do hope that your tight, busy schedule will permit you 
to analyze and study these statements as I am convinced that our 
Government must go all out to find likelydeposits of Rutile by 
core-drilling and blocking out on an extensive basis. 


Sincerely yo rs, 


S/d	 O. H. Scott 
end.







MAGNET COVE TITANIUM (RuTILE) & COLUMBIUM CORP. 


357 Rivercliff ..- 2000 'Magnolia Ave.

Little Rock, Arkansas


August 17, 1966' 


Sen. Edward B. Long 
Senate Office Bldg.	 Re: 335 planes shot from the air to date 
Washington,' D. C. 	 over Vietnam - Mr. McNamara indicates 


a 580-plane loss this year at a cost 
of approximately $16200,000000. 


My dear Sen. Long: 


Mr. Daniel B. Miles, your Administrative Assistant, was most courteous to me 
during my recent visit to your office in permitting me to discuss a sensitive and 
precious ore (rutile) that must be available 'at all times in the production of 
airplanes and spacecraft by manufacturers located in your Congressional District. 
The healthy economy of your District could be strangled and deflated-to a great 
degree if any of the large plants were closed down for any length of time because 
of shortage of any strategic ore used by them. 


The enclosed statement is rather comprehensive and long; however, I am confident 
you will be well-compensated in studying and analyzing the facts contained 
in this overall appraisal of the raw ore (rutile) and the finished titanium metal 
used in the production of airplanes, spacecraft and military equipment. 


Submarine warfare, could be a reality within 2 to 14 years -- not likely,, but 
possible • Russia could supply numerous submarines to, North Vietnam by some kind 
of lend-lease arrangement or an outright sale. It is Russia's hardware in North 
Vietnam presently and many' of her Technical and Air Force personnel and experts 
are not only advising the North Vietnamese soldiers but are actually operating 
their own installed.equipment in shooting down our planes and pilots. 


I do hope your tight,' busy schedule will permit you to write the suggested 
personalities outlined in the statement if you come to the conclusion your 
District must be protected at all times against the shortage of rutile that would 
occur if and when we become involved in submarine warfare. 


Cong. Wilbur Mills has a fine grasp of titanium and its impact in our military 
and peacetime economy. He knows of my activities. 


Any courtesy you can extend in meeting this request will be greatly appreciated. 


Sincerely  yours , 


C. H	 cot , President 


CHS/mdw 
Enclosures







RICHARD 8. RUSSELL, GA.,CHAIRM 


#.	 JOHNSTENNIS, 'rIISS.	 LEVERETY SAL LL. MASS. 
STUART SYMINGTOH MO.	 MARGARET CH'WITH, MAINS 
HEJ'IsY M. JACKSON, WASH.	 STROM THURMOND, S.C. 
SAM J. ERVIN, JR., N.C. 	 JACK MILLER, IOWA 
HOWARD W. CANNON, NEV.	 JOHN 0. TOWER, TEX. 
ROBERT C. BYRD. W. VA. 
STEPHEN M. YOUNG. OHIO 
DANIEL K. INOUYE, HAWAII 
THOMAS J. MCINTYRE, N.H. 
DAhIEL B. BREWSTER, MO. 
HARRY V. BYRD, JR., VA. 


WILLIAM H. DAROEN, CHIEF OF STAFF 
CHARLES B. KIRSOW. CHIEF CLERK
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COMMITTEE ON ARMED SERVICES 


June 3, 1966 


Mr. C. H. Scott, President 
Magnet Cove Titanium (Rutile) 


& Columbium Corp. 
427 Hall Building 
Little Rock, Arkansas 


Dear Mr. Scott: 


I certainly appreciate your good letter of May 25, and 
the detailed information which you imparted to me on the 
importance of titanium in our military preparedness program and 
the production situation at the present time. 


I certainly agree that this appears to be a very serious 
problem and I will look into it just as soon as I can. As soon as 
I have some more detailed information, I will let you hear from 
me again.


Thanks 'again for your interest in providing me with 
this information. It was good to hear from you. 


With best wishes, I am


,Sincerely, 


VN-


chn Stennis 
United States Senator







RICHARD B. RUSSELL, GA., CHAIRMAN 


JOHN ST TNNIS, MISS. LEVERETT SALTONSTA	 • MASS. 
STUART SYMINGTON, MO. MARGARET CHASE SMITH, MAINE 
HENRY M. JACKSON, WASH. STROM THURMONO, B.C. 
SAM J. ERVIN, JR., N.C. JACK MILLER, IOWA 
HOWARD W. CANNON, NEV. JOHN 0. TOWER, TEX. 
ROBERT C. BYRD. W. VA. 
STEPHEN N. YOUNG. OHIO 
DANIEL K. INOUVE, HAWAII 
THOMAS J. MCINTYRE, N.H. 
DANIEL B. BREWSTER, MD. 
HARRY F. BYRD, JR., VA.
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'Uniffeb Zictiez Zonate 
COMMITTEE ON ARMED SERVICES 


WILLIAM H. GARDEN, CHIEF OF STAFF 
CHARLES B. KIRBOW, CHIEF CLERK June 1, 1966 


Mr. C. H. Scott, President 
Magnet Cove Titanium and Columbium .Corporation 
427 Hall Building 
Little Rock,. Arkansas 


Dear Mr. Scott: 


Senator Russell has asked that I acknowledge and thank 
you for your letter of May 26, 1966, in regard to developing a 
large deposit. of titanium (rutile) in this country, thus lessen-
ing our dependence on imports of this strategic and critical 
material.	 . 


The Senator is' appreciative of having your comments on 
this matter and is calling your views to the attention of the 
appropriate officials of the Department of Defense, and the 
Office of Emergency Planning.


Sin ?erely yours, 


hi)2	 &" 
Charles B. Kirbow 
Chief Clerk 







Mc'	*Stes 
580-plane.Loss 
T 	 War 


WASHINGTON (AP)—Defense Secretary Robert S. 
McNamara estimates that the United States in the current 
fiscal year will lose 580 attack aircraft—worth $1.2 
billion—.in the Vietnam air war. 


McNamara has' assured senators, however, that the 
pending $58-billion defense fund bill, includes provisions 'for 
more than enough replacement planes. 


Testifying in secret before the Senate Appropriations 
Committee on August 1, McNamara said: 


"Attack aircraft losses will	 - 
run around 580 probably. Those 
airplanes are worth roughly '$2 Young asked. "They don't have much industry up there, ,do million apiece. So that is about they?" 
$1.2 billion I would think in "No the industry Is very 
terms of aircraft losses per small, !     McNamara replied. year at the present rate."	 "About 15 per cent of their 


McNamara's report on air- economy might be thought of as 
craft losses is" included in a industrial. The other 85 per cent 
censored transcript of his testi- is agricultural * * .. They have 
mony on the big annual defense one rather small steel plant and 
bill,	 they have a cement plant of 


Senator Milton R. Young fairly good size. They have a 
("op , N.D.), noting recent few other industrial plants. But 
heavy 'aircraft losses in Viet- it is a very, ,very small 
nam, asked McNamara:	 industrial economy. 


"Are we keeping abreast of "Our attacks in North Viet- 
these losses in new produc- nam are directed principally 
tion?"	 '	 against the lines of comm-unica-


McNamara replied that esti- tion, over which they are 
mates on aircraft losses for the moving men and equipment into 
fiscal year 1966, which ended South Vietnam *. * 
June 30, ran below estimates.  


He said that loss estimates on 


!McDdnne'lLW-iñ's 
F4'C6 htrad 


I For $439 Million 
St. Louis Firm to Build Five 


Different Models of Plane 
For Navy, Air Force Use 


Grumman Gets a.Navy Award 


• By a WALL STREET JOURA1 Staff Reporter 


WASHINGTON—McDonnell Aircraft Corp. 
received a $439 million contract for five dif-
ferent models of the F4 plane 'for the Navy 
and Air Force.  


The St. Louis , concern had previously re- 
ceived $424 million In F4 contracts. 


The F4 known as the 'Phantom, is a two-
seat tactical-strike plane and all-weather in-
terceptor. Powered by two General Electric 
Co. tourbojets, it has a top speed of 1,500 miles 
an hour. ' A reconnaissance version also is 
built. Used extensively In the,. Vietnam war, 
the plane is equipped with Sparrow radar 
homing missiles and Sidewinder Infrared horn-
ing missiles for Interception of' enemy air-
craft. The F4 can also'carry 13,000'pounds of 
bombs externally. 	 "'	 S 


Other defense contracts:  
Grumman Aircraft Engineering Corp., 


Bethpage, NY., a $12.4 million award from 
the Navy for research and development work 
M EA6B aircraft.	 '	 S 


attack aircraft, inciuurng CUII1- 


bat and ' noncombat, had been MCDONNELL AIRCRAFT CORPORATION NOW HAS TWO CONTRACTS FOR A TOTAL OF .  


	


projected at 448 but actually	 MORE THAN 850 MILLION DOLLARS TO PRODUCE THE PHANTOM F-.4, ALSO OTHER were 406, or 42 less.


	


 
"We lost 271 helicopters," he	 cois WHICH ARE PRODUCING APOLLO, MINUTEMAN, P-111,9 PROPOSED 


	


continued. ,"We planned to lose 	 29000 MILE PER HOUR SUPERSONIC PLANE, A-.7, C-5 CARGO, ENGINES BY. 


	


352, so the losses were 81 fewer	 PRATT-WHITNEY AND GENERAL ELECTkIC AND DIFFERENT' TYPES OF HELICOPTERS than  
i.iutur 1UNIVAU21 Ur 	 F,6i7AL JNJ)'i) Ui' 'rn UIt 


(RUTILE) MUST BE IN}ORTED FROM AUSTRALIA, OUR NATION MUST PROTECT 
ITSELF AGAINST ANY POSSIBILITY OF THIS PRECIOUS AND 'ESSENTIAL ORE 
BEING CUT OFF BY SUBMARINE WARFARE BY GENERATING AN AGRESSIVE AND 
INTENSE EXPLORATION PROGRAM BY, THE U. S. GEOLOGICAL SURVEY AND THE 
U. S. BUREAU OF MINES TO PINPOINT, CORE DRILL AND BLOCK OUT MANY OF 
THE PRECIOUS ORES SO ESSENTIAL IN THE DEVELOPMENT OF OUR CURRENT 
MILITARY PREPAREDNESS PROGRAM AS WELL AS THE FUTURE. THE U. S. 
GEOLOGICAL SURVEY AND THE U. S. BUREAU OF NINES HAVE BEEN GREATLY 
HANDICAPPED BY THE LACK OF AMPLE APPROPRIATION BY COIGRESS TO DO THE 
CRJ'DITABLE JOB THEY ARE CAPABLE OF DOING. THEY NEED MORE MANPOWER 
AND BETTER EQUIPMENT FOR METALLURGICAL RESEARCH IN ORDER TO KEEP PACE 
WITH OUR EXPANDING PEACETIME AND MILITARY ECONOMY. I TRUST YOU CAN 
FEEL JUSTIFIED IN CONTACTING THE P$RSONALITJES SUGGESTED IN MY 
STATEMR?II'P	 - 
WE IAVE BE VERY LIBERAL WITH OUR TAX DOLLARS IN ASSISTING 
OVER 100 NATIONS, HOWEVER MOST OF THEM HAVE FORGOTTEN WHAT 
RZCIPROCITY MEANS WHEN WE ARE IN NEED OF MANPOWER AND MONEY 
1PROI4 MANY OF THESE NATIONS. WE SHOULD DIVERT A SMALL FRAC-


TION OF THIS ANNUAL AID TO CREATE A SAFETY VALVEFOR OUR 


NATION IN FINDING ANY AND ALL STRATEGIC MINERALS SORELY 
NEEDED DURING PEACE OR WAR. THIS PROPOSAL IS A MUST AND 


ESSENTIAL.


Increased Losses Result 
From Rise in Attacks 
Increased raids during the 


current fiscal year over North 
and South Vietnam could result 
in larger losses, the secretary 
said, adding that "we are 
buying airplanes on a schedule 
that will more than offset that 
loss rate." 


The week of August 7 tended 
to bear out McNa:mara's pre4ic-' 
tion of heavier losses when 15 
attack planes were shot down, 
the largest one-week toll of the 
war. This brought the an-
nounced total of warplane lqsses 
in the North to 336. 


"With all the sorties we have 
over North Vietnam, what do 
we find to destroy up there?"







ECOiOMIC AND... MILITARY AIt"	 TJG THE PAST. 21 
YEARS FOR A ' TOTAL OF 2]. BARONS OF DOLLARS WAS 
PROPOSED BY PRESIDENTS TRUMAN, SENHOWER,,'KENNEDY 
AND 'J ' OHNSON AND PASSED BY CONGRESS. NO CRITICISM, 


	


L
-	 HOWEVJ, A VEY GENEROUS NATION FOR PEOPLE THROUGH-. 



	


-	 OUT THE 'WORLD. 


Economic and military 
aid, mid-1945 to mid-1966; 


millions of dollars


France ' $9,410 
Britain 9,085 
Italy 6,150 
West Germany 4,995 
Yugoslavia '	 2,830 
Netherlands	 ' 2,500 
Belgium	 , . 2,000 
Spain 1,970 
Norway 1,290 
Austria 1,198t 
Denmark 950 
Poland	 ' '	 550 
Portugal	 , 53C 
Czechoslovakia '193 
Soviet Union 186 
Ireland 147 
Finland 135 
West Berlin 132, 
Sweden io 
Iceland	 .	 ' 78 
Hungary 32 
Albania .20 
East Germany  


Regional aid, 'not 
allocated by country $2,859 


: 
Korea	 .	 ' $6,650 
China (Formosa) 4,900 
Japan	 ' 4,030 
Vietnam 2,650t 
Philippines 1,940 
Indo-China* 1,535 
Indonesia	 , 870 
Thailand	 :	 . 475j 
Laos 460t 
Cambodia 340 
Ryukyu Islands 340 
Burma 115 
Hong Kong 42 
Malaysia 40 


Regional aid, not 
allocated by country $3,213


TRSJAL.....LMi
India $6,400t 
Turkey 5,050 
Greece 3,800 
Pakistan' 3,200t 
Iran 1,650 
United Arab Republic 1,230' 
Israel'	 ' 1,150 
Jordan 550 
Afghanistan . 340 
Saudi Arabia .	 145 


, "Iraq 105 
Nepal' loot 
Ceylon '	 95 
Lebanon 90 
Syria'	 " 83 
Yemen 45 
Cyprus 20 


Regional aid, not 
allocated by country $1,247 


Brazil $3,075 
Chile ..,260 
Mexico 1,200 
.lombia' 765 


Argentina 725 
Peru 675 
Bolivia 440 
Venezuela 440 
Dominican Republic 300 
Ecuador 280 
Guatemala	 ' 220 
Panama	 ' 180 
Costa Rica 150 
Nicaragua 130 
El Salvador 120 
Uruguay 120 
Haiti 105 
Paraguay	 , 100 


, Honduras	 . 80 
'Cuba 52 
Trinidad and Tobago 47 
Jamaica 45 
Canada , 36 
Guyana	 ' 20 
Surinam . 6 
British Honduras 4 


Regional aid, not 
allocated by country $1,111 


Morocco $550 
Tunisia 520 
Congo (former Belgian) 	 350


Ethiopia '$270 
Liberia 270 
Libya 225 
Nigeria 195 
Algeria 180 
Ghana 170 
South Africa 154 
Sudan 95 
Guinea 90 
Somali Republic 55 
Tanzania 50 
Kenya 45 
Sierra Leone 33 
Zambia 31 
Cameroon 30 
Ivory Coast '30 
Senegal 23 
Uganda 20 
Mali	 . 18 
Malagasy Republic 15 
Malawi 11 
Niger 11 
Togo 11 
Dahomey 10 
Burundi 8 
Gabon	 ' 7 
Rhodesia	 . 7 
Chad	 , 6 
Upper Volta 6 
Central African Republic 4 
Congo (former French) 3 
Mauritania 3 
Rwanda 2 


Regional aid, not 
allocated by country $92


Australia	 ,  
""M  $150 


New Zealand	 22

Regional aid, not 
allocated by country $128 


Aid not allocated 
by regions	 $6,164 


rANAr 'r1 
FOREIGN AW 


tExcluding military aid. 


Aid to Indo-China area before it was 
split into North and South Vietnam, 
Cambodia and Laos. 


Source: Agency for Inter-
national Development 
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335 PLANES SHOT FROM THE AIR TO DATE OVER NORTH AND SOUTH VIETNAM 


MR. MCNAMARA INDICATES .A 580-PLANE LOSS THIS YEAR AT A COST OF APPROXIMATELY 


$1 9200 9000 9000. 214 MONTHS AGO, NO ONE, NOT EVEN IN GOVERNMENT, COULD ANTICI-


PATE THIS STAGGERING LOSS IN PLANES AND PILOTS, BUT IT HAS OCCURRED. 


The escalation of our present ugly and unpredictable war in South and North Vietnam to 
the same degree during the next 214 months as we have seen its growth of harshness, des-
truction and death during the past 214 months', could involve us in submarine warfare with 
North Vietnam, China, Albanis and even with Russia or any other ally during the next 2 


to 14 years -- not likely, but possible. 


Our Secretary of Defense, Mr. Robert McNamara, recently made a statement before the 
Foreign Relations Committee that neither he nor anyone else in Government, and especially 
speaking of the Pentagon, could anticipate the tremendous impact that the B-52 would have 
on our current bombing of different strategic and important installations in North and 
South Vietnam, nor were they able to evaluate the favorable participation of our heli-
copters in supplying combat troops and delivering military supplies to most unexpected 
areas and also to rescue and fly our wounded to safety. No one in or out of business can 
anticipate what can happen today or in the future pertaining to the escalation of the war. 


Titanium (rutile) is consumed in large quantities by manufacturers of air and space craft 
that are producing. the Gemini Series, Phantom F- 14 and F-14C, the Apollo, the Minuteman, the 
projected C5-A, the F-ill, the proposed 2,000 mph supersonic plane, and the anticipated 
A-i, which is about 1 1/2 years from production.-different makes of helicopters, and 
engines produced by Pratt-Whitney Corp.., subsidiary of United Aircraft Co., General 
Electric, and Allison, a subsidiary of General Motors. Under no circumstances can the 
current production of these strategic and must airplanes and spacecraft, which consume a 
large tonnage of Titanium (rutile), be cut off because of inability to import the raw ore 
(rutile) from Australia. 


95% of world production of Titanium (rutile) is produced in Australia and if this supply 
should be cut off by enemy submarine warfare, our country would be placed in the same' 
position as we were during the Second'War when Germany's ruthless and slashing submarine 
attacks sank hundreds of boats conveying raw strategic materials, and especially the 
heavy toll the submarines took in sinking 350 boats of Alcoa that were importing bauxite 
from Dutch and English possessions. Please bear in mind, that Australia produced 215,000 
tons, approximately, of rutile in 1965 versus our 6,000 tons. 


The loss of this bauxite, which was being partly consumed in producing airplanes from 
aluminum, forced , the Government to build a pilot plant at Bauxite, Arkansas in order to 
upgrade low grade bauxite and to find new deposits to make up for the loss sustained in 
the sinking of the ships conveying bauxite to our country. We ' should find new deposits 
of Rutile immediately, wherever the U. S. Geological Survey knows of likely deposits. 


During March, 1964, Mr. .Amkeny, Director, U. S. Bureau of Mines, stated:. "The only large 
potential sources of Rutile in the United States, except those In Florida and Virginia, is 
the 'deposit at Magnet Cove, Arkansas." Virginia and Florida produced 11,500 tons of 
Rutile in 1963, 8,001 tons in 1964, 6,000 tons in 1965, and will not exceed 5,000 tons 
in 1966. Australia will produce approximately 235,000 tons this year versus our 5,000. 
This current record in the production of Rutile in Florida and Virginia indicates that 
future production will be very limited unless new deposits are found. It Is necessary 
to locate any large, unexplored deposits of Rutlle which will enable us to meet any 
emergency because of unexpected submarine warfare. These facts can be substantiated by 
Mr. John Stamper, Chief of Titanium, U.S. Bureau of Mines.  


There is no present urgency nor is there any anxiety on the part of Government or 
corporations now consuming Rutile in the production of Titanium metal, Titanium pigment 
or welding rod coating. However, this most favorable and easy supply of Futile can 
become dangerously tight and actually short before 1970 and, of course, If we become 
involved in devastating submarine warfare, it would place our nation in a very precarious 
position because of having insufficient reserve of Futile in this country. This must not 
happen.	 .







Ilmenite (titanium) is in abundance; approximately 2,500,000 tons were produced in 1965 
in several countries; 1,000,000 tons were produced in the United States. Ilmenite 
contains 14 5_ to -50% iron and is currently priced at $23 to $26 per ton. It is principally 
usd in the production of titanium pigment by the sulphate process. 


Rutile is a purer form of Titanium. 95% of world production of Rutile is in Australia. 
Approximately 215,000 tons of Futile was produced in Australia in 1965 versus our 6,000 
tons. Futile is quoted at $104 to $125 per ton. Rutile was principally used to make 
titanium metal and was consumed in the welding rod coating industry until 1962, when 
DuPont, American Potash' & Chemical, American Cynamide, Cabot (1/3 Ruberoid), and 
Pittsburgh Plate Glass Co. started to consume large tonnage of Futile in making titanium 
pigment by the chloride process. It has been stated that National Lead Co. will begin 
to consume Futile in producing titanium pigment by the chloride process. 


Different groups using Futile for Titanium pigment, Titanium metal and welding rod coat-
ing estimate that it will take approximately 1 1,50 , 000 tons of Rutile aniialIy,  by 1910. 
Pittsburgh Plate Glass Co., which owns 80%, and an English company owning 20%, will help 
to meet this tremendous tonnage in the production of Futile from a deposit located in 
Sierra Leone. The company hopes to produce 100,000 tons of Futile in 1967 and 200,000 
tons in 1968, and thereafter. Australia hopes to level off its production of Rutile to 
300,000 tons annually, beginning in 1970. 


Approximately 23,000 tons of Titanium ore (Rutile) was consumed last year in our military 
preparedness program and an anticipated 39,000 tons needed per year by 1970. However, 
if our war is escalated to the extent of filling the skies over Vietnam with these air- 
planes, such the Phantom F- 14 which consumes large quantities of titanium metal (Futile), 
a total of approximately 1,800,000 pounds will be consumed by McDonnell Aircraft Co. alone 
in 1967. Other new uses in our military hardware can swell this consumption to 509000 
tons of Titanium ore by 1970 and our peacetime economy in the production of titanium pig-
ment by the chloride process will consume 450,000 tons, more or, less, by 19700 


Titanium metal will become cheaper as the companies are able to refine the Kroll process; 
in fact, the trade is hopeful that a new process will he developed whereby Titanium metal 
could be produced at a lower cost, making it more competitive with steel and aluminum, 
which would increase its consumption by thousands of tons annually. Titanium metal is 
now accepted by many companies regardless of the price tag because the metal is one-half 
as heavy as steel alloys, extremely strong and resistent to heat and fatigue. 


It is possible and most likely that by 1970 there will be a shortage of 20,000 to 1O,000 
tons of Futile in meeting the military and peacetime economy demand. A real crisis could 
develop and our country could be placed in a very dangerous position if the supply of 
our Futile from Australia and Sierra Leone (which will begin production of Futile in 1967) 
should be sunk by a sudden and explosive submarine attack by any enemy during the next 
2 to 1 years. This will not likely happen; however, no. one in or out of Government can 
anticipate what actually will occur by a sudden escalation of the war. 


We suggest that you encourage Mr. McNamara, Secretary of Defense, who is very conscious-
minded about our current and anticipated losses of aircraft in Vietnam and is alert to 
the necessity of having an ample supply of any and all strategic minerals consumed in 
our military preparedness program, to stress with Mr. Farris Bryant, Director of the 
Office of Emergency Planning, and with Mr. Joe Califano, Special Assistant to President 
Johnson, and who concentrates in working with the Office of Emergency Planning pertaining 
to stockpiles and requirements of all strategic minerals, the importance of 'approving 
any proposed drilling and blocking out program of Titanium (Futile) wherever designated 
or pinpointed by the U.S. Geological Survey as soon as possible. We suggest also that' 
you send a copy of the letter to Mr. McNamara to Mr. Farris Br yant, Mr. Joe Califano, 
Mr. Cordell Moore, Assistant Secretary, Department of Interior, and Director of Mineral 
Resources, and to Mr. Frank Johnson, Chief of Titanium, U. S. Geological Survey. 


The economy of your Congressional District is tied up in the continuous production of 
airplanes and spacecraft. It is absolutely essènial for these corporations to have 
strategic minerals available at all times.


'A
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REPLY REFER TO: 


APR 7 1955 
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A.


UNTTr 


DEPARTMFN OF THE NTER1OR



GECLC C:'\L SUR\.'EY



wAs:'25.O C. 


I&4 C0 Ro 
Co N o swtt and 
51 oy10 Building 
Ltttlø 


y daii ifro Scott 


I tnf


 


p1caa 13cd to reid , in y&r letter of rh 29, that 
expect to do 1 ooelo dimond drilling in the Magnet Coo zrca 


tle	 ely folic the prot7oss of 
wploration in distriOU wQ ero stwiYing ad 'ae information ii 
throwh the amplaration aG one basis of otr interpretation of the 10oc1 
colo0 As y n doubt realize Cho ezmt of priwitly fi4=.cCd 


c1otøo7 wayk tMt i	 dona vastly exe1s the MOMt, ie esui 
abserva in d'til0 The attention vs ci.n gi'e to & speciflo opsatio 
ie pvorcmed by- the avsillity of pereonncl and fain.& at th e ttae the 
tcok jo to bo	 w U a the kind and &owt of information per-
t4nin to owi projects thiO we ndght obtain frcs the mr.ke 


A diion drilling progre, of the scope yoa describe in 
eecons 17 atd 18.9 might very ve.11 ircoier data of geologic interest 
to us> I do not believe hoarier, that a. geologist z=ld be available 
tuil tine to observe the progress of your drilling from start to Zn1sh 
although it my be Zeaeible for one of our iinen to study your, drill core 
and take selected splee for chemical,  rrz.logical, or other study0 
Under the statutory limitations under uhich we ork we eot designate 
sites for drilling or iaks .snalyee for the partieo aarryiY4 out the 
zo loration 


5phene like the other t1taiii ithe rals may contain Eall 
atomte of oolwthxLw The sphere in saction. 17ay be epected. to contain 
a .eoetat smaller proport&on of &1ld than the perofskito at the 
oTi prospect. A ingle epecimen of ths perofekite was analye4 and 


found to contain 06 percent coltthi 


I have not investigated the poib1e iietl1wrcal problew 
involved in xtracthig titexAm or coli	 ftrou spbene, go I s 
referring your letter to the 9-reau of ine for reply to that queetiono 


$incerely youre 


Assistant Director
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ie	 p ic r1d ) in p1ee F.0 	 e 25% 


Of	 ? pyc	 and the parofeNit O6% 


xt	 Both in thii,,3 area ad Zrth 


©c	 veins aro	 coon near coataet p.. Drilling 


t	 ce uould provide ifotio gi about the nturo and oonfigrat1n 


in	 1nne'parts of the	 angite body 


bab1i	 I	 i tO 


of the drilling that 


p	 the Cove and to he any	 '	 necessary for our 


1 4	 I.	 beer	 y frofa @onsulting 


t: OD	 4j	 ts1
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C%-SCOTT AND ASSOCATES• 


ytLapHoPZAU-IN 4-@4O

14 IDOYLrz QgILDIN 


L17TLE ROCK. ARKANSAS 


March 29, 1955 


Thomas S0 o1an 
Acting Director	


: :	 /€\ 


United States Dept0 of Interior MA 
Geo10iCa Survey  
WashingtOr-1.9 D. C.


•...' 
My dear MrNolan". 


Fi?st, I want to thank OU for your most sympathetic 
attitude pertaining to our problems in the Magnet Cove area 
during the conference ondy of last week0 


I was impressed and pleased with your statement to 
Dr. Felix Wormser that	


knew of your feeling pertaining to 


more research on all strategic inera1s, not only in 
ut to refine them developing processes to sepatate them, b  


and to upgrade them. 
Personally, I think we have been spending pennies 


where we should have been spending dollars. 


The Government-.' 	 be justified in spending 25 
million dollars a year in upgrading Manganese alone in 
Minnesota, South Dakota, Arkansas, Arizona and a few other 
soft spots0 we should not be placed En a position of having 
to impot 90 of our Manganese, which is so essential in our 
steel industry. 


A group of us in Little Rock and Zurrounding territory 
have joined together In a company to do a though job of core 
drilling in the Magnet Cove area0 


10 
To find how deep Rutile might be found on the 


Magnet Cove TitaniUS propert y in Section 18- 


2 To spend at least lOO,OOO to 150 9 000 in core 
drilling and sampling for Columbiumg Titanium (Rutils) 
Thorium and Uraniui in Section 17, as well as finding out 
the quantity of Sphefle that has been found by the U. S 
Geological Survey on property cbained by me in S e ction 17 


Is it feasible and is it the policy of the U0 So 
Geological Survey to have an observer while the core drilling 
is going on, with the privilege of looking at all of the 
samples and having them analyzed in the U0 S Geological 
Survey's laboratOrYl I thought because of the money and the 
work that have been spent and done n this area that you would 
like to keep close record of 


what we might find in our exteniv® 
core drilling program0 


...	 .....







-2-


I understood from the discussion in our meeting 
of last week that Sphene contained approxim:.te1y 40% of 
Titanium and am just wondering if the U 0 S 0 Geological Survey thinks that the Tit"-'k , im In this Sphene contains. Columbium.	 Too what do -' OL,	 some of the metallurgical 
problems are to overcome before the Titanium could be separated 
from the Sphene0 


Any courtesy that you can extend in meeting my reuest as soon as your busy, tight schedule will permit will be greatly appreciated,,


Sncerely yours, 


elf. 19 


COH Q Scott
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.WLvil	 -.- RESOURCES AND DEUELOPmENT CO MM' Is siGO 
STATE CAPITOL	 LITTLE ROCK-


'-	 lner 


JAN 4 9 1954 


January 18, 1954 


Mr. C. 0. Mittendorf 
Defense Minerals Exploration Administration 
Washington 25, D. C. 


Dear Mr. Mittendorf: 


Unfortunately we have lost the letter which you mailed us either 
the latter part of November or the first part of December and which 
dealt with our application Docket No. DMEA-2486 (columbium). We 
would appreciate It very much If you could furnish us with a copy 
of this letter to complete our files. We are enclosing a self-
addressed stamped envelope in which to mail the copy if it is 
available.


Yours very truly, 


Arthur N. Emmerling 
' E 


cut 


e Direct§L, xecut;kve Direct.' 


by
Norman F.	 ianis 


NFW; kh
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/ SURNAME: 


UNITED STATES 
DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS ADMINISTRATION 


WASHINGTON 25, D. C., 


DEC 4	 1953 


Mr, Arthur X. bomr1ing, Director 
Arkansas Resources and	 elopwent Commission 
note Capitol 
Little Rock, Arkansas


Re,	 Docket Dk-2486 (Co1ubium) 
Magnet Cove


- 
Property 


Hot	 riig County, risnsaa - 
Dear Mr, Zmerlingt


•	 ' Reference is made to your letter of November 19, 	 in 
which you express concern over the period of time required to process 
your application. You also rqueated infor*tion regarding the status 
• of the subject application the ntaUurgica1 research work being clone 
on 'the ore, and advice as to when you r expect some determination of 
the nmta:Uurgioal research. 


To begin, I must agree that the subect appiLcation has 
been held in an inactive status for an excessive period of time while 
we were awaiting definitive results of metallurgical research which 
has been, and is now being conducted by Goverrent agencies aM private 
concerns.	 ' 


I also wish to point out that the determination of the metal- 
lurgical feasibility to recover eo1abii from the Magnet Co" and 	 J similar ores is not the. responsibility of the Defense Minerals xplera" 
tion Adetnistrat.L.on, since separate finds have been allocated for that 
purpoe by the Defense Materials Procm"ement Aganey to the U.S. ?tlreau 
ofMineg.  


This agency is, of course, deeply interested in the results 
at current research work and frequently cheeks on the progress being 
made. It is our under3tanding understanding that wetallurgical investigations are 
still in the experimental stage and that no c'onerciafly feasible proc-
ess has been developed; also, that it cannot be predicted at what 
future date successful results might be attained* 


In view of tbo excessive period of time that this application 
has been held in an inactive, status, and in light of your expressed 
desire that the application be approved or re3ected, is dem,it edvis ­* 
able for pn'poses of good administration to deny yonr application as 
zukadttedo In this connection a sbstantis1 part of the proposed 
drilling included in your' application would normalLy be denied as it 
is eeezidered to be essentially dei.lcçnt work ax"4 could not be ap-
proved as exploration in *i event.	 •	 • 
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DEPARTMENT OF. TH ,ETNTERIOR	 Larrabee* 
OFFICE  OF THE SECRETARY	 thei' 


WASH I NGTON 25 D C Gottle 
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slao give	 sy reactions on the propety of approving CIovern*ent 
rwAg •	 for aditiorizl. , oxyl*ratory work on the )1gnet Cove property con-






• trolled by Na'. Co R.. Scott, of Denver, Coi*a'ado. 


As you aae aware, the tIMLA considered !4r. Scott 's initiL re- 


	


• V	
quest for an e1orato:n oontract . oar4 in 1952 and reached the conoluglon 
that no further exploratton iork iaa v4rrtnted.until t.chnologi* 1U V 	


V 



y
estigation demonstrated that the ecoic recovery of titanium and 


•	 co1biu from the known deposit	 V..l. 
• V 'rn information than 


V 	
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• 	 • . warrants a now
	 at hia reqt*st for e


pioration sseiet*ne.. •
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• V The facts available to me Will not support Mr. Scott's con- V • 


,luatenà that the difficult matailurgiosi problem has been solved. The • 


Bureau of Mines, by ae orand t s
ree•ent with DMPA, has been, and is 


noir, conducting	


aimed toward the econc.nio 


reoo


ry of oolaktt* from theeo speoific	 osits.- Alth


o ug


h *Or*


• •	


V 


enoouragizig laboratoz7 results have been obtained, the studies are still 


in the. a	 rital stags and no e ersialiy tsaaibla roe $s has been 
sve].oped. Continued rsiNar$h will be carried out durirg the current • V V 


riecal year at the Bureau of MLnea sp.ri*entai Station at Rem, 	 V • • 
4iaSoutt; bc.vGa', it is inadvisabiC to predict at what future	


V V



;ueceset*3 results might be attained. 


H V 
•	 •	 V	 V 
urnamed yel]pw file VCVOy.V VVVV







I 


zIIxe4y 


• F E4 Woniise DAn £sistrnLlt a.eti 
JtrctGS, 
Office of Deftmo WbiiLMti 


shington 20 


Cittendor1/f'v/esf - 11-24-53 •• 
cc:	 Secretary' s Reading File 
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Rare & Misc. Metals Div., DIIEA 
Mr. Mittendorf 
Mr* Imhoff	 •• 
Mr. Cserctenyak, im. 311 
Mr. Larrabee, Bin. G-232, GSA •







RESOURCES FIND 
STATE CAPITOL	 LITTLE ROCK


V	 wilOg p2c;4 6J 	 &h43c3 


DEUE[OPQ1EDT Commission 


Memo 


E?Tcj;JT F T	 JTEllvj

rah 


WOV2 3 1J93 
November 19, 1953 


Mr. C. 0, 14ittendorf' 
Acting Administrator 
U. S. Department of Interior 
Defense Minerals Exploration Administration 
Washington 2, D.C. 


Dear Mr. Ktttendorf: 


It has been about two years ago that representatives from 
both our agencies conferred on the columbium mineralization in 
the Magnet Cove-Potash Sulphur Springs region of Central 
Arkansas. 


As a result of that meeting we made application to participate 
in a program to explore the properties further • A letter from 
your office on July 10, 1952 suggested that no decision would be 
made on the application until results of metalurica1 research on 
the mineral deposit has been obtained. Therefore, our application 
is still in a status quo position and seemingly no effort is being 
made or at least very little, to resolve the metalurgical research 
on the samples which have been obtained from the area. 


This is very distressing to me since we are unable to proceed 
further on the determination of the extent of the columbium in the 
Magnet Cove area or in other areas since you are not taking any 
action in either approving or rejecting the application for additional 
exploratory work. Please advise me the status of the subject ppli-
cation and also of the metalurgy research, And further, please 
indicate when I may expect some determination of the me talurgy research. 


Very truly yours, 


%x" 
LA 


Arthur N. Enrier1ing 
Director
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ew	 DRAFT 
LKnouse/g1a 


11/12/53 


Dear Mr.Flemming: " 


The ciuestions raised in your letter of November 5 concern-


trig further Government assistance to explore the Magnet Cove property 


of Mr. C'o H. Scott in Hot Springs County, Arkansas, for titanium and 
- 


columbium woo reviewed by the Defense Minerals Exploration Administra-


tion and the commodity	 of the U. S. Bureau of Mines. 


". 4' Th?U. S. Bureau of Mines core-drilled this deposit and jwIv


blocked, out a substantial tonnage reserve of rather low content 


titanium minerals which contain a sal percentage of colunibtum. 


The Defense Minerals Exploration Administration concluded with the 


U. S. Bureau of Mines and the Defense Materials Procurement Agency 


that no additional exploration of this deposit was justified until 


a feasible processing method was developed to recover the titanium 
'-A ?freJ'?'. 


minerals and separate and recover the columbtuin 


-minea'e The U. .5. Bureau of Mines and the General Electric Company 


are currently working on this problem, and the National Lead Company 


is interested in a similar investigation, but to date no feasible 


method of recovery has been reported.. 


An investigation was recently conducted by the Defense 


Department in cooperation with the U. S. Bureau of Mines and they 


concluded that an extension of the reserves in this deposit was not 


practical at the present time. 


In the light of these findings, we do not feel that additional 


Government aid 'to further explore this deposit Is justified at this 


time. However, the application is being held by the Defense Minerals







.	 •







:
Iw	


.	 . 


Exploration Administration in an inactive status pending future 


metallurgical developments.


Sincerely yout's, 


Felix E. Wormeer 
Assistant Secretary for 


Mineral Resources 


Hon. Arthur S. Pleniming 
Director 
Office of Defense Mobilization 
Washington 25 9 D. C.
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UNITED STATES

DEPARTMENT OF THE INTERIOR



OFFICE OF THE SECRETARY 
WASHINGTON 25 D.-C. 


November. 0, 19 


Dear Mr.


z will be delieWed to ZOOc	 1ttØ Ot 


further gov,rtueit a sssti.nce ii e rfn for titaniurr and 
columblop In Rot Springs GonnW, Ax l4usast. referred to in 
your letter of Novoirbor S. 


I expect to wrfte YQra s!ortIy the røuta ø 
eUor..


incete17 YOUVOO 


(sgd) F E V'o rer 


•


	


	 . orinser

csstant Secretary or 


iner4 aeeource 


Hon. Arthur S. r, letrng	 •• 
•	 Director 


001cc of )efese Mcb1tizaton 
ssbiutonZ, L. C. 


FEW:owb 
cc: Sec. Files 


Sec. Reading File 
•	 LW's Reading File 


Mr. Liebert, with incoming for appropriate attention & preparation of reply







Mr. Liebert: 


Please handle. 


F.E.W.







Arthur .S. Fle 
Director
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EXECUTIVE OFFICE OF THE PRESIDENT 


OFFICE OF DEFENSE MOBILIZATION 
WASHINGTON 25, D. C. 


OFFICE OF THE DIRECTOR
	


ES ll13 


Honorable Felix Wormser1 
Assistant Secretary of the Interior 
Washington 25, D. C. 


Dear Mr. Wormser: 


Mr. C. H. Scott of Denver, Colorado, has written and visited me 
in connection with his efforts to secure further government assistance 
in exploring for titanium and columbium on his properties in Hot Springs 
County, Arkansas. The Arkansas Resources and Development Com-
mission also is interested in this matter and applied to Defense Minerals 
Exploration Administration for assistance. 


I understand that the Defense Minerals Exploration Administration 
has determined that the property does contain-large amounts of columbium, 
titanium, and vanadium. The problem, however, is that a satisfactory 
method (now being sought) of separating these minerals must be developed. 
The Defense Minerals Exploration Administration has taken the position 
that no additional funds should be expended on exploration of the size of 
the ore body until the metallurgical research work is further along. 


Mr. Scott feels that the metallurgical research is now far enough 
along to warrant additional exploration to mark out more definite limits 
of the ore body. He also has informed us that if the additional exploration 
proves the existence of a large enough body of , titanium, several large 
firms interested in t4itanium will carry on further metallurgical research 
on a separation process at their expense. 


Mr. Scott and Senator McClellan have recently talked with us about 
this matter. I told them that I would ask you person.ily to look into this 
matter and give the the benefit of your reactions. Ifjyou can do this, I 
would certainly appreciate it.


Sincerely yours, 







Id


fn
	


UNITED STATES 
DEPARTMENT OF THE INTERIOR



BUREAU OF MINES 
WASHINGTON 25, D. C.


November 10, 1953 


Memorandux/ 


To:	 Ernest W. Ellis, Chief, Rare and Miscellaneous Metals 
Division, DA 


From:	 B. F. Griffith, Commodity-Industry Analyst, Rare and 
Precious Metals Branch 


Subject: Magnet Cove, Arkansas, Titanium Minerals Deposit 


The Bureau of Mines, under memorandum agreement with 
DNPA, is conducting an investigation aimed toward the economic 
recovery, of columbium from the bauxite deposits of Arkansas and 
from the titanium-mineral deposits of the Magnet Cove area. 


Although encouraging results have been obtained, it 
should be pointed out that these studies are still in the 
experimental stage and that a commercially feasible process has 
not to date been developed. Furthermore, it would be inadvisable 
at this time to predict at what future date a successful con-
clusion might be attained. 


In view of the large quantities of columbium-bearing 
black sands being produced as a waste product of the bauxite 
mining industry and the known reserves of titanium-minerals in 
the Magnet Cove area, which were indicated by previous Bureau 
of Mines drilling, it does not appear to be necessary to in-
crease reserves until a successful metallurgical extraction 
process is assured0 


An investigation was conducted recently of this entire 
matter by the Defense Department, at which time the situation 
was discussed with the Bureau of Mines • Pertinent data relative 
to Bureau drilling reports, metallurgical developments, and 
reports by the Geological Survey and the Arkansas State Division







S 


of Geology, were furnished the Defense Department by the Bureau 
for analysis. It is reported that the conclusions reached by 
the Defense Department were that the extension of reserves would 
not be practical at this time • The verification of these con-
clusions has been promised at an. early date . 


The General Electric Company is conducting similar studies 
for the recovery of columbium from the Arkansas bauxite black sands. 
Recent correspondence indicates that a solution has not been reached. 
The National Lead Company is interested in a similar problem re-
garding the Magnet Cave deposits; again, no successful method has 
been reported. 


Enclosed for your information Is the Jily-September 
quarterly report to DMPA, which report. describes the progress 
accomplished to date by the Bureau of Mines. 


J000 ̂ -'* 11'41_^ 
R. F. Griffith 


Attachment
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4	 QUARTERLY PEGRES$ REPORT 


TO 


DEMISE .TXATERIALS PROCUREMENT AGENCY 



INVESTIGATION OF DO1E3TIC $OtJ1E.S AND METALLURGICAL 
DEVLOPMNT O COLtMBIUM AND TANTAZUMH 


JULY  SEMMIR 1953 


A. DEVOPT OF COLUMULJM RMURCES IN ARICAN8AZ, R1flION VI 


The known columbin resources of Arkansas consist priiar'i2y of 


the titanium minerals of the Bauxite and i4agnet Cove areas in which 


the oolumnbiuut occurs in solid solution with, or as replacement of, 


titanium. Pilot plant and laboratory investigations are being oon. 


ducted to establish the maximist recovery dsta for the columbium- 


titaniums minerals: Extractive metaflurgical investigations are 


being made to separate the columbium from the titanium* 


- Sling 


A preliminary Xining Branch sale of co1mibtwn-titanium or. 
weighing 7&) pounds was taken from the Hardy-Walsh deposit in Magnet' 


Cove and shipped to Rolla for ore dressing tests. Site's i.sre 


selected for mining a. 500-ton sample of the ore for treatment to re-


cover concentrates at the Bauxite Pilot Plant. 


A mineral agreement to permit sampling of the Ro- .Ti deposit was 


obtained; similar sgre*5ents for sampling on part of the Hardy-Walsh 


and on the Christy deposits, also in the Mognet Cove area, are still 


pending.















.	 I 
hoped that some satisfactory nisthod of treatment can be evolved 


that will recover the slimed brookite. 


Future plans are to continue the present investigations 


with partioul at eihuier on flotation research and on asthods 


to reCover the values from the slimes. 


j41qp Plant tu4iee	 xikaztes 


?t1t plant beneficiation of black sonde from tho Reynolds 


M.tls Go. was completed at the doe, of the previous fiscal year. 


The average analysis of tbe black sand feed in the three pilot plant 


tabling caepaigns was 4.2 percent TWO 0.08 percent Cb, aid 28.9 


percent P.. From this material a z'eoover.3r of '11.3 perCent of the 


rio2 ad 614 ,8 percent of the Cb was effected at a concentrate grade 


of 9.6 percent t102, 0.17 percent Gb, and 14.3 percent F's. Losses 


in the table tail Lnga awwted to 23.6 percent of the T1.92 and 2904 


percent of the Gb at a grade of 1.6 percent TiO 2,, 0.04 percent Cb, 


and 23.8 percent Fe. In addition, 5.3. percent of the titanium and 


5.8 percent of the colizibiisn were lost in overflow slimes which 


aalyse4 2.7 percent T102, 0.06 percent Cb, and 18.6 percent Pe. 


An investigation of pilot plant jigging and tabling on rutile 


ore front Macnet Cove Titariin Corp. was in progress during this 


reporting period. The pilot plant was operated a totti of 40935 


hours while treating 35.972 dry tons of the colixnbiima-titanium ore. 


The most satisfactory floweheet during this period was as follow*:'  


The are was crushed at the rate of 0.5 ton per hour by open circuit 


hanger ail1 to a max&ntun size of approdinate1y minus 1-1/4-inch. 


4







.	 I 
The crushed ore wa blunged in a We*o Attrition Unit which diem-


tegrated the clay and soft :feldspar* to sueb a degree that the maxi-


mu grain aize of the pulp leaving the unit was lees thsn 3/84xtcb. 


The pulp was screened. on LQ.*esb az the oversize fed to the jigs. 


The undareise is desitmed in a bowl classifier and the sands then 


went to tables* &ble siddiins . ford a circulating load which was 


returned to the head of the table circuit without further treatment. 


• A W431 aenunt of fine table sands was scavenged tz'o* the bowl over-


flow by dilution and treatment in a h3rdroseparator. 


The results of this operation showed recoveries of 51.0 and 500 


percent for oolxeabium and titanium, respectively, in a combined jig 


and table emosAtrato analyzing 19.6 percent TiO, 0.33 percent Cb, 


and 225 percent iron.. These 'recovery figures are a good -confirmation 


of the labotodata on this material, resent.d elsewhere in this 


report. Tb. concentrate grade ii lower because a flotation step warn 


	


•	 not icórporst.d in the pilot plant circuit *. However, the principal 


contaminant is write which is readtly separable by conventional 


zanthate flotation.


jol1 Missouri 


Work was continued through this qnartsr on Method 3 which . showed 


the most proà*i.se previously. This *stbod Consisted of sintering the 


	


•	 black sands with coke, separating a metal iic iron button, then grinding 


and chlorinating the remainder. 


The series of sinters mentioned in the last report that varied 


in increments ot 1 percent coke from 5 to 15 percent has been finished. 


•	 '



















UNITED STATES 
DEPABTMT OF THE INTERIOR 



Office of the Secretary 

Washington 25, D. C.


November 6, 1953 


Dear Mr, Flemming: 


I will be delighted, to look into the matter of 
further government assistancein exploring for titanium and 
columbium in Hot Springs County, Arkansas, referred to in 


your letter of November 5. 


I expect to write you shortly the results of my 
efforts.	 0


Sincerely yours, 


• /s/ F. E. Wormser 


•	 Felix E. Wormeer, 
Assistant Secretary for 


•	 Mineral Resources 


Hon. Arthur S. Flemming 
Director 
Office of Defense Mobilization 
Washington 25, D. C. 


PEW: owb 
cc: Sec. illes	 •: 


Sec. Reading File 
PEW's Reading File 
Mr. Liebert, with incoming for appropriate attention & preparation of reply 
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.•a. 
EXECUTIVE OFFICE OF THE PBESIDZIIT 
Office of Defense Mobilization 


Washington 25, D. C. 


Office of the Director


VL 0 ^) - S I k ^Js -1-6 - 


Honorable: Felix WormserV 
Assistant Secretary of the Interior 
Washington 259 D. C. 


Dear Mr. Wormeer: 


Mr. Co K. Scott of Denver, Colorado, has written and visited me 
in connection with his efforts to secure further government assistance 
in exploring for titanium and columbium on his properties in Hot Springs 
County, Arkansas. The Arkansas Resources and Development Com-
mission also is interested in this matter and applied to Defense Minerals 
Exploration Administration for assistance. 


I understand that, the Defense Minerals Exploration Administration 
has determined that the property does contain large amounts of coiurnbium, 
titanium, and vanadium. The problem, however, is that a satisfactory 
method (now being sought) of separating these minerals must be developed. 
The Defense Minerals Exploration Administration has, taken the position 
that no additional funds should be expended on exploration of the size of 
the ore body until the metallurgical research work is further along. 


Mr. Scott feels that the metallurgical research is now far enough 
along to warrant additional exploration to mark out more definite limits 
of the-ore body. He also has Informed us that if the additional exploration 
proves the existence of a large enough body of titanium, several large 
firms interested in titanium will carry on further metallurgical research 
on a separation process at their expense. 


Mr. Scott and Senator McClellan have recently talked withus about 
this matter. i told them that I would ask you personally to. look into this 
matter and give me the benefit of your reactions. If you can do this, I 
would certainly appreciate it.


Sincerely yours, 


/8/ Arthur S.. Flemming 
Director 
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November 26, 1952


/5n letterhead of Hotel Astor, NY27 


Hon. Oscar Chapman 
Secretary of the Interior 
Interior Building 
Washington, D. C. 


My dear Mr. Chapman: 


First permit me to thank you for an engagement out of your 
very tight schedule • It gave ne, enough time to hit the high points 
pertaining to the application of the Magnet Cove Titanium Corporation 
application pending with the D}IEA. 


Letters from Mr. Norman Williams, State Geologist of Arkansas, 
of January 23rd and March of this year, indicates the interest that 
the State Department and the U.S. Geological Survey had in getting 
consent from our company to file an application with the DMFA for-
exploration work for the purpose of core drilling for columbium, 
titanium and vanadium. 


Mr. Williams became interested in our property after he found 
colwnbium last year from samples of ore that he secured, hoping to 
find uranium. He contacted the U.S. Geological Survey and told them 
of his finding columbium and they became interested in our property 
in the Magnet Cove area. 


There were five men from the U.S. Geological Survey on our 
property in September of 1951 and three additional men spent some 
time in February, of this year. In fact, one of the men counselled 
with Mr. Norman Williams pertaining to the application and offered 
suggestions that would he).p to expedite the application with the 
DMEA. We thought it would be approved within sixty to ninety days. 


Mr. Tom Lyons of the DNPA, told me - after the application 
had been held up by the DMEA, that he thought they were making a 
grave mistake because of the strategic value of columbium in the 
furtherance of our war effort. He stated that the exploration work 
should be done at once with the hope of finding a large enough ton-
nage of titanium, columbium and vanadium that would justify at least 
six large companies with the know-how and finances to develop a pro-
cess that would separate the, three strategic minerals. 


He has changed his mind pertaining to that approach since 
making a contract with the National Lead Co. to do metallurgy work 
in developing a process that will separate the minerals.
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Then, too, he stated to me on nj last interview on October 
9th, that the DNPA was allocating enough money to the U.S. Bureau of 
Nines to do metallurgy work but that he had confidence that the 
National Lead Co. would move faster than the Bureau, but up to date 
the U.S. Bureau of Nines at Rolla has not been notified of any def-
inite amount for the work, and we were both told yesterday by Mr. 
Mittendorf that the application had not yet been executed with the 
National Lead CO3 


It seems to me that if this exploration work can be done 
and that if they are successful in finding titanium at a depth of, 
say, 500 feet, that they will most likely find columbium at the same 
depth - as it has 'an affinity for titanium. The deepest hole core-
drilled in,1948 by - the Bureau of Nines is 188 feet. We like the 
idea of the suggestions made by Mr. Mittendorf yesterday that they 
would like to broaden a base 'and cover more acreage than outlined 
in our application, but at the same , time we would like to see three 
or four additional holes core drilled within the area that was core.. 
drilled by the Bureau of Nines in 1948. 


In other words, if this additional exploration work could 
develop many additional tons of titanium and colwnbiuin, that several 
major companies would become interested in doing metallurgy work 
that would be helpful in the future on any deposits that they might 
acquire.


It is true that on October 10th in conference with Mr. Joel 
Wolfsohn, and Mr. Emhoff and Mr. Mittendorf, that I would go along 
on their decision that metallurgy work would be done first before 
the exploration, although I went against my own judgment. 


I have changed my mind pertaining to the application because 
of the election. This is a matter of policy involved. There will be 
a change of Administration and I would have to start from the bottom 
up to bring the application where it is today. 


Any courtesy that you can extend in getting this application 
approved will be greatly appreciated.


Sincerely yours, 


5/ C. H. SCOTT 


CHS:LS
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SEARCY, ARK., AUG. 20, 1952 


/ 
HON. OSCAR L. CHAPMAN 
SECY OF THE INTERIOR 
DEPT OF INTERIOR 
WASH, D.C. 


RE DOCKET DMEA 21486 COLUMBIUM MAGNET COVE NINE HOT ... SPRINGS COUNTY 


ARKANSAS, WORK NCW IN PROGRESS DETERMINING PROCESS FOR HANDLING 


SUCH ORE, SCOTT PRESIDENT HAS DISCUSSED WITH JOE+OLFSOHN 
IN YOUR 


ABSENCE DESIRE THAT EXPLORATION WORK BE DONE SIMULTANEOUSLY. 


LARSON AN INFORMED HAS REQUESTED ALSO TWO THINGS BE DONE TOGETHER. 


C. E. MITTENDORF HOOVER REFUSES TO PERMIT EXPLCRATION WORK TO 


COMMENCE UNTIL PROCESSING WORK CONPIE TED. IT SEEMS THIS IS UNDULY 


DELAYING THE FCSSIBILITY OF ESTABLISHING. DOMESTIC SOURCE OF COLUMBIUM 


SO HIGHLY CRITICAL AND NECESSARY TO OUR WAR EFFORT. WISH YOU WOU]D 


TAKE OPPORTUNITY TO PERSONALLY CHECK THE SITUATION AND AM CONVINCED 


WEN YOU LOOK AT IT YOU WILL RECOMMEND EXPLORATION WORK BEGIN 


IMMEDIATELY TO AVOID DELAY WHICH WILL RESULT IF EXPLORATION DEFERRED 


UNTIL PROCESSING FULLY DEVELOPED, PlEASE ADVISE. 


WILBUR D. MILLS, MC


MEN







UNITED STATES

DEPARTMENT OF THE INTERIOR 


OFFICE OF THE SECRETARY

WASHINGTON 25, D. C. 


My dear Nr.\Nills: 


Due' o your interest in the application for exploration 
assistance on t\e property of C. H. Scott, located at Magnet Cove, 
Arkansas (docket\pI']EA-2b86), as evidenced by your telegram, I am 
enclosing a copy oç my recent letter to Mr. Scott, which was pre 
pared after our conerence on October 7, 19524, 


I am quite re that the enclosure will adequately inform 
you as to the mutual iinrstanding which was reached in this case. 


\	 Sincerely yours, 


Secretary of the Interior 


Hon. Wilbur D. Mills 
Member of Congress 
Searcy, Arkansas 


Enclosure 


cc to your Washington Office
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?nie"of Congress 
Searcy, Arkansas 
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MAGNET COVE TITANIT24 CORP.	 P 
308 Boyle Building 
Little Rock, Arkandas	 Y 


August 16, 1952 


Mr. Joel Wolf sohn 
Asst. Secretary of the Interior 
Interior Building 
Washington, D. Co 


My dear Mr. Wolf sohn: 


First, permit me to thank you for your thoughtful, 
sympathetic interview of this, week pertaining to exploration 
work application before the DNEA. 


This application of ours was thoroughly discussed 
Tnesday. and Wednesday with Mr. Tom Lyons' office and with 
Hon. Jess Larson, and with Mr. C. E Mittendorf. 


Your spirit of cooperation is appreciated and I am 
sure you will have Mr. Lyons and Mittendorf in conference 
as soon as your busy, tight schedule will permit. 


Certainly, I am selfish in pressing this application 
but not to the extent of doing it just because I want it done. 
As I have stated before, I gained the impression approximately 
two months ago while in Washington that Columbium was recognized 
by men who are responsible for stock-piling strategic minerals 
to be shorter than even Uranium is, and that every Governmental 
agency responsible should do everything possible to encourage 
the development and the mining of Columbiw,i. 


As I stated before, Mr. Tom Lyons and his associates of 
the DMPA feel that the exploration work should go hand in hand 
with the metallurgy that is being done by the Bureau of Nines 
of Rolla, Mo. The need is so urgent to have this most precious 
strategic mineral in the construction of jet bombers that justifies 
some risk in making this decision to approve our application at once. 


Any courtesy that you can extend in meeting ny request in 
discussing this very important pending application with these 
gentlemen will be greatly appreciated. 


co	 Sincerely yours, 


5/ C. H. SCOTT
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UNITED STATES

DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS EXPLORATION ADMINISTRATION



WASHINGTON 25, D.C. 


Memorandum	 September 19, 1952 


To:	 Mr. E. W. Ellis1 
Chief, Rare and Miscellaneous Metals Division 


From:	 C. 0. Mitteridorf 
Administrator d a 24- 


Subject:  Scott-Magnet Cove case 


Transmitted herewith is the correspondence which has just 
been forwarded to me by Assistant Secretary'KolfsDhn, which necessi-
tates a reply to be prepared for his signature. There is also attached 
Scott's letter to me dated August 16. It will be readily apparent to 
you that Scott is playing DMPA against DA,;and that the "squeezes' 
has been put on us. 


Following is a brief summary of my recent discussions in this 
case, which might serve as useful background in preparing our reply: 


1. About three weeks ago Jess Larson phoned me, late in the 
afternoon, for a summary of the case, which he wished before answering 
a telephone call from the Arkansas Senator. I explained in detail the 
reasons for the action we had taken, and he appeared to be fully in 
accord with it. I made it clear to Jess, however, that Tom Lyon felt 
that the exploration application should have been approved. I do not 
know, of course, what Larson told the Senator; however, during our 
conversation he led me to believe that he would stand on our position 
that the current problem was one of a metallurgical nature and that his 
agency was already moving forward to resolve that point. 


2. In lieu of calling a meeting between Wolfsohn, DMPA, and 
DNEA (Scott alleges that Wolf sohn agreed), it was suggested to Mr. 
Wolfsohn that I contact Tom Lyon directly in order to reach a mutual 
agreement as to the practical disposition of the case. I pointed out 
to Tom that our information Indicated the existence of about 9,0001000 
tons of inferred ore, and that there were an additional 10,000,000 or 
12,000,000 tons of indicated ore. Tom admitted that he was unaware of 
this situation aid that he would not have told Scott that he personally 
recommended further exploration work had he been in possession of these 
facts at the time of his conversation with Scott. Tom then agreed that 
our action in denying the application was proper, and he indicated his 
willingness to surname our next letter, which would reaffirm our previous 
denial,
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3. Yesterday, while over at IJMPA on a Turkish matter, I 
saw Tom for a moment and he again brought up this case. From his 
remarks, I assume that he has been in touch with Scott since i iw meet-
ing recorded above. Tom stated that he had informed Scott of his 
request to Rove, of the Survey, to make an'immediate field examination 
of the area for the purpose of determining whether the existing drilling 
has been adequate and, if not, to recommend a 'definite drilling program. 
I gathered that Tom had told the applicant that he would exert his 
influence on DIV1EA to approve of additional drilling provided it was in 
line with the Survey recommendations. I again reviewed the ore position 
data that we had available and told him that all of us in DMEA, including 
the Operating Committee, unanimously supported a denial of the explora-
tion application. I began to recognize the difficulty of obtaining 
Tom's surname on our next letter, in view of the most recent opinion he 
had expressed to the applicant. I told him that we were undertaking 
the preparation of a letter and that we would present it to him. I also 
promised to furnish him our files, so that he personally could review 
the available data. He agreed to that procedure. 


L,.. I gathered that Tom's position would be relieved if we 
were permitted to tell the applicant in our letter something about the 
tonnage which has been developed by previous drillinj. .1 told him that 
the tonnagearLl grade estimates were classified material and as such could 
not be revealed. Tom seemed to question this ruling and wondered why 
the information could not be made available to the owner of the property. 
I told him that we would explore the matter when drafting our reply. 


5. Since we first denied this application,' it is rriy understand-
ing that the following developments have taken place: 


a. A contract has been agreed to between DN?A and National 
Lead to advance 15,000 for metallurgical work on Magnet Cove 
ores. I heard, last week, that the contract had been finalized, 
but that National Lead had not actually received funds at that 
time.


b. DPA approved a project to give Survey 50,000 per year, 
for a period of five years, to undertake a specific project on 
columbium and other rare metals. A contract has been made 
between DNPA and USGS and, as is noted in II31 above, Iron has 
requested Rove to send a field team to Magnet Cove. 


c. A similar project has been approved by DPA, to advance 
the Bureau of Mines $75,000 per year to undertake metallurgical 
research work on various critical metals, including columbiuiii. 
It is not known to me that an actual contract has been entered 
into between DMPA and USBM to implement this. program, nor if 
a request will be made' to give a high priority to Magnet Cove 
ores, as in the case of Survey.


Administrator
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	 that arrangements are now .bLng made 


under the authority granted by the Defense 


Production Act to investigate metallurgical 


processes for columbium and tantalum, as wellas 


to make geological investigati6ns of the occurrence 


of these metals.
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UNITED STATES 


DEPARTMENT OF THE INTERIOR 

OFFICE OF THE SECRETARY 


WASHINGTON 25, D. C. 


Mr. C. H. Sc"qtt 
Magnet Cove T\t 
308 Boyle Build 
Little Rock, Ar


anium Corp. 
.ng \ kasa- 


/ 
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to your letter if August 16, 192, 
of the Arkansas jesources and Development 
Government aid in exploring for columbium 
çlocated in Hot Springs County, Arkansas. 


A further review of"cQur appliction and other available 
related data, has been made by tXe Governnent Agencies concerned. 
Their findings show that your propty hs been extensively explored 
and a substantial reserve of materiacontaining titanium, vanadium 
and columbium minerals is known to exij Also, further exploration 
would likely add to these reserves but, pti1 a satisfactory process of 
recovering the columbium, and other asscated minerals, is determined, 
further exploration work should be defrred\ After a careful revLew 
of the related material I regret to adtise. th4 I concur with the 
findings.	 /	 \ 


Since Defense Minerals	 oration Adrninitration denied 
your application, I understand t _ 


Reference is\mad 
concerning the applicatn 
Commission (DMEA-2I86) fo 
in your Magnet Cove proper 


1. A contract bet 	 Def 
tan the Natind	 oal Leadr


 develop a
	


forre ve

columbijm.4D the Nagn .et Cove


pgtIals. Procurement Agency 
as been executE&d for rn research work 
ring the rutil€, brookite, and 


posts. 


2. A project has be approved by'4ie Defens,7roduction 
Administration for the allotion of funds' for ap4-'-- —five 
years to undertake a specific N	 4gior columbium and 
tantalum and the De	 ërIsProcurement Agency. has made 
a contractj	 ké United States Gogical Survey to do this 

wor11re requested that a field tbe sent to Magnet 
Cove.







.


	


. 


-2- 


An additional project has 
Produèt jstrationtthjiñ 
fund 
tantalum mineral eposits.


eeñ approved by Defense 
e to the BureauofMjes a 


Ekoncoluinbium and 


Under these circumstanceuntil the results of these 
investigations are made available, I feel further processing of the 
application of the Arkansas Resources and Development Commission should 
be held in abeyance.


Sincerely yours, 


Assistant Secretary of the Interior
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UNITED STATES



DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS EXPLORATION ADMINISTRATION



WASHINGTON 25, D. C.
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Mr. C. H. Scott	 \ 
Magnet Cove Titanium CoJ). 
308 Boyle Building 
Little Rock, Arkansas 


Dear Mr. Scott:


I 
: Docket No. DNEA-2186 (Columbium) 
Arkansas Resources and Development 
Commission 


\Magnet Cove Deposit 
j,jot Springs 1County, Arkansas 


My reply to your letter of\ 
until further review of the captioned 
data on the Magnet Cove property was 
other interestedagencies


guit 16, 1952, was delayed 
pplication and other available 
ç34 in cooperation with the 


I understand the Assistant 8ecrtary of the Interior has 
written you with respect to our findings ater this review, with 



	


wiucri i. concur. 	 /	
\ 


I regret that we are unabië to appxve a project on your 
property at this time but hope that the work ç be done by the 
U. S. Bureau of Mines and the U. S. Geological urvey in investigating 
possibilities of production of coltLunbium and rule from your property, 
will bring favorable results.


/	 Sincerely your 


I 
AA1)'1	 L	 /Administrator 


'I
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•	 Nz. E W. El3js 
Gkd.ef, We and tsceUaneou ftetels Division 


front	 co, 06 1UtteudoS. 
tt'ato. 


S*J"tv Scot,t.44a.t e caee	 4fl t 


Trsamittmd exewith ta the •or're8poxxenee wk)øh haS just 
been forwarded to ra by hasistalt Sec*tary Wolfe kin, teb ,s.emai-
tate. a rep to be prepared for his sg*ture. There is aso attached. 
$eott' * 3stt.r to no dated August 16. It wUl be readflr apparent to 
you that Scott is p1qin4 t*(PA aaizst Laà axd that the 'squeeae0 
has been put en its* 


Volloving is a brief mseia*ty of W recent discussions in this 
smop iiicb i4t serve as i*OfU1 b&tkOUZ*1 in $*rr our reply; 


.• About .eka s tess Uwsm phozc1 se,. late in the 
afternoo4 for a snaar of the case, diich he wlekid betcrs answering 
* teisphens call fxm the rkansas asxiator. I el*ioed in detail the 
i*oas fee' the action we had taken, ax4 he appeared to be AtUy in 


asoord with it# I made it c.e*r to Jess, however, that 1in Lyon felt 
that th. exploration application øhoud have been approvd. I do not 
k, of eourse, what ereon told the Senator; however, bxting our 
eoav*rsat&efl hø lod we to belte* that be would stand on our position 
that the eurrent problem was or* oft mlAllurgW4 nature ad that his 
*gnq was i1røa*mwia y *.win forward to resolve that point' 


2 in lieu ;.f ca22ing a iueettng between Wolfsobn, Z).1iA, 8*1 
DI4EA (Stott aUeges that Wolf echo agreed), it was eucceated to r. 
Welfskm that I conb*ct 'cm Lyon directly in order Ao reach a sutual 
arvowas as t4 the prastLes) diapositton of the osas. I ps*i*ted cit 
to Ton that oi*' infeetton i*d1oatsd the existees of about 9,000,000 
tow of inferred ore, wd that thi*ir so en sddittenII 10,000,000 or 
12,000,000 tma ot iii*tutd er.. Ten aittsd that he was *Ir. at 
this situation *id that he would net have told &tt that he 
IeON*4S4 *rtww p1oeMi* we* bad he been in pas.uou at these 
taste at the Um of his cccwsrutium idtb $eett. Ton then .gsed that 
our action in doWixg the a icatien ims pppsr, aA I. tadiceted his 
vtUinnsas to s*son ow amt ls%ti., *icb seuld re*tAr* our peeltous 


5	 .5	 5.	 5	 5











w


3. eet.rdsy, 4ii] over at DNPA on a TurkLch aattar, I 
s* Tom for a am,n and be again brought up this case. Prom his 


•	 reearke, I assiae the he has been in touch with Scott siut* 
ing r.cardd above. Tom stated that he had informed $cot of his 
z'e4uSat jo Rove, of the Survey, to rake an immediate fteld extnston 
of the area for the purpose of deerrninhzg Whether the existing drilliz,. 
has been adequate and, if not, to .z1econsnd a definite drilling prograat. 
I gathered that Tom had told the applicant that he would exert his 
influence on I)I to approve of additional i]' provided it was in • lim with the Zurvey rommendations. I again reviewed the cre position 
data that ve had availa1)2Q and told him that all of us 'Pin I)flEA, imelaing 


•


	


	 • the Operating: Committee, uria Lnkusiy supported a denial of the .iplora. 
tionapplication* I began to recognize the difficultr of obtaining 
Tc*!s awn e on our next letters in view of the zxst recent o*t he 
had exprøsed to the applicant. I told him that we were w1.rtg 
tii*prep*raittonof a letter and that we mould present ittOhi*. i 


• pr'c*t.ed to fizrish him our files, so that he personaliy co	 review

t s*ilable data. He agreed to that procedurO. 0 


• ' :	 •	 1. I gathered that Toms position would be re3.tevbd if we 
•	 •. • were per*ittcd to tell the applicant in our letter soxthin about the 


• • tonnage vt4ch has been developed by preuioua drilling. I told him that 
the tonnageard grade etimats were classified material and an aueh could 


• • not be revealed. Tom Seemed to question this ruling and woersd w1 

• •	 • the information could not be made available to the owner of the	 tir 


• I told his that we vould explore the matter when drafting our ?*347• 


• 0 • • 	 • 	 • 	
!. 


Since we first denied this application, i 	 r t is	 understand. 
0	


iag that the foflowing developaentn have taken place 


• 	
• 	 0	 a. A contract has been agreed to between DIF4 and lational 


0 	 • 	
0	 Lead to advance. 5,QOO for metallurgical work on *• ckm 


0 


•	 ores. I heard, I.t week, that the contract had been finalisect, 
• ' •.. but that National Lead had not actually. received funds at that 


•0"	 'time. 


0 •	
•	 . b. PPA approved a prot to give Survey EO,OOQ per year, 


for a period of five years, to nndertake a specific project on 
• 0	 • •	 • coluinbium, and other rare metals. A contract has been made 


•	 • •' 0 0 • between DWA and OSGS and, as is noted in "Y' above, in has 
0 •	 0	 z'eojtested Rove, to send a field team to Magnet Cove. 	


0 


C. A similar project bow on approved by IIPA, to adv'tnee 
•	 0 •	 the Bureau of )tirns $75,000 per year to undertake wetallizrgtçsl 


• 0	 •	 • res.	 Work 011 various mitioal ltl5 tncludizi coliablu*. 
O • •	 .	 •	 . It is not kncwn to urn that an actual €ntrsct has bean entered 


•	 •	 •	 00•
 


into between TJWA and U$FM to iaplmwnt this program n' U • 0 • •	 . a request will be made to give a high 'pktorftV to Mat Covi 
• 0 '
	 •	 .. ., as in the . ease .of S.	 • .	 . 


•00	 Attachnients-3 (See attached list) •• ° . •	 •• .•	 0 • 
• CQNittendorf/fw 0 • 	 •	 . 0 ••	 •	 00 .	 C• 0. .ittendorf () . 


cc: 'Mr. F.i. Johnson • Mails &Files • 	 • • °'' • 0	 '° 
-dxra Reading File Mr. Mittendorf 	 Anistrator
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MAGNET COVE TITANIUM 


308 BOYLE BUILDING

TELEPHONE 5-7168



LITTLE ROCK, ARKANSAS 


August 16, 1952


CORP. ) 


e$
	


Z-z 


Mr. G. E. Mittendorf 
Acting Chief, DMEA, 
Interior Building 
Washington, D,( C. 


My dear Mr. Mittendorf: 


I hope that you were successful since Wednesday in 
finding out the status of any anticipated Geology that is to 
be done by the U. S. Geological Survey on the Magnet Cove 
Titanium property, as well as other areas in the Magnet Cove 
district, and, too, if the allocation has actually been mafle 
to the Bureau of Mines in Rolla to continue its metallurgy in 
developing the process in separatig these three strategic 
and important minerals - Titanium (Rutile), Columbium and 
Vanadium. 


Mr. Joel Wolfsohn told me that shortly he would discuss 
this whole subject matter with you and Mr. Tom Lyonsi	 I am 
sure a favorable action will be made on our application. 
Columbtum is too essential in the construction of jet bombers, 
to take too much chance in delaying the exploration until a 
definite, proven process has been developed in separating these 
minerals.	 Time means everything in air warfare. We are told 
that there is a tremendous shortage and, of course, we are all 
aware of that fact. It seems to me that because of this urgency 
and great need that your department is justified in taking some 
gamble or chance that a process will be developed that will not 
be prohibitive, in cost. 


The U. S. Geological Survey and our State Geologist ace 
the ones who actually worked on the exploration phase of this 
development before I even became owner of the property.	 I was 
asked by the State Geologist if I would permit them to file the 
application in its name.	 I readily agreed, so it was not on my 
initiative that this application was filed in this manner. 


I do hope that you can reconsider and go along with the 
conscientious thinking of Mr. Tom Lyons, Hon. Jess Larson and 
others in the DMPA, who are responsible for stock-piling these 
strategic minerals. 


Any courtesy that you can extend in expediting this matter 
will be greatly appreciated.


Sincerely yours, 


C. H. Scott	 TA
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Yours v truly, 


Chas. FL. Bowers 
Executive Director


August 7, 1952 


Mr. Co 0. Mittendorf 
Défénsé Minerals E*ploration Administration 
Washington 25, D.C.	 ..	 . 


Ret Dócet No. DNA-286 (Columbium) 
Magnet Cove Rutile Company Deposit 
Hot Springs County, Arkansas 


Dear Mr. Mittezorf: 	 . 


This istó aaknowledge recéi$ of your lett1er dated July 10 1 ihich outlined 
yoni decision to hold the subject application in abeyance until after metallurgical 
work.


ThS Director....Ofour 'Geo10 Division., Mr Wi1liSñ ,: añd I wérS in WaShington 
the wèSk of Ju]y 114th.; So IhàdMi'. W1Iiáms .... to au of the.... government offices 
connected with the . óO)Auñbiuñi prOgram 'to' bi Swethát there *aaa gOnCrá1 under. 
Stáñding of our problem. It iras our . belief tha....the.. deOIsioii tO hOld our 
application in abeyance must háve bëOn based ......incOmplét ....knowledge of the facts 
and we proposed to correct this omission through Mr. Williams. 


In ádditioü toOutliuiiñg the . i'eöntly	 facts tO Mr....JOhnsOn, your 
assistant, an..tO Mi'. Kiiause.f your Oi'anizatiOn,Mr. Wi1liái talked tothe 
iiitérOstód peOple inthe Bui'eáü Of MineO, tb60e6l0_i6a.1 Surveyànd the D.M.P.A. 
As yOu know, the D.M.P.A. is prOiding Sane fndi 	 the GeolOgical Survey for 
cOlumbium wOrk. Mi'.oiu IOñS,OftheD.M.P.L. á11edMr. Olaf ROve, of the 
U. S.GeOlOgicalSurvey,ábout ourprOblSm ..àid Mi'. ROve agreed to put some of his 
people back in our area to complete the surface geology picture. 


Mr. Lyons feelS aS. *e dO that the Sploi'áto±' woi'k ihOuld...nOt b4 de1äed 
fOr the thetá].lur oil a thallpai't .. Of the depoSit.....It is ...Our hOe that you 
will See fit tO i'eexántiñe this SituatIOn especially 	 the liht Of the 
additiOnal wOrk the U. S. Céolo gicá]. SuriSy wil do, and thát we	 be allowed

to further explore the possibilities of this partially explored deposit. 


It "is'' 	 feeling tht the tota iOnëy applied £Oi' shOuldbS revised downwo

*ái"d bOcaiseznubh Of the analytical. *Oi'k*éplththedfOi' hasali'éády beSñ ..... 
accomplished. - We..do fell StrOngly, howèvei', that additional, di'iflhng is indicated 
by presently known facts and tim..dèlays •j starting the di'illing may also 
delay intense work on the metallurgy by private organizations. 
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WASHINGTON. 25, D. C.	 .	 . 


JIJL231952 


Mr. C. H. 8eott 
)4tgn.t Coy  Titanium Oor'pozatt.n 
:30. Boyle ktldi*; 
Lit U. Jbek, Arkansas 


D.ar Mr. Scott  


This will aacoowL.4o readpt of your letter of Jt3.y9, 1920 
ad4roso.d to ltr. amimrt L kim, Jr., eoneer*iag tbo appUimtto* of Ui. 
Ark*sas k.onre.s and D.v.opso*t Ceisission (ZM Mo. 246) for aid 
for an .zplorsti.n pr,..t on yitr property ]àeatid in Not 31ng 
ou*ty, Arkansas. $iiic. Mr. Rimo to oixt of the dty, youtv letter has 


b..* referred to , mo for rep4. 


This appUcstioi and othor 4vai3.sbl. data relating to it have 
been rSYi.Wed b' xe4ery .t the U. 3. G.eogioal *rv,y and the U. S. 
Btr.aia of Kin.., as well as by t)s. C.*ssdity a. in Defense Minerals 
Kxplorstion Liniotratiu, Th.ir rirvimiro indisate that tho prop.rt7 
has already been sxlored imffiei.nt2i to obow large reser*s of re-
frae4or7 aatorisi containing cel*sht*, ruttle and vaeadii. Rith 
ftrther pl.ration would probab1 add to those reserves, the .xpeMi' 
taro of Oersnt funds for this prpos. does rt seea warranted *atil 
It b*3 been d.t.rained that sstisfact.zy recovery of the •*ltit* and 
rnttl. can be atttin.d. . i 


we greatly appr*date yeu interest in .btaLntng new soar*" 
of tbsso ntrategis ain.ras needed for National Defense. however, in 
this ease the problen appear's to be one of eoeplex n.tallnrgy, which 
even if solved teehnieally, poor recoveries and high costs night prow 
hibit pr.4*uttoeo It. asses to we that before doing frtb.r oxplorstien., 
*4sUnrgtui testing eh.*U be Ee*s to detoraino whether' or not preda. 
U.n of so3.iekdwa and r*ttl* trea the deposit is feasible. Z u4Orstsed 
that funds ar. being isde a"4ablo for thin purpose through D.f.na• 
Materials Presurent Me*ye 


inder the airowwatmaces, we teal that processing of the appli.' 
*stioa of the 4UqMA64w R.*ir*s and Do leout Coepnisaion for 4aq1arac 
t*aa of 7r' property, ahenid b bead 1* abeyance pending the results of 
the notaUwr.*l testing t•. be *a4 in the near f*tiwe. 


FEJohison/bih 7/22/52.	 ..	 .	 r cc to: Mails & Files	 ..	 n. $. y 7Q1X$9 
Admr' s Reading File 
Asst. Seer. Rose	 (signed) FRANK E. JOHNSON,. 
Asst • Seer • White  Messrs. Ellis	 .	 . .	 . Knouse	 Acting Adeini.trstor ' 


)jh'	 F&Tohnson	 4
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l Jii	 Mr. C.E.Soott 


	


U L I 1 2 4agnetCove Titanini' Corporation 	 . ,.	 0', "	 •, .,	 S 


INTER	 D I'.)O Boyle Building ,..	
5, 5


	
5 5 . 5 5


	


' .•	 S 


Little Rock, Arkansas 


Dear Mr. Scott: 
• 	


' 5 5	 This 411 acknow1ei z*eoipt of ymr letter of July . 9,	
S 


1952, a&tr.eaed to Mr. Robert R. Hese', Jr., conaerning the sppU*-w 
tion of the Arkansas Resources and DsT*3opnt Cssiseion 0W*4 No.. 
2486) for aid for an exploration project on property located in Mot 


S 	 •, springs County, Arkansas. 'Mr.. Be"* is out of the city, and :1. a*, 
S 	


therefore, taking the liberty. of rsi24izg to your letter in , his 
S 	


' 	 abeence.	
'0 '	 • 	 '. 	 S 	


5 	 , 	


0 	


, 	 • 	 • 


The application of Magnet Coy. Titanium OorporaUon and 
• other available' date, relating to its property he been rediwed by 


S 	


' mei.rs of the U. S. Geo1ogi*1 Survey *nd the U. 8o bureau of, nos' 
.5


 


as well as by the Commodity men in Defense Miuerale Elrètion A4stijob 
0 •	


, ' itration. Their .re'v1ew indieae that the prxperty has alrady'beI* 
0 


• " explored saffic1ent1y to show urge reserves 'of r.tractry,  material 
• containing colunbian,, rtttile azzi vanadium. Thi'e ,*lso appears to 


exist a possibility of adding to theee reserves 4 doing aádition.J. 
5 0' 


'öxplcration work. Hoverer, there, is no erlidenee to show that any 
• 5 '


	


	 significant production of oobaWaaand riti.le,iult result fro. this 
• w.z*. _ConxeWentlyg expetttures of Q.ven :t funds 'at this time 
for further exploration dees not seem warranted. 


0, ••Th* probi* appears to be one of oomplix metallurgy, *is)t 
'0 •. even if eoved teshnisally, pear reeonries ant high costs .*tt pro.. 


• bibit pre4ctioa. 'It seemS to *a that bsie doing tr•."r plers" 
ti,n, tal1ugicaJ. testing sheu)4 be do* to dtez*iaw wkitber or not 
production of columban and rattle from the deposit is feasible. 2 
understand that funds are being *ade availabLi for this prpose thrógh 
Defense Materials Pro*rem.nt Agemsy. 


COPY FOR THE SECRETARY 'S 'OFFICE











UNITED STATES

DEPARTMEN.T OF THE INTERIOR



OFFICE OF THE SECRETARY 
WASHINGTON 25, D. C.


JUL8i952 


Meniorand.um 


To:	 Acting Administrator, 
Defense Minerals Exploration Administration 


From:	 Acting Assistant Secretary White 


Subject: Proposed reply to Mr. C. H. Scott, Magnet Cove 
Titanium Corporation 


I am returning the file containing the proposed letter 
to Mr. C. H. Scott, President of the Magnet Cove 'Titanium Corpora-
tion, replying to his letter dated July 9, 1952, to Assistant 
Secretary Rose. 


I think that the proposed letter to Mr. Scott is con-
fusing. The first paragraph of the letter indicates that Mr. Scott's 
letter of July 9 concerns "the application of the Arkansas Resources 
and Development Conmiission" for aid in an exploration project on 
property located in Hot Springs, Arkansas. The second paragraph 
of the letter, however, begins a discussion of "The application of 
Magnet Cove Titanium Corporation." Then the concluding paragraph 
merely refers to "the application." 


I suggest that the proposed letter be revised in order 
to achieve greater clarity. 


In the absence of Assistant Secretary Rose from the 
Department, it seems to me that the response to Mr. Scott's letter 
might appropriately, be signed by the Administrator of D.M.E.A. 


Mastin G. White 
Acting Assistant Secretary 


Attachment
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C. H. Scott 
Magnet Cove Titanium Corp. 
308 Boyle Building 
Little Rock, Arkansas 


July 9, 1952 


Mr. Robert R. Rose, Jr/ 
Assistant Secretary of the Interior 
Washington 25, D. C. 


Dear Mr. Rose: 


1, 0 V010 We are naturally pleased to find out that the key 
men in the D. M. E. A. have come to a definite conclusion 
that there is enough columbium found on the Magnet Cove 
Titanium Corporation property to warrant mining operations, 
provided that they are convinced that columbium can be 
separated from titanium as well as the vanadium. 


Dr. Knickerbocker, of the Bureau of Mines at 
Roll; Missouri, told me two weeks ago while I was in 
Rolia,.. that there was no doubt in his mind but what these 
minerals could be separated from each other. He also stated 
that he had made a request of the Bureau of Mines in Washington 
to approve an application for him to continue to do some 
special work in separating the minerals. 


We feel that the exploration work should be carried 
forward during the period of finding out about the methods 
to be used in separating the minerals. 


Mr. Tom Lyons, of the D. M. P. A., told me last week 
in Washington that he felt by all means that the exploration 
work should go on because if titanium should be found at a 
deeper depth than the present 188 feet then we would natur-
ally find columbium and vanadium. In other words, if we 
should find titanium at 500 feet, then it would indicate 
that columbium and vanadium would also be found at that 
depth, which would lend encouragement to several mining 
companies to become interested in actually mining for these 
three strategic minerals that are so sorely needed by the 
Government in its rearmament program. 


I saw Mr. E. P. Kaiser, of the U. S. Geological Survey 
here in Denver Monday of this week. He and other associates 
have been on our property and are very anxious to see the 
exploration work started soon..
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I was solicited by the executive director of the 
Arkansas Resources and Development Commission to permit 
them to file an application with the D. M. E. A. for the 
purpose of exploring the property for columbium. I readily 
agreed without any restrictions. I was told that they felt 
that there would be no hesitancy on the part of the D. M. E. A. 
in approving this application for exploration wOrk. 


I was told in Washington on my last, two trips that 
the Government actually considered columbium with a higher 
rating than uranium at this particular time. We do know 
that we have columbium and vanadium on this property, so it 
seems to me that the Government can with good judgment 
approve this application. 


I do appreciate the time that you have given me on my 
last two trips to Washington, and I know you sense the im-
portance of finding as much columbium as possible and in the 
quickest time. 


Any courtesy that you can extend in following this 
application through Mr. Mittendorf and his associates will 
be greatly appreciated. 


I shall be in Washington Monday of next week and 
would like to either have a short interview in your office 
or talk to you on the telephone relative to our application. 


Sincerely yours, 


C. H. Scott	 -


A
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UNITED STATES



DEPARTMENT OF THE INTERIOR 
BUREAU OF MINES 


WASHINGTON 25, D. C.


July 18, 1952 


Memorandum" 


To:.	 Assistant Director, Rare and Miscellaneous Minerals Division. 
D. M. E. A. 


From:;	 F. J. Cservenyak, Chief, Light Metals Branch, Minerals 
Division 


Subject: Magnet Cove deposit rutile reserves from.(confident,ia))files 


The following information on Magnet Cove rutile reserves 
was received by telephone today from the Bureau of Mines laboratory 
at Rolla, Missouri. 


On the basis of Bureau of Mines drilling, with no ore in-
ferred below limits of drilling, it is estimated that 8,900,000 tons 
of rutile of 3$ Ti02 average grade is ]present at Magnet Cove. 


Petrographic examinations show that rutile occurs pre!. 
dominantly in the feldspar carbonate, and therefore only those parts 
of the drill holes in the rock were considered as ore. Nine .other 
titanium minerals occur in the ore and have been identified. The 
total reserves of all titanium minerals is therefore greater than the 
above estimate. 


The estimate does not include any inferred tonnage below) 
the drill holes. As most of the drill holes ended in ore it might be 
inferred that several million additional tons of rutile are present. 


The above estimate of rutile reserves at Magnet Cove bears 
out our previous statement that metallurgical testing to recover ti-
tanium and columbium is more important at this time than any additional 
drilling.


The above will be supplemented by a letter from Rolla, a copy 
of this letter will be sent to you within the next few days. 


•'C7 Oh7 
Cservenyak 


9 oL 1A o-t e ,e-J--t
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July 18 0 1952 


AirK 


Memorandum	 •• 


To:	 F. J. Cservesiyak, Chief, Light '-Metal.* Branch, Minerals 
Divisicn,W..ehington, D. C. 


Chief, Minerals Technology Division., Region VI 


Subject: Titanium reserves4tagn.t Coir 	 dC1ü'isty deposits, 
Hot Spring County, Arkansas 


The following information is frm the 'cnfid.ntiai see- 
tiona f the Reports of Investigntt ens en Magnet	 1t111 
Deposit (Project 3603) and Christy Titanism Deposit (Project 
3602), Not Spring County' 	 by Donald P. Reid. These con-
fidential. sections are an file in Washington. 


Th. contents of this memo wers read to YOU over the 
telephone July 180


Magnet Cove Rutils spgsjt 


On the basis of Bureau of.	 drilling, with no we 
estimated be) w the limits of actual drilling, the deposit was 
estimated to contain 8,900,000 tons of an average grade of 3 per 
cont TiO2.	 -. 


Inasmuch as petrographic studies disclosed that rutil. 	 • 'I 
occurs predominantly in the feldspar c enat.s i . only those por 
tions of the drill boles that were in those rocks were considered 
ore,


Although the principal titanium mineral, and the only 
• one of interest, is rutil., at least nine other titanium minerals 


have been-identified in the Magnet Cove ores. The chemical 
analyses are not, therefore, reliable guides to what is, and what 
is not, ore. AU, part, or none of the TiO2ccntSnt • may be in the 
form of rutile.	 •	 '	 ••	 ,
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Xmor=dm for the Pile," 


On Wednesday, July 16, r. C. 
UW'Scott 


8cott of Little Rock, £rkasss, 
was referred by the $eer.tar' 5 of coo 	 is interested in

Application DVtA'.286 which relates to exploration, for Columbium in 
the Magnet Cove Mine, Arkansas. 


)Lr. Scott asserted that the application has been pending for 
some little tie, that C1umbitm is a 'very searce-and scarce-and a 'very izortent 
mineral usefxl particularly in alloys for jet planes, that the IEA on 
recommendation' of the Bureau of 'ines, proposed to reject the applicatioa 
.bec*uee C61umbiva in this particular area was colnd with other 
minerals.in such ways as to maki the separation of 'the, Columbium very 
difficult.,  


•	 Mr. Scott urged that the DKA. reconsider the matter with a 
view to granting the application for an exploration grant. 


While Mr. Boo tt was with me I talkec1.ith Mr. Ellin' the 
Cief of the Were. Metal Branch of t*tPJi. Be,eacfirsad the facts set 
forth by Mr.. oott adding only th*t in the opinion of the experts in 
tIMEA and the urea of *ire. a study needed to be:aM in order to find 


; & method by whicb . this metal can be extracted. Probably, he thought, •	 it would require eom form of cbemiäal treatment. . . 	 . 
• . : . .	 . ... ter I spoke with Mr • Xnoua in the Ràe Metals Section of 


1EA who in substance affirmed what Mr. Inis had told me, ifs tre$*d 
the point that a metallurgical process needed to be fond and that eattl 
such a prcees was found ,* in his; judgment it was not wise to expend 


maclea for exploration since there seemed to be .a.ple knowledge 
of the availability of Col*bium in this area. 


On Thursday moing, July 11, Kr. Scott spoke with me by 
telephone and urged that I get in touch with Tom. Lyon ,* 1)iroctor
Domeetic	


, 
rLflj Di.sion, tIMPA. Mr. Scott added that be woiid then 


•


	


	 be content to 'wait until the return of Ur o Mittendorf, Administrator of 
TJU, with whom the whole matter could be discussed. 


I spoke with. Mr. Lyon. Mr. Lyon stated that in his judpsent 
it was desirable to wait until some additional preliminary studies had 
been made by. the 0. logical Survey. if, on the basis of these studies, 
it eppearect that columbium, 'veins , of some size Were present in the Magust 
Cove Mine- area,. then he felt the exploration money should be. made avail. •


	


	 able. He ststód that in his 3udgutt tO. perform the metallurgy without 
knowing whether an ample supply of the mreral was available was putting 


• the c*t before the horse."	 .
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Mr. Ci*re* . Lowers, xeouUt. Otticer 
fr!ana*1 Reorces u-d evelopaent GOi sLoz 
IOI .'. tate apttaL ihdIdtn 
ttt1e hoak, Arkinsa


oect a. WA214 No  
snet Cove Rutlie C*panr 


Je*r 4r. owor'ss 


I careful 8tud7 bas been rmae of-, our ai,plloatlon faj' 
ezplorc I r aI(1 in. L.ke ari)Uflt of 45C35O.00 for the eattn.d 
project.


Th $Or$itiQfl Of thIs pxope't7 by the U, 	 reau of ns ias Indicated * substantial reiev• of titant *inarals 
with some colinb1i*. Iaawh as a considerable quantity of 
alrwraliz*d material Lis trdicate, n*taUurIcs3, work a o1d be 
dCt4I* on this material to datez'ttn t	 feuIiItty of 
001*nbtbi and ruti].e etore additial fia1a are expended for 
turtL.r explor*tIc*, Such A'u6tallur4ioal roaearc roram Is 
being dey.l ad t, e etonee atartal. I roGa'erient A e Z-4y to allocate. 1UIdC to tne U, i, .aurs&u of 11re to over to cost of t.4s work,	 satisfactory iestitUur'toa1 reoovsr of 
the so zI and rutiIe the pz'ooasd	 oaUn vould not .zt in 1produatiort,	 atntttó&nt tiuortanoe to national
defense,


Uniep the otrct*sstanoes,, we fool t at Any des i.e ion 
ouraplicat.. .ebot4d be held in atm7anoe until. the reaults 


of ta13.ur Ical i see*z'th on tta "i nerd tea1t has been obta ied.


If aetai1urtcj4 re$esr'cli ork ca rove te reset. btitt  of rsoov*rin te :mthersl. frc 	 eosIt we wIt] be l*ô to	 In c nsi. er	 r a 1tatt tar pl.orttr to
Inerasso the aln.z'*l reaervv 


cc tot 1dmo 'Reading j?jj•	 Loerej	 I, / r L-Operating Comiiitt•	 ( / Dooket	 co Messrs • S •Needleman, 1m• 131 7	 lztte,dovf 


•	 •• J.J.Nort, R. (.232 GSA CV 
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UNITED STATES

DEPARTMENT OF THE INTERIOR 


BUREAU OF MINES 


COLLEGE PARK, MARYLAND 


July 8, 1952


D'?E,- 1ç4g, 


Mr. F. L. Knouse" 
D. M. B. A., Rm. 4620 
Department of Interior 
Washington 25, D. C. 


Dear Mr. Knouse: 


In accordance with our telephone conversation this morning, 
I am enclosing a photostatic copy of a technical paper dealing with 
electrode coatings containing rutile. This paper surily presents 
the investigations of the Bureau of Mines dealing with utility of 
rutile concentrates made from the titania ores of the Magnet Cove 
district in Arkansas. 


Your attention is called to item three under the sununary 
which may be taken as a general statement with respect to the behavior 
of coated electrode weldments made with the Arkansas rutile. From 
the numerous tests conducted the average values of all weld metal 
specimens are on the borderline of the 17% minimum elongation require-
ment by A.S.T.M. and A.W.S., thereby placing the welds in a question-
able category. 


The mineral beneficia'tion paper which the Bureau has 
recently released on the titanium.ores characteristic of the Magnet 
Cove area are snnmrily presented in a Report of Investigations, 
R.I. &4851 entitled "Mineral Dressing Investigation of Titanium Ore 
from the Christy Property, Hot Spring County, Ark." by M. N. Fine 
and D • W. Frommer. 


We trust that these two references will be of some value 
in: connection with the Magnet Cove district. 


Very truly yours, 


EPRThET F THE 11E 
Defuse PliaeraL 	 rti 


JUL O1952
	


T. R. 	 ,Chief 
Physical Metallurgy Branch 
Minerals-Technology Div. 
Region VIII 


Enclosure
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Electrode Coati ugs CoHtai* qi* Hg Rutl*le 
0 Propertiei of weld-metal tests of experimental electrodes containing approxi-
mately 40% rutile were found to be directly influenced by the rutile compo-
nent. Arkansas rutile in the electrode coating produces weld metal with higher 
strength and lower ductility than electrodes containing commercial rutile 


by R. D. Van Zante, T. R.

Graham and R. G. Knick-






erbocker 


INTRODUCTION 


O


NE phase of the Federal Bureau of 
Mines research program on marginal 
reserves of our mineral resources 


has been a utilization study of the mineral 
products of these deposits. This report 
presents the progress of an investigation 
concerned with the usability of rutile con-
centrates made from the titania ores of the 
Magnet Cove district in Arkansas in the 
coating of arc-welding electrodes. Com-
parisons have been made on the electrode 
performance and mechanical properties of 
experimentally prepared welding rods in 
which various rutile products were used in 
the coating. It will be apparent that the 
study is in the nature of a preliminary in-
vestigation which indicates the necessity 
of a more detailed study of certain phases 
of the general problem. 


The report is offered at this time in the 
hope that it will invoke general discussion 
and commentary which will serve as a 
guide to future investigations on the fun-
damentals of rutile and other materials 
used in electrode coatings. The influence 
of these materials and the mechanisms in 
metal transfer may be known by electrode 
manufacturers and various research organ-
izations, but they have not been given full 
consideration in published work. The 
data in the present report present funda-
mental differences in the mechanical prop-
erties of all-weld-metal specimens which 
are directly influenced by the rutile com-
ponent used in the electrode coating. 


SUMMARY 


1. Under the conditions of the present 


R. D. Van Zante and T. R. Graham are Metallur- 
gis and L G. Knickerbocker is Chief at the 
Ro


ts
lla Branch Metallurgical Div., Bureau of 


Mines. Rolla. Mo.


investigation, all-weld-metal test speci-
mesa made with Arkansas rutile concen- 
trates in the electrode coating are inferior 
to similarly produced weld metal from arc-
welding rods containing commercial rutile 
in the coating and to commercial elec-
trodes.


2. The mechanical properties of metal 
deposited from Arkansas-rutile-coated rods 
exhibit higher strength and lower ductility 
than weld metal from electrodes coated 
with commercial rutile. 


3. Several individual weldments made 
with Arkansas-rutile-coated electrodes 
were found to conform to the A.W.S.-
A.S.T.M. requirements, although the 
average values from numerous tests are on 
the borderline of the 17% minimun elon-
gation and place the welds in a questionable 
category. 


4. Sulphur content of the Arkansas 
rutile samples used in formulating the 
experimental electrode coatings ranged 
from 0.024 to 1.06%. Reduced ductility 
of the weld metal was indicated throughout 
the range in varying degrees. With 0.20% 
sulphur and less in the rutile concentrates 
used to make up the coating, the effects of 
this impurity were obscured by factors not 
definitely identified or evaluated. Above 
0.20% sulphur, both the performance of 
the electrodes during welding and the 
physical qualities of the deposited weld 
metal were unsatisfactory. 


5. Commercial rutile, to which pyrite 
was added as an impurity in quantities 
equivalent to 0.09 to 1.06% sulphur, was 
used for the titania constituent of ex-
perimental electrode coatings. An em-
brittling effect on the deposited weld 
metal was indicated throughout the entire 
range; but at 0.20% and below, the com-
parative effects were so small as to be in-
conclusive. At 0.33% and higher, both the 
performance of the electrodes during weld-
ing and the physical qualities of the de-
posited metal were unsatisfactory. 


6. Comparisons were made between 
electrode coatings carrying equal sulphur 
contents. In one case the impurity was 
present as a normal constituent of Arkansas 
rutile, and in the other as the deliberate


addition of fine ground pyrite to com-
mercial rutile. Pyritic sulphur added to 
commercial rutile was less effective than 
an equivalent amount of naturally asso-
ciated sulphur in the Arkansas rutiles on 
the mechanical properties of the weld 
metal.


7. So far as the results of the investiga-
tion disclose, the presence of phosphorus in 
the Arkansas rutile in quantities up to 
0.29% exerted no deleterious influence on 
the performance characteristics of elec-
trode coatings formulated * from this ma-
terial.


8. Analytical studies detected no sig-
nificant concentration of sulphur in weld 
metal until the sulphur content of the 
rutile from which electrode coatings were 
made reached 1.06%. 


9. The stress-relieving treatment in 
trials involving the use of Arkansas rutile 
was normally effective in the great major-
ity of cases. In the isolated instances 
where this was not true the causes are 
obscure and possibly attributable to 
factors not related to the coating constit-
uents, so far as the investigation dis-
closes at the present time. 
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GENERAL 


The deposits of titanium minerals that 
occur in Arkansas are extensive and ac-
cessible. The products from intermittent 
attempts to work them have been difficult 
to market domestically and virtually ex-
cluded from a most important use for 
rutile, that is, in. the coatings for arc-
welding electrodes. Various explanations 
for this situation expressed by users and 
purveyors of this product did not agree, 
nor were any factual data available as to 
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the deficiencies or disadvantages peculiar 
to these minerals. 


Nevertheless, these deposits represent a 
potential domestic source of a mineral 
commodity whose importance has in-
creased proportionately with the growth of 
welding. It therefore appeared desirable to 
supplement existing knowledge regarding 
the extent,, nature, beneficiation problems 
and utilization of the products of these ore 
bodies. One aspect of the utilization 
studies was the investigation into the use of 
suitable products in welding-electrode 
coatings. The plan followed was to use 
samples prepared by the Mineral Dress- - 
ing Section for the titania constituents of 
experimental electrode coatings and to 
compare the performance of these elec- 
trodes with (1) A.S.T.M. specifications, 
(2) commercial electrodes of the same 
type, (3) experimental electrodes in whose 
coatings Arkansas rutile was replaced by 
commercial rutile and (4) each with the 
other. 


PRELIMINARY WORK AND

PROCEDURES 


The special equipment ordinarily used 
for coating electrodes by extrusion was not 
available. 'It was necessary to develop a 
teehnique for applying the coatings by 
hand dipping. After a period of experi-
ine,itation, it was judged feasible  to pro-
duce satisfactory coatings by this method 
in the quantities required for the investi-
gation. The steel cores of commercial 
E-(i012 rods, stripped of their coating, were 
used in this investigation. The wire an-
alysis was found to average 0.15 carbon, 
0.035 sulphur, 0.018 phosphorus and 0.22% 
silicon. - The established procedure in 
preparing the experimental coverings con-
sisted of conditioning a, slurry of the coat-
ink COIflpOIIOntS to a suitable consistency 
for -adhering to the bare wire without 
running. Two dips, each followed by an 
air-drying period of sevral hours,. were 
found most satisfactory. Proper technique 
would produce a smooth, concentric coat-
ing of about 6.5 to 7 gm. weight on a 


by 14-in, wire, which is approxi-
mately the weight of coating on some 
popular brands of commercial type E-
6012 electrodes. The final air-drying 
period was followed by a baking treatment 
during which temperature was gradually 
raised to 3000 F. over a period of 6 hr. and 
held it that level for 2 hr. 


The ' drying treatment proved to be 
satisfactory to the extent that properly 
prepared experimntal electrodes dried by 
this procedure exceeded requitements as to 
performance and character of the do-
J)OSitCd weld metal. It was therefore 
adopted as standard, although the fact 
that it probably did not represent the 
optimum was thoroughly. appreciated. 
The principal consideration was to stand-
ardize on a given set of conditions and 
thereby eliminate the drying treatment as


a variable from the experimental pro-
cedure. 


Manufacture of electrodes is highly 
competitive, and each producer's position 
depends on keeping abreast of the field. 
Considerable effort and expense are de-
voted to development work, particularly 
in coating formulas. Available informa-
tion on this phase of are welding is usually 
fragm'entary and incomplete. Preliminary 
to making an attack on the problem it was 
therefore necessary to conduct a series of 
experiments toward the development of 
coating formulas, using standard com- 
mercial rutile as the titania constituent. 
The mild-steel type E-6012, a t.itania-
coated electrode, was selected as the most 
convenient comparison standard. With 
the welding production established in the 
postwar period, the demand for this type 
electrode is greater than for all others. 
The E-6012 electrode is often referred to 
as a general-purpose electrode because of 
the various applications of the rod in light 
and heavy structural work and in main-
tenance repair. In most formulations, the 
rutile in the coverings of these electrodes 
is more than 35% by weight. Other in-
gredients are likely to include aluminum 
silicates, ferromanganese, cellulose and 
calcium and potassium compounds, with 
sodium silicate as 'the binder. 


From the preliminary work two for-
mulas were adopted for the more detailed 
investigation. These two mixtures, des-
ignated "A" and "B" in Table 1, are both 
typical of the general type E-6012 in com-
position. Commercial electrodes, how-
ever, use less binder, since they are ex-
truded rather than dipped. 


Table 1—Experimental Coating 

Formulas


Formula, % 
Ingredient A B 


R.utilc 41 41 
Calcium carbonate 5 3 
Asbestos 5 
Mica .. 7. 
Feldspar .	 . 9 
Kaolin 9 5 
Magnesite 2 2 
Ferromnanganese (80% Mim) 10 10 
Flour 2 2 
Soda ash 1 1 
Sodium silicate (N grade, 38%) 25 20


Electrodes coated according to For-
mula A performed in a manner compa-
rable to the commercial counterpart. Those 
according to Formual B were a quieter, 
easier-handled, smoother-acting electrode 
and were believed to approximate in per-
formance the commercial type E-6013. 
These formulas, while not necessarily coin-
parable in every particular to those in use 
commercially, were nevertheless satis-
factory for the purpose of making com-
parisons between various rutiles, and one 
or the other is the medium of comparison 
in the experiments subsequently reported. 


Comparisons between electrodes were 
made on the basis of the requirements of


V.S.-A.S.T.M. specifications for arc- 
'ng electrodes, Serial Designation 


s3-45T, with particular reference to the 
all-weld-metal tension test as described 
therein. Briefly, the procedure consists of 
preparing a welded joint of such size and 
shape that a standard tensile specimen can 
be cut from the weld metal and applying 
the standard tension test to the specimens 
for thft 	 of ultimate tensile 


Xh
g'h, yield point and elongation, in 
tile as-welded and the stress-relieved 


conditions. More recent A.W.S.-A.S.T.M. 
standards have eliminated the stress-
relieved property requirement and have 
increased the minimum as-welded strength 
specification to 68,000 psi., with an elonga-
tion of 17% in 2 in. The individual test 
specimens were broken in tension within 
6 to 8 days after weldment. Since this 
class of rod has been reported to produce 
considerable hydrogen in the welds, which 
in turn have a bearing on the resultant 
properties, standardizing on the time 
factor reduces the probability of additional 
variables. 


The number of variables involved in 
making these comparisons, not the least of 
which is the human element in preparing 
the welded test plates, inevitably produce 
scattering in the results from duplicate 
tests. A.W.S.-A.S.T.M. standards recog-
nize this tendency and provide for a second 
determination of the physical qualities of 
the metal if the first trial fails. Results 
presented ill this report are averages of 
groups whose individual deviations from' 
the norm, alter making due allowance for 
the inherent tendency to scatter, do not 
contradict the major indication. 


Since the purpose for which these for-
mulas were developed was a comparison 
vehicle rather than the production of an 
electrode comparable to the commercial 
article, the guided-bend and fillet-weld 
usability tests were not made. However, 
repeated informal trials on both. a.-c. and 
d.-c. current, and in the flat, horizontal, 
overhead and vertical positions, were made 
by several experienced welders, and it was 
agreed that the usability characteristics of 
the electrodes coated according to the ex-
perimental formulas were exc&hlenit. 


A comparison, based on the standard 
all-weld-metal tension test for arc-welding 
electrodes, between A.W.S.-A.S.T.M. mm-
inium requirements, the metal from com-
mercial type E-6012 electrodes deposited 
and tested under exactly duplicated condi-
tions and the metal from expirillwntal 
electrodes of coating formulations A and B 
i5 presented in Table 2. Results are shown 
for the not-stress-relieved and stress-re-
lieved conditions, designated, respectively, 
NSR and SR. Rutile from it commercial 
supplier was used in the preparation of the 
experimental coatings. 


Reliability of the experimental pro-
cedures was confirmed by the fact that the 
weld metal' deposited from commercial 
electrodes was well above A.W.S.-A.S. 
T.M. requirements. Using these results as 


- 
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usually represents approximately 15% 
Sof Table 2-Comparison oiysicai Properties of Weld Metal the total weight of the rod. The titania 


A.W.S.-A.S.T.M. Commercial	 Experimental Experimental content, in the case of the formulas in this 
minimum type E-601	 electrode, electrode, investigation, is about 6% of the total 


requirements electrode	 Formula A Formula B weight of the electrode. Hence, assuming 
Property NSR SR	 NSR	 SR	 NSR.	 SR NSR SR no losses in the arcing process, elements 


Yield point, psi. 52,000. 47,000	 64,150	 61,500	 65,500	 58,150 67,300 64,700 present to the extent of 0.5% in the rutile  
Tensile strength, 


psi. 62,000 60,000	 76,600	 71,200	 76,500	 70,100 79,700 76,600 would be 0.03% in the deposited material. 
Elongation, per . Coincidentally with completion of the 


cent in 2-in.-
gagelength 17 22 18.6	 24.3	 19.6	 25.2 17.3 23.0 work on formula development, a pre- 


liminary experiment was made on the use 
of Arkansas rutile. 	 The only sample of 
this product available at the time was 


.	 sample S-I, which represented a small 
Table 3-Chemical Analysis of Rutile Samples amount of material prepared by special 


Constitu-	 Commercial- methods.	 This sample, and commercial 
eat, type Arkansas	 rut ites rutile, were used for the titania constituent 
% rutile S-i S-	 s-s	 5-4 s-o s- of the coatings of two comparable lots of 


Ti02 92.55 94.00 
1.26


92.44	 95.30	 92.10 
2.86	 1.90


92.20 
1.40


92.59 
2.74 experimental electrodes. 	 Coatings were 


Fe 
SiOa


1.09 
2.33 <0.05


... 
1.28	 ...	 0.79 0.63 1.56 prepared according to a preliminary for- 


Zr 2.13 Nil mula which represented a step in the de- 
S 0.02 0.20 1.06	 o:3	 o: .Oo 24 velopmcnt of Formula A. 
P 0.06 0.095 0.09	 ...	 005 0.29 


0.52
0.01 
0.06 Table 4 presents the results from 	 tension 


CaO 
Al 2(),


... 


...
... 
...


...


...	 ::: 0.36 tests on all-weld-metal specimens from 
Cr <0.05 0.06 ...	 ... <0.05 these electrodes.	 As a basis for compari- 
V <0.05 0.32 ...	 ... 0.34 0.24 son, A.S.T.M. minimum requirements and 
Cl ... 0.01 


0.07
...	 ... comparable data from commercial elec-


F 
Zn


... 


... Nil
...	 ... 


-	 ...	 ... <0.05 0.17 trodes are also shown. 
These dataj while preliminary in nature, 


indicated that electrodes having Arkansas 
iir co-atings wprg oanalilo of 


the basis for comparison, experimental 
electrodes with coating Formula A pr 
duced weld metal of comparable or 
superior properties. Those with coating 
Formula B also produced metal exceeding 
A.W.S.-A.S.T.M. requirements but by a 
narrower margin. In the numerous tests, 
as-weld test specimens made from Formula 
B invariably produced slightly higher 
strength properties and lower ductility. 
While these differences are not great, they 
are quite consistent and amount to ap- 
proximately 3000 psi, for the tensile 
strength and about 2% for the elongation 
values. In performance the advantage 
was with Formula B; in physical character 
of the deposited metal, Formula A was 
best. Both, however, were capable of 
meeting A.W.S.-A.S.T.M. requirements 
and were satisfactory for the purpose in- 
tended.	 I 


With completion of the proof tests for 
procedure and experimental technique, the 
investigation was directed to a comparison 
of the Arkansas rutiles and commercial 
rutile as a constituent in electrode coatings 
using the two formulas developed in the 
preliminary work. 


COATINGS CONTAINING

ARKANSAS RUTILES 


Six individual lots of concentrates pre-
pared from the Arkansas ores were avail-
able for this investigation. Some of these 
products were obtained from previous 
beneficiation experiments, and others were 
especially prepared by the Mineral Dress-
ing Section of the Rolla Branch of the 
Bureau of Mines. The respective analysis 
of these lots is given in Table 3. Details of


the bcicficiation procedures for the rutile 	 uau	 .. . . -r-- 
are described in published reports. 1 '2 Asa	 depositing. metal exceeding A.W.S.-A.S. 


basis for comparison, the analysis of the 	 T.M. minimum requirements for physical 


commercial rutile used in the formula- 	 properties. The metal was somewhat less 


development tests is included in the tabu- 	 ductile than that froia duplicate electrodes 


lation.	 with commercial rutile in their coatings 


It will be noted t}imt fundamental dif- 	
"	 1(QQ than fh mcthil from commer- 


ferences based on the genetics of the ore 
deposits exist between the commercial and 
the Arkansas rutiles. Also a considerable 
range of constitution occurred from 
sample to sample in the Arkansas rutiles. 
Variations for any particular constituent 
depended principally on the nature of the 
processes employed in the preparation of 
the product. A uniform characteristic of 
the Arkansas samples is the 92% plus 
titanium dioxide content. The principal 
differences between the commercial type 
of rutile and the products of the Arkansas 
deposits are the higher iron, sulphur, 
vanadium and phosphorus contents of the 
Arkansas rutile. The commercial product 
is similarly higher in Zr and SiO 2. In a 
comparison of these materials in electrode 
coatings, it should be noted that the coat-


Table 4-Comparison of Physical Properties of Weld Metal 
Experimental electrodes, 


Commercial preliminary coating formula 
A.W.S.- type,-E-6012 .-	 - 


A.S.T.M. electrodes Containing	 Containing 
minimum (from commercial	 S-i Arkansas 


requirements Table	 ) rutile	 rutile 
Property NSR	 SR . NSR	 SR NSR	 SR	 NSR	 SR 


Yield point, psi. 52,000	 47,000 64,150	 61,500 61,700	 50,500	 67,900	 62,200 
Tensile strength, 


psi. 62,000	 60,000 76,600	 71,200 71,900	 64,400	 77,600	 71,900 
Elongation, per 


cent in 2-in.-
gagelength 17	 22 18.6	 24.3 20.3	 22.6	 17.2	 22.6


cial electrodes. At this stage of the work 
these indications were regarded as en-
couraguig. 


As the other samples of Arkasas rutile 
became available, they were used as the 
titania constituent of experimental elec-
trodes. Table 5 presents the results from a 
group coated according to Formula A, 
using samples S-4, S-5 and S-6 as the titania 
constituents. Included in the tabulation 
for comparison purposes are A.W.S.-
A.S.T.M. minimum requirements and coin-
parable data from experimental electrodes, 
the coatings of which were duplicates ex-
cept for the substitution of commercial 
rutile for Arkansas rutile. 


Weld metal exceeding mimunlufli re-
quirements was deposited from the elec-
trodes coated with the formulation con-
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Property 
\'icld point, psi. 
Tensile strength, 1)51. 
Elongation, per cent in 


2-in.-gage length 17	 22	 19.6	 25.2	 17.7	 23.0	 19.7	 . 20.0	 16.8	 21.3 


Experimental electrodes, coating Formula A - 
A.W.S.- Containing 1. - 


commercial- Containing Containing Containing 
uiini,nurn type rutile 8-4 Arkansas 5-5 Arkansas 5-6 Arkansas 


requirements (from Table 2) rutile rutile rutile 
NSf?	 SR . NSR	 SR NSf?	 SR NSR	 SR NSf?	 .	 SR 


52,000	 47,000 65,500	 58,150 66,700	 62,400 69,200	 64,700 67,900	 66,900 623000	 60,000 76,500	 70,100 78,200	 741450 81,200	 75,900 76,900	 741100 


Property 
Yield point, psi. 
Tensile strength, psi. 
Elongation, per cent in 2- 


in.-gage length 17	 22	 17.3	 23.0 3.4	 3.4	 16.2	 19.2	 18.7	 23.5	 17.7	 25.0 


-Experimental electrodes--coating Formula B 
Containing Containing Containing Containing 


commercial- commercial- commercial- commercial-
type rutile, type rutile, type rutile, type rutile, 


1.06% 5 added 0.33% 5 added 020% S added 0.09% S added 
NSf?	 SR NSf?	 SR NSf?	 SR NSf?	 SR 


55,100	 50,000 69,300	 65,200 68,650	 67,350 67,900	 68,500 
55,600	 50,000 80,600.	 76,150 80,100	 77,050 79,700	 78,350


A .W.S.- Containing 
A.S.T.11!. .	 coinniercial-
minintum rntile, 


requirements (from Table 2) 
NSf?	 SR NSf?	 SR 


52,000	 47,000 67,300	 64,700 
62.000	 60,000 79,700	 76,600


taming S-4 Arkansas rutile. Compa 
with the duplicate electrodes containi 
commercial rutile, a small -loss in ductility 
and a corresponding increase in tensile prop-
erties were indicated, and a slightly re-
duced effectiveness for the stress-relieving 
step. 


The data for the S4 and S-5 rutile 
electrodes give, tensile strengths of 78,200 
and 81,200 psi., respectively, which is 
somewhat higher than the standard rods 
containing commercial rutile. The elonga-
tion values for these rods are of the same 
general order as the commercial rutile 
electrodes. The S-6 specimens compare 
favorably in strength but were consistently 
low in ductility, averaging about 2% less 
than similarly processed commercial rutile 
rods. The yield-strength properties show 
similar trends. While the experimental 
rods respond to the stress-relieving treat-
meat, the decrease in strength and in-
crease in ductility are definitely less than 
was . noted for the control specimens made 
with commercial rutile. 


No outstanding advantage was apparent 
in these rutile products, although from the 
reduced sulphur content of S-5 and the 
reduced sulphur and phosphorus contents 
both of S-6 such an advantage might 
lugically ilave been expected. 


Jots of experimental electrodes were also 
prepared according to Formula B, using 
samples S-2, S-3, 84, 8-5 and 8-6 of 
Arkansas rutile as the titania constituent


Of the coatings. Results from these elec-
trodes are shown in Table. 6, together with 
A.W.S.-A.S.T.M. minimum requirements 
and comparable data from duplicate ekc-
trodes with commercial rutile in the coat-
ing. 


The results from the B-formula coatings 
containing 'Arkansas rutile were definitely 
inferior to the duplicates containing com-
mercial-grade rutile, and in no case met 
A.W.S.-A.S.T.M. minimum requirements. 


The tensile strength of weld metal made 
from the Arkansas rutile electrodes was 
found to be in excess of 80,000 psi., with 
elongations considerably less than the 
minimum A.W.S.-A.S.T.M. requirements. 
The as-welded or not-stress-relieved test 
specimens varied from 9.4 to 15.1%. It 
will also be noted that the stress-relieving 
treatment increased the ductility sub-
stantially, but in all instances the average 
values were less than the control samples 
made with commercial 'rutile. The duc-
tility was also less than the minimum ac-
ceptance requirements. Ductility in in-
verse ratio to the sulphur content of the 
rutile was noted in samples 5-2, 5-3 and 
9-4, but the relation did not persist 
through the lowest sulphur samples 5-5 
and 8-6. One or more factors other than 
sulphur evidently exerted the dominating 
effect in the case of these samples, or at 
least contributed materially to the effect. 


The indication that no outstanding 
advantage resulted - from the reduced


0pl es 
ur and phosphorus contents of 


5-5 and 5-6, previously noted in 
the analysis of the results presented in 
Table 5, was confirmed. 


It was noted during welding the test 
plates that, in cases involving the use of 
rutiles' of sulphur contents of 0.33% and 
above, the performance of the electrodes 
was adversely affected. The molten pool 
was very turbulent, and the slag failed to 
furnish a uniform protective coating over 
the solidifying weld metal. At 0.20% and 
below, performance was satisfactory. 


Information on the quantitative effects 
of sulphur in welding electrode coatings, 
independent of other possible effects in-
herent in the Arkansas rutiles, was sought 
by preparing lots of experimental elec-
trodes,- using in their coatings commercial-
grade rutile to which pyrite was added in 
varying, amounts as an impurity. The 
quantity added.-was calculated to corre-
spond to the sulphur content of samples 
8-2, S-3, S-4 and S-S of Arkansas rutile, 
and Formula B was used in the coating 
preparations. These lots were designed to 
furnish information on the basic effect of 
the sulphur against which the correspond-
ing results from Arkansas rutile, as shown 
in Table'6, could be judged. 


The results from these electrodes are 
tabulated in Table 7, together with A.S. 
T.M. minimum requirements and com-
parable data from experimental electrodes 
not containing sulphur contamination. 


Table 5-Comparison of Physical Properties of Weld Metal 


niinimu q 
requirements 


Property	 NSI?	 SI? 


	


Yield point, psi. 52,000	 47,000 
Tensile strength. 


psi.	 62,000

Elongation, per 


cent in 2-in.-
gage length	 17


60,000 


Table 6-Comparison of Physical Properties of Weld Metal 
Experimental electrodes, coating Formula B 


Containing 
commercial- Containing Containing	 Containing Containing Containing type rutile S-2 Arkansas 8-3 Arkansas	 5-4 Arkansas 8-5 Arkansas S-6 Arkansas (from Table 2) rutile rutile	 rutile rutile rattle NSR	 SR NSR	 SR NSR	 SR	 - IV*R	 SR NSR	 SR NSR	 SR 


67,3410	 64,700 70,700	 67,300 70,200	 67,850	 73,200	 70.900 73.000	 70.850 73,400	 72,150 
70,700	 76,600 77,800	 75,800 82,350	 82,100	 86,100	 80,100 86,700	 82,600 84,800	 82,500 


22	 17.3	 23.0	 9.4	 17.2	 12.5	 13.65	 15.1	 20.9	 14.8	 18.9	 12.9	 18.3 


Table 7-Comparison of Physical Properties of Weld Metal 
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The results disclose an emb	 ing 
effect for the sulphur additions, ,lu- 
sively in the cases of 0.33- and 1. 6-% 
additions, and tentatively in the cases of 
the 0.20- and 0.09-% additions. Perform-
ance and test results in this and former 
trials involving rutiles containing 1.06% 
sulphur were so erratic as to render quan-
titative comparisons unreliable. 


At 0.20% sulphur and below, the ad-
verse effects were so slight as to be in-
conclusive. At the higher figures, perform-
ance of the electrodes during welding of 
the test plates was unsatisfactory, cor-
responding closely to that previously ob-
served with the high sulphur Arkansas 
rutiles. 


Comparison between commercial and 
Arkansas rutiles of equal sulphur contents, 
as they appear in Tables 6 and 7, respec-
tively, indicates that sulphur did not have 
as great an adverse effect as an added py-
rite impurity in commercial rutile as an 
quivalent natural sulphur _content in 


Arkansas rutile. The uncomplicated pres-
ence of a pyrite impurity was therefore 
insufficient grounds for satisfactorily ex-
plaining the behavior of the Arkansas 
rutile samples. The complexity of occur-
rence of the sulphides in the Arkansas 
rutile opens a wide area for investigation 
as to the effect of small quantities of these 
and other constituents on electrode per-
formance. 


Analytical studies were made on the dis-
tribution of the sulphur and phosphorus 
impurities in rutiles, the coatings in which 
these rutiles appeared as a constituent and 
weld metal deposited from electrodes so 
coated. A concentration of sulphur in the 
weld metal above the tolerable limits for 
mild steel was detected in the cases of 
coatings made from rutiles containing 
1.06% sulphur, and this was true both for 
Arkansas rutile and for commercial rutile 
to which this quantity of sulphur was 
added as an impurity. When rutiles below 
this sulphur content were used, no rela-
tionship was established between the 
quantities of sulphur present in the elec-
trode coating and in the resultant weld 
metal. 


All the weld samples showed paler sul- 
phur prints than the adjacent plate ma-
terial or the core wire, even though the 
sulphur content was in some cases actually 
higher. This effect is attributed to the 
higher degree of dispersion or finer state of 
division of the sulphide in the weld metal. 
Sloman, Rooney and Schofield reported the 
same behavior in an investigation of the 
constitution of weld deposits.8 


No significant concentration of phos-
phorus in the weld metal was detected in 
tests, of electrodes in which the coating 
contained up to 0.29% of this element in 
the rutile component. Hence the ob-
served variation in properties of the ex-
perimental electrodes cannot be directly 
associated with this impurity. One of the 
leading producers of welding electrodes 
stated in a private communication that


0.5% phosphorus in the rutile has bee 
permissible without deleterious effects o 
the deposited metal. Reeve 4 has reported 
that the ductility of mild-steel weldments 
is not impaired by the presence of 0.070% 
phosphorus. 


Photographs of representative fractures 
of the all-weld-metal tensile specimens, 
both as-welded and stress-relieved, are 
reproduced in Figs. 1 to 5, inclusive. The 
stress-relieved specimens are readily iden-
tified by the comparatively greater reduc-
tion in area'and the absence of "fish eyes.". 
Although some questions ren-ain unan-
swered regarding the formation of this 
characteristic imperfection, which has 
been associated with hydrogen and mois-
ture contents, 5 it is evident that all speci-
mens in this investigation, including the 
commercial rods, exhibited substantially 
the same size and number of fish eyes. 
Extensive metallographic study of the 
microstructure of the various specimens in 
this investigation has revealed that the 
welds have substantially the same grain 
size and cleanliness ratings. Only a few 
specimens were found that contained ni-
tride structures, and these were small 
areas of a rather localized nature. Thus 
far, no correlation has been found between 
the microstructural characteristics of the 
metal, fractures and the mechanical prop-
erties of the various coated electrodes. 


Welding engineers have repeatedly 
pointed out that the E-6012 type electrode 
does not excel in ductility and in many in-
stances barely passes the minimum speci- - 
fications, 6' 7 although they have given 
quite satisfactory service. Under the con-
ditions of this investigation, the me-
chanical properties of weld metal from 
Arkansas rutile rods are inferior to the 
commercial rutilé rods in that the strength 
values are high and the ductility is low. 
In several instances, individual welds pro-
duced have enough ductility to meet the 
A.W.S.-A.S.T.M. requirement of 17%, 
but the- values from weld to weld vary and 
the observed properties place the material 
in a doubtful category. 


An independent test of the Arkansas 
rutile in electrode coatings was made 
through the cooperative efforts of Dr. 
David F. Helm, senior fellow, Mellon In-
stitute of Industrial Research, Pittsburgh, 
Pa. Dr. Helm arranged for the fabrica-
tion of "typical commercial" electrodes 
containing both Arkansas rutile and a con-
trol electrode with commercial rutile 
which were subsequently used in the 
standard weld-metal test. The results of 
these tests confirmed the technique used 
in this investigation and substantiated the 
findings regarding the weld-strength prop-
erties as influenced by the character of the 
rutile in the coating formula. The per-
formance and mechanical properties for 
both the commercial rutile and Arkansas-
rutile-coateci electrodes were found to he 
approximately the same as given in this 
report. 


An explanation of the experimental re-


Fig. 1 As-welded and stress-relieved

fracture sections of weld-metal ten-






site specimens made with Type E-6012 

commercial electrode. X 2 


44. 


Fig. 2 As-welded and stress-relieved 
fracture sections of weld-metal ten-
sile specimens made with experimen-
tal electrode containing commercial 


rutile in. Formula A. X 2 


F 


fr 
Si 
U 


Fig. 4 is-weeded and stress-relieved

fracture sections of weld-metal ten-






sile specimens made with experimen-






tal electrode containing Arkansas

rutile S-4 in Formula A. X 2 


Fig. 5 its-welded and stress-relieved

fracture sections of weld-metal ten-






sile specimens made with experimen-






tal electrode containing Arkansas 

rutile S-4 in Formula B. X 2 
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suits requires further investigation and 
identification of those factors which have a 
direct bearing on the suitability of the 
material as a component in electrode 
coatings. Additional information regard-
ing slag characteristics such as softening 
and fusion temperatures, viscosity, etc., 
the influence of the reducibility of the var-
ious forms of rutile and a quantitative eval-
uation of their arc-stabilizing power or pos-
sible breakdown in structure in the range 
of the arc temperature will assist mate-


rially in analysis of the general problem. 
Isolation of the inherent factor may also 


permit the development of coating mix- 
turcs which would comnp:nisate the in-
hibiting characteristics of Arkansas rutilo 
and make this mineral deposit acceptable 
for commercial use in welding electrodes. 
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A.S.T.M. MeetiRgs 


• Sessions on Plasticity and Creep of Metals; Fatigue of Metals; 
Application of Statistics; Dynamic Stress Determinations; 
Symposium on Cast iron at A.S.T.M. Pacific Area Meeting 


D


URING 'the First Paôific Area Na-
tional Meeting of the American 
Society for. Testing Materials in San 


Francisco, Calif., October 10-14th inclu-
sive, numerous technical papers will be 
presented of interest to those in the metals 
field. Sessions on Monday, October 10th, 
cover Plasticity and Creep of Metals and 
Fatigue of Metals. There are sessions oil 
Tuesday dealing with Dynamic Stress Dc-
terminations and Applications of Statis-
tics that will interest the metals fraternity, 
and on Thursday, a Symposium oil Cast 
Iron is scheduled, sponsored by A.S.T.M. 
Committee A-3 on Cast Iron. 


PLASTICITY AND CREEP OF

METALS 


'l'hie four papers in this se.'eoti at 2 
P. M., October 10th, are by leading authom'-
ilies in their fields and cover the following: 
"The Experimental Exploration of Plastic 
Floss- in Sheet Metals"—L. R. Jackson, 
Battelle Memorial Institute, Columbus, 
Ohio, and W. T. Lankford, Carnegie-
Illinois Steel Corp., Pittsburgh, Pa.; 
"Application of Forming Criteria to Pro-
duction Problems"—W. Schroeder, Lock-
heed Aircraft Corp., Burbank, Calif.; 
"Use of Creel) Data in Desigmm"—1 loward 
C. Cross awl L. R. Jackson, Battelle 
Memorial Institute, Columbus, 'Oliio; 
"Super Creep-Resistant Alloys"—J. \V. 
Freeman, D. N. Frey and E. E. Reynolds, 
University of Michigan, Ann Arbor, Mich. 


FATIGUE OF METALS 


On Monday evening, October 10th, four 
papers on the subject of Fatigue will be 
given as follows: "Introduction to Fatigue 
Session"—"A Broad Look at the Fatigue 
of Materials Field"—R. E. Peterson, West-
inghouse Electric Corp., East Pittsburgh,


Pa.; ''Fatigue Strength of Steel Through 
the Range from 0.5 to 30,000 Cycles of 
Stress"—M. H. Weisman, North Ameri- 
can Aviation, Inc., Inglewood, Calif.; 
"Fatigue Notch Setisit ivities of Some Air-
craft —Materials' '—fl. Grover, Battelle 
Memorial Institute, Columbus, Ohio; 
"Fatigue Strength of Aircraft Materials 
and Fastenings''—TIIHIIIIS Piper, North-
rop Aircraft, Inc., l-lawtliot'mi(t, Calif. 


DYNAMIC STRESS 
DETERMINATIONS 


Growing interest in dynamic testing and 
stress analysis is recognized through a sepa-
rate session the morning of October 1 ithi, 
with the following  four papers: ''A Survey, 
Of Pick-ups for J)ynamic Physical Meas-
urenients"—Gifford White, Statham Labo-
ratories, Beverly hills, Calif.; "Selection 
of Recording Equipment for Dynamic 
Testi hg" '—K. D. Swartzel, Cornell Aero-
nautical Laboratory, Inc., Buffalo, N. Y.; 
"Analysis and Interpretation of J)ynamic 
Itect rds"—li. C. Roberts, University of 
Illinois, Urbana, Ill.; "Some Examples of 
Dynamic Testing in the Field of Materials 
and Structures"—Douglas Mel lenry am I 
H. E. 1-losticka, U. S. Bureau of Heelamna-
tiomi, Denver, Cob. 


APPLICATION OF S'I'ATI S'I'ICS 


The Society and its titeinbers are much 
concerned with quality control of matem'i-
abs and the application of statistics, and it 
separate session on Tuesday afternoon, 
October 11th is devoted to applying 
statistics, with three papers: ''Sumac Eco-
nomic Aspects of Vendor-Purchaser Rela-
tionships When Specifications Are Statisti-
cally Unenforceable"—E. L. Grant,, Stan-
ford University, Stanford Ltiivtirsity,


Calif:; "Precision and Accuracy of 'l'e.sJ 
Methods''—(lramtt \Vet'mtimttomit , East malt 
Kodak Co., Itochester, N. V., and ''Use of 
Statistics to J)etermnittt, Accuracy of Ten-
tative Test Methods"—\V..1. \'ou leti at 
J. M, Cameron, Nat iomt:tl Bureau of Siatid-
ards, Washington, I). C. 


SYMI'OSi(JNI ON (Si' II)N 


A wealth of iIIfom'Jnat j olt on the proper-
ties and test itIg (If Cast, itoh , tite sighti licamice 
of specifications His fom' this material and ii;-
format ion on ext emisive uses of cast.i ttgs 
will be covered in this Svmitpt tsiumn the 
afternoon of October 130 1. . .h" r I ItO'S 
will form the basis of t lie Svmmiposium, as 
follows: ''Mecliattical Test jug and Propet'-
I iOS of Gray Cast. Iron' '---C, K. Du )tI011(I, 
American Cast Ii'oti Pipe Co., Rimming-
ham, Ala.; "Development, Significance 
amid Uses of Specifications ft H' Cast lm'tot 
H.Borttstej mt , Deere and ( .,,\l ,litte, Ill.; 
"Atitoinot ive Cast Irons, I mtt'ltmdim;g Rra ke 
l)m'u ills ''—lt. G. lCF;lv(t', \ ' :tIco hiumit (om'-
l) l't t i0 1 t	 of America,	 I)e1roit,	 )l it'ht 
'l)l)hiCttt 11)118 and Uses (fv [rum; Cast- 


ings, Ihtcludimmg Significance ice I If Various IS 


l'm'opertie.s of C;l (:tst [1'ttmt''---C. 0. 
Burgess, Gray 111)11 Founders' Sucilt y. 
Cleveland, Ohio. Iii one or mnom'e of t bit' 
lirs, the use of east lion :tl. elevated I eiti-
perat.um'es will be reviewed. 


All engineers, technical P° l do am III otli-
ets Coll Cell i ied- with materials are cordially 
imivited to at.telt(I this A.S.i. \l, -National 
sl eetimlg. Copy of tie co mn dci e )t'ogram11 


can be t)btttilletl by writing to A.S.I.M. 
headquarters, bUlfi b:tct' St., Philadelphia 
3, Pa. It is hot expected ed that tile papers 
will be prepri titeti, btm t (luj)lica t et.I copies 
are to be made availahle to those m'egistel'-
ing at the Meeting. All sessiomis ;ti'e at the 
Faii'miiont Hotel. 


- 


A. tS'. 7'. 31. .11edvng.s	 \\TF:LDIXG Risi':.itci-t St'I'I'JI':IIx'I'
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UNITED STATES

DEPARTMENT OF THE INTERIOR 


h 3 DEFENSE MINERALS EXPLORATION ADMINISTRATION 1Qrt


WASHINGTON 25, D. C. 


Memorandum/ 


To:	 Docket File 


From:	 F. L. Knouse, Mining Engineer 
Rare and Misc. Metals Division 


Subject,. Docket No. DMEA-2486 (Columbium) 
Magnet Cove Property 
Arkansas Resources & Dev. Commission 
Little Rock County, Arkansas 


June 26, 1952 


Mr. C. H. Scott (Magnet Cove Titanium Corp.) was in 
the office discussing the captioned application and stated Mr. 
Knickerbocker (U.S.13.M., Rolla, Missouri) advised him the 
columbin could be separated from the titanium minerals. Mr. 
Scott admitted he had no knowledge of the economics of making 
this separation. He was of the impression the separation could 
be made economically.


June 28, 1952 


Barr's Office, D.M.P.A., advised a verbal agreement 
has been made with National Lead Co. for them to do metallurgi-
cal research on the titanium Minerals from the "Christie 
Deposit" and on minerals from nearby deposits, including the 
"Ma met Cove Deposit". The purpose of this work is to determine 
if the rutile and brookite minerals can be concentrated and 
separated, and the resulting product satisfactory for welding 
rod coating. Iic1uded in this agreethent is research for the 
recovery of the columbium associated wi'th the titanium minerals. 
D.IVIP.A, expects to complete this formal agreement within two 
weeks. Funds for this work are to be about 15,000.00. 


June 30, 1952, 


Telephoned Mr. Knickerbocker 's office and talked with 
Mr. MoElvenny, who advised no metallurgical.research work has 
been done on the material from the Magnet Cove Deposit by his 
office to separate columbium from the T10 2 -minerals as no funds 
were available for this work. He was, however, of the opinion 
that columbiurn could be recovered from the titanium minerals 
but the economics of making the recovery would have to be deter-
mined by actual work. He indicated the process woui.dAio doubt







'Ilk


.	 S 


so 2.. 


be chemical, which would change the chemical composition 
of the titanium oxide probably to a chloride and the resulting 
product, unless further beneficiated, would not meetlindustry 
specifications for welding rod coating. 


July 8, 1952 


Mr. T. R. Graham, U.S.B.M., College Parke states 
metallurgical research work done by him during l914 "did not 
produce a welding rod coating entirely acceptable to industry 
specifications, and more research work should be done." 


U.S.13M. R.I.4851 indicates 60.6% of the Titania 
from the residual ores "Christie Deposit" was made producing 
a. 92.8% T102 concentrate, and 55.2% of the titania was recovered 
from drill hoie(of a composite sample) producing a 9192% T102 
concentrate. 


Attached is an arithmatical average of the sample 
values from drill cores of the Magnet Cove property, U.S.B.M. 
and U.S.G.S. If only 60% of the TiOa minerals contained in 
the "Magnet Cove Deposit" can b9 recovered by known methods 
and an unknown quantity of the columbium associated with these 
minerals, the probable value of the recoverable minerals may be 


$3.fL Ti02 $2.31/ton	 $2.31 


1.56 Columbium $0.53	 $0.56 
60


	


	 60 est.recovery 
Possible recovery value/tpm $2987 


The economics of recovering this mineral is the big question. 
Inasmuch as a substantial indicated tonnage of T102 has been 
explored by the US.13.M. drilling and sampling program, addi-
tional metallurgical research is indicated prior to exploring 
for additional reserves.
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MAGNET COVE PROPERTY



Samp]o Values USBM and USGS 


NB	 T02	 TiO2. Chemical) V205
Y5 


Chem.Y	 La 


.028%	 2930%	 2.23%	 .06%; .095% .ou .04% 


# /ton . .56	 / 16 .	 44.6	 1.26	 1.9 .	 .22	 06 
XX 0 


Value/ton1.56* 3.91. * -? 3.79**	 :•59 X 
2 $35	 2 


/. 


* Value	 2.80/#Colthbimi - .100% incentive bonus 


** Value @ .0.85/ Et. as Rutile rate 0170/ton 


x Val ue	 .31/1/ • ; 


xx No value	 lttiuzn 


0 ,Lanthanum


Thtal. 


Value







OF ,	 IN REPLY REFER TO: 
'e1Th


UNITED STATES

DEPARTMENT OF THE INTERIOR



GEOLOGICAL SURVEY 
WASHINGTON 25, D. C.


J*ne 3, 1952 


To	 F. L. Znous., Rate and Miscellaneous Metals Division, 


?romi	 J. J, Norton, U. i. (sologie&l Survey. 


Subjects Application 1l*A..246 for ezplorstion of the liagmt 
Cov* iUtil property. 


Mr )ljohaqj Pleisoher of the Gex3heaistry and Petrolo-
gy thraneh of the U. 3. Geological Survey has supplied data neose 
sary to reply to rour recent telephone call. Mr. Fleisc her says 
that assays of 30 to 40 colwnbius samples from the 1ast Cove 
area will be available this week. The** ea'p1.s will include 
several from the Magnet Coi'* Uutile property. 


The known geocheisical affinity of coluabiun and U.tzmi-. 
um as well as the few available analyses of samples from Arkansas 
titanium deposits encourage the belief that exploration should be 
seriously considered. The only analysis of material from the Mag. 
net Cave itutilo pro!)erty, is of a sample of rutile concentrate. 
This . sample contained 1.3 percent columbium, according to &psctro-
graphic and wet cheidcal analytical methods. 


I will forward other analytical data to you as soon 
they are available • I think, hc*rever, that referral to the ftè1 
team is justified on the basis of presently available infcnnatiou. 


J. ,1. Norton 
JJNorton:hhp 
0-6/3/52 
cc: Director's Reading file, 4212



Branch ading tile, 4212 


JJNorton, 0-230, GSA Bldg., USGS 
extra 
extra
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MAGNET COVE PROPERTY 


Sample Values - USBM and USGS. 


- Total 


NB Ti02 Ti02(Chemioal) V20 5 V2Q 5 Chem.Y	 La	 Value 


.028% 2.30% 243% .063% 9 095%	 .011.	 004% 


# /ton	 .54 L6 1.26 1..9	 .22	 08 • 
Value/ton $1 *5 6* 3 • 91** 93 . 79.* .39


xx:	 0 
.59 x 


2.$. L19 $-ree


* Value @ $2 .8O/# Co1ibii - 100% incentive bonus 


** Value ® .085/# Est. as Rutile rate 170/ton 


x. Value @ .31/# 


xx No value	 Yttium 


0 it	 It	 Lanthanum 







UNITED STATES

DEPARTMENT OF THE INTERIOR



GEOLOGICAL SURVEY 
WASHINGTON 25, D. C.


S


11, t92 


*


r4


oit t	 Y)f	 t	 ', , 
or -mr e'h'	 tiit	 1j	 r 1, t ,rtU *e ss'1ø "i 'net	 s, 


v-1 'Alfftl b	 t tr,	 IL 


'o 4fl	 4*	 rttt 
v-10 '1th 4ot O.O1 % 


o


	


*Z Ø4D& t	 17 
t stth O17 *t	 th 


ft	 tEi, f	 th	 )Tht to 1,1 Th 
vr	 43	 * "ttW' ncrni* t	 t t'	 ete U7t-fl%)	 GV $	 bb	 *7 *L1P 


*, n •	 i#f	 i	 ') o 


7	 y1	 i:' *n t'e 
3	 O2 fl iit* *s "th' 


0. Enclosure 


'


; ,,







IF9-011-. S UNITED STATES 
DEPARTMENT OF THE INTERIOR 


GEOLOGICAL SURVEY 


V.	 rk3*E	 *tr, 
Report No t j)	 For Date  


Requested by 


Lot No 
J,aatitett,	 trbjc ør*1st fr	 t, Y, it& 


idui * pita in rot* fr* Cii, 


1*t*s! 


tAb )e 1. fbi. ptb 


17 
01 
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i*1 i1 •
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41 1hO 
42 * O2'4l14' 


444 172? UoL4I' 
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is re W4, 


-O2 * 


/ ''	 t*ii psi r1	 th roe, s 
.Tk, 1i,p	 Ua	 3utL 6,	 by 
Ta	 7iUI3 


By  


Geochemistry and Petrology Branch 


U S GOVERNMENT PRINTING OFFICE	 1951	 974763
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UNITED STATES 
ws


DEPARTMENT OF THE INTERIOR 
th!	 BUREAU OF MINES 


WASHINGTON 25, D. C.


June 27, 1952 


Memorandum 


To:	 F. L. Knouse, DAEA 
Rare and Misc. Metals Division 
Room 4640 


From:	 Chief, Rare and Precious Metals Branch 


Subject:	 Additional comments on Magnet Cove Rutile Property 
(DMEA-2486)0 


I have read the several memoranda you submitted recently 


on the subject docket and do not feel that this Branch should change 


the reconunexdationsmade in the memo, dated May 16, 1952, from Paul 


Ziriner to L. G. Houk, 


There appears to be little need for additional drilling, 


at this time, to indicate more reserves before a metallurgical pro-


cess is developed. A program, prepared by this Branch, outlining 


metallurgical research to be done on the problem has been certified 


by DMPA. As soon as the necessary funds are made available by that 


agency this important research will be started. 


Attachment


	 00e 
.0
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UNITED STAF°	 13771 


DEPARTMENT OF THE'rERIOR 


DEFENSE MINERALS EXPLORATION ADMINISTRATION 


REFERENCE. SLIP 


DATE..	 L2 
REFERRED TO:


:i.... 
2 A J Kauffman, Rm. 1 


3 ............................................................... 


4............................................................... 


FOR:


Action	 Recommendation 


Approval	 Record 


Comment	 of............................ 


Conference	 Referring 


Consideration	 to............................ 


Filing	 . ........Ready for signa-


Instructions	 ture of.................. 


Investigation	 Rewriting 


Initials	 Signature 


Mailing	 Suggestions 


Previous correspondence ..........Your informtion 


REMARKS:M.P... 
Kauffman on 6/l6/2. I would appreciate 
receiving your comments. 


Check (X) before th& items needing attention. 


INT.-DUP. SEC., WASH., D.C. 	 Initial of sender ftirv
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MEMORANDUM


June 13, 192 


To:	 F. L. Knouse, DNEA 


From:.	 J. J. Norton 


Subject: DNEA-2486 


I am sending you herewith a copy of a letter from 
Olaf N. Rove. U. S. Geological Survy, to R. G. Knickerbocker, 
U.S.B.M., accompanied by an assay report on samples from the 
Magnet Cove Rutile property (DMEA-2486). Copies of these data 
have been sent to the field team.


/5/ J. J. Norton 
J. J. Norton
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June 11, 1952 


Mr. R. G. Knickerbocker 
U. S. Bureau of Mines 
Rolla, Missouri 


Dear Mr. Knickerbocker: 


Enclosed is a copy of Report IWS-308 1 Part 1, by K. J. 
Murata of our spectrographic laboratory. This gives analyses for 
Nb, Ti02 V205 1 Y, and La on 25 drill core samples from Magnet Cove, 
Arkansas, kindly supplied by you to Mr. V. C. Frykiund, Jr., of 
the Geological Survey. 


As you will note, the Nb content shows a good correlation 
with the content of Ti0 21 with about 0.013% Nb for each per cent of 


on the average, although Individual detérminations vary some- Ti2, 
what with 0.007 and 0,025 as the extremes. 


It is interesting to note that this corresponds to 1.3% Nb 
for 100% Ti2 and 1.17% T or 90% Ti02. Analysis of a rutile concen-
trate (Ti02 content unknown) from Magnet Cove in our laboratory gave 
1.3% Nb. No such correlat on is apparent between Nb and V 205, Y, or 
La.


We shall be very much interested in your results on these 
samples, and shall send you results on other samples as we obtain 
them.


Sincerely yours, 


0. N. Rove, Chief 
Enclosure
	


Mineral Deposits Branch 


cc: Kaiser 
Murata 
Frykiund 
St. Clair 
D. Gallagher 
J. J. Norton







A, COPY	 S	 . 
V. C. Frykiund, Jr., P. Kaiser, 


N. Fleischer, and U.S. Bur. Mines 
Report No. IWS-308 ,( Pt . i)	 Date June 10, 192 
Job 92)4


Quantitative spectrographic analysis for Nb, Ti, V, and 
other miner elements in rocks from Magnet Cove, 


Arkansas 


Plates W-428 & W-429 
a/ 


Lab. No. Field No. Core No. Hole Depth 


2-782SW VF-RF-1 1333 B-2 
-783 -2 1337 110'-11' 
-784 -3 178 B-3 271-34' 
-785 -4 1765 it 731.791 
-786 - 153 BCC-2 301-36' 
-787 -6 160 11 731-80' 
-788 -7 161 " 801-861 
-789 -8 157 BCC-1 
-790 -9 1396 E-7 )48'-)49.81. 
-791 -10 1397 it 49.8'-2' 
-792 -11 140 " 73'-76.' 
-793 -12 1418 t.11 l08.21-111.4' 
-794 13 1716 F-i 10.71-19.4' 
-79 -14 1727 it llO.4-120.1' 
-796 -15 1219 0-2 
-797 -16 1234 it 11'-118' 
-798 -17 1218 " 53' -561 
-799 -18 1816 G-)4 
-800 -19 1189 1-1 201-26' 
-801 -20 1192 361-40' 
-802 -21 1200 U 671-72' 
-803 -22 1911 J-1 32.5'-3.9' 
-804 -23 1846 J-2 31.8'-39.4' 
-80 -24 1865 J-3 33'-39' 
-806 -25 1872 P 71-82'


a/ For Detailed description of location and petrology of the rocks, see 
Ark. Resources and Develop. Comm., Div. Geol. Bull, 16 2 190 by 
B. C. Fryklund, Jr., and ii. F. Holbrook.







V205 
USBM 


V205	 (chemical)	 Y 
.065 .11 .008 
.01i.2 .19 .025 
.086 . .0111 
.025 .008 
.098 .006 
.091 .013 
. 032 .011 
.028 .020 
.13 .05 .013 
.072 .10 .010 
.070 .18 .0011 
.0148 .08 .0011 
.030 .OiLi. 
.021 .016 
.066 .07 .011 
.085 .05 .012 
.071. .05 .022 
.052 .08 .0111 
.098 .07 .006 
.033 .05 .010 


.05 '0011 


.09 .008 


.07 •017 
.030 .08 .006 
.11 .08 .008


S 
Report No. IWS-308-1 


page 2


aa/
Ti02 Ti02 
USBN USGS 


NB Ti02 (chemical) (chemical) 


52-782Sw .039 4.3 
-783 .028 1.1 1.70 
-784 .036 2.1 2.65 
-785 .021 1.2 1.05 
-786 .022 2.6 
-787 .12 9.5 10.4 
-788 .026 1.7 
-789 .009 1.1 
-790 .0141 2.7 3.20 
-791 .039 2.0 2.70 
-792 .015 1.2 1.35 1.1 
-793 .021 1.3 2.30 1.6 
-7914 .020 1.3 1.10 


-795 .023 1.5 1.55 
-796 .0142 2.14 2.90 


-797 .022 2.6 2.30 
-798 .0111 1.11 1.73 
-799 .037 14.1 3.78 
-800 .013 1.2 .88 
-8oi .012' 1.3 2.35 
-802 .0114 1.0 1.15 
-803 .026 3.3 3.114 
-8011 .026 2.1 2.38 
-805 .012 1.2 1.00 
-806 .019 2.9 2.62


im 


aa/ Chemically determined T10 2 by L. Shapire


/s/ Michael Fleischer 
Geochemistry and Petrology Branch 
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June 3, 192 


Memorandum 


To:	 F. L, Knouse, Rare and Miscellaneous Metals Division, 
DMEA. 


From:	 J. J. Norton, U. S. Geological Survey. 


Subject: Application DMEA-2486 for exploration of the Magnet 
Cove Rutile property. 


Mr. Michael Fleischer of the Geochemistry and Petrolo-
gy Branch of the U. S. Geological Survey has supplied data neces-
sary to reply to your recent telephone call. Mr. Fleischer says 
that assays of 30 to ItO columbium samples from the Magnet Cove 
area will be available this week. These samples will include 
several from the Magnet Cove Rutile property. 


The known geochemical affinity of columbium and titani-
um as well as the few available analyses of samples from Arkansas 
titanium deposits encourage the belief that exploration should be 
seriously considered. The only analysis of material from the Mag-
net Cove Rutile property is of a sample of rutile concentrate. 
This sample contained 1.3 percent columbium, according to spectro-
graphic and wet chemical analytical methods. 


I will forward other analytical data to you as soon as 
they are available. I think, however, that referral to the field 
team is justified on the basis of presently available information. 


/5/ J. J. Norton 
J. J. Norton
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May 13, 192 


Memorandum 


REVIEW OF APPLICATION DMEA-2486 (columbium) 


To: Ernest W. Ellis, Defense Minerals Exploration Administration 
From: J. J. Norton, U. S. Geological Survey 
Commodity: Columbium. 
Applicant: Arkansas Resources and Development Commission. 
Name of property: Magnet Cove Rutile. 
Location of property: Magnet Cove, Arkansas. 
Estimated cost of project:$'O,SSO. 
Summary of applicant's proposal: 


Stage 1: Determine columbium content of cores from 
past U. S. Bureau of Mines drilling on this 
property. 


Stage 2: 6,200 feet of diamond drilling to determine: 
a) extension in depth of mineralized rocks, 
b) columbium content in areas not tested by U. S. 
Bureau of Mines or others, c) subsurface structure. 


Sources of information on applicant's property: 


1. Frylund, V. C., and Holbrook, D. F., Arkansas Division 
of Geology Bull. 16. 


2, Various U. S. Geological Survey memoranda on studies 
of this area during the past few months. Copies are 
in possession of the field team. 


3. U., S. Geological Survey report in preparation by	 2 
V. C. Fryklund on columbium in the Magnet Cove area. 
Field work was completed in March 1952, and the report 
is now being written. 


L. Conversations with V. C. Frykiund and David Gallagher, 
executive officer of the field team.







.	 . 


Comments:


1. I have been told that DMEA has decied that state 
government organizations such as the Arkansas Re-
sources and Development Commission can receive 
exploration grants. If such a decision has not 
been made, then this problem should be settled 
before proceeding further. 


2. Several properties in the Magnet Cove area, 
including the property covered by this application, 
appear to offer promise as columbium sources. 
Columbium might be obtainable as a by-product of 
proposed rutile and broôkite mining in such places 
as the Magnet Cove Rutile mine and other properties 
described in the Frykiund-Holbrook bulletin. 
Study of various localities in this area is part 
of the columbium program that the Geological Survey 
has started, and we hope to have a preliminary 
report soon. Samples that are being analyzed 
include surface samples as well as material from 
the U. S. Bureau of Mines drill holes at the Magnet 
Cove Rutile property. The results of these analyses 
will cast light on the merit of further work on 
columbium in this deposit. 


3. Available data show clearly that the Magnet Cove 
Rutile property would be chiefly a rutile source, 
arid any columbium obtained would be a by-product. 
Studies of the columbium content and columbium 
mineralogy in the drill cores collected by the Bureau 
of mines will be of value; but the merit of doing 
more drilling cannot be judged until work on 
samples already available shows that the columbium 
is actually worth recovery as a by-product of rutile. 


4. The feasibility of obtaining columbium fromthis 
property is directly dependent on the likelihood 
that the rutile can be profitably mined and milled. 
The Bureau of Nines station at Rolla, Missouri, 
probably has data on the milling methods that might 
be used. Grade and reserves are probably adequate, 
but unfortunately satisfactory recovery and cost.







S
	


S 


estimates cannot be made with available data. Frykiand 
and Holbrook point out, on page 36 of their report, 
that a portion of the titanium in the igneous rocks, 
where it occurs as ilmenite, probably is not economically 
recoverable. Unfortunately, the assay data make no 
distinction between titanium in ilmenite and titanium 
in rutile. More comple information can be obtained 
only be a resampling job in which the rutile-bearing 
rocks are treated separately from the ilmenite-bearing 
rocks. 


5. The drilling proposed by the applicant is generally 
satisfactory. Frykiund states that reserves may be 
substantially increased if the holes are drilled to a 
depth of 20 to 300 feet. Furthermore, he recommends 
that additional holes be drilled south of the previously 
explored area, especially (1) south of the East pit, 
and (2) between W 200 and E 1300, along a line that is 
approximately at S 200 or S 300. On the other hand, 
he recommends elimination of the applicant's proposed 
holes at (1) N 1000 9 E 1000 2 (2) N 1000 2 E 1200, (3) 
N 800, E 400, (4) N ).i.00, E 1600 and )4 ) N 1400, E 2000. 


6. The Arkansas Resources and Development Commission is 
considering submitting at least one more application on 
columbium. 


7. The number of assays required for these projects will be 
large, and spedial assistance may be required to obtain 
adequate analytical facilities. 


RECOMMENDATION: 


If the Arkansas Resources and Development. Cornmision is 
eligible for DMEA assistance, refer the docket to the field team 
to attempt to work out a suitable program with the applicaititn 


J. J. Norton 
Norton: jeh 
G-/13/52 
cc: Director's Reading File 14212 


Branch Reading file 14212 
DNEA files 
Norton G-230







STANDARD FORM NO. 64 S	 • Office Memorandum • UNITED , STATES GOVERNMENT 


TO	 :	 F. L.. Mouse, DMEA	 DATE: June 13, 1952 


FROM :	 J. J. Nol'tOIl 


SUBJECT:	 DMEA-286 


I am sending you herewith a copy of a letter from Olaf N. 
Rove, U. S. Geological Survey, to R. G. Knickerbocker, U.S.B.M., 
accompanied by an assay report on samples from the Magnet Cove 
Rutile property (1l1Ek-2486). Copies of these data have been sent 
to the field team.


. J. Norton
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IN REPLY REFER TO: 0
UNITED STATES



DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 


T3 IS


WASHINGTON 25, D. C.


June 3, 1952 


Memorandum V 


To:	 F. L. Knouse, Rate and Miscellaneous Metals Division, 
DMEA. 


From:	 J. J. Norton, U. S. Geological Survey. 


Subject: Application DMEA.-2486 for exploration of the Magnet 
Cove Rutile property. 


Mr. Michael Fleischer of the Geochemistry and Petrolo-
gy Branch of the U. S. Geological Survey has supplied data neces-
sary to reply to your recent telephone call. Mr. Fleischer says 
that assays of 30 to 40 columbium samples from the Magnet Cove 
area will be available this week. These samples will include 
several from the Magnet Cove Rutile property. 


The known geochemical affinity of columbium and ti.tani-
urn as well as the few available analyses of samples from Arkansas 
titanium deposits encourage the belief that exploration should be 
seriously considered. The only analysis of material from the Mag-
net Cove Rutile property is of a sample of rutile concentrate. 
This sample contained 1.3 percent columbium, according to spectro-
graphic and wet chemical analytical methods. 


I will forward other analytical data to you as soon as 
they are available • I think, however, that referral to the field 
team is justified on the basis of presently available information. 


,9;Av 
J. Norton


DEPART1 OF 


Defense faisr	 ti•str 


JU N A. 1952
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UNITED STATES

DEPARTMENT OF THE INTERIOR 


BUREAU OF MINES 


WASHINGTON 25, D. C.


May 262 1952 


Memorandum/ 


To:	 F. L. Knouse, DMEA 
Room 4640 


From:	 A. J. Kauffman, Jr., Acting Chief, 
Rare and Precious Metals Branch 


Subject: ]FA - Docket No. 2486, Magnet Cove, Ark. 


A joint comment was prepared, on the subject docket, 
by the Light Metals Branch and Rare and Precious Metals Branch it 
is agreed that it would be desirable to have the Bureau conduct metal-
lurgical research to determine the feasibility of recovering the 
columbiunt and titanium from the material. We have a proposal for a 
columbium-tantalum research program before IMPA at the present time. 
Investigation of the Magnet Cove material is included. You may care 
to acquaint D&PA with your interest in the program.







UNITED STATES

DEPARTMENT OF THE INTERIOR 


BUREAU OF MINES 


WASHINGTON 25, D. C.


may 16, 1952 


Memorandum 


To:	 Lawrence G. Houk 
DMEA, Room 4637 


From:	 Chief, Minerals Division 


Subject: DMEA.-Docket No. 21486 - Arkansas Resources and 
Development Commission 


The subject application, concerned with the determination 
of columbium in titanium minerals at the Magnet Cove, Arkansas, deposit, 
has been reviewed with the following comments. 


The first phase of the subject application as shown on page 7 
appears to be a duplication of work currently being carried out by the 
Bureau of Mines and the U. S. Geological Survey. The Survey is check-
ing the distribution of columbium in various minerals including the 
titanium bearing ores of the Magnet Cove deposit and, in cooperation 
with the Bureau, is sampling and analyzing the drill cores previously 
obtained by the Bureau in the Magnet Cove deposit. 


The Bureau has conducted exploration in the Magnet Cove area 
and in nearby areas and has determined the nature of the minera1s 
present. The main problem now is a metallurgical problem requiring 
research to determine the feasibility of recovering columbium and 
titanium. The Rolla, Missouri, laboratories have initiated a project 
to do this research. Additional drilling at this time would not 
contribute to the solution of this problem. Incidently, the columbium 
content in the titanIum concentrates present in residues obtained from 
processing of Arkansas bauxite is reported to be higher than that 
reported in' rut ile. Confirmation of these results would indicate that 
initial metallurgical testing should be done on the bauxite residues. 


CEPTET OF TE I:TEnIC1 
DGfcnse [ii1	 iran 


Attachment
M/-\Y201952
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MAGNET COVE TITANIUM CORP. 
308 BOYLE BUILDING 


TELEPHONE 5-7168 


	


LITTLE ROCK, ARKANSAS	 May 15, 1952 


Mr. C. E. Mittendorf' 
Acting Chief 
Defense Mineral Exploration Administration 	 41E' 
Washington, D. Co 


Dear Mr. Mittendorf: 


First, permit me to thank you for your most courteous interview 
Tuesday morning, pertaining to Columbium and Titanium (Rutile). 


My understanding is that the U. S. Bureau ofMiries of Rolla, Mo., 
and the U. S. Geological Survey of Washington, D.C. are now making 
analyses of the 400 cores that were taken from this property in 1948, 
when the Bureau of Mines of Rolla drilled 27 holes from 25 feet to 
188 feet in depth. 


It was my understanding that the U. S. Geological Survey found that 
some of the ore from this property contained at least one-half of one 
per cent of Columbium. It. is also my understanding that if that amount 
is found ëonsistently, aloiig with Titanium, that the Government is 
vitally interested in seeing that it is eventually made available to 
be used as an alloy with stainless steel inthe constructi.Ln of j 
bombers. 


0 'group is well pleased with the manner in which the U. S. Geological 
Survey have handled the application made by the Resources Board of 
Arkansas, through its Geology Department; in other words, we know it 
takes time for it to be cleared in Washington and referred tot 
Joplin office. Frankly, I have always marveled at the work 	 is. 
actually turned out by the U. S. Bureau of Mines and the U. S. Geological 
Survey, as I have felt that each agency has always been limited in its 
finances and manpower to do the kind of job that they would like to do. 


I had the pleasure of discussing this general program with Mr. Robert 
R. Rose, Jr., Assistant Secretary for Mineral Resources, and also with 
Mr. Howard Young of DMPA. 	 They are both impressed with the possibility 
of finding enough Columbium to justify the Government's support of 
this project. 


I was told that Columbium was now more critical and urgent than Uranium. 
I do hope that you can find time to discuss this very important proposed 
exploration project with Mr. Young and Mr. Rose. 


There is no pressure back of my visit with you or in this letter as 
I feel under the circumstances U. S. Geological Survey has done a goal 
job.	 Any courtesy that you can extend in following through pertain.ng  
to this application will be greatly appreciated. 


Again thank you!


'	 Sincerely yours,
	 • C	 - 


-	 -	 A 


C. H. Scott
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UNITED STATES



DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY 


WASHINGTON 25, D. C.


,^71vl^rvere^ 
IN REPLY REFER TO: 


G-MD-JJN 


May 13, 1952 
Memorandum 


REVIEW OF APPLICATION DMEA-.2486 (columbium) 


To:	 Ernest W. Ellis, Defense Minerals Exploration Administration 
From: J. J. Norton, U. S. Geological Survey 
Commodity: Columbium. 
Applicant: Arkansas Resources and Development Commission. 
Name of property: Magnet Cove Rutile. 
Location of property: Magnet Cove, Arkansas. 
Estimated cost of project: $ 50,550. 
Summary of applicant's proposal: 


Stage 1: Determine columbium content of cores from 
past U. S. Bureau of Mines drilling on this 
property. 


Stage 2: 6,200 feet of diamond drilling to determine:. 
a) extension in depth of mineralized rocks, 
b) columbium content in areas not tested by U. S. 
Bureau of Mines or others, c) subsurface structure. 


Sources of information on applicant's property: 


1. Fryklund, V. C., and Holbrook, D. F., Arkansas Division 
of Geology Bull. 16. 


.. Various U. S. Geological Survey memoranda on studies 
of this area during the past few months. Copies are 
in possession of the field team. 


3. U. S. Geological Survey report in preparation by 
V. C. Frykiund on columbium in the Magnet Cove area. 
Field work was completed in March 1952, and the report 
is now being written. 


4. Conversations with V. C. Frykiund and David Gallagher, 
executive officerk of the field team. 
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Comments:


1. I have been told that DNEA has decided that state 
government organizations such as the Arkansas Re-
sources and Development Commission can receive 
exploration grants. If such a decision has not 
been made, then this problem should be settled 
before proceeding further. 


2. Several properties in the Magnet Cove area, 
including the property covered by this application, 
appear to offer promise as colurnbium sources. 
Columbium might be obtainable as a by-product of 
proposed rutile and brookite mining in such places 
as the Magnet Cove Rutile mine and other properties 
described in the Fryklund-Holbrook bulletin. 
Study of various localities in this area is part 
of the columbium program that the çeological Survey 
has started, and we hope to have a preliminary 
report soon. Samples that are being analyzed 
include surface samples as well as material from 
the U. S. Bureau of Mines drill holes at the Magnet 
Cove Rutile property. The results of these analyses 
will cast light on the merit of further work on 
columbium in this deposit. 


3. Available data show clearly that the Magnet Cove 
Rutile property would be chiefly a rutile source, 
and any columbium obtained would be a by-product. 
Studies of the columbium content and columbium 
mineralogy in the drill cores collected by the Bureau 
of Mines will be of value; but the merit of doing 
more drilling cannot be judged until work on 
samples already available shows that the columbium 
is actually worth recovery as a by-product of rutile. 


4. The feasibility of obtaining columbium from this 
property is directly dependent on the likelihood 
that the rutile can be profitably mined and milled. 
The Bureau of Mines station at Rolla, Missouri, 
probably has data on the milling methods that might 
be used. Grade and reserves are probably adequate, 
but unfortunately satisfactory recovery and cost 
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estimates cannot be made with available data. Frykiund 
and Holbrook point out, on page 36 of their report, 
that a portion of the titanium in the igneous rocks, 
where it occurs as ilmenite, probably is not economically 
recoverable. Unfortunately, the assay data make no 
distinction between titanium in ilmenite and titanium 
in rutile. More complete information can be obtained 
only by a resampling job in which the rutile-bearing 
rocks are treated separately from the ilmenite—bearing 
rocks. 


5. The drilling proposed by the applicant is generally 
satisfactory. Frykiund states that reserves may be 
substantially increased if the holes are drilled to a 
depth of 250 to 300 feet. Furthemiore, he recommends 
that additional holes be drilled south of the previously 
explored area, especially (1) south of the East pit, 
and (2) between W 200 and E 1300, along a line that is 
approximately at S 200 or 5 300. On the other hand, 
he recommends elimination of the applicant's proposed 
holes at (1) N 1000, E 1000, (2) N 1000, E 1200, (3) N 800, 
E 400, (4) N 400, ,E 1600, and (5) N 400, E 2000. 


6. The Arkansas Resources and Development Commission is 
considering submitting at least one more application on 
columbium. 


7.. The number of assays required for these projects will be 
large, and special assistance may be required to obtain 
adequate analytical facilities. 


RECOMMENDATION 


If the Arkansas Resources and Development Commission is 
eligible for DMEA assistance, refer the docket to the field team 
to attempt to work out a suitable program with the applicant. 


// /4 
J. J. Norton







Budget Bureau No. 42—R1035.1. Form	 UNITED STATES DEPARTMENT OF THE INTERIOR  
(Revised June 1951) 


-	
•EFENSE MINERALS ADMINISTRATI 


MF-10 Should Be Filed With General Technical Data Form MF-100 


Not To Be Filled in by Applicant 


APPLICATION FOR AID FOR AN 


EXPLORATION PROJECT PURSUANT TO



MINERAL ORDER 5, UNDER

DEFENSE PRODUCTION ACT OF 1950 


P	 oc	 ovco:dit	 iiou 
ii tato	 ito1 i]in 
ittc hock, zixz


Docket No. 
Metal or Mineral ---------------------------------------
Date Received ----------------------- 
Amount $ 
Participation (Government %)


Name and 
address of 
applicant 


L	 Date Qri12,i	 ----


If you have already filed MF-100, give date filed ---------------------------------, type of assistance requested 



DMA Docket Number (if available) 


INSTRUCTIONS 


Read Mineral Order 5, Regulations Governing Government 
Aid in Defense Projects, before completing this application. 
Submit four copies each, of the signed application form, Gen-
eral Technical Data Form MF-100, and answers to questions 
as specified, to Defense Minerals Administration, Department 
of the Interior, Washington 25, D. C., or to the nearest field 
executive office thereof, with your name and address on each 
sheet of the application and all accompanying papers. If you


have previously filed MF-100, it is not necessary to file it 
again. However, you should indicate in space provided above 
the type of assistance previously applied for (loans, procure-
ment contracts, etc.) and DMA Docket Number, if available. 
When a question is inapplicable it should be so stated in the 
fo-rm. Additional sheets should be attached in answering any 
questions or in supplying additional information. IF YOU 
CANNOT ANSWER A QUESTION, SO STATE. 


1 (a) Give a description of the real property that will be in any way involved in the exploration p4t, ircluding any existifig 
mine or operating property. 


(b) If you are not the owner of the property, submit a copy of the lease, purchase option, or other agreements under which 
you are authorized to operate the property with each copy of your application. 


(c) Give the legal description of the exact parcel, plot, or area upon which the exploration is to be conducted. 


NOTE: (1) If both areas are the same, so state. The only obligation to repay the Government is from the net earnings 
from any commercial discovery made in the area specified in (c) above in which the exploration is to be con-
ducted, and the expenditure of funds which may be charged as costs of the project must be limited to that 
area or to work necessary to perform the exploration in that area. 


(2) If applicant is not the owner of the property or if there are any liens or encumbrances against the property, 
copy of agreements of claimants, lienors, encumbrances, and lessors subordinating their interests in the prop-
erty to the interest of the Government under the Exploration Project Contract will be required for attach-
ment to the Contract. 


2. (a) What metals or minerals do you expect to find? 


(b) Furnish statement of the geologic features of your property, giving type of ore deposit and reasons for expecting to find 
commercial ore bodies. Illustrate with maps or sketches. If you have a geologic or engineering report, or assay maps 
showing width and grade, please send them with application, stating whether or not youwish to have them returned. 


16-64067-2







The information requested instions 3, 4, 5, 6, 7, 8, and 9 below should beWered ' specifically and in detil, as this 
information will be attached to and incorporated as part of the Exploration Project Contract, if such contract is entered iio 
with you by the Government. 


ANSWER EACHQUESTION ON SEPARATE SHEETS OF PAPER AND SUBMIT A COPY OF EACH ANSWER 
FOR EACH COPY OF YOUR APPLICATION. 


3. (a) Describe fully the proposed work and give the total cost of the project. 


(b) State the time required to start the project and to complete it. 


4. Submit a map or sketch of the property involved showing a plan (and cross section, if needed) of the present mine workings 
and the location of the proposed exploration work as related to geologic features, such as contacts, veins, ore-bearing beds, etc. 


5. Furnish an itemized list of existing facilities, buildings, installations, and fixtures with a statement of the cost of any neces-
sary rehabilitation or repairs to put into useful and operable condition. 


6. Furnish a detailed list of additional facilities, buildings, and fixtures to be purchased, installed, or erected by you, with the esti-
mated cost of each item. 


7. Furnish a detailed list of operating equipment, separated into items to be—


(a) Rented 


(b) Purchased 


(c) Furnished by you 


with the rental, purchase price, or depreciation of each item, as the case may be, to be charged as a cost of the project. 


8. Furnish an itemized schedule of labor, by numbers and classes (miners, muckers, etc.) and of supervisors by numbers and 
positions; with the maximum wages or salaries to be paid to each. 


9. Furnish a detailed list with estimated cost of each item for materials,. supplies, engineering, assaying, accounting, power, 
water, utilities, and any other items not provided for above. 


10. (a) How much are. you prepared to invest in the proposed project? 


(b) Is this amount sufficient to pay your part of the cost of the project, in accordance with the regulations on Government 
participation (Sec. 9 of MO-5)? 


11. State any conditions or circumstances regarding the property not sufficiently brought out by the foregoing questions. 


CERTIFICATION 


The undersigned company, and the official executing this certification on its behalf, hereby certify that the information con-
tained in this form and accompanying papers is correct and complete to the best of their knowledge and belief. 


3to o	 caGc3, 
iriIioL C33 iOVOiOiOflt Otjj 


(Name of company) 


,ril 2, 192
(Date)


(Signature of authorized official) 
d3r1c i. LC 


rc


(Title) 


Title 18, U. S. Code (Crimes), Section 1001, makes it a criminal offense to make a willfully false statement or representation to any department or agency 
of the United States as to any matter within its jurisdiction.


U. S. GOVERNMENT PRINTING OFFICE 	 16-64067-2







4. (a)	 .	 .. 


LANDS CD I"I F DY =1 "44 CO 
-	 LIL C1PAIY 


Part of the Soutbvest Quarter (S) of the Northwest Quarter (N7;J of 04ection 
Seventeen (17), 1owm6aip Three (3) South, Ran,-,,e Seventeen (17) 4 eat, more particu- 
1ary described as follows Beginning at the Southwest corner of said Couthwest 
Quarter (ga) of the Northwest Quarter (N) of Section 17, thence North alon, the 
lest line of the said tract 1116 feet, thence North 7 degrees Last 378 feet, thence 
South 61 degrees !ast 26Ii feet, thence South 61 decrees '1est 200 feet, : thence South 
20 degrees aid 30 minutes East 170 feet, thence North 80 decrees Biast 370 feet, 
thence South 20 degrees and 30 minutes East to a point 132 feet North of the South 
line of the said tract and 395J feet teat of the BRast.  line of the said tract, thence 
East parallel with the South lire of the said tract 3951 feet to the East line, 
thence South alon the East line of said tract 132 feet to the Southeast corner of 
the Southwest Quarter (S) of the Northwest Quarter (NW) of Section 17, Tovinship 
3 South, Raze 17 West, thence Vest a1on the South line of the said tract to the 
Southwest corner to the point of beginning. 


Part of the South Half (Sb) of 5ection ihteen (18), Tovnship Three (3) $outh, 
fl.ane Seventeen (17) dest, more particularly described as follows.: Deginning at 
the Northwest corner of said South Half (S?j) of e5ection 1, thence Last á1on the 
North line thereof 2742 feet, thence South parallel with the ast line of the 
Southwest Quarter (5w) of Section 18, 1670 feet to the Northeast corner of the 
tract of land now owned by J. . Kiuzey, thence ost parallel with the South side 
of said Section 2664 ibeet to a point on the rest line of said Section that is 990 
feet North of the Southwest corner thereof, thence North a1on the zest line of 
Section 18 to the point of beginning, with the exception of ten acres described 
as follows: Beginning at a point 95(} feet North and 283 feet East of the South-
west corner of Section 13, thence North 30 degrees and 30 mimttes aat 918 feet, 
thence Bast parallel with the South line of said Section 471$ feet, thence South 
30 degrees and 30 minutes West 918 feet, thence Vest 	 feet to the point of 
beginning. 


Part of the South Half (Si) of the Southwest Quarter (SW*) of Section Eighteen 
(18), Township Three (3) South, Range Seventeen (17) zest, more particularly 
described as follows: 13 ginning at the Southwest corner of said tract, thence 
East along the South line of said St.ction 13145J feet to the Southwest corner of 
the land now owned by J. W. Kimsey, thence North 990 feet, thence Utiest 1343. 
feet to the West line of -said Section, thence South 990 feet to the point of 
beginning. 


The Southeast Quarter (SE) of the Southeast Quarter (5E) of Section Thirteen 
(13), Township Three (3) South, Ran s ibteen (18) 1est. 
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:•1. (3) Lnuad S 


S	 7 tJ 
U x; r	 L
HJ 


ThorthoaBt atEr (:} 4)i GtiOn	 (13),	 nip Three (3) 
'ouUt, krne 3eventoen (17) c,st,	 L) acre, more or 1oz; the

ractioaI 34st EAU (Lr1. ) of th orthwst urt,r ( ) of oction L,11Aw 
en (13), crt ip Thro (3) iouth,	 oventeen (7) e3t, Cunt' Mnin. 


acres, tor or less; and. ill that part a2 the ast tz3S () of the	 theaet 
4aarter(i .) am all that rart oT the East 'a3i () OV the est AaIX (2) of 
the 3cmthe*et w2rter () of section 'i.bteen (18), Township Three (3) outh, 
kan,e evcnteeu (17) et, lyiitj. north and est of Cove creek, cntnir J. *32 
acres, more or 1s; Isiot 3pri4L, :o3nty, Arnas, contaunn in all 306J acres, 
more or less. 


1. () 


co attached &bct nuxberuc1 pace 30 


1. (c) 


The area	 V.,,to ezp]rn'ation is to a cmductod is the anue as that

desreiJ in I (a) above. 5Att*chud shoots (nuibered pae8 t arid ) are proporl.y 
authonticatei "ir'	 nent to lien" for=*
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xp1oretion Permit 


Theaot Cove tHni1 orpoztion, be th owner	 or 2)7 ars 


in	 prth	 4ats, de8crit.1 * 


part o: tho ' of the	 or cetitn17, To 3, b, 
L 


the	 t 2? it Of 	 o octiri 13, . 3, . 1Th t2Xeskit

the 14, 13200 feet Of the S 990 £et there" and cutcept 1' 


te	 c t	 sac U51. 33, T, ,Zt. 


la th na1 rtjtE on a o't&tus rat ai land 


: OX" 306	 rii, owned	 t	 u'	 4or'tL, tatc, dez,cribed, asi 


o the $i all i ecti 18, 
, 3:, . l'ti 


do 


	


	 thu prtod of 'n year to Vactatu of	 , etx'cOtt & 


1GntCAomission., Division of 1o1ogr, s. peit to carrt on such explora-


tion Re tor døeri cear' to detemiru t1he E&u*'e nc	 int o.i rocce 


inor1, at or beneath the z2ee th ibovc dsb	 nd leased prøp-


It is undorotood that in .'rtt tbi	 said viaion of eoloy 


is auVliorizea to apply for rireLai asaictance £ru the 	 eral orrnmsnt to 


this op1oratior, Aln accorc .e ith pvins etlizin the 1Arnae 


1ntii A.4ministration 02 t	 Onb o2 Thtr.tozo t t  


vctt that fiiancia1 a istzncø i ot tnc ir A tho	 th above 


tioned ivLior oL uo1o, urkr the tcx,	 ptrwit,	 authoriv4 to 


afl ius oç attt ;vo i ij	 :a with 


the	 CnCCIt; i; s1,ovc, ert prti. 
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P	
. .	 . 


W	 ui: WJZ 


o i1t	 tc	 ti:4 


ti,	 tia aiiL	 c	 •Iy r 


.i ..L. th	 o c rtiai te


	


cL	 o' te	 :ni or	 tz1n ca or bi 


rtit	 £t	 a:rc to fri; tie :ratOr	 U	 tit eotnu 


1O	 it?	 4	 p1iti	 xU ZttkD	 ,ciziit. 


&rad bcrsc y4lhp. partic	 t tLis pat	 o	 b can.*, 


eQ.Ilo,4r (prior to i	 oraL pitati, w	 ar	 data) 


c 1tvrd iity ya th avwie a c2atc o iic! tht. iUiti



	


to taLQ	 in, 4he arant titt an	 Lti	 utrac	 the 


.	 u;Vllcet at Vnv,. timc	 cizziu	 it	 by 


both	 attoy to t4w	 to	 rtte 


4C eo	 ht xiac	 11 bcce 


C • II. scott, Pres.idont 
Laet Goove Titanium Corporation 
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.	 . 
1' cU1 •T TO LLN 


.ViIEAS, the wderiried,' as owner, co-Oilfl¼3r, lessor, or seller 
lma an interest 'in Oertwi property in the State of __________ 
Count"( of -	 , Mthtch s the subject Of #3eCt ip1ia" 
tion proji oñr' hoiia1'tor called the "Contract, betcun the 
United SiAaa of 4erica, hereinafter CQIOd the fr0ove k1nmerittl o and 


te *- 1*4*j	 - 


tierernfter called the"Operator"; and 


MRS, under certain provisions of said Contract which are 
set forth on the rwere side hereof, the Goverrmant will acquire certain 
rights and equities which , do or	 conflict with or be adverse to the

intre3t of the undersigned in said property; 


Th	 the u torained, in consideration of otid contract 
and a3 an inducent to the Governont and Operator to enter into ewiiu, 


as follows: 


1. The 3ovsrnrient' a equity in and riht to rozove ±'aciiit4.ea, 
buUdin3a, fixtures,	 t. and etpnen, as provided in the Contract, thail 
prevail over. end be prior and superior to arW conflicting or advercea 
rights of the unders1ned. 


2 The Government's percentage royalty on net welter retutm3 
or other net proceeth realized from o, concentrates, or xietal produced 
iithin ton (3.0) years frog the date of the Contract, and the Goverrnent' a 
lien for the payment of said percentage royalty *all attah to the sinoral 
deposit and th production therefrom, in the amount of the &ovornT4iet' a 
contributions no in excess of OUUQ.)j) iihsand doUar) - 
eli upon the terts and conditiona satforth in said Contrat. 


3. The undersigned e)aafl corrmit no act nor aseorb ary cisiu that - 
tuy contravene or conflict with the lien, lairn, or rights of the Governwerrt 
under the provisions of the said Contract. This agrocertt shall be binding 
upon tho boti's, Qxecutore athi .tratOZ3, isuccekswrop and an.a at the 
undersigned.


)ated  amAdfiai or	 , I ..
11


t ealot 'Peal,04 


r'. 
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c:t? •:;NT T.) LIN 


the undrine4, as owner, co-owner, 1e13Or, or seller 
has wi interest in u coztn property in the state of _- 
County  of_j.	 'which i the subject Of a proposóI p1ra-' 
tion Proj	 Coñfi'tict,. hereirtarte czifled the 'ContraOt, Otveon the 
United tatos of erica, hereinafter czilod the 1 vrtueflt t , jd M  


:t :u ikM	 4	 - 


-	 E 


hereinafter called the	 and 


tTUZAS,


 


undo r certain provisions of said Contract which are 
set forth on the roverso side hereof, the Govsrtent wiU acquire certain 
rights and eqflitie(3 ithic1'i do or nay Cf1tCt with or be adverse to the 
interest of tho undersigned in said propertyl 


T'iPR, the under s:L j^-nqdjo in consideration of said Contract 
and an an tnducent to the Ooverniont and Operator to enter into saGie, 
undertakes and agrees as foUowa: 


L. The Government's equity in and riht to remove £acilit4.es, 
buU,dine, fixtures, and equi pment,, as provided in the Contract, thall 
prevail over and be prior and superior to any canfl.tctin€ or adverse 
rights of the undersigned. 	 1 


2. The Goernnt' a percentage royalty on net zmelter returns 


or other net proceeds realized £ro ore, concentrates, or metal produced 
.within ten (10) years from the date of the Contract-, and the Goverriaeflt' a 
lien for the payment of said percentage royalty thail attach to the minoral 
deposit and the production therefrom, in the .amount of the Governnent' 3 
contribution, not in excess of ,OC.00 (tifty thotaid doUsre 
all upon the terms and conditiona act fort in. said ontract. 


3. The undersigned ehaU comit no act nor assert any claim that 
may contravene or conflict with the lien, claim, or rightS of the GovorrmOflt 
under the provi sions or the said Contract. This agreeiont shall be binding 
upon the hairs, executors,	 irators, succezoors., ard 
undersigned.


)ated this	 31st	 day of March	 , 
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.•.	 . 
2.(a) 


golumbium bz'in: minerr.1s, no the ones	 et.. 2inth 


o1o';i xot en this epot was i1ded in Uetin 1 o tie iviiot 
O oG1O 3	 Tcv1ont CQ1mission, puWishd Ln 19 In this re Oort it is described	 the ftlfaMet Cow), kttti1e Cqm 	 0, eposit,"- (paies 134ji inclun±we). Plate II of this report is a eo1oo ind topoatic ap of that part ot to vubjact area deeribed cmd Iat 11 Ims a sor o cross ction3 across t e 1t workti s. ?our cops a1 the 0vezftion9 u11etin 1C are bain	 th titn ap1aiou Ouliatins are,  iri thibit t) 


rLiry s&ijrz and testing by the h	 oica3. urvy h amwn Uat 
is co1ubiupreon4 in V.-Lis	 a *I taniwi inorazation, p2'oabiC7 includod in thc rUte aid bvOWAta czta1s and also possibiv. preesrit in other tianiu n2inerIs jn the deposit,, 2h b . iio y ica1 irvey laboratoriou also 


aujzed rvamplav of'rutila concwtzrats 'ro7, this prpertj ind. Loti that thoy 
contained m aprocj4>1 prcnte of CoIwnbiu.. The reports or these analyses ara i.a the SL s of the U, '. ao1oi.ca3, Survr wtd can be obtained from that 
aency to cubtntiate tatctte included in this prara. 
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.	 . 


3. (a) 


ThG purpose o? this project i3 to	 to trt r4 xm? o 1uiu 
iatio on these proprtio. X, is pzpow	 is be , accxvutzied



in tmo Ebaseso 


(p1i.	 anAvzi corer	 pvi dri1in) 


Tbt	 is to congs oI splin cores ron p viout U. S Thraau of nes 
drifli and the deteminatoion o tio columblun content of	 tca 


Coat: Olojsts (c1udin; field and tra
	 epenscs) 


niid or aples	 ,003

1otal vr4ti exceoa) 


Thaa IX 
(er riUin: id enalyeia) 


The cv•iopturtt at this phase will bo prmlizated., on the results of 'Phase ,1 
details being SubJect tc Ult aprovaa oi the U& ''ie34 2oaa. The purpose of 
Phase I2 is to doteiine 


(1) The extension :L4 depth of the rineralizcd arca. 
(9)	 e Columbimn content o1 ore occurring in amazzot pcetzratod by 


of limes drifl.i. 


(3) ¶h	 raco stricturc o2 the inli mroa. 


It • a1vo cotterp1tc8 that the epiw Obtained dur thic-Vi  wM o 
valuablo for uso in oru dmssingr tests ,% 


Cott e0101stt (i1in £i1d

trweli	 ne) 


;ia.1aGu4 driUir (61MO fct C 


&plin au	 10,000

Power uerrilhint, a a 


reUninuz to dirnond c.tl2in 
areas now covered with oiI	 1,003 


?ot1 (t to exceed) 


he total cost o! the project as o'itltea aovo is not to exceed 


3. (b) 


It in, anticipatudl.,that ;rk can, be atwte ø the p ojact juae  afd


	


a iat 	 the 
contrcta are sijne4 and that the uurk c,,m, be C'onpiatcd wzthiv. 3 nths. 


:
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O 
UNITED STATES 



DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 


WASHINGTON 25, D. C.


IN REPLY REFER TO: 


G3fD.JJI 


ksmorandu*
	 May1, 1952 


R1VIJ* OF APPLICAflOU A..2486 (eo1uabi) 


To:	 Zrn•st W. Wis, Defense Minerals 1xploration Administration 
?rosz J. J. Norton, U. S. Geological Survey 
Commodity: Columbium. 
Applicant: Arkansas Resources w4 Development Commission. 
Name of property: Magnet Cove Latile. 
Location of property: Magnet Cove, Arkansas, 
Estimated cost of project: 50, 550. 
Summary of applicant's proposal: 


Stage 1: Determine oolumbium content of cores from 
past U. S. Bureau of 4th.s drilling on this 
property. 


Stag. 2: 6,200 feet of diamond drilling to determine: 
a) extension in depth of mineralized rocks, 
b) columbium content in areas not tested by U. 5. 
Bureiu of Mines or others, Ic) subsurface structure, 


sources of information on applicant's property: 


1. Fryklund, V. C., and Holbrook, I. P., Arkansas Division 
of G.o1og U. 16, 


2, Various U. S. Geological urvsy memoranda on studies 
of this area during the past few months. Copies are 
in possession of the field team. 


3. U. S. Geological Survey report in preparation 'by 
V. Co ryt1und on calumbitat in the Magnet Cove area. 
11eld work was completed in March 1952, and the report 
is now being written. 


4. Conversations with V. C. Fz'yklund and David Gallagher, 
executive officer of the field team.







•	 O 


Ccaents:


1. I hats been told that £*(A has decided t.hst state 
goverz**ent organizatione such as the Arkansas R. 
sources and Developm.nP. Voinis.ion can receive 
exploration grants.	 It such a decision bee not 
been made, then this probima should be settled 
before Proceeding further. 


2. 3ever*1. properties in the ?piet Cove ares, 
incluciing the property covered by this application, 
appear to offer 'promise as columbtia sources. 
Coiu*biva might be obtainable as a by	 roduct of 
proposed rutila and brookite mining in such places 
as the l44gnst Cove kzztile mine and othir properties 
described in the Fryk1wid4olbrook bulletin. 
Study of various localities An. thi' area is part 
of the coluiva program that the Csologioal Survey 
has started, and we hops to have	 preliminary 
report soon.	 Samples that are being analyzed 
include surface samples as well as material from 
the U. S. Bureau of Yines drill boles at the YApot 
Cove iutile property,	 The results of these analyses 
will caste light on the merit of further work on 
oolumbi* in this deposit. 


3. Available data show clearly that the Zsgnat Cove 
ktutile property would be chiefly a rutile source, 
MA any columbium obtained would be a byproduct. 
Studios of the columbium content 	 nd columbium 
ninezalogy in the drill cores collected by the Bureau 
of hines will be of value; but the merit of doing 
more drilling cannot be judged until work on 
samples already availabl, shows that 


I 
the columbium 


is actually worth recovery as a byproduct of ruti3.. 


•	 4. The feasibility of obtaining coluabium from this 
property is directly dependent on tho likelihood 
Oat the rutils ean be profitably mined and idUed. 
lbs Bureau of Pines station at floUt, )is court, 
probably has dsta on the milling methods that might 
be ussii.	 Grade and reserves are probably adequate 
but intortunately satisfaptory recovery and cost







estimates cannot be a*ds with evai1014 data 	 ryh].und 
and flo]brook point out, on pse 36 of their report, 
that a portion of the titanimi in the igneous rocks, 
lwh*r, it occur's as i1aenite, probably is not economically 
recoverable. Unfortunately, 'the assay data rake no 
distinction betwemi Ut&niu* in i]jmnits ar titanium 
in r'utile. I4oz'e oonp1et, inton*tton can be obtained 
only by a ressapUng job in which the rutilebearing •


	


	 rocks are treated separately fr the il*enite.bsaring 
rocks. 


5. The dril] ing proposed by, the applicant is generally 
satioctory. ?r.yklund states that reserves may be 


• substantially increased it the o1es are drilled to a 
depth of 250 to 300 f..t, i4irther*ore, he reco.ai.nde 
that additional holes be drilled south of the previously 
.zplored area, especially' (1) south of the aet pit, 
and (2) between W 200 and E 1300, along a line that is 
appraKlwtely at 3 200 or S 300. On the other hand, 
he reccsaends s3i*ination of the applicant's proposed 
holes at (1) N 1000, 1000, () 1000, £ 1200, (3) N eoo, 


400, (4)N400,El600, and (5)NO0,12000. 


•	 6. i.e Arkansas ReØcurces end 14velopuent Corsaission is 
ccisid.ring stbaitting at least one =or* application on 


•	 co1wbiuse 


7. The ntusb.r of assay's required for thee. projects 41.1 be 
Urge, and special assistance may be required to obtain 


•	 adequate analytical tacilitt.s. 


It the Arkansas Resources and I).valops.nt Comission is 
•1tib1e for tIi.A assistance, refer the docket to the field teas 
'to attempt to 'work out a suitable pro Kram with the applicant.







EXPLC"CN 


• Mr. Charles R • Bowers 
Arkansas Resources & Development 


Company 
1014 State Capitol Building 
Little Rock, Arkansas


Subject: DMEk21486 
Re: Exploration Loan 
Magnet Cove 
April iS, 1952 


}r dear Mr. Bowers: 
This will acknowledge receipt of your application dated 


April 2, 1952	 for a loan wider the Defense Production Act of 


]95O.


Your application was assigned Docket Number DNEA. 2486 and 


referred to the Rare and Miscellaneous Metals Division. 


Kindly refer to EM-2486 in any future correspondence 


relating to your application.


Sincerely yoursp 


•	 ROBERT E, ADAMS 
Robert E. Adams 
Administrative Officer 


•	 7862







L. DEPARTMENT OF THE INTERIOR Form MF-100

(May 1951) 


DEFENSE MINERALS ADMINISTRATION


Form approved. 
Budget Bureau No. 42-R1026. 


GENERAL TECHNICAL DATA
	 NOT TO BE FILLED IN BY APPLICANT 


FOR USE UNDER THE	 Docket No. DnG,-1ê 


DEFENSE PRODUCTION ACT OF 1950	 Date received	 _________________________ 


4	 i 


13	 o 
itL oc!,


Name and 
address of 
applicant 


INSTRUCTIONS 
This form is to be filed with Defense Minerals Adminis- 	 (4) signed copies of the form and accompanying papers. 


tration, Department of the Interior, Washington 25, D. C. 	 Name and address should be stamped or typed on each sheet 
It should be accompanied by appropriate application form 	 of this form and all accompanying papers. When a question 
when a specific type of Government assistance is requested, 	 is inapplicable it should be so stated on the form. Addi-
in the form of (1) loan, (2) purchase contract, (3) Gov- 	 tional sheets may be attached in answering any questions 
ernment guarantee of a private loan, (4) priorities or allo- 	 or in supplying additional information. (IF YOU CAN-
cation of mining equipment, and maintenance, repair and 	 NOT ANSWER A QUESTION, SO STATE.) If a ques-
operating supplies, and (5) other forms of Government 	 tion is answered elsewhere indicate where answered. It is 
• assistance that might arise under the Act. Submit four 	 not necessary to answer it again. 


GENERAL TECHNICAL DATA 
Supply the following information on separate sheets, arranged, numbered, and lettered as indicated: 


1. Materials produced: Jot (a) What are the chief mine, mill, or smelter products? 
(b) What are the byproducts, if any? 


*2. Name (s) and type (s) of mine (s), mill (s), smelter (s), refinery(ies), pit (s), quarry (ies), drilling operation (s). Include old 
names of property, if any. Show extent of workings, including the following: 


(a) Linear feet of shafts. 
(b) Linear feet of drifts and crosscuts. 
(c) Linear feet of tunnels or adits. 
(d) Linear feet of other mine openings (explain briefly). 


Indicate whether mine is flooded or not. Describe any pumping problems. Give size or productive capacity. 
3. For each operation listed above supply the following: 	 .• 


(a.) Distance and direction from nearest town and shipping point. 
(b) Mining district.	 •. 
(c) Township, Section, Range. 
(d) County, State.	 •• 


4. (a) State whether or not property is now in operation, and if in operation, by whom operated. 
(b) Are you operating this property as: 


0 Owner.	 6 rq1xrt-j is not in OzitiOfl. 
F1 Lessee. 
o Contractor.	


12 
5. Number of years in production ------------------------------------ 


If not in production or operation, estimated date when production will begin-----------"U 


6. Experience of operators: 
Describe.thç mining ndeneral . businesexer4ence pf (a). the aplicpt and () the person or pespns >pianage the 
project.	 7LU1iC	 1(L?	 t	 tW	 :t1Ce, 


7. History: 
* (a) Give a statement, as complete as possible, of previous exploration, development, operation, and production of property, 


'	 with reasons for suspension of operation. 
State briefly the known history and production of adjoining and neighboring properties. 


•	 (c) Furnish any available (private) reports that may apply to this application, including results of mine examinations, 
recommended exploration and development, and metallurgical in  


* OQ Li4t A O	 CO11J Jj4	 16-637922 


L
	


I
Date







SIONS, 
BONUSES, 


ETC.. 
RECEIVED 


- FROM 
APPLICANT 
'AND AF-
FILIATES 
DURING 


LAST 
FISCAL 
Vs'a a


ESTIMATED 
•	 NET -


 WORTH 
OUTSIDE OF 


INTEREST IN 
APPLICANT


OFFICIAL TITLE 
(If officer is also

director indicate



by "D")
Common	 Preferred


8. Names and addresses of 'Officers, Dii'ectors, or Partners, and in' addition thereto, the five largest stockholders If applicant is a 
corporation. 


•	 Ft ay.piicable (App1icuit ia rx . 	 th	 o 
TOTAL OF	 NUMBER-OF SHARES	 LIFE INSURANCE ANNUAL	 HELD IN APPLICANT	 CARRIED FOR 


CORPORATION	 BENEFIT OF APPLICANT 


NAME AND ADDRESS


(b)	 (d)
	


() 


TOTAL
	 xxxxx 


If more lines are needed continue on separate sheet. 


9. Capital Stock Issues: Ot 4PPUC61410 (aco L ubove) 	 S 


For Corporate Applicants 


ITEM	 AUTHORIZED	 OUTSTANDING	 PAR VALUE	 NUMBER OF SHARES	 DIVIDEND RATE
OUTSTANDING	 LAST PAID* 


(a)	 (b)	 (c)	 (d)	 (e) 


Comxnonstock -------------------------------------  $---------------------$---------------------$ 


Preferred stock ----------------------------------- -$---------------------$--------------------
*Indicate period covered. 


10. Production: 	 since 19144
PRESENT 


KIND OF	 1948	 1949	 1950	 AVERAGE 
ITEM	 PRODUCT	 TOTAL	 TOTAL	 TOTAL	 MONTHLY 


(a)	 (b)	 (c)	 (d)	 -	 (e) 


1. Quantity of product mined or quarried (Short, long, 
ietric tons; barrels; pounds; etc.) ------------------------


2. Quantity ' of -product processed (specify unit of 
measure 'and type of process) ------------------------------


3. Quantity and grade of - product sold or shipped 
(specify units of measure)----------------- - ---------------- 


11. Do you contemplate a change in the present average monthly rate of production? If so, state estimated maximum monthly 



production and basis of change. 	 1iab10	 , - 
12. Ore or Mineral Reserves: 	 •	 :	 • 


(a;) Describe the ore or miner depositbriefly. Accompany the application *b,,ny available report on the, geologyand 
ore reserves 10	 n biur	 Of tho Or=-V about 2X) scot - 


in an eatot dirocton	 but lJO) Test iout	 ot area about	 18-03702 1 


30 .acre). Tho deC!o$t drill hole (188 ft.) 'was stiU in z'itik boarin ore. 4ncø 


Net Cash 
Surrender 


Amount	 Value 
After 
Loans 


(g)	 (h) 


xxxxx xxx X 







coLumblurn 10 . appeti InZITA10V W)8OC21U WLt1 ..'vine b&LLW	 1WU.S3. wore a 
good pot'thi1Uy that thc whole dopoit t a1 co auiin carin. 


(b).  If deposit is other than plo: (Jilhin not 8UiCiOUt to Akirlydotermine thie.) 
(1) Submit assay plans and/or sections showing location, and size of proved (measured) and probable 


(indicated) ore or mineral reserve. 
(2) State the tonnage (indicate type of ton) and grade of each class of ore reserve, as above, and show how 


computed. Tabulated total ore reserve as follows: 


TOTAL ORE OR MINERAL RESERVES 


• METAL OR •
ESTIMATED MINERAL ROSS VALUE RECOVERABLE ESTIMATED COST 


ORE OR MINERAL RESERVE


 


TONS CONTENT PER ON UNIT VALUE OF PRODUCTION 
PER TON PER TON PER TON 
(Grade) 


(a) ,	 (b) (c) (d) (e) 


Measured(proved)-------------------------------------------------------------------------------------------------------------------------------------------------- 


Indicated (probable) ---------------------------- ------------------------ ----------- ------------ ------------------------ ------------------------ ----------------------- 


(c) If placer:	 Not 3ppiiCab1e 
(1) . Give estimated total yardage and average marketable mineral content of each deposit. 


(2) Submit map showing location of placer deposit and surrounding area, with all test holes or pits. Submit 
logs of each hole and test pit with depth and average value of each. 


(3) Describe gravel, stating whether fine, medium or coarse; loose, tight, cemented, or frozen, and whether it 
contains stumps or boulders more than 1 foot in diameter; if so, how large, and in what proportion. 


(4) Describe bedrock, giving type (granite, sandstone, shale, etc.) and state whether it is hard or soft, smooth, 
uneven or rough. 


(5) Describe overburden, stating whether loose, tight, or cemented; fine or coarse textured; furnish estimate of 
average thickness and total amount. 


(6) Tabulate the reserves using the form outlined above for ore or mineral reserves. 


13. Access Roads: tC	 thtbtt A of cc panynj	 a1icatton. 
Give road distances to shipping, supply and residence points, stating kind and condition of roads. 


14. Water Supply: In.Voztior not imown. 
State source and quantity of water available for operations and whether sufficient for all seasons of year. 


15. Power:	 tOt ip11cabIo. 
State amount of power used, rate per hour, and source thereof. 


16. Labor:	 r4euap1icab10 (nc oration). 
State number and classes (miners, muckers, milimen, etc.) of men employed during a recent representative payroll period. 


17. Equipment and Facilities: AnMrCd £O (j1CtiOfl 5 Of QCC*flPafl1YflC MVA appUcattci. 


Describe present equipment on the property, including buildings. (State condition.) List major pieces of equipment 
now owned or controlled and in serviceable condition available for this operation. 


18. Are there any particular conditions or circumstances affecting your operations that are not described above? If so, explain. 


CERTIFICATION 


The undersigned company, and the official executing this certification on its behalf, hereby certify that the information con-
tained in this form and accompanying papers is correct and complete to the best of their knowledge and belief. 


BZ 
(Name of company)	 '	 (Sig 	 e of au horized official) 


C1ricø . vor 
,Inacutivo .rcctor 


April2,3$$2----------------------------------------------- 
(Date)	 coiiaeiou	 (Title) 


Title 18, U. S. Code (Crimes), Section 1001, makes it a criminal offense to make a willfully false statement or representation 
to any department or agency of the United States as to any matter within its jurisdiction. 


U. S. GOVERNMENT PRINTING OFFICE 	 16-03792-'1 







IF • . DEPARTMENT OF THE INTER OR 
DEFENSE MINERALS ADMINISTRATION


Form approved. 
Budget Bureau No. 42—R1026. 


GENERAL TECHNICAL DATA
	 NOT TO BE FILLED IN BY, APPLICANT 


FOR USE UNDER THE	 Docket No. 


DEFENSE PRODUCTION ACT OF 1950	 Date received 


rktnai csources & Dere1op2iont CoLdion 
10 tate.Capito]. Building 
Littlo Rocks Arkansas


Name and 
address of 
applicant 


Date April ?, 19 


INSTRUCTIONS 


This form is to be filed with Defense Minerals Adminis- 	 (4) signed copies of the form and accompanying papers. 
tration, Department of the Interior, Washington 25, D. C. 	 Name and address should be stamped or typed on each sheet 
It should be accompanied by appropriate application form	 of this form and all accompanying papers. When a question 
when a specific type of Government assistance is requested, 	 is inapplicable it should be so stated on the form. Addi-
in the form of (1) loan, (2). purchase contract, (3) Gov-	 tional sheets may be attached in answering any questions 
ernment guarantee of a private loan, (4) priorities or allo- 	 or in supplying additional information. (IF YOU CAN-
cation of mining equipment, and maintenance, repair and 	 NOT ANSWER A QUESTION, SO STATE.) If a ques-
operating supplies, and , (5) . other forms of Government	 tion is answered elsewhere indicate where answered. It is 
assistance that might arise under the Act. Submit four 	 not necessary to answer it again. 


GENERAL TECHNICAL DATA 
Supply the following information on separate sheets, arranged, numbered, and lettered as indicated: 


1. Materials produced: 
(a) What are' the chief mine, mill, or smelter products?	 Not applicablde 
(b) What are the byproducts, if any? 


*2. Name (s) and type (9) of mine(s), mill (s), smelter (s), refinery(ies), pit (s), quarry (ies), drilling operation (s). Include old 
names of property, if any. Show extent of workings, including the following: 
•	 (a) Linear feet of shafts. 


(b) Linear feet of drifts and crosscuts. 
(c) Linear feet of tunnels or adits. 
(d) Linear feet of other mine openings (explain briefly). 


Indicate whether mine is flooded or not. Describe any pumping problems. Give size or productive capacity. 
For each operation listed above supply the following:  


(a) Distance and direction from nearest town and shipping point.  
(b) Mining district.  
(c) Township, Section, Range.  
(ci) County, State. 


4. (a) State whether or not property is now in operation, and if in operation, by whom operated. 	 A P1 
(b) Are you operating this property as: 


D Owner.	 .	 .	 Property is. not in Operation. 
o Lessee. 
F1 Contractor. 


5. Number of years in production -------------------------------------- 
If not in production or operation, estimated date when production will begin --------- -.VJO — - S.LQYfl	 - 


6. Experience of operators: 
Describe the mining and general business experience of (a) the applicant and b) the person or persons who mana e the 
project. Jot ,pp1icb1€ (project under 


of.,  oX the state Goolojist' & GiTice .5 
7. History: 


*(a) Give a statement, as complete as possible, of previous exploration, development, operation, and production of property, 
*	 with reasons for suspension of operation. 


State briefly the known history and production of adjoining and neighboring properties. 
(c) Furnish any available (private) reports that may apply to this application, including results of mine examinations, 


recommended expibration and development, and metallurgical investigations. 
*  


16-63792-2 See thibit A of aecoipanyin Dl=apapplication.cation. . ..  


L
	


I







8. Names and addresses	
01 -LIP


irtors,	 rtni', ana iiidditioher,o, tli five 	 11 applicant is a 
corporation.	 .. 


Not applicable (Applicant i an a:oncy o the State of Arkanas) 
TOTAL OF 
ANNUAL . NUMBER OF SNARES LIFE INSURANCE 


HELD IN APPLICANT CARRIED FOR 
CORPORATION BENEFIT OF APPLICANT 


SIONS, 
•	 . BONUSES. ESTIMATED •	 .	 •'	 .	 .  


OFFICIAL TITLE .	 ETC., 
RECEIVED


NET
. 


NAME AND ADDRESS (If officer is also FROM WORTI
director indicate APPLICANT Net Cash 


by ¶'D") AND	 F- INTEREST IN Surrender 


flLIATES APPLICANT Common Preferred Amount Value 
After ".":: . . '•. DURING Loans LAST 


FISCAL 
•	 . YEAR 


(a) (b) (c) (d) (e) (f) (g) (h) 


-------------------------------------------- -TOTAL ---- - XXXXX - XXXXX X X X X X ---------------- - --------------- -----------------


• If more lines are needed continue on separate sheet. 


9. Capital Stock Issues: Not applicable (see B above) 
For Cornorate AnDlicants 


ITEM	 AUTHORIZED	 OUTSTANDING	 PAR VALUE	 NUMBER OF SHARES	 DIVIDEND RATE 


	


OUTSTANDING	 LAST PAID* 
(a)	 (b)	 (c)	 (d)	 (e) 


Common stock --------- ------------------------------ $----------------------$---------------------$ 


Preferred stock  ----------------------------------- -$---------------------$---------------------$--------------------
*Indicate period covered. 


10. Production:	 None since 1944


PRESENT 
KIND OF	 1948	 1949	 1950	 AVERAGE 


ITEM	 PRODUCT	 TOTAL	 TOTAL	 TOTAL	 MONTHLY 
(a)	 (b)	 (c)	 (d)	 -	 (e) 


1. * Quantity of product mined or quarried (Short, long, 
metric tQns;, barrels; pounds; etc.)	 --


2. Quantity -Of product' processed . (specify unit of  
measure and type' of process)------------------------------------- •'	 ---------------------------------------------------------------------------------- 


3. Quantity and. grade , of product sold or shipped	 . .	 . 
(specify units of measure)--------------------------------------------------------- 


11. Do you contemplate 'a change' in the present average monthly rate of production? If so, state estimated maximum monthly 


,,produetion ard basis of hange.,,	 . Not applicable. 	 '--- -'	 -. -. .•.	 • 


12. Ore or Mineral Reserves:  
(a) Describe the ore or mine deposit briefly. Accompany the application*-b a:^y available report on the geology and 


ore reserves. The m_in known dthiensiôm of theoreT are about 21L00 feet 
in an er-west direction and about 1000 ft north south o sj,	 tal area about	 16-03792-1



30 acres). The deepest drill 'hole (188 ft.) was still in rutile bearing ore. Since 







cOiimib1uui is apparon'J.y iniiia&eiy associa&ea wiin i.ne iiiauiuzii iai.ara.L, iut.reJLU a 
good po6ibility that, the whole deposit is also, columbium bearing 


•	
- (b) If deposit is other than pS: (ix'iuing not sufficient to iex'Zy determine this.) 


(1) Submit assay plans and/or sections showing location and size of proved (measured) and probable 
(indicated) ore or mineral reserve. 


(2) State the tonnage (indicate type of ton) and grade of each class of ore reserve ) as above, and show how 
computed. Tabulated total ore reserve as follows: 


TOTAL ORE OR MINERAL RESERVES 


METAL OR 
ESTIMATED MINERAL ROSS RECOVERABLE ESTIMATED COST 


ORE OR MINERAL RESERVE TONS CONTENT TON UNIT VALUE OF PRODUCTION 
PER TON PER TON PER TON 
(Grade) 


(a) (b) (c) (d) (e) 


Measured(proved) ----------------------------- ------------------------ ------------------------ ------------------------ ------------------------ ----------------------


Indicated (probable)---------------------------------------------------------------------------------------------------------------------------------------------------


(c) If placer:	 Not applicable 
(1) Give estimated total yardage and average marketable mineral content of each deposit. 


(2) Submit map showing location of placer deposit and surrounding area, with all test holes or pits. Submit 
logs of each hole and test pit with depth' and average value of each. 


(3) Describe gravel, stating whether fine, medium or coarse; loose, tight, cemented, or frozen, and whether it 
contains stumps or boulders more than 1 foot in diameter; if so, how large, and in what proportion. 


(4) Describe bedrock, giving type (granite, sandstone, shale, etc.) and state whether it is hard or soft, smooth, 
uneven or rough. 


(5) Describe overburden, stating whether loose, tight, or cemented; fine or coarse textured; furnish estimate of 
average thickness and total amount. 


(6) Tabulate the reserves using the form outlined above for ore or mineral reserves. 


13. Access Roads: thbit A of acconpayin	 EA application. 
Give road distances to shipping, supply and residence points, stating kind and condition of roads. 


14. Water-Supply: Information not known. 
State source and quantity of water available for operations and whether sufficient for all seasons of year. 


15. Power:	 Not applicable. 
State amount of power used, rate per hour, and source thereof. 


16. Labor:	 Not applicable (no operation). 
State number and classes (miners, muckers, millmen, etc.) of men employed during a recent representative payroll period. 


17. Equipment and Facilities: An&ercd -aa.• question S of accompanying DMA application. 
Describe present equipment on the property, including buildings. (State condition.) List major pieces of equipment 


now owned or controlled and in serviceable condition available for this operation. 


18. Are there any particular conditions or circumstances affecting your operations that are not described above? If so, explain. 


CERTIFICATION 


The undersigned company, and the official executing this certification on its behalf, hereby certify that the information con-
tained in this form and accompanying papers is correct and complete to the best of their knowledge and belief. 


State of Arkansas,
&1QiIQTh -- 4iSSiQfl	 By. 	 ------------------- 


(Name of company) 	 (Signature of authorized official) 
Charles FL. Bowers 


'ecutive Diroctor 
ApiiL.219$2 -------------------------------- 'L 	 Ar-ksae-4osoiircoe-Development ------------ 


Cornicsion 
Title 18, U. S. Code (Crimes), Section 1001, makes it a criminal offense to make a willfully false statement or representation 


to any department or agency of the United States as to any matter within its jurisdiction., 
U. S. GOVERNMENT PRINTING OFFICE 	 18-63792--1 







Form MF-103	 UNIT	 STATES DEPARTMENT OF THE INT 	 R	 Budget Bureau No. 42—R1035.1. 
(Revised June 161)


FENSE MINERALS ADMINISTRATIO 


MF-103. Should Be Filed With General Technical Data Form MF-100 


Not To Be Filled in by Applicant 


APPLICATION FOR AID FOR AN



EXPLORATION PROJECT PURSUANT TO



MINERAL ORDER 5, UNDER



DEFENSE PRODUCTION ACT OF 1950 


E Arkansas fleource & eveloprient Goiiiriibion 
104 State Capitol 3ui1ding 
Little Rock, Ark anas


Docket No. 
Metal or Mineral 
Date Received -------
Amount $ 
Participation (Government %)


Name and 
address of 
applicant 


L
	


Date April2,l92 --------------


If you have already filed MF-100, give date filed ---------------------------------, type of assistance requested



DMA Docket Number (if available) 


INSTRUCTIONS 


Read Mineral Order 5, Regulations Governing Government 
Aid in Defense Projects, before completing this application. 
Submit four copies each, of the signed application form, Gen-
eral Technical Data Form MF-100, and answers to questions 
as specified, to Defense Minerals Administration, Department. 
of the Interior, Washington 25, D. C., or to the nearest field 
executive office thereof, with your name and address on each 
sheet of the application and all accompanying papers. If you 


1. (a) Give a description of the real property that will be ir 
mine or operating property.


have previously filed MF-100, it is not necessary to file it 
again. However, you should indicate in space provided above 
the type of assistance previously applied for (loans, procure-
ment contracts, etc.) and DMA Docket Number, if available. 
When a question is i applwabl 	 L'T$.oiZlçZ b so [$tat t the 
form Additional sheets should	 tjached in ansiy&iWg 1 any 


bo questions or in supplying additional inftiflYOU 
CANNOT ANSWER A QUESTION, SO  STATE. 


A  1.'52 
any way involved in the exploration project, including any existing 


(b) If you are not the owner of the property, submit a copy of the lease, purchase option, or other agreements under which 
you are authorized to operate the property with each copy of your application. 


(c) Give the legal description of the exact parcel, plot, or area upon which the exploration is to be conducted. 


NOTE: (1) If both areas are the same, so state. The only obligation to repay the Government is from the net earnings 
from any commercial discovery made in the area specified in (c) above in which the exploration is to be con-
ducted, and the expenditure of funds which may be charged as costs of the project must be limited to that 
area or to work necessary to perform the exploration in that area. 


(2) If applicant is not the owner of the property or if there are any liens or encumbrances against the property, 
copy of agreements of claimants, lienors, encumbrances, and lessors subordinating their interests in the prop-
erty to the interest of the Government under the Exploration Project Contract will be required for attach-
ment to the Contract. 


2. (a) What metals or minerals do you expect to find? 


(b) Furnish statement of the geologic features of your property, giving type of. ore deposit and reasons for expecting to find 
commercial ore bodies. Illustrate with maps or sketches. If you have a geologic or engineering report, or assay maps 
showing width and grade, please send them with application, stating whether or not you wish to have them returned. 


i6-04067-2







The information requested 01questions  3, 4, 5, 6, 7, 8, and 9 below should *swered  specifically and in detail, sthis 
information will be attached to and incorporated as part of the Exploration Project Contract, if such contract is entered into 
with you by the Government. 


ANSWER EACH QUESTION ON SEPARATE SHEETS OF PAPER AND SUBMIT A COPY OF EACH ANSWER 
FOR EACH COPY OF YOUR APPLICATION. 


3. (a) Describe fully the proposed work and give the total cost of the project. 


(b) State the time required to start the project and to complete it. 


4. Submit a map or sketch of the property involved showing a plan (and cross section, if needed) of the present mine workings 
and the location of the proposed exploration work as related to geologic features, such as contacts, veins, ore-bearing beds, etc. 


5. Furnish an itemized list of existing facilities, buildings, installations, and fixtures with a statement of the cost of any neces-
sary rehabilitation or repairs to put into useful and operable condition. 


6. Furnish a detailed list of additional facilities, buildings, and fixtures to be purchased, installed, or erected by you, with the esti-
mated cost of each item. 


7. Furnish a detailed list of operating equipment, separated into items to be—


(a) Rented 


(b) Purchased 


(c) Furnished by you 


with the rental, purchase price, or depreciation of each item, as the case may be, to be charged as a cost of the project. 


8. Furnish an itemized schedule of labor, by numbers and classes (miners, muckers, etc.) and of supervisors by numbers and 
positions, with the maximum wages or salaries to be paid to each. 


9. Furnish a detailed list with estimated cost of each item for materials, supplies, engineering, assaying, accounting, power, 
water, utilities, and any other items not provided for above. 


10. (a) How much are you prepared to invest in the proposed project? 


(b) Is this amount sufficient to pay your part of the cost of the project, in accordance with the regulations on Government 
participation (Sec. .9 of MO-5)? 


11. State any conditions or circumstances regarding the property not sufficiently brought out by the foregoing questions. 


CERTIFICATION 
The undersigned company, and the official executing this certification on its behalf, hereby certify that the information con-


tained in this form and accompanying papers is correct and complete to the best of their knowledge and belief. 


at af Arkan8a.. 
Jrcnsas liesourcos & DevelOpiiont Corirnision 


(Name of company) 


pr2192 _________________________________________________________

(Date)


(Signature of authorized, official) 
Charles R. Bowers 
xecutive Director 


Arkonas Resources Development 
Cou±ssion	 V


(Title) 


Title 18, U. S. Code (Crimes), Section 1001, makes it a criminal offense to make a willfully false statement or representation to any department or agency 
of the United States as to any matter within its jurisdiction.


'U. S. GOVERNMENT PRINTING OFFICE 	 10-04067-2
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retrt o th OIth flalt Wi) of the C thiont uartor (i) of section ijhteen 
(3.00 ritymehir, Three (3)	 tb, Ian	 eventc (17) eet, more ttwrtieularly 
described as foUows* Be4miag 4t tto 3outhest corner o. said tract, thence 
ut alone the .oth I trio of eai4 Sitifl 13J feet to the Mtth1reet corner of 


the land- now avrncd 17 J. •	 thence North. 990 feet, thrnce oet 
feet to the 1,7ast line of said Section.* thence Stouth 990 feet to the point of 
beginning. 
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-	 H.	 Pao1
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DIVISION Of GEOLOGY
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LITTLE ROCK, ARKANSAS







1. (a) (Coiriud) S	 S 
IJTT	 $TiT 


M D:CaI3JD IN JHN?JL L AS 


The Northeast Quarter (NE) o± ectin ;ihteen (18), Township Thre (3) 
'Dtth, ano eventoen (17) est, conta3n1n, 160 acres, more or 103$; the 
Fractional East half (1?rl. L) of the rotnwcst Quarter (N) of 'ection iht 
een (18), onsip Three (3) f3outli j, Iak-e Seventeen (17) dest, containin, 64.08 
acres, more or less, And.all.that part o. the East Half (i2) of the southeast 
Quarter (3t,',  and alL that part of the East Half (iC) of the est &E(j) of 
the Southeast Quarter (1-) of ection L'ghteen (18), Township Three (3) 5outb, 
Range Y7eventeen (17) flest,, lying North and ist of Cove creek, contaizun 32.32 
acres, more or less, Hot Sprint, 'ounty, Ark4icasj contanin in all 306.4 acres, 
more or less. 


1.(b) 


Cee attached sheet numbered page 3. 


1. (c) 


The area upon which tio exploration is to be conducted is the sane as that 
described in I (a) above. Attached sheets (nurthered paes L and ) are properly 
authenticated "owner's consent to lienff forms. 


Page 2
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STATE CAPF1O 
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xpioration Permit 


The *net Cove Titanium ozporation bei; thc owner in £o of 207 acres 


in Eot prin Cnty, Akrkanas, described as: 


part of the : of the	 f ectiori 17, T. 3, 
21 acres; 


the trzat 2742 That of 61., of zoction 18, To , 1 1 1. 11, xcept 
the 1320,5;' feet of the 3 990 feet thereof and. except 10 
acres 


t	 a °	 ' 


trni boi the 1ee o th i*cra1 ri)ts o cntis r*ct o' land 


cncistin? of 306 acres, thed y thz tariord :;atat, deccribed as: 


th&	 L	 d art o2 the 3; all in, section 18, 
• 3, • 1V 


d ;rant for the period of one ,year to th tate of Arkansas,, esources& 


vo1opent Corntiesion, Division of eology, a peniit to carx on such explora-


tion as thcr deem- necoary to dctozre the nature and extent of rocks and 


diera1M at or beneath the surface of the above doicriheI The and leased prop-


ertyo it is uriderotood that in ..',rantin; this pit, said Division of Usology 


is authorized to apply for finncia1 aaistane from the doral overnment to 


this exploration, in acoz'dance th pvoviains eotalisin; the ifense 


1inera1s	 loration Adninistration of th cpaz'tont of interior. In tie 


avant that financial aaistance is obtained Zrom the	 the above men-


tioned jivision of oo1or, u3er the tons of this permit,	 authorized to 


riy out all asoa of cxploraUan provided izi an	 rcAt s I Iuj iaako with 


the	 cancai the above degcried px'opertic. 


Page 3
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S	 . 


ho )ivion of (00I0y1 ciin tor 'oto a i anas, .irec Cc, 


vc1oprnent Co	 ayses to.IitV cpirø t1i	 oiot 


trt, witt	 1iit3 of ito acti; in t protiptl,r app'y ^or 


financial atanco 2rxn tho	 to carry or u.oration to dcterr4ine 


riatro an tent o± the nirralc and orcs occirrin on or }xlow th subject 


propertic. It urthor agze to uris the raitors oT this por4t com 


plete record ø this relts ot alle;,T) Lf zatiou peroad under tie permit. 


It-Jo further arecd betweea the parties that this perrnit can only be can-


celled (prior to its noual ptration, ono year frozi date) by notice in 


ritifli livcr4 thirty days in a1vanc Of dato or which the cancellation 


it to take effoct. In t1le event that an o 1rattn contract with the 


i in ctct at the tte Of cancallatiQn date it is urideri3toocl by 


both prier that an aroement atifsctory to the	 to teminate 


cith orth'act niurt bt	 bfore tne czncellation aU bicoreie effAcive. 


11. scott, President 
La,net Cove Titanium Corporation 


arh 23, 1952 
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cxi	 TO LIi. 


VEA, the nrined, s oner,o-oiniór, 1.eiaor, or seller
ha n	 ui interest in cort prop€rty n the state of _____- 
county of _}IOT  SPRING	 ,, thich s the subject of a wopo sod ' cp1ora.b 
tion Project Co tract, hereinafter czUed the "Contract"s betceuu the 
United ITtates of ieric, hereinafter called the 1 Governznertt, and 
The State of__AXkWAL4q,. A-rk-gineas	 1	 . flate]nt- Giee&'ew--


_S-  


• _t•It IC	 '	 - 1$U------------------ V--- 	 - 


hereinafter called the "Operator*; and 


under certain provisions of said Contract which are 
set forth on the rwere sida hereof, the Govorrent will acquire certain 
rihto and equities thic1'i do or ty conflict 'with or be adverse to the 
interest of tho undoradgtied in said property; 


N.Cklf ThFGR, the undereine4, in consideration of atd Contract 
and as an ihducecient to the 0overnent and Operator to enter into eau, 
undertakers and agrees as follows: 


I.' The Government's equity in and riht to remove £actlit4.es, 
bui34tn7e , fixtures, xand equipaent, as provided in the Contract, th all 
prevail ovr and be prior and superior to any conflicting or adverco 
rig}ata or the undo.rtgned.  


24,4 
 The. Coernrnent' a percentage royalty on not molter returns 


or other net proceeds realised from ore, concentratee, or natal produced 
•	 trithin ton (10) years from the date of the Contract, and the Government's 


lien for the payment of said percentage royalty aU attach to the ninoral 
deposit and the production tfro in the runt of the Govornreat' a 
contribution, not in excess of 5O,Q60.00 (fifty thousanci doUars) 


all upon the terns and condition -7 gat 1th i. gaiTnad 
- 3. The undere1-wd shaU corit no act nor assert ar clzthu that 


riay contravene or conflict with the lions claim,, or. rihte of tho Government 
under the prov±..ona of the said Contract. This- areeent shall bo binding 
upon the heirs, ?xocutorx, ad,,%inistratorop tzccez&ors, and assiZno af the 
tmdereigned.  


)ated this	 seeond_.	 day 0,April,	 - 5)
 12. 


-	
•	 Page.I&
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BY: 


S	 . 
cNNT T) LIiN 


111E. 	 the underained, aa omer, co'-oiniar .lel3sor, or seller, 
has an intere st in oortan property in the ztato of A KANSAS 
County of ROT SPRING, whieh ia the ubjecti^	 opoid 


ct	
L3xpia 


tion Projt dtr, he rënafter cilled the 'Contx'aet, bet*aon the 
United Bttca of pzerioap hereinafter called the 1 overrunent't , and 
The State	 lsap, Asas esources & B e]prn	 Commission W.


hereinafter called the	 tor"; and 


ll?t•LS, under certain provisions of said Contract which are 
set forth on the rwerso side hereof, the 3o'iorrient AU acquire certain 
rihto and equities t3hich do or uV conflict with or be adverse to the 
interest of tho underuiEped in said property; 


Nal TirFR, the un rsined, in consideration of said Contract 
and as an inducent to the Oovernuont and Operator to enter into see, 
undertakes  and agrees as follows: 


1., The Ooverrirerit' a city in and rht to remove facilities, 
buii4ine, fixtures, and equipent, as provided in the Contract, shall 
'iirévil over and, be pri*' and stperior to any conflicting or adverse 
rights of the undersigned. 


2. The Govsrornt'a percentage royalty on net smelter returns 
or other net proceeds realized from ore, concentrates, or natal produced 
within ton (10) years fron the date of the Contract, and the Governizent' a 
lion for the payment of said percentage royalty shall attach to the tincra1, 
deposit and the production therefr<, in the amount of i hid çoverient' a 
contribution, not in excess of Z SO,OOO.QO (fifty thousand dollars) 
all upon the tes and conditions sat; tZth in. saidonzadt. -. 


3. The undereigned shall coxt no act nor assert wW. claim that 
may contravene or confliot with the lien, clain, or rights of tho Oovorr.zaeut 
under the provision of the said Contract. This agreezaont shall 'be binding 
upon the hairs, o.xocutors, administratorsp auccessorap and asins o.f the 
undersigned.	 i 


• ,'	 Dated this	 31st	
•
day j' March	 ' WNW -- --•	 •-__,__I. 


-	 -'	 t	 -.	 •'. '.'.	 • t
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2. (a) 


ounibjwi bearing, ninoralti, are the ;ones we expect to find. 


2. (b) 


A eo1o:ic roport on th18 .depoit was included in I3ufletin 16 of tw kivision 
of 3eo1o, Arkansas tesotres )eve1o*ent Comnisaton, published in 19r.>0. 
In this report it in described as the Mact Covo Rutile Compsxq Deposit" 
(pages 1341 inclusive). Plate II of this report is a geologic and toporaphic 
map of that part of tio subject area described and Plate LU has a series of 
cross cactions across the old workings. 1our copies of the aove-entionod 
ruUetin 16 aro 1ein suuitted with thic applie c-V(sion.	 Uetirts ao marked 
3xibit ). 


Frolininary wplin and testir^g by the U. 54 Oedlogical survey has hcwn that 
columbium is proent in this area of titanium ni.nerab.zation, probably included 
in the rttile and brodldte crystals and al-no possibly present in other titanium 
minerals in the deposit. The U. 34, Geological. Survey laboratories also 
analyzed oamples of rotile concentrates from this property and :found that they 
contained an appreciable percentao of columbium. The reports of these analyses 
are in the fia of the To S. Oadlogical Survey and can be obtained from that 
agency to substantiate statements included in this paragraph. 
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3. (a) 


The purpose of this project is to dèteriiiie the extónt and nature of coiumbiu* 
mineralization on these properties. It is proposed that this be accotplished 
in two phases.


hasol 
(anplin and anaiyzing cores from previous drilling) 


This phase is to consist of samplino cores from previous U. S.3ureau of Wines 
drilling and the deternination of the columbium content of these sanpies. 


Costa Geologists (including field and. 
traveling expenses) 


Analysis of sanples	 5LOW 
total (not to exceed) 


Phase II 
(New drilling and analysis) 


The development of this phase will be predicated on the results of Phase I work, 
details being subject to the approval; of the D& ieid ?ea. The purpose of 
Phase II is to determine, 


(1) The extension in depth of the mineralized area 


(2) The coluubiun content of ore occurring in areas not penetrated by 
U, ti'. Surau of Mines drilling. 


(3) The subsurface structure of the mineralized area. 


It is also contemplated that the swaples obtained during this phase will be 
valuable for use in ore dressing tests. 


Cost: Qeoloists (including field and 
traveling expenses) 0000 


Diamond drilling (6200 feet U 
QS/foot) 313,000 
spling and analyses 10,000 


Power auger drilling as a 
,preliminary to diamond drilling 
areas now covered with soi3. ],000 


Total (not to exceed) 45,0O0


The total cost of the project, as outlined aiovo is not to exceed W0,550. 


3. (h) 


It io anticipated that work can be started on the project imaediately after the 
contracts are signed and that the cork  can be completed within 8 months. 


ae 7• 







1. 


fi snap rowin the location of proposed drill hole locations is included as 
xhibit 3.


8 
I • 
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..	 . 


An office building and a partially •isat1ed mill are nw on the property, but 
no expenditure from this project's funds will be made to repair t1hese buildin 
or to put thaa in oprlc condition.
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6. 
V-10 4J.&litiOfli1 aeiiiti13s,' biiin or ix-arc i11 bo rc.ed,	 ta1d or erected by us gor this project.


10
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7. () 


o czatin- cquip. t i te be rcntd. 


7.,(b) 


1,70 eprz; qpnt ic t3 bc reaed. 


7. (c)


to bo rnich by oprtr: 


1 Jeep mo: nted IM3 Lbbilul rill oquipnont 
with	 drill pipeg W' core barr.cl and 3 anor 
(depreciation, maintenance and fuel to be charge. at 
2/oper&in hour) 


I (er r) pcnfcT care or 1ijt trucka (ao needed), t 
be CIeC Qt 1/tiiIo pausd cil cou. 


re Ii '::
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1•	 . 


3. 


Ltt o	 up	 visors nnd labor (includes those attached for short periods only) 


I cio1oj.st supervisor OO/ri1D. 
I (or move) A,,ssistant


3SO/xio., 
1 Ohar!tLat 375/nio. 
I ninecr 37!jmo. 
I iaorid driller 
2 (r	 laborers
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arin	 rLt plans are for otiiiu';	 ctro;rcpic detetion of 
300	 lca 0 apjroxivatey C30 each (tota. 


pirilr l,030). T.P. thc ovent tLia't re sialts Sati8factory 
to t lze 1AI2I\ clC	 ran be obtained y analysis in our on

).ratrj, tøz the cot Y402 be considerably redaicedo, Iproxi 
nato1y- 1000 £r rcacnts 	 expendable itens is to be provided 
if this latter course is followed. 


Eli am, ot 
drilljn A total of apprxinato1r 6200 feet of diamond core driUin is 


plarod for the project at an estimated avora^;o coat o? 	 per 
f 03. olo size to be pro, -r ed as M anti AZ cobination. 
rilhi, to be lone, eccritial]y by contract companies. Contracts 


being let to qualified bidder submitting lowest sealed bid. 


rillin; bi., drill pipe, awor., o n sirtI, and 
iscel]coua nd tools ?or Qpertcrs drill. $3O 


the event that it is rerc cc3noxriical or opo'ator to use iis 
drill on upper 50 feet of the 25 proraaed i.ole, this 


amount •shoui e	 rop ed to-	 xiae.y	 30 anli the acount 
)T contract driUingrcthcd). 


iscelia12ua


 


services ad opontiable applies (nch e alc 
Z1tCO3,	 1ee	 vieI	 c riatii, c' ) 


t oil (for  eaTo zi pc;cr &iU	 i& b' orar)



Utilities £ 1otory (im ent it oprtr 
analytical, cork or this project) (O 


Pace 13 


1.•
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10. (a) 


cprGt	 tzzo invest G,6,000 in the proposed project. 


• 10. (?o) 


Thic wount is aaf f iciant to pci' the aporator c thare (10) in accordmnee 
with thc roo-alationu oil overai1e1lt 1participat.40.1f.
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!ot applicable.
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Form MF-103	 UNITEDSTATES DEPARTMENT OF THE INTERIOR 	 Budget Bureau No. 42-R1035.1. 
(Revised June 1951)	


DE 1E MINERALS ADMINISTRATION 


MF-103, Should Be Filed With General Technical Data Form MF-100 


Not To Be Filled in by Applicant 
APPLICATION FOR AID FOR AN 	 Docket No.	 141&-- -


EXPLORATION PROJECT PURSUANT TO 	 Metal or Mineral ----------------------------------------


MINERAL ORDER 5, UNDER	
Date Received 
Amount $ 


DEFENSE PRODUCTION ACT OF 1950 	 . Participation (Government %) 


E Arkansas Resources & Development Conuniiion 
101a. State Capitol Building 
Little Rock, Arkansas


Name and 
address of 
applicant 


L
	


I	 Date	 _________ 


If you have already filed MF-100, give date filed --------------------------------- type of assistance requested 


DMA Docket Number (if available) ---------------------------------


INSTRUCTIONS 


Read Mineral Order 5, Regulations Governing Government 
Aid in Defense Projects, before completing this application. 
Submit four copies each, of the signed application form, Gen-
eral Technical Data Form MF-100, and answers to questions 
as specified, to Defense Minerals Administration, Department 
of the Interior, Washington 25, D. C., or to the nearest field 
executive office thereof, with your name and address on each 
sheet of the application and, all accompanying papers. If you


have previously filed MF-100, it is not necessary to file it 
again. However, you should indicate in space provided above 
the type of assistance previously applied for (loans, procure-
ment contracts, etc.) and DMA Docket Number, if available. 
When a question is inapplicable it should be so stated in the 
fo.rni. Additional sheets should be attached in answering any 
questions or in supplying additional information. IF YOU 
CANNOT ANSWER A QUESTION, SO STATE. 


1. (a) Give a description of the real property that will be in any way involved in the explorati 	 ojéct, iiiciidirgany'èxisting 
mine or operating property.	 1i:  


(b) If you are not the owner of the property, submit a copy of the lease, purchase option, or other agreements under which 
you are authorized to operate the property with each copy of your application. 	 r	 -i 


.1. e. 


(c) Give the legal description of the exact parcel, plot, or area upon. which the exploratiqn is to be conducted. 


• NOTE: (1) If both areas are the same, so state. The only obligation to repay !the Government is from the net earnings 
from any commercial discovery made in the area specified in (c) above in which the exploration is to be con-
ducted, and the expenditure of funds which may be charged as costs of the project must be limited to that 
area or to work necessary to perform the exploration in that area. 


• (2) If applicant is nbt the owner of the property or if there are any liens or encumbrances against the property, 
copy of agreements of' claimants, lienors, encumbrances, and lessors subordinating their interests in the prop-
erty to the interest of the Government under the Exploration Project Contract will be required for attach-
ment to the Contract. 


2. (a) What metals or minerals do you expect to find? 


(b) Furnish statement of the geologic features of your property, giving type of ore deposit and reasons for expecting to find 
commercial ore bodies. Illustrate with maps or sketches. If you have a geologic or engineering report, or assay maps 
showing width and grade, please send them with application, stating whether or-not you wish to have them returned. 


16-64087-2







The information requ d in questions 3, 4, 5, 6, 7, 8, and 9 below shc be answered specifically and in derail, as this 
information will be attacie to and incorporated as part of the Exploration Project Contract, if such contract is enter,d into 
with you by the Government. 


ANSWER EACH QUESTION ON SEPARATE SHEETS OF PAPER AND SUBMIT A COPY OF EACH ANSWER 
FOR EACH COPY OF YOUR APPLICATION. 


3. (a) Describe fully the proposed work and give the total cost of the project. 


(b) State the time required to start the project and to complete it. 


4. Submit a map or sketch of the property involved showing a plan (and cross section, if needed) of the present mine workings 
and the location of the proposed exploration work as related to geologic features, such as contacts, veins, ore-bearing beds, etc. 


5. Furnish an itemized list of existing facilities, buildings, installations, and fixtures with.a statement of the cost of any neces-
sary rehabilitation or repairs to put into usefuland operable condition. 


6. Furnish a detailed list of additional facilities, buildings, and fixtures to be purchased, installed, or erected by you, with the esti-
mated cost of each item. 


7. Furnish a detailed list of operating equipment, separated into items to be—


(a) Rented 


(b) Purchased	 S 


(c) Furnished by you 


with the rental, purchase price, or depreciation of each item, as the case may be, to be charged as a cost of the project. 


8. Furnish an itemized schedule of labor, by numbers and classes (miners, muckers, etc.) and of supervisors by numbers and 
positions, with the maximum wages or salaries to be paid to each. 


9. Furnish a detailed list with estimated cost of each item for materials, supplies, engineering, assaying, accounting, power, 
water, utilities, and any other items not provided for above. 


10. (a) How much are you prepared to invest in the proposed project? 


(b) Is this amount sufficient to pay your part of the cost of the project, in accordance with the regulations on Government 
participation (Sec. 9 of MO-5)?	 - 


11. State any conditions or circumstances regarding the property not sufficiently brought out by the foregoing questions. 


CERTIFICATION 
The undersigned company, and the official executing this certification on its behalf, hereby certify that the information con-


tained in this form and accompanying papers is correct and complete to the best of their knowledge and belief. 


State of Arkansas, 
Arkansas Resources & Development Commission 


(Name of company) 


.AP Li 2,, 1952
(Date)


By- --- ------ Z 
----- --- - --- ---- --- --- 	 -------- 	 ----------- 


ignatur4of authorized  official) 
Charles R. Bowers 
Executive Director 
Arkansas Resources & Development 


Commission
(Title) 


Title 18, U. S. Code (Crimes), Section 1001, makes it a criminal offense to make a willfully false statement or representation to any department or agency 
of the United States as to any matter within its jurisdiction.


U. S. GOVERNMENT PRINTING OFFICE 	 16-64007-2







1.(a).
	 W 


LANDS OWNED IN FEE' BY MAGNET COVE

RUTILE COMPANY 


Part of the Southwest Quarter (Si*) of the Northwest Quarter (NW*) of Section 
Seventeen (17)9 Township Three (3) South, Range Seventeen (17) West, more particu-
larly described as follows: Beginning at the Southwest corner of said Southwest 
Quarter (se) of the Northwest Quarter (NW*) of Section 17, thence North along the 
West line of . the said tract 1146 feet, thence North 75 degrees East 378 feet, thence 
South 61 degrees East 264 feet, thence South 61 degrees West 200 feet, thence South 
20 degrees aid 30 minutes East 170 feet, thence North 80 degrees East 370 feet, 
thence South' 20 degrees and 30 minutes East to a point 132 feet North of the South 
line of the said tract and 39 feet West of the- East line of the said tract, thence 
East parallel with the South line of the said tract 3951 feet to the East line, 
thence South along the East line of said tract 132 feet to the Southeast corner of 
the Southwest Quartet (Sw) of the Northwest Quarter (N) of Section 17, Township 
3 South, Range 17 West, thence West along the' South line.-of-the said tract, to the 
Southwest corner to the point of beginning. 


Part of the South Ha]! (sI) of Section Eighteen (18), Township Three (3) South, 
Range Seventeen (17) West, more particularly described, as follows: Beginning at 
the Northwest corner of said South Ha]! (SI) of Section 18, thence East along the 
North line thereof 2742 feet, thence South parallel with the East line of the 
Southwest Quarter (SW*) of Section 18 2 1670 feet to the Northeast corner of the 
tract of land now owned by J. W. Kimzey, thence West parallel with the, South side 
of said Section 2664 feet to a point on the West line of said Section that is 990 
feet North of the Southwest. corner thereof, thence North along the West line of 
Section 18 to the point of beginning, with the exception of ten acres described 
as-follows: Beginning at a point 990 feet North and 283 feet East of the South--
west corner of Section 18, thence North 30 degrees and 30 minutes East 918 feet, 
thence East parallel with the South line of said Section -4714.5 feet, thence South 
30 degrees and 30 minutes West 918 feet, thence West 474.5 feet to the point of 
beginning. 


Part of . the South Half (SI) of the Southwest Quarter (SW*) of Section Eighteen 
(18), Township 'Three (3) South, Range Seventeen' (17) West, more particularly 
described as follows: Beginning at the Southwest corner of said tract, thence 
East along the South line of said Section 1315.5 feet to the Southwest corner, of 
the land now owned by J. W. Kimzey, thence North 990 feet, thence West 13143.5 
feet to the West line of said Section, thence South 990 feet to the point of 
beginning. 


The Southeast Quarter (SE) of the Southeast Quarter (SE*) of Section Thirteen 
(13), Township Three (3) South, Range Eighteen (18) West., 
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i. (a) (Continued)


IJLNDS OF RUTIIRFORD ESTATE

AS DESCRIBED IN MINERAL LEASE 


The Northeast Quarter (NE*) of Section Eighteen. (18), Township Three (3) 
South, Range Seventeen (17) West, containing 160 acres, more or. less;. the 
Fractional East Half (Fri. E) of the Northwest Quarter (NW) of Section Eight-
een (18), Township Three (3) South, Range Seventeen (17) .West, containing 61.08 
acres, more or less; and all that part of the East Half (Ei) of the Southeast 
Quarter (SE*) and a].]. that part of the East Half (Ei) of the West Half (wi) of 
the Southeast Quarter (SE*) of Section Eighteen (18), Township Three (3) South, 
Range Seventeen (17) West, lying North and West of Cove Creek, containing 82.32 
acres, more or less; Hot Spring County, Arkansas, containing in all 306.4 acres, 
more or less. 


1. (b) 


See attached sheet numbered page 3. 


1. (c) 


The area upon which the exploration is to be conducted is the same as that 
described in 1 (a) above. Attached sheets (numbered pages I and ) are properly 
authenticated "owner's consent to lien" forms. 
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Exploration Permit 


The Magnet Cove Titanium Corporation, being the owner in fee of 207 acres 


in Hot Spring County, Arkansas, described ast 


part of the S of the NW* of section 17, T. '33, R. 17W, 
21 acres; 


the west 2742 feet of S of section 18, T. 35, R. 17W except 
the E 1320.5 feet of the S 990 feet thereof and except 10 
acres; 


the SE of the SE* of section 13, T. 35, R. 18w; 


and being the lessee of the mineral rights on a contiguous tract of land 


consisting of 306 acres, owned by the Rutherford Estate, described as: 


the NE*; E NW*; and part of the SE*; all in section 18, 
T. 3S2 R. 17W; 


do grant for the period of one year to the State of Arkansas, Resources & 


Development Commission, Division of- Geology., a permit to carry on such explora-


tion as they deem necessary to determine the nature and extent of rocks and 


minerals, at or beneath the surface of the above described fee and leased prop-


erty. It is understood that in granting this permit, said Division of Geology 


is authorized to apply for financial assistance from the Federal Government to 


this exploration, in accordance with provisions establishing the Defense 


Minerals Exploration Administration of the Department of Interior. In the 


event that financial assistance is obtained from the D.M.E.A. the above men-


tioned Division of Geology, under the terms of this permit, are authorized to 


carry out all phases of exploration provided in any agreements they make with 


the D.M.E.A* concerning the above described properties. 


S 
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The Division of Geology, acting for the State of Arkansas, Resources & 


Development Commission, agrees to diligently explore the above described 


tracts, within the limits of its facilities and to promptly apply for 


financial assistance from the D..M.E.Ao to carry on exploration to determine 


nature and extent of the minerals and ores occurring on or below the subject 


properties. It further agrees to furnish the grantors of this permit com-


plete records of the results of a].]. exploration performed under this permit. 


It is further agreed between the parties that this permit can only be can-


celled (prior to its normal expiration, one year from date), by notice in 


writing delivered thirty days in advance of date on which the cancellation 


is to take effect. In the event that an exploration contract with the 


D.M.E.Ao is in effect at the time of cancellation date it is understood by 


both parties that an agreement satisfactory to the D.M.E.A., to terminate 


such contract must be reached before the cancellation tha].l'become effective. 


C. H. Scott, President	


00 


 


Magnet Cove Titanium Corporation 


March 20, 1952 
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r:x •;!T T LI2N 


YUiA5, the underined, s oner coown.r, lessor, or seller 
has an intoreot u eortn property in the tato of _ARK.NSA.S 
County 0±'	 IQTSPRING	 ,	 i the subjetf a rcposc[ cpiw 
tion Project Contracts hr3nafter called the uContract ll p betcern the 
United States of jerica, hereinafter called the	 and 
rhe.saterkarsas,-A1cansa 


heroinefter called the"Operator"; and 


1EKS,under certain provisions of said Contract ihich 
set forth on the rwersc side hereof, the Covorrient will acuiro certain 
rihte and equitie g rhlich do or cay confitet rith or be adverse to the 
interest of the undoroigned in said property; 


O/ ThEFCR, thersiLnd, in consideration or said Contracts 
and as an irtducent to the Qoverntont and Operator to enter into se, 
undertakes and agrees as fellows: 


1. The Govormaetit t s equity in and ri,,ht to romovo ±'actutie5, 
but1dine, fixtures, and equipment, as provided in the Contract, thali 
prevail over and be prior and superior to any conflicting or adveroo 
rights of the undersigned. 


2. The Co'rarnrxnt'3 percontaGa royalty on net welter returns 
or other net proceeds realiod frorn ore, concentrates, or metal produced 
within ton (10) yoar from the date of the Contract, and the Oovsr!naont' S 


lion for the payment of said percentaae royalty thafl attach to the mincral 
deposit and the production thorofrou, in the amount of the Goverent' c 
contribution, not in excess of ,50,OOO.00 (fifty thousand dollars) 
all upon the tens and condition oe t forth in said Conract 


3. The undersigned shall corrit no act nor assort any claim that 
nay contravene or conflict with the lien, claim ., or rights of the Government 
under the provionc of the said Contract. This agre•exaent shall be binding 
upon tho. heirs, QecutOr8 1 aintrator, cc000ra, and aszins	 the 
undersigned.


Dated this	 second -	 day o±'_4rii - - , 19. 
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S	 . 
'T	 4.f?J	 TO iIN 


VHtEA5, the wderai;ried, as owner, co..oin.er, 1asor, or su11e 
haa an interest In certtn property in the State ofARJIS 
County ofHOT SPRING	 , whtci is the subjeot_Of a póposid p1ra. 
tion Proj6at 	 hóitiafter called the WContrc, betvean the. 
United SUtes of pzericas, hereinafter called the Govrnzaant, and 
The State of Arkansas, kss esojce k D	 tJvni 


hereinafter called the 0poz'ahereinafter and 


under certain provisions of said Contract vhw ich are 
set forth on the reverse side hereof, the Goverment will acquire certain 
rights and equitiet 'cthith do or niy conflict with or he .adverse to the 
interest of the urdersigned in said property; 


•	 OY Th tEP3R, the	 ined, in consideration of oatd Contract 
and a3 an inducement to the Oovernnont and Operator to enter into swiie, 
undertakes and agrees as follows: 


1 6 The Oovurnrierit' a equity in and rt;ht to romovo .factlit4.es, 
butldine, fixtures, and equipment, as provided in the Contract, thall 
prevail over and be prior and stperior to any conflicting or adverse 
rihta of the undersigned. 


2. The (13ovarnnt'3 percentage royalty on net molter returns 
or other net proceeds realized from ore, concentratee, or metal produced 
i,ithin ton (l)) you's from the date of the Contract, and the Government's 
lien for the pynient of said percentage royalty ±a.0 attach to the uincral 
deposit and the production thorefrota, in the amunt of the Govortient' a 
contribution, not in ecesa of i50,00Q.00 (fifty thousand doUj)_ 
all upon the terms and condition set Erth in said Contract. 


3. The uuderigned ithall commit no act nor assert any clain that 
ny contravene or conflict with the lien, claim., or rights of the Government 
under the prov±sionc of the said Contract. This agroemaent shall be binding 
upon the heirs, €ocutora, adniriistrators, eucceseora, and sis af tho 
undersigned.


Dated this	 31st lay	 Mar Ch 2—v . r	 •-) 19. 
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S	 S. 
2. () 


Columbium, bearing minerals are the ones we expect to find. 


2. (b) 


A geologic report on this deposit was included in Bulletin 16 of the Division 
of Geology, Arkansas Resources & Development Commission, published in ..19O. 
In this report It is described as the "Magnet Cove Rutile Company Depositt' 
(pages 13-'14]. inclusive). Plate II of this report is a geologic and topographic 
map of that part of the subject area described and Plate III has a series of 
cross.--sections across the old workings. Four copies of the above-mentioned 
Bulletin 16 are being submitted with this application (Bulletins are marked 
Exhibit A). 


Preliminary sampling and testing by the U. S. Geological Survey has shown that 
columbium, is present in this area of titanium mineralization, probably included 
in the rutile and brookite crystals and also possibly present in other titanium 
minerals in the deposit. The U. 5. Geological Survey laboratories also 
analyzed samples of rutile. concentrates from this property and found that they 
contained an appreciable percentage of columbium. The reports of these analyses 
are in the files of the U. S. Geological Survey and., can be obtained from that 
agency to substantiate statements included in this paragraph. 


Page 6







MKA SAS XESOJR . ES .; 


DEVE LOP Ii C f ? 


Vft	 OF Gto.(; 


SiAI


 


CAPITOL 


UTTtI ROCK, :IRANSAS







3. (a) 


The purpose of this project is to determine the extent and nature of columbium 
mineralization on these properties. It is proposed that this be accomplished 
in two phases..


Phase I

(Sampling and analyzing cores from previous drilling) 


This phase is to consist of sampling cores from previous U. S. Bureau of Mines 
drilling and the determination of the columbiuin content of these sauples. 


Cost: Geologists (including field and 


	


traveling expenses)	 $ 


	


Analysis of samples.	 OOO 
Total (not to exceed) 


Phase II 
(New drilling and, analysis) 


The development of this phase will be predicated on the results of Phase I work, 
details being subject to the approval of the DME.A. Field Team. The purpose of 
Phase II is to determine:: 


(1) The extension in depth of the mineralized area. 


(2) The columbium content of ore occurring in areas not penetrated by 
U. S. Bureau of Mines drilling. 


(3) The subsurface structure of the mineralized area. 


It is also contemplated that the samples obtained during this phase will be 
valuable for use in ore dressing tests. 


Cost:: Geologists (including field and 
traveling expenses) 3,000 


Diamond drilling (6200 feet	 ' 
$S/foot)	 . 31,000 


Sampling, and analyses 100000 
Power auger drilling as a 
preliminary to diamond drilling 
areas now covered with soil -1,000 - 


Total (not to exceed) $45,000


The total cost of the project as outlined above is not to exceed $00550. 


3. (b) 


It is anticipated that work can be started on the project iminediate].y after the 
contracts are signed and that the work can be completed within 8 months. 
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LI 


A map showing the location of proposed drill hole locations is included as 
Exhibit B.
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L] 
S. 


An office building and a partially dismantled mill are now on the property, but 
no expenditure from this project's funds will be made to repair these buildings 
or to put them in operable condition.
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6. 


No additional facilities, buildings or fixtures will be purchased, installed 
or erected by us for this project.


V
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7. (a) 


No operating equipment is to be rented. 


7.(b) 


No operating equipment is to be purchased. 


7. (c) 


Equipment to be furnished by operator: 


1 Jeep mounted B-35 Mobile Drill equipment 
with "N" drill pipe, "NX" core barrel and 3k" auger 
(depreciation, maintenance and fuel to be charge at 
2/operating hour) 


1 (or more) passenger cars or light trucks (as needed), to 
be charged at 1/mile plus gas and oil consumed. 
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8.


. 	 9 


List of supervisors and labor (includes those attached for short periods only) 


1 Geologist supervisor 
]. (or more) Assistant 


Geologist 
1 Chemist 
1 Engineer 
1 Diamond driller 
2 (or more) laborers


0400/ino. 


3S0/mo. 
37/mo. 
37/mo. 
03/hr-
$1/hr . 
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S	 9 
9. 
Assaying: Present plans are for obtaining spectrographic determination of 


co].umbium in 300 samples © approximately $50 each (total 
approximately $15.,000). In the event that results satisfactory 
to the D1ilEA Field Team can be obtained by analysis in our own 
laboratory, then the cost will be considerably reduced. Approxi-
mately $1000 for reagents and expendable items is to be provided 
if this. latter course is followed. 


Diamond 
drilling: A total of approximately 6200 feet of diamond tore drilling is 


planned for the project at an estimated average cost of $5 per 
foot. Hole size to be programmed as NX and .AX.combinations. 
Drilling to be done essentially by contract companies. Contracts 
being let to qualified bidder submitting lowest sealed bid. 


Drilling bits, drill pipe, auger, casing and 
miscellaneous hand tools for operators drill: $500 


(In the event that it is more economical for operator to use his 
own drill on upper 50 feet of the 25 programmed holes, this 
amount should be increased to approximately $5,500 and the amount 
for contract drilling reduced). 


Miscellaneous services and expendable supplies (such as sample sacks, 
notebooks, office and drafting supplies, blue printing, etc.): $200 


Gasoline and oil (for trucks, cars and power drill furnished by operator): $500 


Utilities for laboratory (in event that operator's laboratory does 
analytical work for this project): $50 
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10. (a) 


The operator is prepared to invest $6,000 in the proposed project. 


10. (b) 


This ainowit is sufficient to pay the operator's share (10%) in accordance 
with the regulations on Government participation. 


V
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Not applicable.
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coi.rnnbiuin is apparent.Ly 1n&3.inate.Ly associaieci wiin iae	 iu.tun 
good possibility that the whole deposit is also columbium bearing. 


(b) If deposit is other than placer: (Drilling not sufficient to properly determine this.) 
(1) Submit assay plans and/or sections showing location and size of proved (measured) and probable 


(indicated) ore or mineral reserve. 
(2) State the tonnage (indicate type of ton) and grade of each class of ore reserve, as above, and show how 


computed. Tabulated total ore reserve as follows: 


TOTAL ORE OR MINERAL RESERVES 


METAL OR 
ESTIMATED	 CONTENT	 ROSS VALUE	 UNIT VALUE	 OF PRODUCTION 


MINERAL	 RECOVERABLE	 ESTIMATED COST 
ORE OR MINERAL RESERVE


 


ONS	 PER TON
	 PER ON	 PER TON	 PER TON 


(Grade) 
(a)	 (b)	 (c)	 (1)	 (e) 


Measured(proved) ----------------------------- ------------------------ ------------------------ ----------------------- ------------------------


 


 


Indicated (probable) ---------------------------- ----------- --------- 	 -- ------------------------------------------------- ------------------------ ------------------------ --	


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


(c) If placer:	 Not applicable 
(1) Give estimated total yardage and average marketable mineral content of each deposit. 


(2) Submit map showing location of placer deposit and surrounding area, with all test holes or pits. Submit 
logs of each hole and test pit with depth and average value of each. 


(3) Describe gravel, stating whether fine, medium or coarse; loose, tight, cemented, or frozen, and whether it 
contains stumps or boulders more than 1 foot in diameter; if so, how large, and in what proportion. 


(4). Describe bedrock, giving type (granite, sandstone, shale, etc.) and state whether it is hard or soft, smooth, 
uneven or rough. 


(5) Describe overburden, stating whether loose, tight, or cemented; fine or coarse textured; furnish estimate of 
average thickness and total amount. 


(6) Tabulate the reserves using the form outlined above for ore or mineral reserves. 


13. Access Roads: See Exhibit A of accompanying DItEA application. 
Give road distances to shipping, supply and residence points, stating kind and condition of roads. 


14. Water Supply: Information not known. 
State source and quantity of water available for operations and whether sufficient for all seasons of year. 


15. Power:	 Not applicable. 
State amount of power used, rate per hour, and source thereof. 


16. Labor:	 Not applicable (no operation). 
State number and classes (miners, muckers, millmen, etc.) of men employed during a recent representative payroll period. 


17. Equipment and Facilities: Answered as question 5 of accompanying DA. application. 


Describe present equipment on the property, including buildings. (State condition.) List major pieces of equipment 
now owned or controlled and in serviceable condition available for this operation. 


18. Are there any particular conditions or circumstances affecting your operations that are not described above? if so, explain. 


CERTIFICATION 


The undersigned company, and the official executing this certification on its behalf, hereby certify that the information con-
tained in this form and accompanying papers is correct and complete to the best of th r knowledge and belief. 


State of Arkansas, 
Arkansas 	 By 


(Name of company) . -	 (Signature of authorized official) Charles R. Bowers 
Executive Director 


gasApr12,192	 --- -_____ 
(Date)	 Commission	 (Title) 


Title 18, U. S. Code (Crimes), Section 1001, makes it a criminal offense to make a willfully false statement or representation 
to any department or agency of the United States as to any matter within its jurisdiction. 


U. S. GOVERNMENT PRINTING OFFICE	 16-03792-1 







• 	 S	 . - • 	 55	
-S	 -----S..,	 S	


5--


TVLfl	 '-.• 
Fbrm 


(May 1951)	 U.-S. DEPARTMENT OF THE INTERIOR 	 No. 42-R1026. 


DEFENSE MINERALS ADMINISTRATION 


GENERAL TECHNICAL DATA
	 NOT TO BE FILLED IN BY APPLICANT 


FOR USE UNDER THE	 Docket No. hA-0LLJ' 


DEFENSE PRODUCTION ACT OF 1950	 Date received 


- Arkansas Resources & Development Connnision 
104State Capitol Building 
Little. Rock, Arkansas


Name and 
address of 
applicant 


Date 


INSTRUCTIONS 


This form is to be filed with Defense Minerals Adminis- 	 (4) signed copies of the form and accompanying papers. 
tration, Department of the Interior, Washington 25, D. C. 	 Name and address should be stamped or typed on each sheet 
It should be accompanied by appropriate application form 	 of this form and all accompanying papers. When a question 
when a specific type of Government assistance is requested, 	 is inapplicable it should be so stated on the form. Addi-
in the form of (1), loan, (2) purchase contract, (3) Gov-	 tional sheets may be attached in answering any questions 
ernment guarantee of a private loan, (4) priorities or allo- 	 or in supplying additional information. (IF YOU CAN-
cation of mining equipment,'and maintenance, repair and	 NOT ANSWER A QUESTION, SO STATE.) If a ques-
operating supplies, and• (5) other-, forms of Government• 	 %ion is answered elsewhere indicate where answered. It is 
assistance that might arise under the Act. Submit four 	 not necessary to answer it again. 


GENERAL TECHNICAL DATA 
Supply the following information on separate sheets, arranged, numbered, and lettered as indicated: 


1. Materials produced:  
(a) What are the chief mine, mill, or smelter products?	 Not applicable. 
(b) What are the byproducts, if any? 


*2. Name (s) and type (s) of mine (s), mill (s), smelter (s), refinery(ies), pit (s), quarry (ies), drilling operation (s). Include old 
names of property, if any. Show extent of workings, including the following: 
•	 (a) Linear feet of shafts. 


(b) Linear feet of drifts and crosscuts. 
(c) Linear feet of tunnels or adits. 
(d) Linear feet of other mine openings (explain briefly). 


Indicate whether mine is flooded or not. Describe any pumping problems. Give size or rftduecapaqit1-AM 
*3 'For each operation listed above supply the-following: 


(a) Distance and direction from nearest town and shipping point. 
(b) Mining district.	 AP R 1 1952 
(c) Township, Section, Range. 
(d) County, State. 


4. (a) State whether or not property is now in operation, and if in operation, by whom operated. 
(b) Are you operating this property as: 


o Owner.	 Property is not in operation. 
o Lessee. 
E] Contractor. 


5. Number of years in production 
If not in production or operation, estimated date when production will begin 


6. Experience of operators: 
Describe the mining and general business experience of (a) the applicant, and. (b) the person or persons who manage the 
project. Not applicable (project under -management of the State Geologist's Office.) 


7. History:	 - 
*(a) Give a statement, as complete as possible, of previous exploration, development, operation, and production of property, 
*	 with reasons for suspension of operation. 


(b) State briefly the known history and production Of adjoining and neighboring properties.  
*(c) Furnish any available (private) Ieporls that may apply to this application, including results of mine examinations, 


recommended exploration and development, and metallurgical investigations. - -	 -	 -	 S -	 1O-03792-2 


* See Exhibit A. of accomnpaEying DM. application. 
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8. Names and addresses o?Offiers,Directors, or Par ti n eis, and in addition theret, the five largest stockholders if applicant is a 
corporation.	 - 


Not applicable	 (Applicant is an agency of the State of Arkansas) 
TOTAL OF 
ANNUAL NUMBER OF SHARES Lis's INSURANCE 


HELD IN APPLICANT . CARRIED FOR 
CORPORATION BENEFIT OF APPLICANT 


SIONS, 
BONUSES, ESTIMATED'


 


OFFICIAL TITLE
RECEIVED NET 0 


NAME AND ADDRESS indicatedirector FROM WORTH
, Net Cash


by, "D") APPLICANT 
AND AF- INTEREST IN Surrender 
FILIATES APPLICANT Common Preferred Amount Value 


After DURING 
LAST Loans 


FISCAL 
YEAR 


(a) (b) (d) (e) (f) (g) (h) 


TOTAL x x x x x x x x x  


If more lines are needed continue on separate sheet. 


9. Capital Stock Issues: Not applicable (see B above) 
For Corporate Applicants 


ITEM	 AUTHORIZED	 OUTSTANDING 


(a)	 (b)


PAR VALUE	 NUMBER OF SHARES	 DIVIDEND RATE 
I	 OUTSTANDING	 LAST PAID* 


(c)	 (d)	 (e) 


Commonstock -------------------------------------- $--------------------- $--------------------- $ 


Preferred stock ------------------------------------ - $ -------------------- -$---------------------$ 
111u1cate period covered. 


10. Production:	 None since l9ItJ.& 


ITEM	 .	 .	 ,	 .	 .., 
-


KIND OF 
PRODUCT 


(a)


1948 
TOTAL 


(b)


1949 
TOTAL 


(c)


'	 1950 
TOTAL 


(d)


PRESENT 
AVERAGE 


MONTHLY 


(e) 


1. Quantity of product mined or quarried (Short, long,


- 


metric tons; barrels; pounds; etc.) 


2. Quantity of product processed(specify unit of . .	 . 
measure and type of process) --------------- - - ------------- 


3. Quantity and grade of product sold or shipped


'-   --- --------------- - ----- -------------------- 


.


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


.


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


(specify units of measure) ---------------------------------------------------------------------------------------------------------- - ---


11. Do you contemplate 'a change in the present average monthly rate of production? If so, state estimated maximum monthly 


production an&bais of change... Not applicable............-  


12. Ore or Mineral Reserves:  
(a) Describe the ore or mineral deposit briefly. Accompany the application by any available report on the geology- and 


ore reserves. The maxiurn known dimensions of the orebody are about 2400 feet 
in an east-west direction and about 1000 feet north-south . (total area about	


16-63792-1 


30 acres). The deepest drill hole (188 ft.) was still in ru.tile bearing ore. Since 
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I NThOmC to 


• laboratory investigations havd próducéd flotätiôn' conôéntrates containing 
91 to more than .92 percent titania, with fair, recoveries, from the chiisty 
property, Hot Spring Co unty, Ark 


The titanium-bearing ore. on the Christy. property. occurs In a quartz-clay-
iron oxide mineralization, which contains, on the average ,, about 6.0 percent 
TiO2 , chiefly as the mineral brookite. brookite and. rutile are different crys- 
talline forms of titanium dioxide." ...	 •. 


Recent work by the Bureauof Mines?.! has showia that titanium chloride can 
be produced readily from therutle-ty 1pe mineral by reduction with coke fol- 
lowed by low-temperature chlorination '3et611ic titanwm is in turn derived 
from the chloride by the Kroll process 


DESCRIPI0N OF ORE BODY 


The occurrence of titaniumbearing.mineralsat Magnet Cove, in Hot Spring 
County, Ark., has been lciownsinbe i890 .: The . Ma 'et 'Cove deposits are In a 
basinlike area about 2 miles . in diameter,, containing	 brookite. and. rutlle 
rnineraJ s The main concentrations, however, are in two genei al areas: 'The 
alluvial and residuAldevosjts in the ñorthérn par ofthe cove ieriortna 
the brookite•-quartz area along the northeastern' óde of the cove ,L/ 


A iecent drilling project by the Federal Bureau of Mines/ has estab-
lishd that the Christy brookit deposit consists of a residual ore body and 
an underlying primary ore body containing the greatei tonnage of ore The 
residual ore body, etonding to e possible depth of 20 feet, is mainly the 
product of working and wothering of the riimar 	 st ore body and consis of 
quartzIt franents, free brool'Ite crystals, and broohite in porous crystal-
line quartz masses in a matrix of red clay nd irOn oxides. The primary oi'e 
body has much the same constitution., but occurs undis:turbed from . the original 
Zones of minCralizion, with lcye:s of barren clay separating . the brookite -bearing quartzite °J Evidence also indicates that the primary ore body hs 
undergone oxidation, as one test hole terminated in Pyritic brookite ore 
2/ Gorski, C H , Preparation of Titanium' Tetrachloride from Butile. Journal 


of Metals, Thans. Am. Inst. Mm. and Met. Eng., vol. l9i, February 1951, 
p.131. 


j Kroll, W. J., The Production of Ductile Titanium: Trans. Electrochem. 
Soc., vol. 78, 1940,pp. 35-1.L7.. 	 •	 •. 


?[/ Holbrook, Drew F , A Brook.rookite Deposit in Hot Spring County, Ark • Arkansas 
Resources end Doveloment Commission, Divi.sion of Geology, Bull 11, 1947 


/ Reed, Donald F., Investigation of Christy Titanium Deposit, Hot Spring 
County, Ark •Bureau of Mines Rept of I n vestigations 14.592, 1'914.8, 10 pp 


61 Frykiund, Verne C., Jr ' : -, and. Holbrook, Drew F , Titanium Ore Deposits. 
•	 Arkansas Resources and Deve1othent Coimidssio


•
, D 	 of GeolOgy, 


•	 Bull. 16 1950, p 53-61i. . •	 • 	 •	 • 
14.5914.	 •	
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The Christy deposit contains, in addition to the brookite, the titanium-
bearing minerals. ruti le, leucoxene, and taenio lite • In both the residual and 
primary ore body the average size of the brookite crystals does not exceed 
0.5 mmi in diameter, but'.individual crystals up to 6 or 7 mm. have been found. 
In the residual ore, the brookite crystals occur in the free state and at-
tached to quartzite franents, whereas, in the primary ore the brookite crys-
tals occur -within or fastened to the quartzite	 .	 . 


Aprox1máteIy 0.4 to 0.1 percent vanadium as the pentoxide was found 
within the ore bodies, the exact mode of occux'rence being indeterminate .- 


CURESTY BROOKtTE ORE, SAME 1



Method of Sampling 


The initial phase of the, present mineral-dressing. study was: cond.ucte4 on 
a composite sample of the residual ore body obtained from a series of 20 test 
pitssampled in 19117 by engineers of the Bureau of Mines • Sampling of the de - 
posit was made so as to obtain ore from depths ranging from 1 to 25 feet .,.. the 
approximate mean depth being about 12 feet. Each pit was the source of 1 to 
6 samples, each sample representing about 4 ,feøt. of depth. Some 3,000 pounds 
of ore was combined in a composite'sarnple for flotation studies. 


Desori ptiOn of' Sample. 1 


Petrographic examination of the sample revea1ei. that the ore had under-
gone cdisiderable weathering and was composed chiefly of quartz . 	 oxides, 
iron oxide -stained clay, and brookite. 	 - 


The quartz .,..for the, most part, occurred.as .bluish gray, doubly, terminated 
crystals to which brookite crystals were frequently attached. Some very fine, 
needlelike inclusions of titania were present within the quartz grains and 
would not have been liberated',by grinding to 150-mesh. Grinding to that size, 
however, would instire liberation of most of the nonincdê'd brookite In ad-
dition, the clay fraction contained an appreciable amount o' fine brookite 
crystals, or crystal fragnents. 


Chemical analyses of several samples of the residual ore showed the aver- 
age titanium dioxide content to be 5 9 percent Tb2. Othe2' constituents were 
as follows Iron, 8.3' percent, silica, 69.11. percent, alumina, 7 8 percent, 
sulfur, less than 0.05 percent, phosphorus, less than 0 05 percent, end 


*	 .:	 eneficiation. of. 0r 	 ..-..' ., 
Because of the intimate association of the mineral constituents, flotation 


was the only method of beneficiation that was applicable. Preliminary float \ sink separations, employing heavy organic li,quids as the searat1ng mediums, 
showed that gravity methods were not capaihe of producing concentrates of the 


j.grade nor , was it possible to re ject a ,clear tailin,g by this means. 
J Frykluncl, Verne C., Jr., , and HoThrook, i'ew F., Titanium Oro Deposits 


Arkansas Resourcesarid Development Conmiission, Division of Geology, Bull. 
16, 1950, p.	 -64.	
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The sample was prepared for flotation by crushing to minus - l-l/-inch 
sizeand mixed by repeated coning and. quartering. A representative portion 
was then reduced to minus -20-mesh.ina ro],lcrushet,mixed thoroughly to 
insure homogeneity, and. set aside for use as flotation feed. 


Preliminary flotation studieq were made on pulps ground wet to minus -
150-mesh using fatty acid collectors in an alkaline pup. The initial ex-
periments on undeslined pulps were not selective enough ) , so neither.. the 
concentrates nor tailings were of :the desired quality. It was soon evident 
the presence of much clay slime caused poor selectivity. Thereafter much 
of the clay slime was remored before flotation. Theslimefractlon . was lower 
in titanium than in the ore, so the -a.	 . 
decreasea. as a result of t1 	 operatn. In'the deslimedpu1	 petroleum: 


obrQpJ1 
songly acid circuits Unfortunately, these reagents had an e qiial affinity 


and  clean tailing ..varietyof mdiyin re-
agent-ii—	 ld


 
a concentrate in	 f 80 percent titanium dioxide 


f 
It ws ultimately discovered that a soluble soap, sodium oleate, was the 


mOst satisf'atorycoilector-,for:thebrookite in the rougher stage, but an 
aliphatic amine in the later cleaner stages assisted materially In the re-
jectiori of iron oxides. The preflotation procedure was as follow,	 -
.-The-.pri-mary slime In the crushed 20-mesh head sample was dispersed- w-th caustic soda- 
and a complex glassy phosphate, the pulp was settled,- and the-dispersed slime. 
was decanted. The settled sand was ground to minusI50-mesh-,- and- the. sthall 
amount of secondary, or grinding, slime that . remained in 'suspens'Ion . also was 
decanted, This preflotation prep'ation was a matter of some-importance-in 
the treatment oftbChristy ore. The use of the glassy complex phosphate 
as a dispersant was particularly beneficial 


Following the pepartion outlined above.,.., the brookite was se-lectively 
activated and. promoted by alternate' :stage additions of eithe-r ba-rium or -lead 
salts and sodium olate	 e. rougher concentrate was. ess.en,tiaUy' a.mix-ture 
of much brokité and 'smallez' amounts of bcc .ludO'd quartz "and Iron Oxide. The 
siliceous gangue was removed by double cleaning the rougher concentrate; the 
greater dilution in the rougher circuit caused the silica to drop out mechan- 
ically. Although repeated cleaning would have reduced the Iroh content in a 
similar manner, such Pr	 gt	 - 
biliiy of the .brookite witha corresponding ' loss in recovery:.. 


' A
. sharper separation of the iron oxides was effected by amine flotation 


The double-cleaned concentrate from above was conditioned with enough sulfuric 
acld'and sodium fluoride to destroy the soap f' roth. A small amount of all- 
phatic amine introduced at this point selectively floated the brookite from 
the iron oxides • In addition, the presence of hydrofluoric acid effectively 
depressed any residual- silica and permitted the :recove, after two additional' 
cleanings, of a high-grade brookite. 


The results of a-typical test on the sample- f rom the residual-ore- body 
are presented in table 1.  


N 
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-: Weight, Analrs.is, :percent .• Recovery,. percent 
T102 1 S102 .  V2O Product percent .of total . T10 


Concentrate	 ....	 .....	 •..	 .. 
Amine middlings•............ 
Soap middlings	 ............... 
Tails	 .. ...... . . . . . .. . . . . . . •. . 
Slimes 	 . . .. ... ......... ...... ... 


Composite.	 ....,......,...


3.8 - 
1.9 
2.8 


66.6. 
211.9 .


92 8 
33.5 
12 .8 


1.16 
2.1


104 
.	 - 


..	 -. 
•.	 -...


1.6 
- ... 


.


-- .,


0.14.] 


- 


,.,	 . 
:.	 ..6.2 


60.6 
10.9 


.	 :.	 1343 
 - 


.	 100.0 5.8 I	 . - .	 -.	 . .	 .100.0. 


(-operating data.)  


•	 ..	 . Pounds per ton of crude ore ________
Soap flotation •'	 Amine.. lotatiqn 


CIé.ners Condition 
1 -	 -	 . I_C1eanes -De- 


-	 Reagents	 .. Grind slime Rougher Roughe1. '1 2	 1 1 2 2 
Caustic soda......,..... 
Sodium tetraphoshate/


2.0  
2.0 - '':. j-.. -	 :,	 •. - ,	 . ..	 - 


Lead acetate  
Sodium oleate	 .......... - - 4 _.. . -.. -. 
Pine oil '- -	 -0.05: 0.05 - .. -	 • -. 
Methyl. amyl alcohol... 
Sulfuric acid	 ..,...,...


- 
-


.	 -, 
-


--	 . -	 ,.	 .. 


-	 --:
- 


- 3.0 . .-	 '. 1.0
0.05 
1.0 


Sodium fluoride	 ......, 
rmac-CDJ-  
PH


- - - - - 1.0 - 


01.  


- .25 .25 


8.5 .	 '-- -. 2.0  
Time,	 ........ minutes .5 15 15 5	 . J ..	 5	 ,5 . 5 


if Heyden Chemical Corp ., Rumford Division. Rumford 16-R. I. (Quadrafos-) .
2J Armour . and Co'o., 1355 W.. 31st. St., Chicago:9, tu. 


It may be noted that .a concentrate containing 92.8 percent titanium-dioxide, 
1.24 percent silica, 1.6 percent .iron, and 0. 111'percent vanadium pentoxde...was. . •, . 
achieved with.a recovery , of 60.6 percent of the. contained titania. To produce 
such high-grade concentrates, however, requires careful manipulation of the 
process in which the preflotation treatment -...plays.an important part..-- . For , e.x-. 
ample, in a similar test, differing only in a slight-variation In prefiotation 
treatment, 72 percent of .the titanium was recovered' i a concentrate of the :- 
followlng composition: 90.9 percent . titania, 2.11. percent silica, 2.0.percent 
iron, and 0.41 percent vanadium pentoxide-. "It. is. particularly important that 
the ore be devoid of slimes before changing to the acid, circuit -and. amine, float. 


Approximately 9.0 pe rcent of the titania is rejected in the slimes, the 
major. , portion of which is probably in titanium-bearing clays and other equally 
unrecoverable minerals.	 . .	 ". . • .	 '.- . .. 


14.5911.
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CHBI 	 ORE, SAMPlE 2



Method of Samplin 


•	 :: Sample 2 was, prepared by coniposit'ing :P0,rtbdlls' 'of drill-hole cores 
About 60o pounds of sample was submitted for metallurgical testing, repre -
'senting those "portion's of he drlll'holës• . considered. to be ore -in'. preparing 
torthage estimates. .. 	 .	 . 


Description of Sample	 •..	 '. 


Megas.copic and microscopic eamination of the drill hole composite showed 
- thát it was similar mineralogically,  to samie 1.:.: The'only notable 'difference 
was the presence of more clay and less quartz.' 


The chemical composition was , -as follows: 6.1 percent tltanium.dioxide; 
8.3 percent iron;"6l.6percent silica; -' :8. . ,.9 percent alumina; and'0.67 percent 
vanadium pentoxide. •"•':""••'•' 


Beneficiationof Sample 2 


The sample was prepared for flotation by the procedure 'previously outlined. 
The ore was deslimed before flotation with caustic soda and'Qiadrafos, as in 
sample 1. Because of the greater ôlay content of sample 2;* the deslimed ore 
was washed once before pulping in the flotation cell. 	 ' .. 


Actual flotation of the ore was similar to that of sam1e' 1, 'except 'that' 
because of the greater proportion of slimes slightly greater quantities of re -
agents were needed for adequate- activation and collection.. This may be noted 
in table 2, which summarizes a typical test on sample 2. 


Both recovery, and grade of, concentrate were lower than in the data of 
table 1. The lower recovery, ofcourse, is due, to the , higher clay content 
of the drill-hole composite, which resulted in a loss of 1.7 percent of the 
titania in the slimes as against only 9 0 percent in the case of the surface 
sample.. The additional clay probably 'reduced the selectivity in' the flotation 
of sample 2 givIng a lower-grade concentrate 


Ii See reference'6,p.l.'  
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TABlE 2. - Christy brookite ore 


Sample 2- Drill-hole Oomposite 


(Metallurgical dAt): 


•	 •..	 .	 .,	 ..:.	 . Weight,... ..	 . An4lysi 	 . Percent . of 
. T102 S192 . Fe V205 Product	 .	 ...	 •. percent total T102 


Concentrate	 .................. 
Amine middlings	 ............... 
Soap middlings	 ...............


3.6 
1.0 
3.3


91.2 
214.9 
.11.5


1.15 
- 


.


1.87. 
- 
-


0.30 
- 
-


.	 55.2 


6.4 
Tails	 .. . . . . . . . . . . . . . . . . . . . . . . . 
Slimes	 .. . .	 . .. . .	 •	 .	 • .. .	 . .


52.9 
39 .2


1 ,1 


3 .3 -
- 
-


-
-


12.5 
21.7   


100.0 U9--t. -•,• _.10.0__- 


(Operating data) 


Pounds per , ton crude ore 
Soap Amine -flotation 


Cod1 - Cleaners_ Condi Cleaner e - 
Reagents	 . Grind slime .tion Rougher '1 . L2 - tion Rougher 1 


Caustic soda	 ....... 2.0  
Sodium tetraphosphate 2.0 . - 0.5 - - 
Lead. acetate	 ......... 
Sodium oleate ......... 
Methyl amyl alcohol.


- 
- 
-


- 
- 


.	 -


-:. 
•	 . - 
:.	 .	 .


0.0  
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CHRISTY BROOEI9E
 ORE 


- A POSSIBLE SOURCE OF VANADIUM 


Examination of the drill cores and. sludges sjiowed appreciable amounts of 
vanadium* in both the residual and.primary ore., bodies. Analysis of the oem- 
posite samples gave values of 0.1+14. and. O.67 pe rcent vanadium p6ntoxide.1±i.sam-. 
pies 1 and-2 respectively. 


The mode of occurence and distribution of the vanadium are not known. 
Fryk1unc3. and Holbrook27 believed that most of the vanadium was contained within 
the brookite crystals, but the vanadium content of the brookite concentrates, 
as shown in tables 1 and 2, does not show any such concentration. 


The vanadium content is not high enough to warrant exploitation of the 
Christy deposit for that metal alone • Should it become possible to work the 
orp body for its titanium content, the recovery of the vanadium as a byproduct 
would undoubtedly be considered. Recent reports of the recovery of vanadium 


8/ See reference 7, p. 5. 
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from shales2/ and from titaniferous maietite29J indicate that vanadium ex-
traction from the Christy ore would be of Interest. 


SUMMARY AND C0NCI1JSI0I 


(ilmenite 


Flotation research on samples of residual brookite ore and a drill-hole 
composite from the Christy property, Hot Spring County, Ark., showed that 
high-grade flotation concentrates can be produced. The residual ore yielded 
a 6o.6 percent recovery at a grade of 92.8percent Tb2, 1.11 percent silica, 
and 1.6 percent Iron; the other, a 55.2 percent recovery at a grade of 91.2 
percent TiC2, 1.2 percent silica, and. 1.9 percent iron. Recoveries could be 
increased 10 to 15 percent If a concentrate comparable in titania content to 


 were produced.. 


The success of the flotation depends, to a considerable extent, on an 
adequate preflotation treatment including an alkaline blunge and. nearly corn-
plete slime removal from the ground. ore. The brookite can be activated with 
a heavy metal salt and floated with a soluble soap. Final concentration of 
the brookite is effected by cationic flotation in an acid circuit. 


'p 


2/ Ravitz, S • F •, Nicholson, I • W., Chindgren, C. S., Bauerle, L • C.) 
Williams, F. P., Martinson, M • T., Treatment of Idaho-Wyoming Vanadi. - 
ferous Shales; Am • Inst • Mm • and Met. Eng. Tech • Pub. 2176, Meta-1s 
Technology,. June 1947. 


10/ Cole, Sanford S., and Breitenstein, John $., Recovery of Vanadium from 
Titaniferous Magnetite: Am. Inst. Mm. and Met. Eng. Meeting, St. 
louis, Mo., 1951. 
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