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From{r.'{ Assistant Chief, Office of Minerals Exploratior‘

L . ' . . ’ ) ‘ : .
‘ _ ’ ’ . OFFICIAL FILE COPY

Date Surname

Code

120

9/28 ;Z1guaxr~

110

N

220

September 28, 1966

Memorandum

To: The File

Subject: Office.visit

" A. H. Scott, Pres1dent
Magnet Cove Titanium (Rutlle) & Columblum Corp. -
Little Rock, Arkansas-

(DMEA*2486 (Columblum))

-Mr. ‘Scott v131ted Mr. Frank E. “Johnson and me. -on September 26, 1966

regardlng p0331b1e financial a531stance 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 gssured that OME operates .inde-

" pendently of other agencies, he asked if additional drilling on his

property could be undertaken with OME 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 columblum-bearlng material and that additional drilling would
be close-spaced and more in the development stage than exploration.

. and, therefore, not ellglble for assistance under OME regulations.

This statement was accepted w1thout much question and he left the :
offlce shortly thereafter. :

Since the early 1950 s, Mr. Scott has made. frequent inquiries of
various Government agencies for 'assistance. top develop his property.
The pr1nc1pa1 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 DMEA program
(DMEA-2486) was-denied in 1952 because thé metallurgical problem
superseded the need for’ flndlng addltlonal reserves.

cc: - Dlrector ] Readlng Flle jéébﬂﬂéﬁ >“42;1&LU
Division File _ o _; AN
Economic Geology File. . =~ . Harold Klrkemo-
OME File E . . .
OME Reading File .

Mr. Klrkemo
HKlrkemo/gla -28-66
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A. H, Scott
387 Rivercliff

L o
OFFICTAL V%
CIFY | ‘\

l‘@c T‘&“:w E’-‘U'

o eyl
R e

Little Rock, Ark § PECEIVED |
Jvhie Took, ArKAT 8%us 26 1066
August 28, 1966 .« sy a[cons

]

ST
M. Frank Johnson, Chief Titanium . 1 d Vv
U. 5. Department of Interjor, Geological Survey vl
Office of Minerals Exploration !

Washington, Y. C.

R

2
1 -
2 Lf‘ »‘L

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 Rutile in the United States and Australia and the
anticipated production of Rutile in 8éerra Leona.

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 likely d eposits of Rutile by
core-drilling and blocking out on an extensive basis.,

Sincerely yours,
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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 $1,200,000,000,

My dear Sen. Long:

Mr. Daniel B. Miles, your Administratlve Assistant, was most courteous to me
during my recent visit to your office in permltting 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 éomprehensive 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 titenium metal
used in the production of alrplanes, spacecraft and military equipment.

Submarine warfare,could beza reality within 2 to 4 years -- notvlikely,.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,

CHS /mdw
Enclosures





- s RIGHARD B. RUSSELL, GA.,"CHAIRMA -
JOHN!STENNIS, #41SS. LEVERETT SAL LL, MASS, -

STUART SYMINGTON; MO. “MARGARET CHA 1TH, MAINE'

HENAY M. JACKSON, WASH. STROM THURMOND, 8.C.

SAM J. ERVIN, JR., N.C. JACK MILLER, IOWA

HOWARD W, CANNON, NEV. JOHN G. TOWER, TEX. : 1 .

ROBERT C. BYRD, W, VA. / ’J:’ c f a ’%{ i % {
STEPHEN M. YOUNG, OHIO g T xL1es ena e
DANIEL K. INOUYE, HAWALI : . -

THOMAS J. MCINTYRE, N.H. COMMITTEE ON ARMED SERVICES

DANIEL B. BREWSTER, MD.
HARRY P, BYRD, JR., VA,

WILLIAM H. DARDEN, CHIEF OF STAFF
CHARLES B. KIRBOW, CHIEF CLERK

June 3, 1966

Mr. G. H. Scott, President

Magnet Cove Titanium (Rutile)
& Columbium Gorp.

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 wisheAs, Iam

Sincerely,

Now ANGoa—
'*"&x\/v\ bl

Jeo Stennis
United States Senator
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. JOHN STENNIS, MISS.
-, STUART SYMINGTON, MO.

HENRY M, JACKSON, WASH.

SAM J. ERVIN, JR., N.C.
HOWARD W. CANNON, NEV,
ROBERT C. BYRD, W. VA,
STEPHEN M. YOUNG, OHIO
DANIEL K. INOQUYE, HAWAIL

THOMAS J. MCINTYRE, N.H.

DANIEL B. BREWSTER, MD,
HARRY F. BYRD, JR., VA,

RICHARD B. RUSSELL, GA., CHAIRMAN ,
LEVERETT SALTONSTARE, MASS.

MARGARET CHASE SMITH, MAINE
STROM THURMOND, 8.C.

JACK MILLER, IOWA

JOHN G. TOWER, TEX.

WILLIAM H. DARDEN, CHIEF OF STAFF
CHARLES B. KIRBOW, CHIEF CLERK

Mr. C. H. Scott, President

. s Q

Vlnifed Diafes Denafe

COMMITTEE ON ARMED SERVICES

June 1, 1966

Magnet Cove Titanium and Columbium Corporation
L27 Hall Building
Little Rock, Arkansas -

‘Dear Mr. Scott:

A 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 Fmergency Planning.

Sil’}cf' erely yours, .
/ s y:
Charles B. Kirbow
Chief Clerk





McNamara $es |

580-plane Loss
This Year in 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
million apiece. So that .is about
$1.2 billion I would - think in
terms of aircraft losses per
year at the present rate.” .
" McNamara’s report on air-
craft losses is- included in' a
censored transcript of his testi-
{)r_lﬁny on the big annual defense

111,

Senator Milton R. Young
(™ep.,, N.D.), noting recent
heavy aircraft losses in Viet-
nam, asked McNamara:

‘“‘Are we: keeping abreast of
these losses in new produc-
tion?” .

McNamara replied that esti-
mates on aircraft losses for the
fiscal year 1966, which ended
June 30, ran below estimates.

. He said that loss estimates on|-

attack aireraft, including com-
bat . and noncombat, had been
projected at 448 but actually
were 406, or 42 less.

“We.lost 271 helicopters,” he
continued. “We planned to lose
352, so the losses were 81 fewer
than projected.”

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 McNamara’s predic:’

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 losses
in the North to 336.

“With all the sorties we have

over North Vietnam, what do}

we find to destroy up there?”

Young asked. “They don’t have
much industry .up there, do
they?” ) :

“No, the industry is very
small,” McNamara replied.

‘|“About 15 per cent of .their

economy might be thought of as
industrial. The other 85 per cent
is agricultural » » «. They have
one rather small steel plant and
they have a cement plant of
fairly ‘good size. They have a
few other industrial plants. But
it is a very, very small
industrial economy. :

“Our attacks in North Viet-
nam are directed ‘principally
against the lines of communica-
tion, over which they are
moving men and equipment into

@, ‘Donnell Wins |

F4 Contract
'For $439 Million

|St. Louis Firm to Build Five
| Different Models of Plane
For Navy, Air Force Use

Corumman Gets a .Navy Award

By a WALL STREET JOURNAL-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. ' S

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 hom-
ing missiles for interception of enemy air-
craft. The F4 can also-carry 13,000 pounds of
bombs externally. R I
Other defense contracts: : _
Grumman Aircraft Engineering Corp.,
Bethpage, N.Y., a $12.4 million award from

The St. Louis concern had .prévlously re- .

South Vietnam . » .”

‘ _ the Navy for research and development work
- : ~ joea: EAGBM aircraft. ' o .

'McDONNELL AIRCRAFT CORPORATION NOW HAS TWO CONTRACTS FOR A TOTAL OF

MORE THAN 850 MILLION DOLLARS TO PRODUCE THE PHANTOM F-4, ALSO OTHER
COMPANIES WHICH ARE PRODUCING APOLLO, MINUTEMAN, F-111, PROPOSED
2,000 MILE PER HOUR SUPERSONIC PLANE, A-7, C-5 CARGO, ENGINES BY
PRATT-WHITNEY AND GENERAL ELECTRIC AND DIFFERENT TYPES OF HELICOPTERS
COMBINED, BONSUME LARGE TONNAGE OF TITANIUM METAL AND 95% OF THE ORE
(RUTILE) MUST BE IMPORTED FROM AUSTRALIA, OUR NATION MUST PROTECT
ITSELF AGAINST ANY POSSIBILITY OF THIS PRECIOUS AND ESSENTIAL ORE
BEING CUT OFF BY SUEMARINE WARFARE BY GENERATING AN AGRESSIVE AND
INTENSE EXPLORATION PROGRAM BY THE U, S. GEOLOGICAL SURVEY AND THE

U. S. BUREAU OF MINES TO PINFOINT, CORE DRILL AND BLOCK OUT MANY OF
THE PRECIOUS ORES SO ESSENTIAL IN THE DEVELOPMENT OF CUR CURRENT
MILITARY PREPAREDNESS PROGRAM AS WELL AS THE FUTURE., THE U. S,
GEOLOGICAL SURVEY AND THE U. S, BUREAU OF MINES HAVE BEEN GREATLY
HANDICAPPED BY THE LACK OF AMPLE APPROPRIATION BY COEGRESS TO DO THE
CREDITABLE JOB THEY ARE CAPABLE OF DOING. THEY NEED MORE MANPOWER
AND BETTER EQUIPMENT FOR METALLURGICAL RESEARCH IN ORDER TO KEEP PACE
WITH DUR EXPANDING PEACETIME AND MILITARY ECONOMY, I TRUST YOU CAN

FEEL JUSTIFIED IN CONTACTING THE PERSON ST -
STATEMENT SRSONALITIES SUGGESTED IN MY

WE MAVE BEMS VERY LIBERAL WITH OUR TAX DOLLARS IN ASSISTING
OVER 100 NATIONS, HOWEVER MOST OF THEM HAVE FORGOTTEN WHAT
RECIPROCITY MEANS WHEN WE ARE IN NEED OF MANPOWER AND MONEY
FROM MANY OF THESE NATIONS, WE SHOULD DIVERT A SMALL FRAC-
TION OF THIS ANNUAL AID TO CREATE A SAFETY VALVE FOR OUR
NATION IN FINDING ANY AND ALL STRATEGIC MINERALS SORELY
NEEDED DURING PEACE OR WAR., THIS PROPOSAL IS A MUST AND

ESSENTIAL, 72 Moot

{

3





ECONOMIC AND. MILITARY AID G THE PAST 21 .-
YEARS FOR A TOTAL OF 21 BIMPIONS OF DOLLARS WAS
PROPOSED BY PRESIDENTS TRUMAN, EISENHOWER, KENNEDY
AND JOHNSON AND PASSED BY CONGRESS. NO CRITICISM,
HOWEVER, A VERY GENEROUS NATION FOR PEOPLE THROUGH-
OUT THE wﬁm.

) Ethiopia $270
India $6,400f  [iberia A
Turkey 5050 N o
Greece 3800  peeria 190
3 L. Py . Pakls,tan 3,2001' the ! 170
. Economic and military s lLeso ~ Shana 12
aid, mid-1945 to mid-1966,  United Arab Republc 1230 South 9
- millions of dollars Jordan - 550  Junea e
: Afghanistan 380 o aree o 28
Saudi Arabia - 145 Anzania 5
“EURY B . lraq . 105 oonya
S tubisn ey Nepal 100+ Sierra Leone 33
France $9,410 Covl 95 Zambia 31
Britain 9,085 Le%'. on.. 90 Cameroon 30
Italy 6,150 se anon 33 Ivory Coast - 30
West Germany 4,995 Yy ria 45 Senegal 23
Yugoslavia 2,830 Ce_men 20 Uganda 20
Netherlands 2,500 Yg;“gsional aid. not Mali 18
gs;giaum : f:g%’ allocated by country $1,247 ngi‘?sy Repubhc i? ]
Norway Niger 11
Austria Togo 11 e
Denmark Dahomey 10
Poland Burundi 8
- Portugal Gabon 7 _
: Czechoslovakia 193 . Rhodesia 7 N
Soviet Union : 186 ’X\r)ég?t?rl\z; ;gg Chad 6 -
Ireland 147 Peru 675 Upper Volta 6 |
Finland 135 ‘Bolivia 440 Central African Republic 4 B
West Berlin 132 Venezuela 440 Congo (former French) 3
Sweden _ 109 Dominican Republic 300 Mauritania 3 ;
Iceland o 78 Ecuador 280 Rwanda 2 §
Hungary 32 Guatemala . 220 ~ Regional aid, not
Albania 20 Panama ‘ 180 allocated by country $92
Eaf_\} Germ?"y 4, not 1 CostaRica 150
egional aid, no : :
allocated by country $2, 859 Ellcsaa'}?ggzr gg AR S
Uruguay . 120 Australia _ $150
B Haiti 105 Ne‘lg .Z‘?a'afl‘d . not 22
STAN. U 100 egional aid, no
Korea . $6,650 f,ifdg:'r?; e allocated by country ~ $128
China (Formosa) 4,900 "Cuba 52
Japan ‘ 4,030 Trinidad and Tobago 47 Aid not allocated .
Vietnam 2,650+ Jamaica 45 by regions $6,164
Philippines 1,940 Canada 36
Indo-China* 1,535 Guyana ' 20
Indonesia . 870 Surinam - 6
Thailand co 4751 British Honduras 4
Laos 4607 Regional aid, not
Cambodia 340 allocated by country $1,111 tExcluding military aid.
Ryukyu Islands 340 . . .
Burma 115 *Aid to Indo-China area beforg it was
Hong Kong 42 mmu e ?:Z'é:ﬁgé?a'i%%h@gg South Vietnam.
i Malaysia 40 Morocco
Regional aid, not Tunisia Source: Agency for Inter-

allocated by country $3,213 Congo (former Belgian) 350 | national Development
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- 335 PLANES SHOT FROM THE AIR TO DATE OVER NORTH AND SOUTH VIETNAM =w-

MR. MCNAMARA INDICATES A 580-PLANE LOSS THIS YEAR AT A COST OF APPROXIMATELY
$1,200,000,000, 24 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 24 months as we have seen its growth of harshness, des=-
truction and death during the past 24 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 U years -- not likely, but p0551b1e.

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 var,

Titanium (rutile) is consumed in large quantities by manufacturers of air and space craft
that are producing the Gemini Series, Phantom F-4 and F-4C, the Apollo, the Minuteman, the
projected C5-A, the F-111, the proposed 2,000 mph supersonic plene, and the anticipated
A-T, which is about 1 1/2 years from production, different makes of helicopters, and
engines prodﬁced 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, approximetely, of rutile in 1965 versus our 6,000 tons.

The loss of this bauxite, which was beihg 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 Rutile which will enable us to meet any
emergency because of unexpected submarine warfare. These facts can be substantiated bv
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 Rutile 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 Rutile in this country. This must not
happen. '





[ ~
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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 L5~ to -50% iron and is currently priced at $23 to $26 per ton. It is principally
us€éd 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 Rutile was produced in Australia in 1965 versus our 6,000
tons. Rutile 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),

Plttsburgh Plate Glass Co. started to consume large tonnage of Rutile in maklng tltanium
pigment by the chloride process. It has been stated that National Lead Co. will begin
to consume Rutile in producing titenium pigment by the chloride process.

Different groups using Rutile for Titanium pigment, Titanium metal and welding rod coat-
fing estimate that it will take approximately 450,000 tons of Rutile annuallv by 1970,
Pittsburgh Plate Glass Co., which owns 80%, and an English company owning 20%, will help
to meet this tremendous tonnage in the production of Rutile from a deposit located in
Sierra Leone. The company hopes to produce 100,000 tons of Rutile 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 progrem 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-4 which consumes large quantities of titanium metal (Rutile),

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 50,000
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 1970,

Titanium metal will become cheaper as the companies are able to refine the Kroll nrocess'
in fact, the trade is hopeful that a new process will be developed whereby Titanium metal
could be produced at a lower cost, making it more competitive with steel and aluminum,
which would increase its consumptlon 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 40,000
tons of Rutile 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 Rutile from Australia and Sierra Leone (which will begin production of Rutile in 1967)
should be sunk by a sudden and explosive submarine attack by any enemy during the next

2 to 4 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 Emergehcy Planning, and with Mr, Joe Califano, Special Assistant to President
Johnson, and who concentrates in working with the Office of Fmergency Planning pertaining
to stockpiles and requirements of all strategic minerasls, the importance of approving
any proposed drilling and blocking out program of Titanium (Rutile) 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 Bryant, 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 esséntial for these corporatlons to have
strategic minerals available at all times.
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C. K. Soott and Asseclateg
514 Boylo Bullding

Id%%lo Roek, Arkansos

My dear Mr, Scotb:

1 wag pleased %o read, in your letter of Mareh 29, that you
expect to do largo-scalo &l emond drilling in the Magnst Cove arcae.

o cormenly follow the progreoss of privately-eonducted
axploration in distriste wo are studylng sad use information gainsd
through the axploration as one basis of owr interpretation of the lesal
goology. As you no doubbt realdze, the axount of privately financed
cxploratory werk that is balng done vaztly exseeds the smount we ean
obgerve in dotadl. -The attemtica w2 cen give to a specific operation
48 govorned by the avallalbdlity of parsomnel and funds at the time the
work 48 to bo dome, as woll as the kind and emount of information per-
taining te our projects which we might. obtain from the work.

A dismond drilling progrsm, of the scope you describe in
sections 17 and 18, mdght very well wrcover data of geologlic imterest
to us. I do not balisve, however, that a geologlet would be available
full time to cbeerve the progress of your drilling froam stert %o finiesh,
although it may bo feagible for one of cur men W study your drill core
and take selected semples for chemical, wirerelogicel, or other studye
Under the statutory limitatioms updar uhich we work, we cannot designate
gites for drilling or make analyses Zor the parties earryimg out the
axploration,

Sphens, like the other titanivrm minsrals, may comtain small
amounte of columbdume The sphene in secidon 17 may be expected te contain
a sopewhat emaller proportion of columidiam than the perofskite at the
Mo-T4 prospect. A elngle epocimen of thez psrofsxite wes analyzed and
found to contain 0,56 percent colurbiumm, .

I have not investigated the possible metallurgical problems
imvolved im extractimg titeniuwm or columbium from sphene, so I am
referring your letter to the Burean of Mimss for reply teo that questiene

Sincerely yours,

§ -~ .
A A {
Tt e, A PP B

Assictant Director

P I . iN REPLY REFER TO:

o
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Section 10 may wurin U e0we gevlozic inZcmetion thae woule oo inceresting
%o va, T don't 986 the incentive for Scott o do the work though as tis
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March 29, 1955

3

flp., Thomas S. Holan Ny TS !
Acting Director 8 N
United Staztes Dept. of Intecior %’ o “
Geological Survey \ MAR i '

Washington, D. Ce

~
-
u—"‘

\{’7 .
'?‘?5-?!“0-&;1')(_;{@{ & o

My dear MPO‘Nolan:

Fiest, I want %o thank you for youv most sympathetic
attitude pecrtaining to our problems in the Magnet Cove grea
during the conference Monday of last weeko :

I was impressed and pleased with your statement to
De. Felix Wormser that = knew of your feeling pertaining to
more research on all strategic minerals, not only in
developing processes to separate them, but to refine then
and to upgrade then.

Personally, I think we nave been spending pennies
where we should have been spendirg dollars.

The Government would be justified in spending 25
million dollars a year in upgrading Manganese alone 1in . :
Mipnesota, South Dakota, Arkansas, Acizona and a few other :
soft spots. We should not be placed in a position of having 5
to import 90% of our Hanganese, whienh is so essential, im oup :
steel industry.

: A group of us in Little Rock and surrounding tereitory ;
have joined together in a company to do a thorough job of core
drilling in the Magnetl Cove areao

1. To f£ind how deep Rutile might be found on the
Magnet Cove Titanium's property in Sgction 18,

2. To spend at least $100,000 to $150,000 in core
drilling and sampling for Columblum, Titapium (Rutile)
Thorium and Upaniuvm in Section 17, as well as finding out
the quantity of Sphene that has been found by the U, So
Geoleogical Survey on property cebGained by me in Sgction 17,

Is it feasible and 1s it the policy of the U, So
Geological Sucvey to nave an observer while the core. drilling
is going om, with the privilege of looking at all of the
samples and having them analyzed in the U. S. Geological
Survey's laboratory? I thought because of the momey and the
work that have been spent and done &n this area that you would

1ike to keep close record of what we might £ind in our extensive
core drilling program.






° o

I understood from the discussion in our meeting
of last week that Sphene contained approxim:tely 40% of
Titanium, and am just wondering if the U, S, Geological
Survey thinks that the Titani»m in this Sphene contains
Columbium. Too, what do you tnin. some of tha metallurgical
problems are to overcome hefore the Titanium could be separated
from the Sphene.

Any courtesy that you can extend in me=ting my re.uest
a5 soon 1as your busy, tight schedule will permit will be greatly
appreciated.

Séncerely yours,

Gl ot —

C. H, Scott
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January 18, 1954

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

Dear Mr., Mittendorf:

3

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 M, Emmerling
Execuyk e Directof

NF¥: kh

RESOURCES AND DEVELOPMENT COMMISSION






UNITED STATES'
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| ‘ o | , ‘_ FILE COPY

SURNAME:

DEPARTMENT OF THE INTERIOR

DEFENSE MINERALS ADMINISTRATION
WASHINGTON 25, D. C..

DEC 4 - 10953

State Capitol

Mr, Arthor M. Emerling, Director R
Arkansas Resources ani;l)ewlopnent comissi,on R

ILittle Rock, Arkansas

Res Docket DMEA<24B6 (Colmubium)

Magnet Cove Property

Hot Spring County, Trkansas
Dear Mr, Bamerling: - e

. Reference is made to ;mur letter of Noveamber 19, 1953, in
whic.h you express concsrn ower the period of time required to process
your application. You alse requested information regarding the status
‘of the subject application, the metallurgical research work being done
on the ore, and advice as to when you may expect some determination of
the metallurgical research,

‘ To begin, I must agree that the subject application has
been held in an inactive status for an excessive period of time while
we were awaiting definitive results of metallurgical ressarch which
has been, and is now being conducted by Govemlent sgencies and priveie
concerns, .

I also wish %o point out that the diate:ﬁmtion of the metal-
lurgical feasibility to recover columbiom from the Magnet Cove and
similar ores is not the responsibility of the Defense Minerals Explora-
tion Administration, since separate funds have beem allocated for that
purpose by the Defanse Materials Procummnt Ageney to the U.S. Bureau
of Mines,

This agency is, of course, deeply interested in the results
of current research work and frequently checks on the progress being
made, It is our understanding that metallurgical investigations are
still in the experimental stage and that ao commereially feasible proc-
ess has been developed; also, that it cannot be predicted at what
future date success!ul msults might be thta:l.ned. ,

‘ In view of the emessi‘ve period of time that this application

has baen bsld in an inactive status, and in light of your expressed
desire that the application be approved or rejected, we deem it advis-
able for purposes of good administration to deny your application as
submitted. In this cornection a substantial part of the proposed
drilling included in your application would normally be denied as it
is comsidered to be essentially denlopnen’c work and could not be ap-
proved as explora.tion in any event, -

/
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- - Thig 4s with further referense to your lstter dated Wovember
§ and to my acimowledguent of Wovember § widch advized you that I would
investigate the results ef recent metallurgical resesrch on titaniwm-
and eolumbium-bearing cves located in Hoi Springs County, Arkansas, and

also give you my reactions on the propristy of approving Government
funds for additional exploratory work on the Magnet Cove property con-

. Ag you ave sware, the IMEA econsidered Mr. Scott's initial re-
quest for an explorstion contrect early in 1952 and reached the conoluston . .-
that po further exploration werk was warrented until technologie in- '

. vestigation demonstreted that the. econamic recovery of titanium and
 golumbium from the imown deposit was Yessible, From information then
 gvailable there was no known sstisfactory mstallurgical process to .

beneficiate the type of ore already knewn to exist in substantial quan-
tities. Subssquent to that deedsion, mede on July 23, 1952, Mr. Soott
has endeavored several times to persuade the IMEA to reverse its posi-
tion, and a complete review of the case hus been mads by specdalists of

- tbe U.8. Buresu of Mines, the D.8. Geclogical Survey, and the Defense

Materials Procurement Agemcy, This comprshensive review supported the
pragtical conclusion of DMEA, - -~ = - ° .

 Me. Boott now advises that additiooal metallurgical informas
© tien made svailable by research done subsequent te July 23, 1952,
. warrants a new look at hie requast for expleration assistance, .

‘ .. The facts available to me will not support Mr. Scott's con=-
 glusdons that the difficult metallurgical problem has been solved. The
Bureau of Mines, by memorandun agreement with DMPA, has been, and is
 now, conducting metallurgical tnvestigatdons aimed toward ths econcmic
. pacovery of columshim from thess specific dvposits. Although some . o
‘encouraging laboratory results have been ebtaimed, the studies are still
in the experimental stage and no somereially feasible process has been
* developed, Continued research will be curried out during the cuyrent
fisesl year at the Bureau of Mines Experimental Station at Rella, :
Misgouri; bowever, it is inadvissble to prediot at what future date

: sugeeuf\l msﬂts,mﬂ.gh‘t be attained, R





- gokire matter memmmmoﬁm,
soalysed all lable psrtinent duta relstive to previcus driliing
Yeoords, metall 1 development, and various geologlosl reparts pro-
pared by the USS.0.5. and the Arkansas State Divislon of Oeclogy. It
that the Department of Defense has sonoluded that
the extension Zof known ore reserves would not be practical at this time,

0 addition to the sxperimental work being sonducted by the ,
Payeeu of Mines at Rolla, Masowri, other research work is goirg forward -
,;»thoimﬂmﬂmarmu!wmiwhﬁm T General Bwotric
" Company is oondusting similsr stulies on the Arimnsas bauxite blaok
/ omds, and the Rationel Iced Compsny is interested in identical researeh
. mmmmmmmmmmu,mmaaetummmm_

yoported by either fime, .

mmnwtormrmxd»mtmmmw
m&mmmmfmm&. Smtt'spxmn
Jnsﬁ.!‘iodntthutiu.

&.mud;y ;vm,
(sgd), F. E. Wormsef

. Hom, Arfbax S, Yiemuing =
Director
0ffics otmfmnnobﬂiutm
Uashington 25, D, C.

coMittendorf/fw/esf - 11-2,;-53
ce: Becretary's Reading File
Asst, Secretary's File (2) for Mineral Resources
Admr's Reading File, deA v
Mails & Files, DMEA
Field Team, Reg., VI (2)
Rare & Misc. Metals Div,, DMEA
Mr, Mittendorf '
Mr, Imhoff :
Mr. Cservenyak, Rm. 3511
Mr, Larrabee, Bm. G-232, GBA
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NOV 2 3 1955
November 19, 1953 D ocfat IHEH-2484
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Mr. C. O. Mittendorf

Acting Administrator

Us. S. Department of Interior

Defense Minerals Exploration Administration
Washington 25, D.C. '

Dear Mr, Mittenciorf:

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 metalurgical research on
the mineral deposit has been obtained. Therefare, 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 samplss 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 appli-
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, '

Arthur M, Emmerling 25

Director

KME /v
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Alhhcugh m emaging mmm xvaml‘ba have been obtained, the

wsh:ﬂiumﬂillinthow&mzﬂ:ﬂsbmuﬂmwmrdaﬂyﬁuibh
-v"‘»mmmmwm Coﬂbizmdrmmhﬁllbﬁumiodwt o
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| -S‘tatiim&bnemfliamn; however, mggiwmwzsmmezm .
whxb xmmmm:ux mmltauglxhbo nmimd. Aniniepcndm

"-‘wmondmsMMntmwmmymmmbym

»mmm a;t Mm, m anﬂ.ymd a1 avahbh pertinent data relstive "
%0 pmmmag rewrda, mtallnrgmal chmlopmnt, axd- wiana B
B gsologicﬁ. reports prepared by the U,5.0.5. ol ﬁm Arkanm State
Diyisdon: asl‘ acologr. In is w und-mumﬁr;g that the Departmenh o!'
| ~ Defense hea eomlm ttut‘chg qxwmionof lmmore mumam
: not be praotletl at t&xis time. -

| In addm.on o the upemma work being wnducud by the
Btmm oﬁ‘ lhma at Rulla, masoum, other msaarch mk 13 going fonm
at t tha imigaum of two :urge private ﬁms ‘l‘he General Elsctric
 Compaxy 13 conducting sinﬁ.lar amuu on the munm bauxite black |
sands, and the National Lead Gu\'parv is inbenatcd in identical remrdx
. 'on material fron the Magnst Cove a.spomw; Vo successful method has

R bnn repar'ud by either firlc

-In the l:xght cf the forcgeing, I do not fanl that the axpenr!ia
tnre of Govammnt ftmda to furt.her explcn-e Mr. scott’s prOpert.ies ia
mufied at this ‘bi.m S

Sincmly yours,

- Assistamt Secretary
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Dear Mr. Flemming:v

The questions raised in your letter of November 5 concern-

ing further Government assistance to explore the Magnét Cove propeity

of ¥Mr. C. H. Scott ih Hot Springs County, Arkansas, for titanium and

ere
columbium’:uo reviewed by the Defense Minerals Exploration Administra-

M‘ )
tion and the commodity emzimneer of the U. S. Bureau of Mines.

he U. S. Bureau 6f Mines core-drilled this deposit and

blocked out a substantial tonnage reserve of rather low content

w-(fl—
titanium minerals which contain a smel{‘percentage 0f columbium,

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
Ah oo frrom,
minerals and separate and recover the columbium Jeniam

A
minerelss The U. S. Bureau of Mines and the General Electric Company
are currently working on this proﬁlem, and the National Lead Coﬁpany

1slinterested in a similar investigation, but to date no'feasible

method of recovery has been reported.

An investigation was recently conductéd by the Defense
Department in cooperauion with the U. S. Bureau of Mines and they (iag
concluded that an extension of the reserves in this deposit was not
practical at the nresent time. ,

In the lizht of these findings, we do not feel that additional
Governhent aid~to further_explore this deposit is Justified at this

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

jﬁ/(z
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Exploration Administretion in an inactive status pending future

metallurgical developments,.

‘Hon. Arthur S. Flemming

Director §
Office of Defense Mobilization

Washington 25, D. C.

Sincerely youfs,

Felix B. Wormser -
Assistant Secretary for
Mineral Resources
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7 UNITED STATES - |

DEPARTMENT OF THE lNTlE'Rl.OR

. OFFICE OF THE SECRETARY,
. ‘WASHINGTON 25, D..C.

Novembar (5, 1953

Dear Mr, Flémmiug:w

1 will be delighted to look into the matter of |

 further goveroment assistance in exploring for titanium and

eolumbimm in Hot Springs County, Arkansas, referred to in

- .your letter of November 5.

A 1 expect to write you shortly the rasults of my
efforis,

_ Sincerely yours,
(sgd) F. E. Wormeer
Pelix &, Joymser o
Aggistant Secretary for . -
Mineral Resources -

Hon. Arthur 3. Flemming

 Director

Omm of Defense Mobilization

' ‘Washlagton 25, . C.

cc:
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.Sec, Reading File
EW's Reading File

}’ Mr. Liebert, with incoming for appropriate attention & preparation of reply
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{ ¢ A  WASHINGTON,

11-6-53
Mr. Liebert:

Please handle,.

F.E. W,
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EXECUTIVE OFFICE OF THE PRESIDENT
OFFICE OF DEFENSE MOBILIZATION
WASHINGTON 25, D. C.

OFFICE OF THE DIRECTOR Moy 15 uggg

v

Honorable Felix Wormser‘/
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-ti;_a_w, several lai'ge
firms interested in titanium will carry on further metallurgical research v
on a separation process at their expense.

Mrzr. Scott and Senator McClellan have recently talked with us about
this matter. I told them that I would ask you personq.lly to look into this
matter and give me the benefit of your reactions. Iffyou can do this, I .
would certainly appreciate it. f

J

Sincerely yours,

Director
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UNITED STATES

DEPARTMENT OF THE INTERIOR
BUREAU OF M'INE_S
WASHINGTON 25, D. C.

‘November 10, 1953

Memorandum‘/ :

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

From: R. F. Griffith, Comodity-Industry Analyst, Rare and
Precious Metals Branch

Subject: Magnet Cove, Arké.ﬁsas » Titanium Minerals Deposit
The Bureau of Mines, under memorandum agreement with

DMPA, 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- j
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 ls assured.

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

’





[m—— .

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

The General Electric Campany 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 Cove deposits; age,:ln, no successful method has
been reported.

Enclosed for your information is the July-September

quarterly report to DMPA, which report.describes the progress
accomplished to date by the Bureau of Mines.

R. F. Gr é:n

Atta.clnnent
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;' 'QUARTERLY PROGRESS REPORT ™
R I R
| urmm. YATERTALS PROCUREMENT mm«cz

INVESTIGATION OF DOMESTIC SOURCES AND FETALLURGICAL
' ' DEVELO%NT OF COLUMBIUM AND TANTALUM

_JULY - SEPTEMBER 1953
DEVELOPHEMT OF commmm RESOURCES IN ARKANSAS, REGION VI
The lmom oolmbitm resources of Arkmsm consist prinarily of

| the titanium minerals or the Bauxito and Magnet Cova areas in which
~ the columbium occurs in aolid solution uith, or as replacemnt of,

titanium. Pilot plmt and laboratery mwstigationa are being con-~
ducted to establish the mudmm recovery data for the colunbi\m~

- titanium ninerals: Extracti% metallurgical investigations are
' being madp to separate the columbium from the titantum, -

e 1. Semplin B
A preiinin;iy "Hin'ing I?rmch":wlo 'Qf colimbim;tit.mim ore
weighing 780 pomdu was takcn trom the Hnrdy—Walsh deposit in Hugnat
Cove and shipped to Rolla for ore drouing t.eat.a. Sites \ure

selectod for minimf a 500-t.on wnplo of the ore for treatment to re-
~ cover concentrates at the Bauxite Pilot Plant.

A mineral 'agreemont to permit. iiub_lnzs o_f‘ the Mo~Ti depesit was

obta:xxiéd; similar agreements fox} -mling on part of the Hardy-Walsh
" and on the Christy deposits, also in the Magnet Cove’ area, are still






2] atory Ressarch -

i!Bicx:aefmi‘a;tfi.cms M:lmul drouing phases of this prcblcn oon-  - o

sist of investigaticna to Tecover the nmum yield of

. oolmbim—titmim eonmt‘.ratas from vmoua &rkmsu miner-l
| resourcos ror motallnrgl.cal oxtractiw rnuroh. ‘
X mlc bci.ng bmctici,atd is x'rw the property of Hngmt E

Cove Titmiun Cmrp., Magnet R Ark. Gravity oancmtution and
B notation of thi:s ut-ri;l hgva yiqlded 537 ptrecnt reoovcry
| of thc ti.tmim at s grade of ok percem, T40p and 1.1 parccnt v»,

_ Chs ‘Reoovory of colunbium was substantially the sams as that
o the titnniua, ozA2% % cb peeoviny |

. m the trutunt of Mcgnct Cove oro, an additional .5

T ’.poroent ot tha oalmbim-titmim ninornl ia oontainod in table '

- _Mdd.liugs flotation of vhich 1- in pmgmsa at this tine,

'l‘his uxporimntation is at:ul 1n the preliminary atagu and .

- .' optin\m omditions for rooo'very of thc rutilo are ttill being

| aought.. , Homcr, t‘loution of a bulk carbonnto-mtile produet o
. md uubaoqumt dopresnon of the rubila into thc liddlingl »

" appear by visual inspection to be prouising. i altemate pro-
e;duro ie to deprsse the rutilo :mto the tailingc during the

‘carbmatc float, follemd by unbuqumt reﬂn'bation of the rm'.ilo

: away from ‘the gnngue md.mrnlo. Th‘ lnttcr method daid produc- a
.concmtute of 48.7 P‘rcont ’1'102 but.. reoovercd only 19.7 p-rcont
of the titanium in the t:mx. |





R

~ ._‘Q‘T" .

«cnitu uill requiro mdiﬁution ’w ex;coed the 66.1 percmt T40

) Ly oL L P ,.

| Work on ml« t‘rm the Hardy—ﬁ;lth proporty hu ﬁ.mlvdod

- 'a ﬂoq.t-sink mulynia on a oompoaite uug:lo and, prsliminw

mtatim tnstj.ng. Chwd.ao.l m:lyus maicutad that tho 7 '

B mlu rmgod from &.l to ?-1. pmcnb in. Tioz contmt, amr- o
aging about 5.3 pcmnt. m oolmbim content of the ore .
nmlo had m amm ﬂluc of 0.045 pn'«nt. L ‘

Huvy liqm.d Mctimatim of n.sod. port.iom or the }h.rdy

) Hﬂ.&h ore indicated thct gmvity ooncmtration would effect
| .cn],y a mutud conmtntion, as grinding to ab 1em l&-muh
| . r.muld bc neccaury ta libmtc titmim n!.noruls !m mguo
o In: addition tlins louos would also bt hi&h u 62 perccnt or B
;: ;th. ninus 1~1nch ore u fhur than zoo-usn and thia uor«n rrao-
V.'tion oontd.ns &B parennt of the total titanium. o

- In prclininnry mm.m cmanimntn on Hardy-walah ore,.

uet.iution of tho tim:tun ad.nemls vith 1ud ults md tlota-

tion with ht&y wid are bciusg invutigatod. The amtuc in

- theore sboved a definiis response to this treatment but the re-

apvary to do,ta hu bom low, 3&.2 poromt., md the clcmer cir- :

2
r-port.od u an mdm&s of thc eoncmt.ra.tcs.

, Othor invntig;ticm in currmt prog;reas are directed toward

. Mroving tho r-owcry of breakite from - drill MIO wmposit«t
| rfrom the Ghriaty vapmy. Prwioua wrk on this mcx-:hl
e reported in R.I. AS51 abmnd s 55,2 pormt rmvery of thq
| ts,t-miu with a 21.? parecnt 1au i.n thc nlimn fmction. It 1;





: :QL; . .

. | ) | ‘ " ' |

| hopad that wma natisfactory ncthod of trutmt can be mlvod
- that Wil recover the slimod brooldte. |

| F\rbure plans ars to oont:lnm the pre:mt invutigut.iom

" A, with pgrtimﬂar mbuis on flotation reamch and on methods
to roowcr the valms from tha alimna.

| h.w atsﬂ&es w
‘ Pilot plmt bmeﬁoiatdﬁn ot‘ blaek mda from the Rc;ymlda

| , Mcta:u co. m oomplated at t.ho elm of thd previoul fisc;l yaar. :
- Lo ’I‘he amrago malyaia of the blaek md fecd 1n tha three pilot. plmt
A‘ tabling oapaigns was be2 pcrcmt Tioz, 0.08 parcent Gb, and 28,9
* pareent Fe. Frem this muterial 8 rcoowry of 71.3 percent of the
R _T102 and 61»8 per*cmt oi’ the Cb was afroctod a.t a omccntratc grade
of 9.6 pcrcmt 'fsoz, 0.1? pareont Cb, md h3..3 poreunt Fa. Losses.
| "in thc tabla tailinga wmtcd to 23. 6 percent 01’ the ’1‘102 md 29.4

peronnt nf the Cb at a grade ot 1.6 porcnm noz, 0.0L percent. Cb,

| "and 23.8 percent Fe. In addition, 5.1 percent. of the titanium md |
5.8 poromt ot the eolmbim were loat. 5.n ovnrﬂow slima which
o -anﬂyud 2.? pormmt noz, 0.06 parcent Cb, and 18.6 percent, ra.

An :h'xvnat.iga.tion ot pilnt plmt jigging and tubling on rutilo

.or- trom Magmt Cove ’ritmim Corp. wu in progrou during this
) roporting poriod. The pilot plant m operatod a toul of 40635
- hours “hile tresting 35.972 dry tons of the eo;wb;m—tit_mim ore.
'l‘l;e most 'a#tisfict'o.ry' ﬂbwa‘h-‘ctvduriz‘xg ‘this period m as fbllom:’

‘rhe ore m cruahod at the rate of 0.5 bon per hour by open circuit

hamr adn to 4 na:d.mm aim of approadmtely minus l-l/h-inch. »





| The cruahod ore m blunged in 'Y Hmeo At.trition Undt which disin-
. tegra.ted the olay ‘and soft tomspars to such a degres that the maxi-

 mm grain a:me of the pv.lp leaving the wit was less than sls-mcn.

' Thc pulp m scmned on lo—mnh and . tho oversize rod to- the Jigs.
'v ‘Tha mdcrtin m dulm in a bowl clauiﬁer and the sands then
~went. to tl.bln. *r.m.e niddlings formed a circulating load which was
' mtn‘md to the hlmd of the tablo circui‘h withont mrtm- tmtmmt.
A mll mwnt. of fim tablc smds was acn.veugad m the bowl ovor- .
* ‘}i'low by dilution and tmt.mnt in a hyﬁmuepm’oor. | |
- The rosulta of thia aporat.iuu uhowod neovories of 51.0 and 50.3
' pcmcnt. for eolmbium and titmiuu, rupoctivoly, in ‘& combined Mg
md teble oenomtrato amlynng 19.6 pomont Ti0y, 0.33 percent Cb,
: nnd 22.5 pcremt imn. These recovery figuroa are a good. confirmation
_of thc lahontam data on thia material pronntod elaewhere in this

C mport.. The: oonc:ontratn arade i- lousr ’oocme n flotation step was

- not incorpnratod in thu pilot plant. circuit. Hovmror, the principal
- enutmdmnt 13 pyrite which is rcadily upauble by conventional
| mtw.e ﬂ.ﬂt;tion. ‘

‘Work was continued through this quarter on Nethod 3 which showed
: :‘th- most pmue pmiotul;r. This method consisted of sintéring the
black smds srith coke, upmting a mt;llic iron buttan, thcn grinding _

L ;nd chlorimtmg, fcho reuaindor. -

The nnas or si.ntora mmtioned i.n tha lut report; tha‘b vu.riod
- in inarumtc of 1 permt ‘coke fmm 5 to 15 percont hn heen rinishod.





' 'l'he lawest muonry of cb m ?A parocm md tho ooncmtntion factors

- (the rgtia of Cb, pmmt.g- in the charge botox'c md after furnacing) - -
| vm.d rrom 1,17 to 2.18 but none of tbeu values bore wny relatien |
*,-,to the qumc:tty of eoku in the cmrg-. _

Sinco tho abeva soriu m run in n 3 kr.-—g. indno’t.ion rumm :

o }uhm the tmomturo was very diftictﬂ.t to measure and. eontrol ,. tho
.';wrk vas eontinuod dn u 100 kv.-s. Glabur t‘nrm.cs n-!.ng larger ehmu
- (1500 g owparcd to 250 g.). It was diachaod in ‘the Globar ﬁxmmc

- thlt 1&00’ C. was mt hof. emugh to ti'foc't 'y roduction of tho chargc

" te snho:cidu, but at 15m° Coa roduction took place.

It was found bry chlorimﬂ:ing thsn 1500° G. -intcrs that ' at. ‘

' 10531: 11 parcent coko i,s mceaury to pmdme a rairly complete .
. redustion of tm hhck sands but coke in «xcou of 11 percent auuod "
" to havo very litt).a uldad Qtfoct. 'i'he rceovetrics ot TiCJ.,‘ ran up to -
?‘0 pcrocnt. but tma chlorimtion m Juappod 1n t.ll cases bororc thc

rea.ct.ion was finighed du- to. the oxcouﬁ.vt timc requirod per cCe csf |

‘ di-tillate tourd the end ot i.ho rm.

A aerin of ch‘rzen m run in t.hc 100 kv.-n. Globa.r tm-m«

'to cmlut. the eﬁ'cot of. pu't.iell sise (-100 msh . 85 nuh)
but thu Bas not yet been mpl.t.a. |

A cansidanblo effort has bm spont dewloping a auituhlc

. oxtra,otion schem for rmving aolmbiun from the chlorimtion rui-, o
- 'dwn.: ‘mo guiding principlea ‘mod :ln dntemining t.ho auitability of |

any achm u-ro as tonmuz





.

R :u; ahmzld be simple, eontaindng the minimm mmbor
"o:t‘ uperntianav e R | | -
ﬂ o 2 1t ahouw roquiro mlqr plmtiful and che.p mmts.. B
3. Tt should not roquire highly lpccidiud equ:l.pment. .
e The nm acheme mrkod th was as fouom |

Chloﬁnntim -ma@_ o
 KOH Lpo.ch,'?nd Pilter =

Bn duc o ' e - Mltrate -
Fa, H?, (v (Ducard) e -;g}l, Si,i‘ri, cb .

| Net:tra,lima andL Boil, Filter

.. Residus o ey o Filirate

I
Hot HoS0,, -
Pill "

 Residuwe - .- . Filtrate
st (Dscara) . M, b

i

Noutrnlila SRR
lﬂd Tl‘l‘t‘t’ic Plus lﬂ.tric Acid, o

- ,R'ai-i‘dw’a o [ RN Filtzl?:ta‘» |
o E oo (Di;card)~

| Sevaral Mhod- were tried for the 1m. atop such as tamic
ac:\.d nparation a.nd n.licylic ucid upa.ntion. but these aid not seen \/
to work as well as ulectiw hydroi;yuis by tho turtaric-nitric acids, |





. ] . .\;ir y .F' . : ),'-‘ ‘ . ) . a . L R ) . N )
) '.}.'\" o S e (' o ‘ . ) ’ 8 . < E L.

A vcry crudo 0b205 has boon propared a mmhor of timea umg "
' ttu nbovo syatam but. in m. cases the purity m not auitabla md -

‘ thc rocowry m lml. : Anﬂwia of all the diaou*dod portima dis-_
A | alond t.hat thc ineffcctivmeaa ot tho above mten lies in the
. -ﬁm ttty. r!m., the nmitod mluhili.ty of oolm'bim oxide in hot
» : . ,’KDE aolutinn and tho linitud aoluhilit.y af potusim oolwhatn m
- . water, Acoording].y a cam:t.c Mm ha b«n subotituhod for the
B Aemtic leach in the first step and the mtiro acheme simplified
tm four riltratlcna to two. 'rho rovuod :chm s as £ollowsz

o Chlorimuon ru:lﬁuu
 won Pusion, Dissolve in- azsok,

o H“tc, Tﬂt.r
Rnimn o o .‘ Filtzl‘l.tc o
81,6 (bisca.rd) e Fe,m, 'rs'., Cb, ¥n
‘ NMrﬂiﬂ B
Md Tartario Plus Nitric Acids,
Boil, Filt!lr :
—— I |
”.iuumﬂ,_'- s FMiltrate

' Rnult.s of thc abw- achm m not m ava.tla.blo.
| It hu bun deemsd um.nhla to mstmt a chlorina.tor of a
.v . difftrmt type and largor dimdms for thi- pmjoct. ‘This should
- mblc thc sintors f.o be chloriha.tod m qumtities of roughly tm
'tms hbor;to:ry sise and um yields of columbium in sives large
| mough to oommimuy nunan.o ’rhe aummxmn of an for KOH w11
o tloo bc utudiod in thc cmnt.ic tnnions. DU |

‘ v’v: 8'
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UNITED STATES
DEPARTMENT OF THE INTFRIOR
Office of the Secretary
Washington 25, D. C.

November 6, 1953

Dear Mr. Flemmingﬁ

I will be delighted to look into the matter of
further government assistanc eln exploring for titanium and
columbium in Hot Springs County. Arkansas, referred to in
your letter of November 5.

. 1 expect to write you shortly the results of my
efforts. : o

Sincerely yours.

/s/ F. E. Wormser

Felix E. Wormser . .
Assistant Secretary for
Mineral Resources

Hon. Arthur S. Flemming
Director

0Office of Defénse Mobilization

Washington 25, D. C.

FEW: owdb

Sec, Hles .
Sec, Reading Filse
FEW!s Reading File

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





EXECUTIVE OFFICE OF THE PRESIDENT
Office of Defense Mobilization
Washingtou 25, D. Ce.

Office of tﬁe Director
: ‘ \&o\)-s\\ﬂs‘s'

‘Honorable Felix”Wormser¢
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 Arkanses Resources and Development Com-
mission also is interested in this mattér and applied to Defense Minersals
Exploration Administration for assistance.

I understand that the Defense Minerels 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
firme interested in titanium will carry on further metallurgical research
on a separation process at their expense.

4 Mr, Scott and Senator McClellan have recently talked with.us about
this mattér. 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, 1
would certainly appreciate it.

Sincerely yours,

/s/ Arthur S. Flemming
Director
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/On letterhead of Hotel Astor, NYG/

November 26, 1952 e |
/ | it
Hon. Oscar Chapman' : DPMmeA - yg‘g L
Secretary of the Interior

Interior Building
Washington, D. Ce.

My dear Mr. Chapman:

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

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 DMEA for
exploration work for the purpose of core drilling for columbium,"
titanium and vanadiume.

Mr. Williams became interested in our property after he found
columbium 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 help to expedite the application with the
DMEA. We thought it would be approved within sixty to ninety days.

Mr. Tom Lyons of the DMPA, 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 metal lurgy work
in developing a process that will separate the mineralse





¥

® . &

Then, too, he stated to me on my last interview on October
9th, that the DMPA was allocating enough money to the U.S. Bureau of
Mines to do metallurgy work but that he had confidence that the
National Lead Coe. would move faster than the Bureau, but up to date
the U,S., Bureau of Mines 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 Co.

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 Mines is 188 feet. We like the
idea of the suggestions made by Mre. Mittendorf yestérday 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 Mines in 1948,

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

acquire,

It is tme that on October 10th in conference with Mr. Joel

‘Wolfsohn, and Mr, Emhoff amnd 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. 4

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

Sincerely ydurs s

s/ C. H. SCOTT

CHS:1S
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SEARCY, ARK., AUG, 20, 1952

4

HON. OSCAR L. CHAPMAN
SECY OF THE INTERICR
DEPT OF INTERICR
WaSH, D.C.

RE DOCKET DMEA 2486 COLUMBIUM MAGNET COVE MINE HOT SPRINGS COUNTY
ARKANSAS, WORK N4 IN PROGRESS DETERMINING PROCESS FOR HANDLING
SUCH ORE, SCOTT PRESIDENT HAS DISCUSSED WITH JOE+OWOM IN YOR
ABSENCE DESIRE THAT EXPLORATION WCRK BE DONE SIMULTANEOUSLY.

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

C. E. MITTENDCRF HOWEVER REFUSES TO PERMIT EXPLCRATION WORK TO
COMMENCE UNTIL PROCESSING WORK COMPIETED. IT SERMS THIS IS UNDULY
DELAYING THE POSSIBILITY OF ESTABLISHING DOMESTIC SOURCE OF COLUMBIUM
SO HIGHLY CRITICAL AND NECESSARY TO OUR WAR EFFORT. WISH YOU WOUID
TAKE OPPCRTUNITY TO PERSONALLY CHECK THE SITUATION AND AM CONVINCED
WIEN YOU LOOK AT IT YOU WILL RECOMMEND EXPLORATION WORK BEGIN
IMMEDIATELY TO AVOID DELAY WHICH WILL RESULT IF EXPLORATION DEFERRED

UNTIL PROCESSING FULLY DEVELOPED. PIEASE ADVISE.

WILBUR D. MILLS, MC





UNITED STATES
DEPARTMENT OF THE INTERIOR

OFFICE OF THE SECRETARY
WASHINGTON 25, D. C.

Due your interest in the application for exploration
assistance on the property of C. H. Scott, located at Magnet Cove,
Arkansas (docket\DMEA=-2486), as evidenced by your telegram, I am
enclosing a copy of my recent letter to Mr. Scott, which was pre-
pared after our conference on October 7, 1952.

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

Sincerely yours,

\, Secretary of the Interior
Hone. Wilbur D, Mills
Member of Congress
Searcy, Arkansas

Enclosure

cc to your Washington Office





FILE COPY

UNlTED STATES ‘

DEPARTMENT OF THE INTERIOR
- OFFICE OF THE SECRETARY
 WASHINGTON 25, D. C.

______________________

mmmmmmmwmamwmmcﬁm
e, o the of B. H. Bcokt, located at Magwt Cove,
Arkancas (dwglhei ), a3 evidenced by your talegrem, I sa

~ encloxing & oapy of my reesut latter to Mr. Seoist, vhich was e~

- Hon. HsM n.‘ mlt
| MéuSer ‘of Congress

NTERIOR BEPARTMENT
RECEMVED

OCT 15 1952

BIISION 0
WINEALS AND FOELS

P\conference on Octeber 7, 1952,

I an gk mt the enclosure uul Mnular inform
m«hmmmmmm

" Secnqtary of the Interiar

Searcy, Arkansas
Enclosure

cc to your Wasb:lngton Office

cmﬁt;tendorf/m '

cc: Secretary's Reading File' |

Asst. Secrétary's File :
Admr's Reading File, DMEA'
Mails & Files, DMEA- :
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... 1% was & pleasure for me to have had the opportunity to
.. discuss your case on & personal basis, and I wish (o expross wy
. sppreciation of your cowrteous understanding of the position we
have taken amd your expressed willingness to defer further requssts

o - for rescosiderstion witdl the metallurgical probleas can be aolved,

” ‘Simersly yours,
(sgd) Joe! D. Wolfsohn

 Assistant Secretary
of the Intericr

Hr. 0& ﬂﬁ mttﬁ . . )
Magnet Cowe Titanium Corporation
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MAGNET OOVE TITANIUM CORP. . P
308 Boyle Building
Little Rock, Arkandas Y

August 16, 1952
Mr, Joel Wol:fsohn‘/ ‘
Asst, Secretary of the Interior
Interior Building
Washington, D, C,

My dear Mr, Wolfsohn?®

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

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

Your spirit of cooperation is appreciated anmd I am
swre 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, 1 gained the impression approximately
two months ago while in Washington that €olumbium was recognized
by men who are responsible for stock-piling strategic minerals
to be shorter than even Uranium is, and that every Govemmental
agency responsible should do everything possible to encourage
the development and the mining of Columbiume

As I stated before, Mre. 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 Mines
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 my request in
discussing this very important pending applicat:.on with these
gentlemen will be greatly appreciated,

Sincerely yours,

s/ C. H. sco'rT





) , Y835 7%/
e ]
/ UNITED STATES
DEPARTMENT OF THE INTERIOR
. DEFENSE MINERALS EXPLORATION ADMINISTRATION
WASHINGTON 25, D. C. '

Memorandum September 19, 1952
To: Mr. Eo‘ W, Ellis\/
Chief, Rare and Miscellaneous Metals Division
From: C. O. Mittendorf
Administrator oD ﬁ/@ Ea- Z»‘% ?é/

Subject: Scott-Magnet Cove case

Transmitted herewith is the correspondence which has just
been forwarded to me by Assistant Secretary Wolfs hn, which necessi-
tates a reply to be prepared for his signature. There is also attached
Scott's letter to me dated aAugust 16. It will be readily apparent to
you that Scott is playing DMPA against DMEA, and that the "squeeze"
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
DMEA (Scott alleges that Wolfsohn 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 9,000,000
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 and-that he would not have told Scott that he personally
‘recommended further exploration work had he been in possession of thése
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,





I3 [
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3. Yesterday, while over at DMPA 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 my 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 adefinite drilling program.
I gathered that Tom had told the applicant that he would exert his
influence on DMEA 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 drilling. . I told him that
the tonnagead 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 my understand-
ing that the following developments have taken place:

a. A contract has been agreed to between DMPA 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 DMPA and USGS and, as is noted in "3" above, ILyon 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 columbium.
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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1 «Lunderstand that arrangements are.now;bging made

Production Act to investigate metallurgical %

under the authority granted by the Defensg
processes for columbium and tentalum, as well;as
to make geological investigations of the occurrence

of these metals,





UNITED STATES
DEPARTMENT OF THE INTERIOR
OFFICE OF THE SECRETARY
WASHINGTON 25, D. C.

/ Reference is\made to your letter %f August 16, 1952,
concerning the applicatigon of the Arkansas Resources and Development
Commission (DMEA-2486) fok Government aid in exploring for columbium

’ in your Magnet Cove property located in Hot Springs County, Arkansas.

A further review of ¥our application and other available
related data, has been made by the Governwent Agencies concerned.
Their findings show that your propsrty has been extensively explored
and a substantial reserve of material} containing titanium, vanadium
and columbium minerals is known to exi tﬂ Also, further exploration
would likely add to these reserves but, Mntil a satisfactory process of
recovering the columbium, and other assochated minerals, is determined,
further exploration work should be deferred)\ After a careful review
of the related material I regret to ad¥ise thay I concur with the

findings. ' /

= e

. e

1. A contract betd .56
lind the National Lead Comgafiy has been executgd for'research work
o develop a proeess for resgQvering the rutiléd, brookite, and
columbiym~Prom the Magnet Coveé™deposits.

. | §
H approved bj‘uQﬁ Defense, froduction
\ Administration for the allosgtion of funds) for a _pgried—ef—five

u a c;ﬁiﬁ:g;ﬂg;;hﬂfﬁé United States G& ogical Survey to do this
| wor ave requested that a field team be sent to Magnet

i Cove.






st

o An additional project has /heen approved by Defense
Production#dmj nistration tWance to the Bureau-of-lMiges a
fund to_nnde S=medatIurgieal Fesearch work on columbium and
tantalum m:.nex;a% d’w pos:Lts.

'—“%\"-ﬂ

Under these circumstances until 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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B 3. An addltlonal \progect has been approved by Dei‘en':e
"Production Achumstraudn to ‘advanee to the Burefu of Mines a
‘fand to undertake metallm;glcal research work ofp columbium and -
tantalum mineral deponts.\ pE K /
. . ‘\ ,/
Lnder these circumstanc ,until the resuﬂ_ts oi‘ these

- investigetions are made available,' I‘feel further vrocessing of the
-, application of the ‘rkansas Resourcév and Development Commission ..‘hould

ke held in abeyance. . oy
_Sinqerély yourg, .

%
/

i

‘ ~ Assistant Seerdtery of the Interior
3 FlKnouse/EWEllls/ jem | S Fa - :
cc to: Secy's’ Read:mg File. ' o, v
Asst. Secy's Reading File - /
"~ Adm. Reading File R- )}02)4
. Doeket-RI539 . j‘J‘a 2
Messrs. Tom Lyon-R7131 o : R \.
Jess Larson-6137 . / PR
~Ellis=RU6HO - 7T
- Knouse-RLOLO - /
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‘ UNITED STATES
DEPARTMENT OF THE INTERIOR
g DEFENSE MINERALS EXPLORATION ADMINISTRATION
WASHINGTON 25, D. C.

700

Mr. C. He Scott
Magnet Cove Titanium Co
308 Boyle Building
Little Rock, Arkansas N

. Re: Docket No. DMEA-2486 (Columbium})
Arkansas Resources and Development
Commission  /
Magnet Cove Deposit
Hot Springs County, Arkansas

\\ 7
Dear Mr . Scott H \\\ /ﬁ;a
W i

\ E
My reply to your letter of\Auguét 16, 1952, was delayed
until further review of the captioned\@p lication and other available
data on the Magnet Cove property was m&@ﬁ in cooperation with the
other interested agencies. /K
oA
I understand the Assistant Sécr%pary of the Interior has
written you with respect to our findings -\&er this review, with

which I concur. i \

I regret that we are unable to app%gve a project on your
property at this time but hope that’ the work tp be done by the
U. S, Bureau of Mines and the U. S¢ Geological Survey in investigating
possibilities of production of columbium and rukj
will bring favorable results. :

/;, Sincerely youra

1 \
4 i p
/}r
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mtil furiher review of ihe cspﬁrmﬂ-q aprilieation snd olher avallable
date ou the 'ngnet Cove properiy’ WAS made in caoporation wit.h the
"ot hcr intma'ud aram:lea. - ‘%' ‘ o ‘ .

3 mueratam the maviatut ~ecret.ary of the mbari.or has
- uritun you with respec. Lo our; fitidimza after this mﬂe‘w, witb
| nhich 1 eoneur. ‘

X reyrm that we: axfc unabl L0 amrova & ‘rojem on your .
prmrty at this time Lyt nope thei work to be done by the
" L, ie Bureau of “ines any the i. &¢ O glopiesl iurvey in i:xwttigat.ing ‘
pessibiliiles of wvroduction‘of cu:mm w» md mum from your proporty,
uin brmg favorsble resu’ ur. . . _

L sumimdetrater

: FLKnouse/L«'Ellis/jam
- 9/26/52
¢c tos Adm, Reading I';tlo
' “." Docket - :
Mesars, .,.Neodlenan R-13h7
: Jdod .NortomG»EBe
khllis -
_ Knouse
,A Field 'loam, Rog. VI (d)





, . B : BN . o : ) IV FILE COPY
v : C : <77 SURNAME:
~ _UNITED STATES A
DEPARTMENT OF THE INTERIOR

DEFENSE MINERALS EXPLORATION ADMINISTRATION
WASHINGTON 25, D. C.

mm o - September 19, 1952

Tot Mr, E, W. ElMs
R cmr, Rare and mceuanaoua Metals Division e
Frems  C. 0. Mittendorf | | I

o ﬁ&\iﬂiﬁv&w

mam» Scott«ﬁaw; u(f’ﬁ came~ S & a R% g4

Trmmitted he:*awith is the correspondence which has just
been forwarded to me by Assistant Secretary Wolfwohn, whish neeessi~ .
tates a reply to de prepared for his signeture. Thers is also attached.
. Scott'es letter to me dated iugwst 16. It will be readily apperent to
you that Spott is playing DMPA ammtm And that the “aqueens
has been m on us. ‘

me ia a brief umry of ny ramt. dinc:maiom in 'aﬁ,a
om, which might serve as useful background in preparing owr veplys

X. About three wesks ago Jeaa Larson phoned me, late in the
afternoon, for a summary of the case, which he wished before answering
a telephone call from the irkansas Senator. I explained in detail the
reasons for the actidn we had taken, and he appeared to be fully in
. acoord with it. I made it clear to Joss, however, that Tom Lyon felt
that the exploration spplication should have been approved. 1 do mot
 know, of scurse, what leswon told the Senatorjy however, during our
. sonversation he led me to telieve that he would stand on our position
"~ that the eurrent problem was ons of a metallurgical nature ad that his
W was already moving forward to resolve that point.

2. In Ueu of calling a neeting betwean Wolfsohn, DiiFA, and

DMEA (Seott slleges that Wolfsohn agreed), it was suggested to ¥r.
‘Wolfselm that I contaect Tom Lyon directly in order to reach a mutual
agremwnt as to the prasticsl disposition of the case. I pednted ocut
o Tom that our informstien indicated the existenss of abeut 9,000,000
tons of inferred ore, andi that thers ways sn sdditional 10,000,000 or

- 32,000,000 taw of indicated ere. JTem sdsitted that he was wneware of
‘this situation md that he would not have teld Sqott that he pewrwenal)y
mommendsd further axplovstion work hed he bedn in possession of these
fasts at the tims of his cvewersation with Seett. Tem then agresd that
our actien 4n denying the spplisation v vrepsr, and I indieated Ms
Mmum Mmemw,m&mummnmm

LY
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3. TYesterday, whils over at DNPA.on a Turkish matter, I.

 saw Tom for a mement and he again brought up this case. From his
 pemarks, I sssume that he has been in touch with Scott since ay meet-

ing recarded 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 bsen adequate and, if not, to recommend a definite drilling program.

I gathered that Tom had told the applicant that he would exert his
1nfluence ob BVEA to approve of additional drilling provided it wes in

line with the Survey recommendations. I again reviewed the ore position

_data that we had available and told hin that all of us in LIEA, ineluding

‘the Operating Committee, unanimously supported a denial of the explora~

tion application. I began to recognize the difficulty of obtaining :
Tom's swrnsme on our next letter, in view of the most recent opimicn he.

 had expressed to the applicant. I told him that we were undertatny

the preparation of a letter and that we would present it to him. I also
promised to furnish hinm our files, so that he personally could review
the aveilsble data. Re agreed to that procedura. . :

" 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 drilling. I told him that

the tomnagean grade estimates were classified material and as sush could
not be revesled. Tom seemed to question this ruling and wondered wy

" the information could not be made available to the owner of the property.
1 told him that we would explore the matier when drafting our reply.

5. Since'ws firgt denied 'thi;s' applicationy it is sy understand-

© ing that the following developments have taken place:

" Attachments-3 (See attached list) .
 COMittendorf/fw .- ¢ ..

ccr Mr. F.-E. Johnson -+ Mails & Files . Lo .
admr Reading File  Mr, Mittendorf - bdministrater

_@. A contract has bean agreed to between DIPA and NMational
Lead to advance £15,000 for . metallurgical work on Megwt Cove
ores. I heard, last week, that the contract had besn finalized,
but that llational Lead had not actually received fumds at that
time. ‘ . ' : :

. b, DPA approved a project to give Survey $50,000 per year,
- for a period of five years, to umdertake a specific project on
columbium and other rare metals. .4 contract has been mads
 between DIPA and USGS and, as is noted in "3" above, Iyon has
requested Rove to send a field team to Magnet Cove. '

¢. 4 similar project has been approved by DPA, to advance
the Buresu of Mines 875,000 per year to undertake metallurgical
_ ressarch work on various critical metals, including columbium.

- It is not kncwn to me that #n actusl contract has heen entered
into betwesn DNPA and USEM o implement this program, nor if
a request will be made to give & high priority to Magnet Cove

ores, as in the case ¢f Survey. : '

: 'C.}‘“.O.Mittend;rf ( 7&,,_)





1) “ P o :
SRERIELH I8

SHEIL L7

@ u(}sn STATES
DEPARTMENT OF THE INTERIOR
DEFENSE MINERALS ADMINISTRATION

REFERENCE SLIP
pATE _9/26/52

REFERRED To:
=t Mittendors,-Rm: 162l

DMEA=-2186 o Mails and Files

3.

4,
FOR:
............ Action eeneeee—- Recommendation
............ Approval eeeeee—e Record
___________ Comment Of cooeim,
weeeeeeee-n- Conference [ Referring
____________ Consideration L7 T
____________ Filing oo Reply for signa-
____________ Instructions ture of __oimeeee
__________ Investigation e—eeeeeee--- Rewriting
___________ Initials ... X______ Signature
............ Mailing eeeeemeeu- Suggestions
____________ Previous correspondence -._......... Your information

REMARKS“JRnLAdllwprQbablymﬂantthn

withdraw your memorandum o Mr.. ELL

of Sept..1l9 hefore. this. goes to Tom

Lynnq for qurnam1ng. If. you desire
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MAGNET COVE TITANIUM CORP. 7@
-,

308 BOYLE BUILDING

TELEPHONE 5-7168

LITTLE ROCK, ARKANSAS (//5 g’ﬁ;g( f{"fg}& 5

L4

Af *“krv sz
August 16, 1952 A quw4/P
/ﬁ%%f ;d i/ﬁhﬁz

Mer., G, E., Mittendorf
Acting Chief, DMEA,
Interior Bulldlng
Washington, D{ C.

My dear Mr. Mittendorf: ‘ , e

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 made
to the Bureau of Mines in Rolla to continue its metalluregy in
developing the process in separatipg these three strategic
and important minerals - Titanium %Rutlle), Columbium and
Vanadium.

Mr. Joel Wolfsohn told me»that.shortly he would discuss
this whole subject matter with you and Mr. Tom Lyons: I am .
sure a favorable action will be made on our application.
Columbkum 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 egreat 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 are
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,

7 e

C. H., Scott
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August 7, 1952

Mre Ce O Mit'tendorf‘/ '

Defense Minerals Exploration Administration )

Washington 25, D.C, o e ‘

' Ret Docket No, DMEA=2)86 (Columbium)
Magnet Cove Rutile Company Deposit
Horb Springs County, Arkansas

Dear Mr. Mittendorf:

This is to aclmowledge receipt of your letter dated July 10 s Which outlined
your decision to hold the subject application in abeyanoe until after metallurgical
work.

The Director of our Geology Divis:.on, Mr, Williams, and I were in Washingbon
the week of July lhth » 80 I-had Mr, Williams go to all of the government offices '
connected with the columbium prograxn to be sure that there was a general under-
standing of our problem. It was our belief that the decision to hold our
application in abeyance must have been based on incomplete knowledge of the facts
and we proposed to correct this omission through m‘. Williams.

In addition to outlining the present.ly known facts to Mr. Johnson, your

interested people in the Bureau of Mines, the Geological Survey and the D.M.P.A.
As you know, the DM.,P.A. 1s providing same funds to the Geological Survey for
columbium work, Mr, Tom Lyons of the D.M.P.A. valled Mr. Olaf Rove, of the

U. Se Geodlogical Survey, about our problem and Mr. Rove agreéd to put some of his
people back in our area to complete the surface geology picture.

‘Mr, Lyons feels as we do that the exploratory work should not be delayed
for the metallurgy on a small part of the deposit. "It 18 cur hope that you
will see fit to re-examine this situation especially in the light of the
additional work the Us S. Geological Survey will do, and that we may be allowed
to further explore the possibilities of this partially explored deposite.

It is our feeling that the total money applied for should be revised downw
ward because much of the analytical work we planned for has already been = '
accomplished, We do feel strongly, however, that additional drilling is indicated
by presently known facts and that delays in starting the drilling may also
delay intense work on the metallurgy by private organizations.

Chas. R. Bowers
[Ual2 1952 Executive Director
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DEFENSE MINERALS EXPLORATION ADMINISTRATION
' WASHINGTON 25, D. C

Lzsis2

. Magnet Cove Titanimm Gorporation o Y O U—
308 Boyle Building : - R . S
Little Rock, Arkansas. ‘ L S | I

Dear Mr, Scott:

. This will mlmmrhdp rotoiyb of your letter of July 9 1952,
© sddressed to ¥r, Robert R. Bese, Jr,, coneeruing the application of the
Arkansas Resourves and Developmsut Cowmission (DMBA No, 2486) for aid

for an exploration prejeet on your property locsted in Net I
Ceunty, Arkansss., Since ¥r. Rose fs out of the city, your letter has
been rafum'ed to me for ropl;r. ,

- This tpplicn'hion and other svailable data rclu.ting to it hawe

been reviewsd by members of the U. 3, Geologiocal Survey and the U, 8,
Bureau of Mines, as well as by the Commedity men in Defense Minerals
Exploration Adeinistration, Their reviews indicate that the propersy

- has already beem explored sufficiently to show large reserves of re-
fraotery material containing columbimm, rutlle and vamadim. Althowgh
further explsreation wmild probably add to \hess reserves, the expendi-
ture of Goversment funds for this purpose doss not noem warranted ustil
1¢ bas besns determined that satisfactery recovery of the eoluwbivm and
rutile can hc attuimdo - .

» lh mutly apprwdam your tmcrut :Ln obmuu Rew sources
of thm sirategic minerals needed for Naticnal Defense. However, in
this sase the problem appears to be one of complex metallurgy, whieh
even if selved technically, poor resoveries and high costs might proe
hibit preductiom, It seems te us that before doing further explorstiem,
- metallurgiea) testing shewld be done to deterwine whether or mot predwe~
tion of celumbive and rutile from the deposit is feazible., I understamd
that funds are being mede availadle for tun purpose through Defense
¥ateriils Presurement &genc;r.

: M,r the of mmatmeu, we tul that pmeening of the appli+
sation of the Arkansss Resdurces and Nevelopment Commisslon for explera~
tien of your property shenld be held in abeyance pending the results ef
the metallurgical testing te bes made in the near faturo.

FEJohnson/bih 17/22/52
. cc to: Mails & F:Lles‘/
- Admr's Reading File
‘Asst. Secr. Rose B (mgned) FRANK E. JOHNSON \é %
Asst. Secr, Wh:Lte '
. Messrs. Ellis :

j _ . Knouse = .
_ . . .FEJohnson -

Sj.mrcly ywn P

Aetd.ng A&linistrator «D\ | %(\?\
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: UNlTED STAfTES
DEPARTMENT OF THE lNTERlOR

. OFF ICE OF THE SECRETARY
WASHINGTON 25, D C.

Mr, C. H. Soott

- Listle Rock, Arkansu
’ Doar Hr. Scott: .’
This will acknovlod:o meip‘b' of your lottor of July 9,

A 1952," addressed to Mr. Robert R. Ross, Jr., conserning the applica-

tion of the Arkansas Resources and Development Coxmission (DMEA No.
2486) for aid for an exploration project onm property located in Hot
Springs County, Arkansas. Mr. Rese fs out of the city, and I am,

' " therefors, ta.id.ng the l‘l.bart.y of rcplying to your letter in his

abaeneo.

The appliaatinn oi‘ l‘hgmt Cove Titaniml Corpemtion and

' other available date relating te its property have been reviewed by

- members of the U, 5. Geologisal Survey and the U. S. Burean of Mines,
as well as by the Commodity men {n Defense Minerals Hiploration Admise
istration. Their reviews indicate that the property has already beea
explored sufficiently to show large reserves of refractory material

- containing eolumblan, rtile and wanadfym. There also appears to
-axist a possibility of adding to these reserves hy doing sdditicnal
‘exploration work, However, there is no evidense to show that any

} “significant production of eclumbian and rutile would results from this

.wetk. Conseguently, expepditures of Gsvermment funds at this time

| ."for fnrther exploration dees not seem warranted.,

; Th. prodblem appom to be one of aoup&ox nehl}.um, vhish
even if nolveﬁ teshnically, posr resoveries and high costs might pro-
hibit production. It seems te ns that defere doing further éxplora-
tion, metallutgical teeding shonld be done %o débermine whather or not

- production of columbien and rutile from ths depoeit is feasidle, Y
understend that funds are being made anilublc !or th.is purpose thrw
- Defense Materials Pmmmeat umy S ‘ N

.COPY FOR THE SECRETARY’S OFFICE -
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R !hdc:— t.ne eirmtmu, m r«; mt mﬁn ot th-
.ppnm for explorstion en your preperty siould be held in pbey-
ange mm mltn armmazwm tuatingtahmh

7 Assistaut Sesvetary of the Interder

o FEJohnson/bih
TA8/52 o |
L ec to: .Becy's Readlng File

Asst, Secy's Reading F:.le e
' Admr's Reading File - Mézbl
Mails § Files -~ R~A539 ‘
| Mr, Ellis - B-46AD
' Mr, Jolinson = R-462),





~ UNITED STATES
DEPARTMENT OF THE INTERIOR
OFFICE OF THE SECRETARY
WASHINGTON 25, D. C.

JUL 18 1952

Memorandum v

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. v

I think that the proposed letter to Mr. Scott is con-
fusing. The first paragreph of the letter indicates that Mr. Scott's
letter of July 9 concerns "the application of the Arkansas Resources
and Development Commission" 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.

P s

Mastin G. White
Acting Assistant Secretary

Attachment
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C. H. Scott

Magnet Cove Titanium Corp.
308 BRoyle Building

Little Rock, Arkansas

July 9, 1952

Mr. Robert R. Rose, er
Agsistant Secretary of the Interior
Washington 25, D. C.

Dear Mr. Rose!

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.

Pr. Xnickerbocker, of the Buresu of Mines at
Rollé; . Missourl, told me two weeks ago while I was in
Rolla .. 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 perlod 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 vaenadium. In other words, if we
should find titanium at 500 feet, then it would indicate
that columbium and vanadium would aglso be found at that
depth, which would lend encouragement to several mining
companies to become interested in actually mining for these
three strateglc minerals that are so sorely needed by the
Government in its rearmament progran.

I saw Mr. E. P. Kalser, of the U. S. Geological Survey
here in Denver Monday of this week. He and other associates
hgve been on our property and are very anxious to see the
exploration work started soon. '
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T was solicited by the executlive 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
thst 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.

1 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 flnding as much columblum as possible and in the
qulickest time.

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

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

i
Sincerely yours,
{(j;vzz%i£§;;7ZfZL‘~

C. H. ’

c. Scott
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UNITED STATES :
DEPARTMENT OF THE INTERIOR

BUREAU OF MINES
WASHINGTON 25, D. C.

July 18, 1952

MemorandumV’

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

Froms Fe. Jo Cservenyak, Chief, Light Metals Branch, Minerals
Division

Subject: Magnet Cove deposit rutile reserves from(éonfidentiainiles
\\\\:: ——‘———w P /
The following information on Magnet Cove rutile reserves
was received by telephone today from the Bureau of Mines 1aboratory
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% Tiozvaverage 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 identifiede 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
drillinge.

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.

: Cservenyak

A 9 ndhe afeA oee peariita





Memorandus .
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Tos S J. Cservenyak, Chief, Light Metals Bmch. l(inorals
C Di'i"-m’ Hllhington. Do Ce

From: Chiot, Minerals ‘roehnolcg Division, Region VI

Subject: Titanium reserves—Nagnet Cows ‘and’ Chrilty d.pooita.
L Hot 8pring County, Arkarsas '

- The follwing information is from the eontidontial sec~
»tiom of the Reports of Investigations on mmoéw‘m‘xﬁro
Deposit (Project 3603) and Christy Titanium Deposit (Project
3602), Hot 8pring County, Arkansas by Donald F. Resd. These con-
_ fidential sections are on file in thingten. _

The contents of thil momo worc read to you over the
tolophono July 18. , ’

&mn Cove Rntgg Qggoqt

on the basis of Bureau of Mines drming, with rio ore
estimated below the limits of actuwal drilling, the deposit was
estimated to ccntain 8,900,000 tons of an average gudo ot 3 per=
cent 1'102- _ s . Rt

- Inasmuch as potrographie studies dileloud that rutile
ocours predaminantly in the feldspar arbmtol,\ only those por-
tions of the drill holes that were in those rocks were considered
ore.

o Althaugh the principcl titanium minoral, and the only

~ one of interest, is rutile, at least nine other titanium minerals
have been identified in the Magnet Cove cres. The chemical
analyses are not, therefors, reliable guides to what is, and what
is not, cre. All, part., or none of the T:lOz eontont sy be in thc
foru of rutile,





: Ore reserves, calculated on the basis o!.tim assays
' on saimples obtained from Bureau of Mines drilling, were estimated

~te be 1,500,000 tons of an average grade of 5.8 pereent Tilg

" (mostly in the form &f brockite) and 0.52 percent V303, The esti-
 mate includes inferred reserves of 4h2,000 tens below the limite
of sotual drilling. o » o ,
. It might be well to inform you that colusbium is acso-
ciated with the titanium minerals of the Magnet Cove area, includ-
ing the Christy deposit, dut in as yst wndetermined quantity.

L T. MCELVENWY

" Le 7. MeKlvenny, Acting for
7 Be G. Knlckerhoeker

‘ Cop_"y 1.;03-‘ Q;O;/‘ E | |

LTMcElvenny:ngj’ '
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| ASSISTANT SECRETARY ' . e R L oo o July 1T, 1952

' »lmtandun ror ths File: v

: - - On lodnesday, Ju].y 16, Mr. e B. Scett of Little Rock, Arkanau,
was referred by the Secretary's office, MNr. Scott iz interested in
.~ Application DMEA-2486 which relates to wlarat.ion for Columbiun in
~ the lagnct Cove ¥ine, Arkansas.

:  Mr. Scott aamerted that the application has been panding for

" some little time, that Columbinm is a very scarce and a very important
‘mineral useful particularly in alloys for jet planes, that the DMEA on
recommendation of the Bureau of ¥ines proposed to reject the application
because Columbiuvm in this particular area was combined with other
minerals in such tays as to make the. sepm'ation of the cOlunbim very
difficult o , , :

oo : ltr. Scott urgad that the DMEA reconsider the mattar with
o View to granting the application for an exploration grant.

' " While Nr. Scott was with me I talked with ur. ‘Ellia, the
Chief of the Rare Metals Branch of DMEA. He confirmed the facts set .
. forth by Mr. fcott adding omly that in the opinion of the experts in

IMFA and the Bureau of Mines a study needed to be made in order to find
a method by which this metal can be extracted. Pmbab]y, he thmght,
it tould roquira some form of chemical treatment. :

' L Ltter I spoke rith llr. ¥nouse in bhe Rare !etals uect.ion of ,

. DMEA who in substance affirmed what Mr. Ellis had told me. He stressed
the point that a metallurgical process needed to be found and that watil

- such a proceéss was found, in his judgment it was not wise to expend
further monies for exploration since there seened to be. aaple knmvladge
'o.f the availability of Columbiua in this area. . '

" On Thuraday moming, July 17, Mr.. Sco'ot spoke 'ith ne by
‘telephone and urged that I get in touch with Tom Lyon, Dirscter,
"~ Domestic Fxpansion Division, DNPA. Mr. Scott added that he would then
.. be content to wait until the return of Mr. Mittendorf, Adainistratocr of
, s'.ilﬁf.l with whom the wholo matter could be diaeuascd. ,

I apeke with Mr. Lycn. Hr. Lyon statud ‘ekut in his judement
it. was desirable to wait until some additional preliminary studies had
besn made by the Gsological Survey. If, on the basis of these studies,
it eppeared that Columbium veins of some Sisze were prescnt in the Magnet

- Cove Mine area, then he felt the exploration money should be made avail-

" 8ble. He stated that in his judgment ‘1o perforw the metallurgy without

* knowing whether an ample supply of the ui.ueral was tvailabla was "putting
© . the c&'t before tbe horse," . 4 v ,





-

tﬂcpy to &!r. G. 0. Pdi‘btendort, Administrator Z////

" Y talked again with Nr. Scott Later on July rz and told him

‘that on the basis of my conversation with Mr. Iyon it seemed wise to

wait until Mr. Mittendorf returned at which tima %ha mattar oould bes
thrsahed out and some final decision reached,

el

- Asaiat& ﬁebretary

Defense ¥inerals prloration Jdmin*atration ,

 Mr. Willism . Wrather, Director
Geological Survey :
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S S -« , * SURNAME:
~ " UNITED STATES o
- DEPARTMENT OF THE INTERIOR
" DEFENSE MINERALS EXPLORATION ADM[NISTRATiOl}LX [
' WASHINGTON 25,D.C. . ¥l Apop. |

 ¥r. Charles 5. 3owsrs, Exssutive Officer '
Arianses Resources ard “evelopment Com> ssion
10l state - apitol Bullding o :
Little roelt, Arkansas .

Re: ositet i0s DEA«2LG6 (Colunbiwe)
- Y¥agnet Cove Rutile Company Ueponit
- fiok Springs County, Arkanses

vemy dp. Sowerss

' L A omtulv.a'tmig has been xade of your a;plisation fop
- exploraiom aid in the ancunt of $%50,550.,00 for the captioned
prejsat. : L 3 , : _

. . The explorution of this property by ihe U. S.Buresuw
of i'nes has indicatud & substantial regerve of titanium minermls
with scme oolumbium. Imasmwoh as & considerable quantlty of
minerslized material is indloate.d, metallur.ical work s-ould be
done on thls materlal to determine the femsiuvility of resovering
solumbite and rutile uefore additioal funds are expeandesd oy

- fupther exploration. Such & metallurzicsl researc:: grogram is
being develo,.ed by ithLe Lefense iiaterials froe..rerment Azenoy to
allocate funde $o sha U, e Sureau of £ines %o cover the sosk
of thils work. Wwitnoud satisfuctory wetal luryical reaocvery of
the columiium and rutile, the projosed explorallon would not
g:} -8 in produgtior of si.nifieent Limportance to naticnal

ense ., : S o 4 C :

- Under tiie olrocumstances, we feel t at y deelaion
L pour applicat!on should be neld in sbeyance untlil the yesults
- of metellur leal ressarch on ls m neral ¢epualt has bean
obta eL: - PO . S - . '

A If metalluryloal research viork ean prove ti.e reasi~
- billity of resawering t'e minerals fron your (8051t we will be
sled to again considsr  cur m, ylicatio for s ploration te
inercase the minersel reserves. . '

o6 tor Adm. Reading File | Blucerely . oure, N e rt
o Operating Comnittee s R :
~ .Dosket . - R I T
| Messrs. 3. Needleman, im. 131;7'” - ¢o Mftte'.“’?”’ : { 7//%) . e~
pyYihorEoL, Ra. G-232 OSR 4oping scuinistrator
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Fleld Team, Region VI (2)





7/’/:';5&—-
- UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF MINES

COLLEGE PARK, MARYLAND

July 8, 1952

DmEA- 1480

Mr. F. L. K.nouse‘/

D. M. E. A., Rm. k620
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 summarily 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 summary
vwhich may be taken as a general statement with respect to the béhavior
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 beneficiation paper which the Bureau has
recently released on the titanium ores characteristic of the Magnet
Cove area are summarily presented in a Report of Investigations,

R.I. #4851 entitled "Mineral Dressing Investigation of Pitanium 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,
DEPARTNEXT OF THE IWTERICA

Defense fitasral: Adminisiration /€ 6
RECEWED ,

_ T. R. G Chief
JUL 9-1852 Physical Metallurgy Branch

Minerals-Technology Div.
Region VIII

Enclosure





Blectrode Coatings Containing Rutile

® Properties 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 eléctrodes containing commercial rutile

by R. D. Van Zante, T. R.
Graham and R. G. Knick-
erbocker

INTRODUCTION

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

has been a utilization study of the mincral
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 reds in
which various rutile products were used in
the coating. It will be apparent that the
study is in the nature of & 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-
gists and R. G. Knickerbocker is Chief at the
Rolla Branch, Metallurgical Div., Bureau of
Mines, Rolla, Mo.
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investigation, all-weld-metal test speci-
mens 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.-
AS.T.M. requirements, although the
average values from numerous tests are on
the border line of the 17% minimum 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 thé 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
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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

-
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.
?

to these minerals.

Nevertheless, these deposits represent a
potential domestic source of a mineral
commodity whase 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 produets 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 ‘o use
samples prepared by the Mineral Dress-
ing Section for the titania constituents of
experimental eclectrode 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 clectrodes 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 ¢oating electrodes by extrusion was not
available. "It was necessary to develop a
technique™for applying the coatings by
hand dipping. After a period of experi-
mentation, it was judged feasible to pro-
duce satisfuctory coatings by this method
in the quantities required for the investi-
gation. The steel cores of commercial
E-6012 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-
ingg components to a suitable consistency
for .adhering to the bare wire without
running. Two dips, each followed by an
air<drying period of sewveral hours,. were
found most satisfactory. Proper technique
would producc a smooth, concentric coat-
ing of about 6.5 to 7 gm. weight on a
3/i- by 14-in. wire, which is approxi-
mately the weight of ' coating on some
popular brands of commercial type I-
6012 clectrodes. The final air-drying
period was followed by a baking treatment

- during which temperature was gradually

raised to 300° F. over a period of 6 hr. and
held at that level for 2'hr.

The' drying treatment proved to be
satisfuctory to the extent that properly
prepared experimental electrodes dried by
this procedure exceeded requirtements as to
performance and character of the de-
posited weld metal. It was thercfore
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
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a variable from the experimental pro-
cedure. o :
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 arc welding is usually
fragmentary 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 titania-
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 clectrodes
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
Rutile 41 41
Calcium carbonate 5 3
Asbestos 5 ..
Mica . 7
Feldspar .. 9
Kaolin 9 5
Magnesite 2 2
Ferromanganese (80% Mn) 10 10
Flour 2 2
Soda ash 1 1
20

Sodium silicate (N grade, 38%) 25

Elcctrodes coated according to For-
mula A performed in & 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 com-
parable in every particular to those in use
commercially, were nevertheless satis-
factory for the purposc 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
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ng -electrodes, Serial Designation
33—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 t termination of ultimate tensile
st , yield point and elongation, in
both the as-welded and the stress-relicved
conditions. Morerecent 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

‘68.-A.S.T.M. specifications for arc-

- 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 sccond
determination of the physical qualities of
the metal if the first trial fails. Results
presented in this report arc averages of
groups whose individual deviations from -

the norm, after 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
clectrode 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 scveral experienced welders, and it was
agreed that the usability characteristics of
the electrodes coated according to the ex-
perimental formulas were excellent.

A comparison, based on the standard
all-weld-metal tension test for are-welding
electrodes, between A.W.S.-AS. T.M. min-
imum requirements, the metal from com-
mercial type E-6012 electrodes deposited
and tested under exactly duplicated condi-
tions and the mectal from experimental
clectrodes of coating formulations A and B
is presented in Table 2. Results are shown
for the not-stress-rclicved and stress-re-
lieved conditions, designated, respectively,
NSR and SR. Ratile from a 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
clectrodes was well above A.W.S.-AS.
T.M. requirements.  Using these results as
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. Table 2—Comparison © ysical Properties of Weld Metal .(:}i;:: ‘:Zuﬂ ‘r:;)i:;:at;f tz::‘;::;fl The {ittm(iyao
AW.S-A8.T.M. Commercial Experimental Ezperimental content, in the-case of the formulas in this
mir_n'mumt ty;l)edE-zow ¥ eled?0d2 P elechiodg investigation, is about 6% of the total

\ requirements electrode ormuln 'ormula L ’ g :
Property NSR SR NSR SR NSE. &SR NSR SR weight of the electrode. Hence, assuming

no losses in the arcing process, elements
present to the extent of 0.5% in the rutile
would be 0.03% in the deposited material.

Coincidentally with completion of the

Yield point, psi. 52,000 47,000 64,150 61,500 65,500 58,160
Tensile strength,

psi. 62,000 60,000 76,600 71,200 76,500 70,100
‘Elongation, per

cent in 2-in.-

67,300 64,700
79,700 76,600

gage length 17 22 18.6 243 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
Table 3—Chemical Analysis of Rutile Samples sample S$-1, whw.h represented a smfxll
, . ' amount of material preparcd by special
Constitu-  Commercial- ) . . methods. This sample, and commercial
.eg"t’ ! fi’fﬁe T 81 S-2 A:ng naas "S‘_l'zﬁs S5 S-6 B rutile, were used for the titania constituent
TiO, 92.55 oi00 9244 0530 9210 02.20  92.59 ©f the contings of two comparable lots of
Fe 1.09 1.26 2.86 .. 1.90 1.40 2.74 experimental electrodes. Coatings were -
Si0, 2.33 <0.05 1.28 0.79  0.63 1.56 prepared according to a preliminary for-
gr %(l)g 1(\)“]20 1.06 0.33 0.%0 0.09 0.024 mula which represented a step in the de-
P 0.06 0005 009 © . 005 020 o1  velopmentof Formula A.
CaO e e e e 0.52 0.06 Table 4 presents the results from tension
AlOs e e R . 0.36 tests on all-weld-metal specimens from
g' Eggg ggg c 0.34 <8g‘2 these clectrodes. As a basis for compari-
Cl CL 0.01 o o o son, A.S.T.M. minimum requirements and
F B 0.07 .. o comparable data from commercial elec-
Zn R Nil - <0.05 0.17 trodes are also shown.

the basis for comparison, experimental
electrodes with coating Formula A pro-
duced weld metal of comparable or
superior propertics. 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 clongation
values. In performance the advantage
was with Formula B; in physical character
of the deposited metal, Formula A was
hest. Both, however, were capable of
meeting A.W.S.-A.8.T.M. requirements
and wecre satisfactory for the purpose in-
tended. : ,

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 clectrode 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
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" Yield point, psi.

psi.
.Elongation, per

the bencficiation procedures for the rutile
are described in published reports.»? Asa
basis for comparison, the analysis of the
commercial rutile used in the formula-
development tests is included in the tabu-
lation.

It will be noted that fundamental dif-
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 929, 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;. In a
comparison of these materials in electrode
coatings, it should be noted that the coat-

These data, while preliminary in nature,
indicated that electrodes having Arkansas
rutile in their coatings were capable of
depositing. metal cxceeding A.W.S.-A.S.
T.M. minimum requirements for physical
properties. The metal was somewhat less
ductile than that froma duplicate electrodes
with commercial rutile in their coatings
and also less than the metal from commer-
cial electrodes. At this stage of the work
these indications were regarded as en-

- couraging. .

As the other samples of Arkapsas rutile
became available, they were used as the
titania constitucnt of expcrimental elec-
trodes. Table 5 presents the results from a
group coated according to Formula A,
using samples S-4, S-5 and S-6as the titania
constituents. Included in the tabulation
for comparison purposes .are AWS.-
A.S.T.M. minimum requirements and com-
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 minimum re-
quircments was deposited from the elec-
trodes coated with the formulation con-

Table 4—Comparison of Physical Properties of Weld Metal

Commerctal

Ezperimental electrodes,
preliminary coating formula

AW.S.- type ~ E-6012
AS.T.M. electrodes Containing Containing
mintmum (from commercial S-1 Arkansas
) requirements Table 2) rutile rutile
Property NSR SR NSR SR NSR SR VSR

Tensile strength,

cent in 2-1n.-

gage length 17 22 18.6

52,000 47,000 64,150 61,500 61,700 50,500 67,900 62,200
62,000 60,000 76,600 71,200 71,900 64,400 77,600 71,900

24.3 20.3 22.6 17.2 22.6
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taining 8-4 Arkansas rutile. Compa
with the duplicate elcctrodes containi
commercial rutile, a smalldoss in ductility
and a correspondingincreasein tensile prop-
erties were indicated, and a slightly re-
. duced effectiveness for the stress-relieving
_ step.

The data for the S-4 and S-5 rutile
clectrodes 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
clectrodes. The S-6 specimens compare
favorably in strength but were consistently
low in ductility, averaging about 29 less
than similarly processed commereial rutile
rods. The yield-strength properties show
similar trends. While the experimental
rods respond to the stress-relieving treat-
ment, the decrcase in strength and in-
crease in ductility are definitely less than
was noted for the control specimens made
with commereial 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
logically have been expected.

Lots of experimental electrodes were also
prepared according to Formula B, using
samples 8-2, S-3, S-4, $-5 and S-6 of
Arkansas rutile as the titania constituent

:of the coatings. Results from these elec-
trodes are shown in Table.6, together with
A WS.-AS.T.M. minimum requirements
and comparable data from duplicate elec-
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.-AS.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.8.T.M. requircments.
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. Duectility in in-

. verse ratio to the sulphur content of the

rutile was noted in samples S-2, S-3 and
S-4, but the relation did not persist
through the lowest sulphur samples S-5
and S5-6. 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

.hur and phosphorus contents of
ples S-5 and 8-6, 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 0.209% 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, 8-3, S-4 and S-5 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

- Ezxperimental electrodes, coating Formula A
AW.S.- Containing ~ . '
. A4.8.T.M.” commercial- Conlaining Containing Containing
: minimum type rulile S-4 Arkansas S5 Arkansas 8-6 Arkansas
) requirements (from Table 2) rutile rutile rutile
Property NSR SR NSR SR NSR SR NSR SR NSR . SR
Yield point, psi. 52,000 47,000 65,500 58,150 66,700 62,400 69,200 64,700 67,900 66,900
Tensile strength, psi. 62,000 60,000 76,500 70,100 78,200 74,450 81,200 75 900 76,900 74,100
Flongation, 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
Table 6—Comparison of Physical Properties of Weld Metal i
Ezperi tal electrodes, coating Formula B
Containing
AW.S-ANT M. commercial- Containing Containiny Contammg Containing Containing
minimum type rutile S-2 Arkansas S-3 Arkansas S-4 Arkanaae S-6 Arkansas 8-6 Arkansas
requirements (from Table 2) rutile rutile rutile rutile rutile
Property NSR NSR SR NSR SR NSR SR nR NSR SR NSR SR
Yield point, psi. 52,000 47,000 67,300 64,700 70,700 67,300 70,200 67,850 73 200 70 900 73,000 70,850 73,400 72,150 -
e strensth 1 000 60,000 79700 76,600 77,800 75800 82,350 82,100 86,100 80,100 85,700 82,600 86800 82,500
E longauon per
iﬁﬁi ll:;nzmil': ) 17 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
Ezxperimental electrodes—coating Formula B
AW.S.- Containing Containing Containing Containing Conlaining
A8.T.A. . commercial- commercial- commerctal- commercial- co mmercial-
minimum type rutile, type rutile, type rutile, type rutile, type rutile,
requirements ( from Table2) 1.06% S added 0.33% S added 0.20% S added 0.09% S added
Property NSR SR SR NSE SR NSR .SR NSR SR NSR SR
Yield point, psi. 52,000 47,000 ()7,300 64,700 55,100 50,000 69,300 65,200 68,650 67,350 67,900 68,500
Tensile strength, psi. 62,000 (\0 000 79,700 76,600 55,600 50,000 80 600. 76 150 80 100 77050 79,700 78,350
Elongation, per cent in 2-
in.-gage length 17 22 173 230 34 3.4 162 192 187 235 17.7 25.0
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The results discloge an embzétling
effect for the sulphur additions, qlu-
sively in the cases of 0.33- and 1.06-%,
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 clectrodes 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 cqual 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
cquivalent 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 quantitics 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.?

No significant concentration of phos-
phorus in the weld metal was detected in
tests, of electrodes in which the coating
contained up to 0.299%, 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
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0.5% phosphorus in the rutile has bee
permissible without deleterious effects o
the deposited metal. Reeve* 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 remain unan-
swered regarding the formation of this
characteristic imperfection, which has

been associated with hydrogen and mois- -

ture contents,® 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 engincers 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,®” 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
AWS.-AS.T.M. requircment 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” eclectrodes -

containing both Arkansas rutile and a con-
trol electrode with commercial rutile
which were subsequently used in the
standard weld-metal test.
these tests confirmed the technique used
in this investigation and substantiated the
findings regarding the weld-strength prop-
crties 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-coated electrodes were found to be
approximately the same as given in this
report.

An explanation of the experimental re-

Van Zante, et al.—Electrode Coating

The results of -

Fig. 1 As-welded and stress-relieved

Jracture sections of weld-metal ten-

sile specimens made with Type E-6012
commercial electrode. X 2

As-welded and stress-relieved
Jracture sections of weld-metal ten-
sile specimens made with experimen-
tal electrode containing commercial
rutile in Formula 4. X 2

Fig. 2

‘ig. 3 As-welded and stredl
Sracture sections of weld-y
sile specimens made with 4
tal electrode containing:

Fig. 4

As-welded and stress-relieved
Jracture sections of weld-metal ten-
sile specimens made with experimen-
tal electrode containing Arkansas
rutile S-4 in Formula A. X 2

Fig. 5 As-welded and stress-relieved
Jracture 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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sults requires further investigation and
identification of those factors which have a
direct bearing on thc suitability of the
material as a component in electrode
coatings. Additional information regard-
ing slag characteristics such as softening
and fusion temperatures, viscosity, ete.,
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 compznsate the in-
hibiting characteristics of Arkansas rutile
and make this mineral deposit aceeptable

. for commercial use in welding electrodes.
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A.S.T.M. Meetings

# 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

tional Meeting of the American

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

PLASTICITY AND CREEP OF
METALS

The four papers in this session at 2
P.M., October 10th, are by leading author-
ities in their fields and cover the following:
“The Experimental Exploration of Plastic
Flow in Sheet Metals”—L. R. Jackson,
Battelle Memorial Institute, Columbus,
Ohio, and W. T. Lankford, Curncgic-
Illinois Steel Corp., Pittsburgh, Pa.;
“Application of Forming Criteria to Pro-
duction Problems”—W. Schroeder, Lock-
heed Aircraft Corp., Burbank, Calif.;

I]URL\'G “the First Pacific Area Na-

“Use of Creep Data in Design”’—Howard |

C. Cross and L. R. Jackson, Battelle
Memorial  Institute, Columbus, ‘Ohio;
“Super Crecp-Resistant Alloys”—J. W.
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 Ilectric Corp., East Pittsburgh,

444-5

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 Sensitivities of Some Air-
craft Materials”—H. Grover, Battelle
Memorial Institute, Columbus, Ohio;
“Fatigue Strength of Aircraft Materials
and Fasteningg”’—Thomas Piper, North-
rop Aircraft, Inc., Hawthorne, Calif.

DYNAMIC STRESS
DETERMINATIONS

Growing interest in dynamic testing and
stress analysis is recognized through a sepa-
rate session the morning of October 11th,
with the following four papers: “A Survey,
of Pick-ups for Dynamic Physical Mecas-
urements’’—Gifford White, Statham Labo-
ratorics, Beverly Hills, Calif.; “Selection
of Recording Equipment for Dynamic
Testing”—IK. D. Swartzel, Cornell Acro-
nautical Laboratory, Inc., Buffalo, N. Y.;

- “Analysig and Interpretation of Dynamic

Records”—H. C. Roberts, University of
Ilinois, Urbana, IIL.; “Some Examples of
Dynamic Testing in the Ficld of Materials
and Structures”—Douglas MclHenry and
H. I2. Hosticka, U. S. Burcau of Reclama-

« tion, Denver, Colo.

APPLICATION OF STATISTICS

The Society and its members are much
concerned with quality control of materi-
als and the application of statistics, and a
separate session on Tuesday afternoon,
October 11th is devoted to applying
statistics, with three papers: “Some Lco-
nomic Aspects of Vendor-Purchaser Rela-
tionships When Specifications Are Statisti-
cally Unenforceable’”’—E. L. Grant, Stan-
ford University, Stanford University,

A S TM. Meetings

Culifs; “Precision and Aceuracy of Test
Methods”’—Grant Wernimont, Eastmaun
Kodak Co., Rochester, N. Y., and “Use of
Statistics to Determine Accuracy of Ten-
tative Test Methods”—W. J. Youden and
J. M, Cameron, National Bureau of Stand-
ards, Washington, D. C.

SYMPOSIUM ON CAST 1RON

A wealth of information on the proper-
ties and testing of east iron, the significance
of specifications for this material and in-
formation on extensive uses of castings
will be covered in this Symposium the
afternoon of October 13th. Four papers
will form the basis of the Symposium, as
follows: “Mechanical Testing and Proper-
ties of Gray Cast Iron”’—C. K. Donoho,
American Cast Iron Pipe Co., Birming-
ham, Ala.; “Development, Significance
and . Uses of Specifications for Cast Tron”’—
H. Bornstein, Decre and Co., Moline, 1.;
“Automotive Cast Trons, Including Brake
Drums”—R. G. McElwee, Vanadium Cor-
poration of Amerien, Detroit,  Mich.:
“Applications and Uses of Gray Tron Cast-
ings, Including Significance of Various
Properties of Gray Cast Lron”--C. O,
Burgess, Gray Iron Founders” Society,
Cleveland, Ohio.  In one or more of the
papers, the use of cast iron at clevated tem-
peratures will be reviewed.

All engineers, technical people and oth-
ers concerned: with materials are cordially
invited to attend this A.S.T. M. Nutional
Mecting.  Copy of the complete program
can be obtained by writing to A.ST.M.
Headquarters, 1916 Race St., Philadelphia
3, Pu. It is not expected that the papers
will be preprinted, but duplieated copies
are to be made available to those register-
ing at the Meeting.  All sessions are at the
Fairmont Hotel.

WELDING RESEARCH SUPPLEMENT
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UNITED STATES
DEPARTMENT OF THE INTERIOR
DEFENSE MINERALS EXPLORATION ADMINISTRATION

WASHINGTON 25, D. C.

Memorandum“/
To: Docket File
From: F. L. Knouse, Mining Engineer

Rare and Misce. Metals Division

Subject: Docket No. DMEA-2486 (Columbium)

, Magnet Cove Property
Arkansas Resources & Dev, Commission
Little Rock County, Arkansas

June 26, 1952

, Mr. Ce He Scott (Magnet Cove Titanium Corp.) was in
the office discussing the captioned application and stated Mr.
Knickerbocker (U.S.B.M., Rolla, Missouri) advised him the
columbiym 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, DeM.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
Mamet 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. Included in this agreement is research for the
recovery of the columbium associated with the titanium minerals.
D.M.P.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
Mre. McElvenny, 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 Ti0, minerals as no funds
were available for this work. JHe was, however, of the opinion
that columbium 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 would.no doubt

Q





-l

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 meet_ industry
specifications for welding rod coating.

July 8, 1952

Mr. Te R. Graham, U.S.B.Ms, College Park, states
metallurgical research work done by him during l9hé "did not
produce a welding rod coating entirely acceptable to industry
specifications, and more research work should be done."

U.S.B.M. ReI.[851 indicates 60.6% of the Titania
from the residual ores "Christie Deposit" was made producing
a 92.8% T10» concentrate, and 55.2% of the titania was recovered
from drill hole/bf a composite samplq)producing a 91.2% Ti0,
- concentrate.

: Attached is en 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 TiOp minerals contained in
the "Magnet Cove Deposit" can be recovered by known methods

and an unknown quantity of the columbium associated with these
minerals, the probable value of the recoverable minerals may be

85 T10, = $2.31/ton $2.31
5 , ;

l.gé»Columbium = go.g;’ : = $0e56
' 0% este.recovery

0
Possible recovery value/tom $2.87

The economics of recovering this mineral is the big questione.
Tnasmuch as a substantial indicated tonnage of T10 has been
explored by the U.S.B.M. drilling and sampling program, addi-
tional metallurgical research is indicated prior to exploring
for additional reservese.





MAGNET COVE PROPERTY -

Sample Values - USBM and USGS

NB T10, Tﬂ.Oa_(Chemical) v205 205
0282 2308  2.23% .063%  +095%
#/ton W56 b6 L6 ' 1.26 1.9
Value/ton $1.56% ' $ «39 2 $ 59 x
L L 2 B Pelyy
e

s Value @ $2..80/#,,Coi§ﬁnbixm - 100% incentive bonus
% Value @ j-.OBS/# E,st. as Rutile rate $170/ton

x Value @ o31/# |
xx No value . ‘ ,.&ttimn

o" " ; Lanthanum

Total

" ¥,.0. Chem.Y Ia Value

011 .0L%

22 8
xxX o
$600
57°





. . : IN REPLY REFER TO:

. G-MD-JJN
. UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY ‘
. WASHINGTON 25, D.C.
J‘!‘Q 3, 1952

Kemorandum <
To: F, L. Knouse, Rate and Miscellanecus Hetals Division,

»

From: J. J. Norton, U. 8. Geologisal 3urvey.

Subject: Application DMEA-2486 for exploration of the Magnet
Cove Rutils property. ' ‘

My, Michael Pleischer of the Geochemistry and Petrolo-
gy dranch of the U. 3. Gsological Survey has supplied data meces-
sary to reply to vour recent telephone call. Mr. Fleischer says
that assays of 30 to 4LO solumbium samples from the agnet Cove
area will be available this week. These sauples will irclude
several from the Magnet Cave iutile property.

The known geochemieal affinity of eolumbium and titand-
_um as well as the few avallable analyses of samples from Arkansas
titanium deposits encourage the bslief that exploration should be
seriously conaldered. The only analysis of material from the Mag-
net Cove iutile property is of a sampls of rutile coneentrate.
This sampls contained 1.3 pereent colwmbium, according to spsctro-
graphic and wet chauical analytical methods.

I will forward other snalytieal data to you as soom gs
they are available. 1 think, however, that referral to ihe field
teanm is Jjustified on the basis of presently available informatiom.

4 &

Jd. J. Norton

JJNorton:hhp
G-6/3/52 .
ce: Director's Reading file, 4212

Branch ing file, 4212
Bearoh Josting £ie,

JdNorton, G-230, GSA Bldg., USGS
extra
extra





MAGNET COVE PROPERTY

Sample Values - USBM and USGS ,

Total
NB Tio2 Tioz(Chemical) V205 VZQS Chem.Y La Value
.028%  2.30% 2.23% - +063%  +095% .01k .OL%
# /ton 056\ ).l.6 ).l.).l.o6 v 1.26 ~lo9 22 .8
. . ' XX o
Value/ton $1.56% 0 QL3¢ o 7Ot $ 39%x $ .59 x
i e - O $6+00-
g S.F0

# Value @ $2.80/# Columbium - 100% incentive bonus
% Value @ +085/# Est. as Rutile rate $170/ton
‘x Value @ .31/#
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UNITED STATES PRI
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY
WASHINGTON 25, D. C.

Jem 11, 1952
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UNITED STATES .
DEPARTMENT OF THE INTERIOR
BUREAU OF MINES
WASHINGTON 25, D. C.

June 27, 1952

Memorandum‘/ _
Tos Fe Lo Knouse, DMEA
Rare and Misc. Metals Division
Room L4640 '
From: Chief, Rare and Precious Metals Branch

Subject: Additional comments on Magnet Cove Rutile Property

I have read the several memoranda ydu submitted recently
on the subject docket and do not feel that this Branch should change
the recommendations made in the memo, dated May 16, 1952, from Paul
Zinner to L. Ge Houk,

There alppears to be little neéd for additional drilling,
at this time, to indicate more reserves before a metallurgicai 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.
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Y
MEMOR ANDUM
June 13, 1952
To: F. L. Knouse, DMEA
From: J. J. Norton

Subject: DMEA-2186

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 6f these data
have been sent to the field team. :

/s/ J. J. Norton
J. Jo. Norton





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, Part 1, by K. J.
Murata of our spectrographic laboratory. This gives analyses for
Nb, TiO, Vp0g, Y, and La on 25 drill core samples from Magnet Cove,
Arkansas, kindly supplied by you to Mr. V. C. Fryklund, Jr., of
the Geological Survey. ‘

As you will note, the Nb content shows a good correlation
with the content of Ti0p, with about 0.013% Nb for each per cent of
Ti02, on the average, although individual ldetérminations vary some-
what with 0.007 and 0.025 as the extremes. :

It is interesting to note that this corresponds to 1.3% Nb
for 100% Ti0, and 1,17% for 90% TiO2. Analysis of a rutile concen-
trate (TiOp content unknown) from Magnet Cove in our laboratory gave
1.3% Nb, No such correlat on is apparent between Nb and V,0g, 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
Fryklund
St. Clair
D, Gallagher
J. J. Norton





“~" COPY ‘
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V. C. Fryklund, Jr., P. Kaiser, .
M. Fleischer, and U.S. Bur. Mines
Report No. IWS-308,(Pt. 1) Date June 10, 1952
Job 92l

Quantitative spectrographic analysis for Nb, Ti, V, and

other miner elements in rocks from Magnet Cove,
Arkansas

Plates W-428 & W-L429

a/

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

52-782SW VF-RF-1 ' 1333 B-2 1'-951
-783 -2 1337 " 110'-115"
-78L , -3 1758 B-3 27'=34"
-785 =k 1765 " 731=791
-786 -5 : 1553 BCC=2 30'-36"
~787 <6 1560 " 731-80!"
-788 : -7 1561 " 80'-86"
-789 -8 1557 BCC-1 Sl ' -60"
-790 -9 1396 E=7 L8'-49.8".
-791 -10 1397 " L9.81-52!
-792 -11 14,05 " 73'-76.5"
-793 -12 1118 Tn 108.2'-111.L"
-79h -13 1716 F-1 10.7'-19.L"
-795 -1 1727 . " 110.4-120.1"
-796 -15 1219 G-2 561=58"
-797 -16 1234 " 115'-118"
-798 =17 1218 " 53'-56"
=799 - -18 1816 G-4 135.8'-1L5"
-800 -19 1189 I-1 20'-26!
-801 -20 | 1192 " 36'=40"
-802 =21 1200 " 67'-72"
-803 -22 1911 J-1 32.5'-35.9!
-80L -23 18L6 J=2 31.8'-39.4"
-805 -2l 1865 J-3 33'-39"
-806 -25 1872 # 751=82"

a/ For Detailed description of location and petrology of the rocks, see
Ark. Resources and DeveloB. Comm., Div, Geol. Bull, 16, 1950 by
B. C. Fryklund, Jr., and D, F., Holbrook.





Report No. IWS-308-1

page 2

52-7825w
-783
-78L
-785
-786
-787
-788
-789
-790
=791
-792
=793
-794
-795
-796
=797
-798
=799
-800
-801
-802
-803
-804
~805
-806

aa/
TiO2 TiO2 Vo0g
USBM USGS USBM

MB TiO» (chemical) (chemical) V205 (chemical) Y La
.039 Lh.3 L.95 .065 .11 .008 .,009
.028 .1 1.70 02 .19 025 .15
.036 2.l 2.65 .086 . Ol .05k
.021 1.2 1.05 .025 .008  .029
.022 2.6 .098 006 ,012
.12, 9.5 10.4 091 - .013 .008
.026 1.7 .032 011 .006
.009 1.1 .028 020 .070
0Ll 2.7 3,20 A3 .05 .013 ,033
.039 2.0 2.70 .072 .10 .010 ,030
.015 1.2 1.35 1.1 .070 .18 004  .031
.021 1.3 2.30 1.6 .0L8 .08 .00 .0}
.02Q 1.3 1.10 .030 01  .039
.023 1.5 1.55 .021 .016 ,020
.02 2.l 2.90 .066 .07 .011  .068
.022 2.6 2.30 .088 .05 012 .02
.01k 1.h 1.73 071. .05 .022 .078
.037 L.l 3.78 .052 .08 .01y  .055
.013 1.2 .88 .098 .07 006 .11
.012° 1.3 2.35 .033 .05 .010 .006
.01L 1.0 1.15 0b2 .05 -+004  +005
.026 3.3 3.1k Qi .09 .008  +009
.026 201 2038 -029 .07 0017 -068
012 1.2 ©1.00 .030 .08 .006 018
.019 2.9 2.62 .11 .08 -008  -013

aa/ Chemically determined TiO, by L. Shapire

/s/ Michael Fleischer
Geochemistry and Petrology Branch
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June 3, 1952
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 4O 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.

/s/ J. J. Norton
J. Jo Norton





v May 13, 1952
Memorandum

REVIEW OF APPLICATION DMEA-2L86 (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 Z
‘ past U, S, Bureau of Mines drilling on this
property. o

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 /?
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. Fryklund and David Gallagher,
executive officer of the field team.






Comments:

1.

3.

T 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.

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-prodict 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 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.

Available data show clearly that the Magnet Cove
Rutile property would be chiefly a rutile source,

and any columbium obtained world 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.

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 Mines station at Rolla, Missouri,
probably has data on the milling methods that might 4
be used. Grade and reserves are probably adequate, /
but unfortunately satisfactory recovery and cost.





Te

estimates cannot be made with available data. Frykland
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.

The drilling propesed by the applicant is generally
satisfactory. Frykland states that reserves may be
substantially increased if the holes are drilled to a
depth of 250 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 er S 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, (L) N LOO, E 1600 and (L4) N LOO, E 2000.

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

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 Commission is
eligible for DMEA assistance, refer the docket to the field team
to attempt to work out a suitable program with the applicamten

Norton: jeh

G-5/13/52

J. J. Norton

cc: Director's Reading File L4212
Branch Reading file 4212
DMEA files
Norton G-230





STANDARD FORM NO. 64

L g
O]ﬁce Memorandum UNITED STATES GOVERNMENT

0O F. L. Nouse, IWEA DATE: June 13, 1952

FROM : \ J. J. Norton
SUBJECT: DMEA-2486

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 (DiEA-2486). Copies of these data have been sent
to the field team.

e Jo Norton
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. ‘ IN REPLY REFER TO:

UNITED STATES G-MD-~-JJN

DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY
WASHINGTON 25, D. C.

June 3, 1952
Memorandum

To: F. L. Knouse, Rate and Miscellaneous Metals Division,
From: J. d. 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 "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.

JIE.

DEPARTHERT OF THE BRI
Defease [diaorcls Adainletration
RECENED

JUN 4 1952
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UNITED STATES

DEPARTMENT OF THE INTERIOR
BUREAU OF MINES
WASHINGTON 25, D. C.

May 26, 1952

/
Memorandum‘/
To: F. L. Knouse, DMFA
- Room 4640
From: A. J. Kauffman, Jre, Acting Chief,

Rare and Precious Metals Branch
Subject: DMEA - Docket No. R486, Magnet Cove, Ark.

A joint comment was prepared, on the subject docket,
by the L:Lght Metals Branch and Rare and Precious Metals Branche It
is agreed that it would be desirable to have the Bureau conduct metal-
lurgical research to determine the feasibility of recovering the
columbium 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 Cové material is included. You may care
 to acquaint IMPA with your interest in the program.
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UNITED STATES

DEPARTMENT OF THE INTERIOR
BUREAU OF MINES
~ WASHINGTON 25, D. C.

May 16, 1952

2

v

Memorandum "

To: Lawrence G. Houk
DMEA, Room 4637

From: Chief, Minerals Division

Subject: DMEA-Docket No. 2486 - 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 minerals '
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’ rutile. Confirmation of these results would indicate that
initial metallurgical testing should be done on the bauxite residues.

BEPRATIENT COF TRE (GTERICY

Defense Fiincrals Ldministraiion

Attachment RECENED
MAY 2 01952
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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 . OMEA -1,;/9@
Washington, D. C.

Dear Mpr. 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 of Mines 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 thet 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 consistently, along 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 in the constructi.n of jgy
bombers. :

de/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 tqgéégh
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
Wir, 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 urider the circumstances U. S. Geological Survey has done a egodd
job. Any courtesy that you can extend in following through pertain.ng
to this application will be greatly appreciated. Feme s e o

Befe, © e
Again thank youl o ‘Gtﬂ’ Ll

z _ : ! Sincerely yours, R 1)
,”>"Jﬁle~¢+€1 £ ‘CE?ij%;;/ ‘~:;7<:

C. H. Scott
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. . IN REPLY REFER TO:

. G=-MD-JJN
UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY
WASHINGTON 25, D. C.
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 Eutile.

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, ¢) subsurface structure.

Sources of information on applicantt!s property:

1. Fryklund, 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
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. Conversaticns with V. C. Fryklund and David Gallagher,
executive officerx of the field team.











Comments:

1. I have been told that DMEA 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 columbium 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 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,
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





estimates cannot be made with available data. Fryklund
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. Fryklund states that reserves may be
substantially increased if the holes are drilled to a
depth of 250 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, 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 assisiance, refer the docket to the field team
to attempt to work out a suitable program with the applicant.

Vi

. J. Norton
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Form MF-103
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UNITED STATES DEPARTMENT OF THE lNTERlOR
EFENSE MINERALS ADMINlSTRATlC’

Budget Bureau No. 42-R1035.1.

N

< MF-103 Should Be Filed With General Technical Data Form MF-100

APPLICATION FOR AID FOR AN

EXPLORATION PROJECT PURSUANT TO

MINERAL ORDER 5, UNDER

DEFENSE PRODUCTION ACT OF 1950

Not To Be Filled in by Applwant
Docket No. DHMER- 2486 .

Metal or Mineral —esnmmemneenes
H~1 S-S a

Date Received

Amount $
Participation (Government %)

[T islounen LoseERecs ¢
1@3@ Stabe Casibel ilding
riuele woeity Aritansss

Leveloaand Cornidsion

Name and
address of
applicant

rvﬂ

- Date --L.m:a.i I 15—

, type of assistance requested

If you have already filed MF-100, give date filed

DMA Docket Number (if available)

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

INSTRUCTIONS

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

form. Additional sheets should be attached in answering any
questions or in supplying additional information. IF YOU
CANNOT ANSWER A QUESTION, SO STATE.

’) '}\a - « S

1. (a) Givea description- of the real property that will be in any way involved in the exploration prg_]ect 1qc1udxng any existihg

mine or operating property.

v lh-a Lo

RN |

pr x\i(_)

(b) If you are not the owner of the property, submxt 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.

', 13
w‘“ a\ 1@_‘ ﬂ@

(¢) 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 (¢) 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 Exploratlon 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—64067-2





The information requested in‘stions 3,4,5, 6,7 8, and 9 below should be‘.vered specifically and in det4il, as this
information will be attached to and incorporated as part of the Exploration Project Contract, if such contract is entered igo
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, ete.

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 fac1ht1es, 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
(¢) Furnished by you
with the rental, purchase price, or depljgciation of each item, as the case may be, to be charged as a cost of the project.

8. Furnish an itemized schedule of labof, 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. (@) 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 reg'ulatlons on Government

partlclpatlon (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 executmg this certlﬁcatlon on its behalf, hereby certlfy that the mformatlon con-
tained in this form and accompanying papers is correct and complete to. the best of their knowledge and belief. :

SEeke of Arbimsns, ".
/Fboases Joctureos O Uovalomong Gorrdssion W /g

{(Name of company) "T“nnture of authorized official)
_ Ghorles Re LUCrS

A0S &Jfﬁ S APOTLIY

~

- - LFI0OA00S LIGEouress & Suvelopinent
Q\EEI' il 25 1952 . . ';7@":1.,1 ’;1/'1‘ ”

""""" (Date) : (Title)

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

U. 5. GOVERNMENT PRINTING OFFICE.  16—64067-2 \
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LANDS CUTD I Fuii DY LAGHET COVE
R3TTLS COPANY

Part of the Southwest {uarter (57:) of the Nortuwest (uarter (¥7;) of Cection
Seventeen {17), Towmship Three (3) South, Ran e Seventeen (17) ‘est, more particu=
larly described as follows: Deginning at the Southwest corner of said fouthwest
Quarter (&) of the Northwest Quarter (NWj) of Section 17, thence North along the
West line of the said tract 1146 feet, thence North 75 degrees Dast 378 feet, thence
South 61 dezrees Bast 26l feet, thence South 61 degrees West 200 feet, thence South
20 degrees and 30 mimates East 170 feet, thence North 80 degrées East 370 feet,
thence South 20 degrees and 30 minutes Zast to a point 132 feet North of the South
line of the said tract and 395% feet Fest of the Hast line of the said tract, thence

" Bast parallel with the South line of the said tract 395% feet to the East line,
thence South alon: the Bast line of said tract 132 feet to the Southeast corner of
the Southwest Quarter (S¥}) of the Northwest Quarter (NW3) of Section 17, Township
3 South, Range 17 West, thence ilest alon; the South line of the said tract to the
Southwest corner to the point of beginning.

Part of the South Half (8%) of Seetion Zishteen (18), Towmship Three (3) Couth,
Ranze Seventeen (17) Jesty more particularly described as follows:s [egimning at
the Northwest corner of said South Half (S}) of Gection 18, thence Gast alon_ the
North line thereof 2742 feet, thence South parallel with the last line of the
Southwest Quarter (S$Wj) of Section 18, 1570 feet to the Northeast corner of the
tract of land now owned by J. T/« Kimzey, thence iiest parallel with the South side
of said Section 266l feet to a point on the Tlest line of said Section that is 990
feet North of the Southwest corner thereof, thence North alon; 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 Zast 918 feet,
thence Bast parallel with the South line of said Section |j7h.5 feet, thence South
30 degrees and 30 minutes West 918 feet, thence West L7Le5 feet to the point of
beginning. , ‘

" Part of the South Half (S3) of the Southwest Quarter (SWi) of Section Highteen
(18), Township Three (3) South, Ranze Seventeen {17) Viest, more particularly
described as follows: Beginning at the Southwest corner of said tract, thence
East along the South line of said Scetion 1345.5 feet to the Southweat corner of
the land now owned by J. W. Kimzey, thence Horth 990 feet, thence ijest 13L43.5
feat to the West line of -said Section, thence South 990 feet to the point of
beginning. :

The Southeast Quarter (SE}) of the Southeast GQuarter (SE;) of Section Thirteen
(13), Township Three (3) South, Ranje Zi-hteen (18) West.
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The Wortheast Cuarter {1} of section i Nbeen (108), Pewmship Three (3)

touth, Lenge Geventeen (17) Uest, containing 150 acres, more or loss; the
ractional cast Jalf {Url. 33) of the forthwest Quarier (ig) of Leetion Lijhte
een (18), Tomg:ip Three (3) South, Jan e Seventeen (17) lest, cuntaining Gl.08

4

‘acres, more or less; and 211 thal part of the Hast Half (8) of the foutheast

Guarter (35)) and all that part of the Dast Hali () ol the Test Hakf (%) of
the Southeast -marter (Ui} of tection Nighteen (18), Township Three (3) “outh,
hange “eventeen (17) iest, lyin: North and est of fove {reek, coniainin  32.32
acres, more or less; liot Spring County, Arkancas; conbainin: in all 306.4 acres,
more or less. -

1. (b) | _
Cec attacked sheet numbered paje 3.

le {c )
Thé area unon whieh the exploration is to bs conducted is the sane as that

described in 1 (a) above. Attached sheets (muubered pa’es L and 5) are properly
authenticated "ownarts consent to lien" forms.

S
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" izploration Permit -

The lia‘net Gove Titaniun (”awpora,uon, beiny the owner in feo of 207 acres
in Lot Cprim; mant;y, ArRansas, deserioed ass

part of the % of the i) of scetdion 17, Te 37, ke 174,
21 acres; -

the wast 272 feet of 5% of saction 18, Tw 37 5e 17W cucept
the 5 1320.5 met of thie O 990 feel thereof and oxeept 10 -
acress

the 84 oF o o of seetion 13, T. 305, d. 180

and Boing the legsee of the maneral riohte on & ¢onli usus wraes of land

econnistin. of 306 acms, ommed Ly Lhe Jalinriord [stato, deceribed as:

tha U ']; G5 s and part of the 3}34, ALl in section 18,
TO 3.?’ x’ 17#’

<o rant for the "*mrs_m a‘” one year to the “tale of Arkmsas, lLesiurces &
oavelopment Gmiaéifm, Jvigion of ':geclagy, a pémi.t to caryy o‘n such explore-
tion as taf*m;x dgen heceossary cwtamme the nature and oxtont ol rocks ang |
minoraly ab or beneath the surfaco ol thy shove deseribed Yee and loased prop-
orty. It is understood that in rantin: ?zms pornit, ssid Division of Jeology
io authiorized tm apply for financial assi: .tmme £rom the Vederal Lovernment to
this exploration, in accorijance with provisions estavliziin the Delonse
Fanerals mg.lmf‘atwn wﬁiﬁlut’”&%i\)ﬁ of e Departuond of Intersor. iIn tie
event hat finaneisl assistosice is obleined frca the Uealsl.d. the above mene
tioned Mvision of lwolozy, wnlor the torms of this pomid, sve sutiorized to
carry oub all rhases of cxplorabtisn ;}“x'cviaiaﬁ 23 any & reonents Yhoy palo with

the Delleliehe tincerniny i siove desorined praportics.

Page 3
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o @
Tho f”;iv?ieim af eolsiyy coblng For W oo of Lwlinoag, Dosvuress O
ity lt:vm% {2‘3 Bosion, acroes Yo diki unbly «glors he wiovo qoneribod
Sracta, wALAn o Bodts oF Sbe Paniliiion M; ) \M,ﬁ» auuky Sov
finnocdal aszistance fro Lot Delldliebe 10 caryy on cuolaration o doleruine
padur and extont of $he mizorals and orog ceourydn on o bolow toe sabject
propertiese Ib furbior awves to furnish Uie radors of ihis porcit come

plote roeorde o0 the reswdis of all ciplorabtion gerformad wder e pormit.

I$ is furthor areed Dolusen The parides @hat this permid con oaly be can~
eclicd (prior Lo i%: nemal cipiratisn, ane year £roon dude) b nodieo in

wrdlin,, delivared Shirty days in sdvancs of dabe on whdeh the easesllation

-

in Lo Lalw elfcet. I iBe event thab an eploraliss eonbrael with the
Ue'telieds i3 dn oflced at $he lime of cancellstion dabe it is wadersiood by
oth parbtics al en a remuent saticfactory €0 the Lalldseliey o toriinale

mach eoniract o m roached beforo oo r:” rsellavion 2811 Yecone elfeciiva.

Rt o

Ce lle Dcott, Presidont
Lasnet Sove Titanium Corporation

»

aven 20, 1240
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S O CHNERYS OON SNT T LISV

. THEREAS, the undersigned, as owner, COwOWHSBr, 18830r, or seller
has an interest in certain property in the Stato of
County of | gem crsaen , which is the subject of &
tion Projec Ttract, nereinafter callad tho wContract”, betwaan the
United States of jimerica, hereinafter called the "Governument®, and

~Stbe-of—frinney; ArRIIEE RoEoGTCes & Doveiopment Commdssion

berfemaftar-c‘aned the "Operator'; and

THERGAS, under certain provisions of said Contract which are
set forth on the roverse side horeof, the Goverrment will acquira certuin
rights and equities which do or way conflich with or be sdverse to the
interest of the undorsigned in said property; :

' NOY THENEFORS, the undersimmed, in consideration of suid Contract
- gsnd as an inducement to the Government and Operator to enter into sane
undertakes and agrees as follows: 4

1. The Government!s cquity in and right to ramove facilities,
buildinge, fixtures, and equipment, as provided in the Contract, dhall
prevail over and be prior and superior to any conflicting or ativerse
‘rightas of the undersigned.

2. The Government's percentage royalty on net melter returns
or other net proceeds realiged frem ore, concentrates, or metal produced
wthin tan (12) years from the date of the Contract, and the Covernment's

"1ien for the payment of said percentege royalty chall attath to the minoral
depoait and the production therefrom, in the amount of the Covermment's
contribution, not in excess of $50,000 { 7 usand dollairs) ’
all upon the terus snd conditiona ‘ ;

- 3. The undersigned shall commit no act nor assort any claim that ‘
nay contravene or conflict with the lien, claim, or rights of the Goverrment
under the provisions of tho said Contract. This agreenent shall be binding
upon the heirs, executors, adainistirators, successors, and asgigne of the
undersigned. /

Cated this apcond day of Aavil . ‘ 3 19:”52_

Page L
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GRS CON SRT T LIS

. YHITAEAS, the undersigned, as owner, co=oWnar, iessor, or ssller
has an interest in certain property in the State of _ snypsmngr ,
County of G ety 4 which iuv the subjech of & proposed Bxp
tion Project COnﬁruct,, haoreinafter called the wContract®, betwaeon the
hereinafter called the "Government®, and

United States of

33".' SLates ol Ay

America,

Bt ot i

T
g

AR S eoryveno 5 Diotatorsiesd

" hercinafter called the "Uperator“; and

: THENGAS, under certain provisions of said Contract which are

" get forth on the roverse side horeof, the sovernment will acquire certuin
rights and equities which do or way conflict with or be adverse to the
interest of the undorsigned in said property;

HOw% THSMOPORE, the undersimmed, in consideration of gaid Contract
and as an inducement to the Jovernment and Operator to enter into sane, -
urdertakes and ayrees as-‘follawa:_

: 1. The Government's equity in and right % remove facilities,
buildinge, fixtures, and equipment, ae provided in the Contract, s all

prevall over and be prior and superior to awy conflicting or adverse
- rights of the undersigned.’ . -

LS

2. fThe Sovernment's percentags royalty on net melter returns
or other net proceeds realised from Ore, concentrates, or metal produced
within ten (10) years irom the date of the Contract, and the Covernment's
Jion for the payment of Baid percentage royalty @nall attach to the minoral
deposit and the production therefrou, in the amount of the Govermment's

- gontribution, not in excess of &m‘m (Lifdy thousand dollara) ’
all upon the terms amd conditions Bet forun in said Contract.

3. The undersigned shall commit no act nor assert any clalm that
nay contravens or conilict with the lienm, claim, or rights of the Goverrmend
 under.the provisions of the said Couniract. This agreenent shall be binding
upon the heirs, executors, adsindsirators, puccessors, and asgigns of the
undersigned. . - ST

Dated this 3lst day of  March » 1952,

e | Page §
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2 {a} “
Columbiun bearin; minerzls are the ones wo oupoet ¢o find,

2. (b)

4 _eolojie report ca tids deposit was ineluded in sulletin 15 of the Tdvision
of Ceolo y, fritansas Hesouress & Development Commission, publishod in 1950.

In this report it is described as the "Magnet Cove Rutile Company Deposit”
{pages inclusive). Ilate II of this report is a ceolozic and tope raphic
nap of that part of the subject orea deseribed and ilate III has a sories of
eross coctions across ile 0ld workinis. Vour coples of the avove~antioned
Tulletin 15 are boin: suwmitted with this apylicabion {Cuileting are naried
Txnibit A). .

Frelivinary sawpling and testing by the U. @ Goolegical Survey has shown that
columbiua is prosent in this arca of titaniunm mncralization, prouably included
in the rutile and brookdto crystals and also possibly present in oiher titanium
minerals in the deposii. The i/s S. Geolosdcal Jurvey laboratories alse -
analyzed samples of rutile concontratos Irom this property and found thai they
contained an approciable percentaze of colunbium. The reports of these analyses
ars in the files of the U. 5. Goological Survey and can be obbained from that
azency to substantiate statomonts included in this paragraph.

Paze 6
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3. (a) | . .

Tue purpose of this project is to debewmiiue the extent and nature of columbium
- mineralication on these propertios. It is proposed thab this ve accomplisied

in two ghases, , - : :

Yhass I -
(Capling end analyaing coves Lrom provicas drilling)

This shase is to conpist of saspling cores from provious Y. Se Jureau of [lines
ériliin: and the detemma‘;im o.i? the colunbima content of thusa sai,@:iea.

Costs Geol@;zima {including fiald and

traveling exnenses) 550

‘nelysio of cauples 5,000

Potal {aot W exceod) $55550
Phase IT

{(ifew drillin: and analysis)
The dovelopment of this phase will be gredicatac’ on the results of ihase I work,
eieta..ls being sudject to the aparoval of the IAEL Tield Toam. The purpose of
Phase II is to determines :
(1) The extension in dap%h of wm rdneralized arca.

(2) <he columbiun content of ore oceurring in aress not penetrated by
e o Zurcsu of Uines drini.nb.

(3) The subsarfaco structure of te mineralized arca.

It ic dleo contemplated that the sz\m}.ea obtained during thic plicse will De
valuable for use in ore &ressim, *bests. , a
Coste  Coolopists (ucluding ficld and

travelin: @isonses) L 23,000
Tdamond drilling (6200 i"rmz o :
C5/f0z) S 31,000
Jenpling and enalyscs 10,000

Dewer auser Crilling as a
prelimdnery to digmond drilling

areas now covered with soil 1,000
Totsl {not to exceed) £L5,000

The total cost of the projoct as outlined sbove iz not to excead (50,550,
3. (o)

It ls anticipated that work can bo staried on tho projsct fmmediately after ihe
com:mc‘ts; ars si;,na& and that the vork csn be em:yleﬁs:& withdn  months.

", .
Yace T
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k.

& map ‘siwmingg ‘the locaticn of propoused drill hole locations is included as
ixhibit B. :

Yae 8
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R

An office building and a porticlly dizanatlod mill arc asw on the property, vut
no exponciture fron thde projectts fumds wll bo nmade WO ropeair these buildin s
or Lo oub Lhen im oporsble condition. '

Pa e 2
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”

e

Uo additionnl Yaeilities, Luildinge up fixvarcs ALl Do pawchased, inchtallsd
or ¢rocted by us for Lhis project. .

]
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7.
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e

7

{a)

a

suorading ogalpneat 4o 4o be Z’JH?‘.‘.C;M

[e%
L5

&y

oporating curinnent iv (o be purshacsd.

el

n

Gudsont Bo furnnshed Uy oparatunr:

1 Jeer mombed w-3:: {ebile Jrild eguipuent
with "i" arill pips, 4" core barrel and 3,;* au;er
{d rwmti:m, naintenance wud fuel to Le charge ab
2foporatin heur

L U TR N N S o ? 3y D ey
1 (or zore} pascanser o v or .,;1 v Srasks (oo nocled); Lo
y - G0 " aF e ® , RSN )
a0 ehoweas ot »;ﬁftaiie _ag arnd oil esnoumeds
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e
Assayince  Proscad plans ape for mtﬁmu s oaectro jraphie dotorainalion of
czalsr“’ .if’“r i 300 nooples O apgroxmatcaly ‘50 each (botal
inmdaly 10,000} . n tho ovent what resulls saticiactory
2 the JIn Pleld Cum ean be oblained Hy anslysis i Gur own
laporatory, then tho cost will be congiderably reduceds ApHroXi-
nately 51000 for reo-ents and expendsdle items is Lo e jprovided
if this lattor course is followed. .
Diemond
driliinzs & total of approzicately 6200 feet of diamoni core urillin is

planned for "L*:e project at an estinated m'ex'a,_,a cost of O per
foots Hole gize to be prooramned as W. and AX combinations.
riliin; to be Jdone es,ssantiauy by conitract conpanies. {ontracts
being 1ot 4o qualified bidder sabmitiing lowest sesled bid.

Teiiling vito, drill pige 5 &d.ar, casin; and

rdseellansous hand tools ar’ operaLers drill: {300
It the evant ¢hat it is mors ewnomica.‘l for operator to use his
o 4rill on upper 50 feet of the 26 prosramed Lvles, Uds
ansunt muula bo increased to approximately 5,500 and the amount
..ﬂzr cosbrach Grilldag vrewcsd).

iidseelicacwus serviess and Lxgmd.mxo supplies (such as sample sacks,
notabooks, offive and draftin . muipplies, Blue priniing, cle.;s 200

Casoline avl 04l {lor trucks, cars and powsr Garill Yarnidhed by cpovabur)s  H00-

C UpYitios Toy lohorsiory (dn event el oporaterts labursbory Goes
mglyidesl work Cor this project): 20
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The operator is prepared o invest (6,000 in the propocsd project.

15, (i:;}

3, N

“hs smount is maifieient €0 poy the oporatorte giave (L00) in accordance
)

wadl the re ulsbions on Jovewmcnd participoticn.

Pace I
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‘ . ‘ IN REPLY REFER TO:

UNITED STATES G-MD~-JJN

DEPARTMENT OF THE INTERIOR
GEOLOGICAL. SURVEY
WASHINGTON 25, D.C.

' ‘May- 13, 1952
Nemorandum

REVIEW OF APPLICATION DMBA-2486 (oolumbium)

Tot Ernest ¥. Ellis, Defense Minerals Exploration Administration
From: J. J. Norton, U, S. Geological Survey

Commodity: Columbium. _

Applicant: Arkansas iiesources and Development Commission.

Name of property: Magnet Cove Hutile.

location of property: Magnet Cove, Arkansas.

Estimated cost of project: 50,550, '

Sumnary of applicant's proposal:

‘Stage 1: Determine oolumbium content of cores from
past. U. 3. Bureau of Mines drilling on this
propexty.

Stage 2: 6,200 fest of dismond drilling to determine:
a) extension in depth of mineraliszed rocks,
b) colusbium content in areas not tested by U. S.
Bureau of Mines or othoers, 'c) subsurface structure.

Sources of informution on applicant's property:

l. Fryklund, V. C., and Holbrook, L. 7., Arkansas Livision
of G“lcc Bull. 16. .

2. Various U. 5. Geological Survey memorands on studies
of this area during the past few months. Coples are
in possession of the field tean,

- 3. U. S. Geological Survey report in preparation by
V. C. ¥ryklund on columbium in the Magnet Cove area.
Fleld work was completed in March 1952, and the report
i3 now being written.

4. GConversations with V. C. Fryklund and Uavid Oallagher,
, sxscutive officer of the field tean.





Cosments:

1. 1 have boen told that DMEA has deaided that state
government organisatiocns such as the Arkansas Re-
sources and Development Coutzinsion gan receive

- explaoration grants, If such a decision has not

been made, then this problem should ha uttlud

betore proauding mﬂhor. i .

2. Seversl propart:iu in the ¥agnet Cove ares,

- . including ths property covered by this application,
appear to cffer promise as columbium sources. .
Columbium might bs obtainable as a by<iroduct of
proposed rutils and brookite mining in such places
as the Magnet Cove Rutile mine and other properties
described in the Fryklund-Holbrook hulletin. :
Study of various localities in this area is part
of the columbium program that the (eologioal Survey
has started, and we hope to bave . preliminery
report soon, Samples that are dbeing analyszed

~include surface samples as well as material frow
~ the U. 5. Burean of Kines drill holes at the Magnet
Cove itile property. The results of thess analyses
will cast light on the merit of further work on
oolunbiuu :l,u this deposit. , e

3 Avail:blﬂ data show clearly that the Magnet Cove
iutile 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 Kines 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 cbtaining columbium from this
property is directly dependent on the likelihood f
that the rutile san be profitably mined and milled. /
The Bureau of Mines station at Rolla, kissourd,

' probably has data on the milling mthuia that nﬁ.ght
be used. Grade and reserves are probably adequate,
but mrortmtely utiurapmry rsgovery and cost






- estimates cannot be made with available data. Fryklund
and Holbrook point out, on pege 36 of their report,
that & portion of the titanium in the ignecus rocks,
vhere it osours as ilmenite, probably is not economically
recoversbls. Unfortunately, the asssy dete make no
distinotion betweon titanium in ilmenite ar . titanium
: in rutile. More complete information can de obtained

¢ only by & resampling job in which the rutile-besring

' rocks are treated separately trcm ‘the 11umiu-buring
rockes. :

5. The axumg proposed by the applicant is gomrally

- satisfactory. Fryklund states that reserves may be
substantially increased 4f the holes are drilled to a
depth of 250 to 300 feet. Furthermore, he recommends
that additional holes be drilled south of the previously
sxplored area, especially (1) south of the :ast pit,
and (2) between W 200 and £ 1300, along & line that is
approxisately at 5 200 or § 300, On the other hand,
he recommends eliminatiocn of the appncmt.‘s proposed

' holeo at (1) ¥ 1000, £ 1000, (2} N 1000, B 1200, (3) ¥ 800,

B 40C, (a}naeo,xmo,md(s)nm, 2000,

6. The Arkansas Resources and Development Comiuion is
considering mbnmtmg at least cne more application on
columbium,

7. 'I'he number of nlm rbquﬁ.m rar thbu projects will be
. large, and spesial assistance may be required to obtain
adequate mlﬂiunl tacmt.iu.

RECOM il ATION: |

If the A.rkama Rescurces and Dcmvlopmnt Commiesion is
- eligible for LA assistance, refer the docket to the rield tean
to attempt to work out a suitable program with the appiicant.

3. J. Horton

Norton:Jjeh .
G-5/13/52°
cc: Dirsctor's Heading file 4212
Branch mad‘iy« file 142]2
: - DMEA files , 3
\ Norton G-230 o - ,





EXPLGRATION
_ Subject: DMEA~2486
‘Mr. Charles R. Bowers Re: Exploration Loan
Arkansas .Resources & Development Magnet Cove
April 15, 1952

Company
104 State Capitol Building

Little Rock, Arkansas

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

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

19504
Your application was assigned Docket Number DMEA-2486 and

referred to the Rare and Miscellaneous Metals Division.

Kindly refer to IMEA-2486 in any future correspondence

relating to your application. .
Sincerely yours,

ROBERT E, ApAms

Robert E. Adans
Administrative Officer

7862





Form approved

Form MF-100
Budget Bureau No. 42—R1026

(May 19561)

LQ. DEPARTMENT OF THE lNTER'R
DEFENSE MINERALS ADMINISTRATION

NOT TO BE FILLED IN BY APPLICANT

GENERAL TECHNICAL DATA

DEFENSE PRODUCTION ACT OF 1950 Date received .4 =15 =S\
r JERR0UD SSTTEERE ur“ POVO jf‘yum» S Nt LL]AL !
105 Cuate 2ondtold Tudkidng
[iu\&.@ mek, hrlencas
Name and
L —|  opviieant

Date f') 3.1 o9 19

INSTRUCTIONS

This form is to be filed with Defense Minerals Adminis-
" tration, Department of the Interior, Washington 25, D. C.
It should be accompanied by appropriate application form
when a specific type of Government assistance is requested,
in the form of (1) loan, (2) purchase contract, (3) Gov-
ernment guarantee of a private loan, (4) priorities or allo-
cation of mining equipment, and maintenance, repair and
operating supplies, and (5) other forms of Government
‘assistance that might arise under the Act. Submit four

(4) signed copies of the form and accompanying papers.
Name and address should be stamped or typed on each sheet
of this form and all accompanying papers. When a question
28 inapplicadle it should be so stated on the form. Addi-
tional sheets may be attached in answering any questions
or in supplying additional information. (IF YOU CAN-
NOT ANSWER A QUESTION, SO STATE.) If a ques-
tion is answered elsewhere indicate where answered. It is
not necessary to answer it again.

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

. Materials produced:

(a¢) What are the chief mine, mill, or smelter products?

.(b) What are the byproducts, if any?

Name(s) and type(s) of mine(s), mill (s), smelter(s), refinery(ies), pit(s), quarry (ies), drilling operation(s).

ot cpndicaiblo.

names of property, if any. Show extent of workings, including the following:

(a) Linear feet of shafts.
(b) Linear feet of drifts and crosscuts.
(¢) Linear feet of tunnels or adits.

(d) Linear feet of other mine openings (explain briefly).
Describe any pumping problems.

Indicate whether mine is flooded or not.
. For each operation listed above supply the following:

(a) Distance and direction from nearest town and shipping point.

(b) Mining district.
(¢) Township, Section, Range.
(d) County, State.

. (a) State whether or not property is now in operation, and if in operation, by whom operated. *& L

sroperty is nob in operation.

(b) Are you operating this property as:
O Owner.
] Lessee. _
[0 Contractor. 2

. Number of years in production

If not in production or operation, estimated date when production will begin

. Experience of operators:

Descrlb&th%m’l'gm aggd
project. A {l (W)

. lHlstory

PO JOCY

(a) Give a statement, as complete as possible, of previous exploration, development, operation, and production of property,

with reasons for suspension of operation.

Give size or productive capacity.
. . :‘:;\; 5 ,\

e (T e g

pore =

wm \i‘ e

hl/

M‘

{inod knowm

neral busmes%e ‘ﬁepgncewgéﬁa)' fthe a hc%p and ;(,% he persbof or ﬁ?;e‘%sgns who, fxanage the
A Tk s

v C8e

(b) State briefly the known history and production of adjoining and neighboring properties.

(¢) Furnish any available (private) reports that may apply to this application, including results of mine examinations,

. recommended exploration and development, and metallurgical investigations.

® See Daibit A of acconpanylng DiLid application.

Include old

16—63792-2





8. Names and addresses of Oﬂicers, Dlrectors, or Partners, and in addition’ thereto the ﬁve largest stockholders if applicant is a
corporation.

mt ig zm ao gy of bhe dbuate of Awvunicas)

X‘g{:‘l‘,ﬁ: NUMBER OF SHARES 1aFB INSURANCE
SALARY. HELD IN APPLICANT CARRIED FOR
)
CoMMIS~ CORPORATION BENEFIT OF APPLICANT
SIONS, -
] BoNE",i%ES' "| EstmmaTep
. OFFICIAL TITLE RECE“;,’;D . NET -
(If officer is also ‘WORTH
NAME AND ADDRESS director indicate APE&%&INT OUTSIDE OF . - Net Cash
“D” . D AR INTEREST IN Surrender
;}‘N - APPLICANT Common Preferred Amount Value
LIATES : After
DURING Loans
LasTt
Fi1scAL
. . YEAR
(a) (b (c) (d) (e) ) (g) (h)
» .
i
- - TOTAL | XXXXX xxxxX|{xXxXXxXX

If more lines are needed continue on separate sheet.

9. Capital Stock Issues: HOT ag)plimle (8(,0 0 L\«)W&)

For Corporate Applicants

NUMBER OF SHARES DI1vIDEND RATE
ITEM AUTHORIZED OUTSTANDING PAR VALUE OUTSTANDING LAST PAID®
(a) (b) (c) (d) (e)
Common stock . 3 8 -
Preferred stock_.___. S S ] S

*Indicate period covered.

10. Production: llone aince 19&&

PRESENT
KIND oF 1948 1949 1950 AVERAGE
- ITEM ProbucT ToTAL ToTAL ToTAL MONTHLY

(a) (b) (c) (d) (e)

1. Quantity of product mined or quarried (Short long,
.. metric tons; barrels; pounds; ete.) .. __________________

2. Quantity " of -product processed- (speclfy unit of
measure and type of process) ..

3. Quantity and -grade -of . product sold or. shlpped
(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. ‘ ?:IQQ; &W@M@'&blﬂ

12. Ore or Mineral Reserves:

“(a@) ,Describe the ore or miner; deposxt briefly. - Accompany the apphcatlon by any avallable report on the geology and
ore reserves. 440 NV known ddmengions Of the oro @y are avout 21@9 feat
;t_n an easte~wost dircction wrxi about 1000 feet north-south Wotal area aboud 16—03702-1

30 acres).. The deepest Grill hole (188 it.) vas s‘&m in rutile bearing ore. Since






CoLUMDIUN LB appAlrentldy ANLALALCLY QUSOCLRLUEA LU WIS DALRILWE LUABEALD, WEE0 48 &
good poe: m‘i.lity that the whole doposit is also columbium bearing.

. (b). If deposit is other than »l (i‘}rulino not‘» suificient to x.m‘lg,r determine thias)

. (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

MINERAL RECOVERABLE . | ESTIMATED CosT
ORE OR MINERAL RESERVE Es’%&‘gm CONTENT G“I",Zi ,‘r'gl’\;‘m UNIT VALUE OF PRODUCTION
Per ToN ‘PER ToN PER ToN
(Grade)
(a) . (b) (c) (d) . (e)

Measured (proved)

Indicated (probable)

(¢) If placer: Not ap@‘l.icable
(1) - Give estimated total yardage and average rparketable 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.

(8) 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: {loo xhibit A of accompanyinz IT2A application.

lee 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.

v

15. Power: llot applicable.
State amount of power used, rate per hour, and source thereof.

16. Labor: liot applicable (no operation).

State number and classes (miners, muckers, millmen, ete.) of men employed during a recent representative payroll period.
17. Equipment and Facilities: - Angwered as qicstion 5 of accompanying DIT’A applications

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 aﬂy particular conditions or circumstances affecting your operations that are not described above? If so, explain.

CERTIFICATION

»

The undersigned company, and the official exectiting 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.

T -;g-na.{ -e-c-)fau@ned official)

Wl@ﬁ Ku 1O
2racativoe ywccﬁor

stata Of Arkanaas ’

April 24 3952 T fvkansas. s_.aosmtmes% £ i&welopmnh.--; .......
@ fomicaion e

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.
E . S. GOVERNMEN.T PN‘INY[NG OFFICE 16-—63792-1





Foay 1950 o lg DEPARTMENT OF THE INTERQR : %ﬁﬁ'ze‘é"é’iﬁlﬁﬂ‘m. 42-R1026.
'DEFENSE MINERALS ADMINISTRATION ' -

GENERAL TECHNICAL DATA ‘ . . NOT TO BE FILLED IN Bi" APP,LICANTV

FOR USE UNDER THE Docket No.._Dh.&ﬂ:-.L‘IX b

DEFENSE PRODUCTION ACT OF 1950 Date received .. 4.7 4=

Arkensag [lesources .ég Development Co:vmisf{.ien
10l State. Copitol Building - :
1ittle Rock, Arkansas

Name and

address of

|_ —I applicant

Date April 2’ 1952
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, (8) 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) Vghat are the chief mine, mill, or smelter products? Mot appllcable-
(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.
(¢) 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 produective capacity.
. For each operation listed above supply the following: ) o
(a) Distance and direction from nearest town and shipping point. : BEEB"“‘“ T
(b) Mining district. Bofease L.
(¢) Township, Section, Range. :
o (d) County, State. . . . . . - 1 ¢ p,{z
4. (a) State whether or not property is now in operation, and if in operation, by whom operated. AE a% ¢ 180
(b) Are you operating this property as: . .
[0 Owner. ‘ _ Property is not in eéperation.
[J Lessee. . . .
] Contractor.
5. Number of years in production : i
If not in production or operation, estimated date when production will begi Not IQ’XO_Y@_
6. Experience of operators: ) : )
Describe the mining and genera] business experjence of (a) the applicant, and (b) the person or persons who manage th
project. ot appiica‘igle (project ~xlz)néer méﬁa?gcmexfé) of the f(stfate p@eologfst('); ditice .g)e the
7. History: ; :

#(a) Give a statement, as complete as possible, of previous exploration, development, operation, and production of property,
'S with reasons for suspension of operation. :

*(b) State briefly the known history and production of adjoining and neighboring properties.
(¢) Furnish any available (private) reports that may apply to this application, including results of mine examinations,

L e e
e PoR et

L:x;g\. ot

recommended exploration and development, and metallurgical investigations.

# See Exnibit A of accompanying DEA applications

16—63792-2





R R WYRPIN

8. Names and addresses of " Oﬁicers, blrectors, or Partners, and in addltlon thereto, the ﬁve largest “stockholders if apphcant isa

corporation.
Not appl;cable (A pg;; ant is an azoney of the State of Arkanzas)
TOTAL OF
NUMBER OF SHARES L1FE INSURANCE
gf&‘;‘y‘ HELD IN'APPLICANT CARRIED FOR
CoMMIS- CORPORATION BENEFIT OF APPLICANT
SIONS, - -
‘ BO%I;%ES' ESTIMATED | D B
. (?:mﬂiCXAL ’;‘Iml.a " RE cm\;;:«ml WNm .
Y -officer 18 also ORTH
- NAME AND ADDRESS director indicate APE&%I\A(NT OUTSIDE OF Net Cash
by “D”) AND AF- INTEREST IN Surrender
: FILIATES APPLICANT Common Preferred Amount Value
v i : DERING ﬁjgf“;
AST
; ; : FiscaL
S YEAR
X () (b) (c) (d) (e) [¢3) () (h)
_____ TOTAL oo ool X X X X X |- R XXXXX|XXXXX
If more lines are needed continue on separate sheet.
9. Capital Stock Issues: NOb applicable (sce B above)

For Corporate Applicants

ITEM ‘AUTHORIZED OUTSTANDING PAR VALUE Nunodgig::‘NS;l:\:Es DII}:X;E;N; EI{:EE
(a) (b) (c) (d) (e)
Common stock L S G S $
Preferred stock______ . . $ .. -
*Indicate period covered.
10. Production: None since 1911-‘4
R PRESENT
KIND oF 1948 1949 1950 AVERAGE
ITEM Probuct ToTAL ToTAL .TorAL MONTHLY
(a) (b) (¢} (d) (e)
1. Quantity of product mined or quarried (Short, long,
metric tons; barrels; pounds; ete. )...........,._,.._::,..:.,..T SR FUN N -
2. Quantity’.of product processed - (speclfy umt of
. measure and type of process) ... Lol e I
3. Quantity and. grade :of. product sold or shlpped

(specify units of measure)_:

11. Do you contemplate a change in the present average monthly rate of prodﬁction?

. Not. applicable-'-

If so, state estimated maximum monthly
_production and basis of change, . _

12 Ore or Mlneral Reserves:

i) (a) Describe the ore or mi
. orereserves. TRe

deposit brleﬂy Accompany the apphcatmn

any available report on the. geology and

30 acres).

, i known dimensions of the ore]
in an east~west d:.rect:a.on ‘and about 1000 feet north-

are about 2400 feet

south Vvotal area about
The deenost drill hole (188 ft.) was still in rutile bearing ore. Sinece

16—03792-1





codumolium 18 apparciiovly intiniately asctvtldLel wwiuil Lile LA LALUL MLHEL AL, Lible Lo &
good possibility that, the whole deposit is also columbium bearing.

(b If deposit is other than pN@E: - (Drilling rot sufficient to MWoerly 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 - :
. MINERAL RECOVERABLE ESTIMATED COST
ORE OR MINERAL RESERVE . Es'.‘i}(mmb CONTENT G“{g:i ¥g§“ UNIT VALUE OF PRODUCTION
Pén ’1;101; PeR ToN PER TON
(Grade

(a) (b) ) @ (e)

Measured (proved)

Indicated (probable)

(¢) 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.

18. Access Roads: Sge #xhibit A of accompanying DIBA 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.

16. Power: Not applicable.

State amount of power used, rate per hour, and source thereof.

16. Labor: Not applicable (no opcration).

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 DMEA applicatione

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, % ﬁ
.A;:k@;.ﬁ@---ﬂ@gguz:gg:s___&_.Qe_mloyman&__b ormission Y W 2 it

(Name of company) ngnature of authorized official)

Charles R. Bowiars

Executive Dircctor ‘
Arkansas-Resourceg; & Dovelopment---------
, Cormicsion

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—63792-1

April 2, 1952

(Date)





¥Form MF-103
(Revised June 1961)

UNITER STATES DEPARTMENT OF THE INT R

Budget Bureau No. 42-R1035.1.

R FENSE MINERALS ADMINISTRATIO

: -

MF-103 Should Be Filed With General Technical Data Form MF-100

-APPLICATION FOR AID FOR AN

EXPLORATION PROJECT PURSUANT TO

MINERAL ORDER 5, UNDER

DEFENSE PRODUCTION ACT OF 1950

Not To Be Filled in by Applicant
Docket No. ,D.MEJL-&‘(E& ____________________

Metal or Mineral
‘Date Received 4“15:.1 ___________________
Amount $
Participation (Government %)

[ Arkansag Resources & Development Commislsion

10l State Capitol Building
Little Rock, Arkansas

Name and
address of
applicant

] Date April 2, 1982

.If you have already filed MF-100, give date filed

DMA Docket Number (if available)

, type of assistance requested

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 in any way involved in the exploration project, including

" 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 mapplwablegw lshould be so: stated dan the
form. Additional sheets should&écﬁqtached in answeri‘hg“ any
questions or in supplying additional mformatlon'“m‘IF SYOU
CANNOT ANSWER A QUESTION SO'STATE.

2“1& 8‘;

g 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 (¢) 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 i in that area.

(2) If applicant is not the owner of the property or if there are any liens or encurﬁbr_ances 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—64067-2





10.

11.

The information requested 1!questions 3, 4, 5, 6,17, 8, and 9 below should Iglswered specifically and in detdil, as ‘this
information will be attached to and incorporated as part of the Exploratlon Project Contract, if such contract is entered mto
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.

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

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

. 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.

. 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.

. 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. )

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

(a) Rented
(b) Purchased
(¢) 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.

. Furnish é.n 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.

. 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.

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

(b) Is ’ch1s 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)?

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.

Shate of Arkansas,
Arkensas lesources & Development COBmlSSlOn

it /@ﬂ-’_)@ﬁ

April 2, 1952

(Name of company) . (Signature of authorized official)

Charles K. Dowers
uxecutive drector

kaongas Resources & Development
Conmission '

(Date) . S (Title)

Title 18, U. S. Code (Crimes), Section 1001, makes it a criminal offense to make a wxllfully 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
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vart of the Couthimest Cwarter ( 1y of The Dorthwest Jusrbor (00)) o fwection
oeventeen (A7), Tomsds Tiree (3) milz,h*i, nan_e Seventeen {17) .cst, more pariicus
larly doserived as Pollowss Taginning at the fouthwoest eornvr of raid Couihwest
Cuarter (¢ :,J) o"' the Yorthwest quarter (N} of Jcetion 17, tacnce Lorth alon,, the
Yest line of the raid tract 1146 Zeet, thanca North 73 derees [ast 370 foet, thence
South 6 de r:,ev Gant 28 reet, thence Soutl 51 dejrees lest 220 feet, thence South
23 degraes ad 30 mimtes last 170 feet, thence Jorth 80 de_rees last 370 feet,
thence South 20 derees and 30 Mnﬁt@a Cast to & point 132 me% jordh of tiie south
line of the said bratt andl 395} foet est of the .ast line of t”m sald gract, thence
Last jparanel with the Jouth line of tho ceid tract 3953 feet to tie Usst line,
thence Gouth alon  the Jast line of said tract 132 fest 0 e Coulhcasti corner of
‘tne ‘outhwest Luarter (@ i) of the Hortinrest (uarter (¥7)) of (eotiun 17, Yownship
3 Zouth, Rance 17 Tesi, thence ..est alon the iouth lim ol the saiG uracl to the
{outliwest corner $o the point of be; 2Anninze :

part of the Csoth a2 (%) of ‘soticu i fbeen (28), Tomchidp Lhrec (3) ouib,
Lans Swewenbeon (A7) LUy SIOTO paxrt u:wulzrlj w@cmgm ay follows: Wewiminv at
o Sortiwsst corner of sald *,..xmw REEEy (i) o Tection l.,, Uinee Lash ala, the
vortl: line thurcol 27L2 Leet, thenco “ouil parallal walls the fast line of the
Comdnweal Cuarter {L,, Q) of Usetion 13, 1770 foet to Sup dortheasl eorner oF Ui
traet of lond now owned By J. . Simcoy, thenece | ost porallel with the douth side
af caid Joebion 206k fect %o a point on the lest iine of sodd section that is 990
foet Yorth of the routhwest cornay thercof, ticnce lurth a:k‘m) e cest lde of
Cootion 18 to the point of bejinnin , with the exce tion of ten acves Jescribed
as “ollowsr el inim, a1 a point }?C) seet Morth and 233 feeb last of the Soullie
west corner of Hection 18, thence 'Hrih 30 doprees and 30 mimutes tast 918 foet,
thenee ast parallel with the South line of ssid Hection L7L.S feet, thencs ‘outh
33 derses and 30 ninutes viest 918 feeby thence est WTheS foet Lo the point of
beginnin_, .

part of the Douth palf (5i) of tho Uoullmost Umarter {87g) of Section Tightosn
(18), Townsuip Three (3) South, fane Jeventeen (17) Test, more mrtmularly
described as followss SLhen,;inzzﬁ.mg. at the Soutiwest corner o. said traety thence
<ast alony the xonth line of said Section 13LS.5 feet to the Suutiwest corner of
the land now owned Yy J. ¥. $imesy, thence liorth 990 feet, thonce .est 13L3.5
foot to the est line of said Mﬁm, thence § cmth 990 feet to the point of
beginninge . '

the Southeast Jusrtor (‘“‘”11) of tha Southeast Luartor (Gi.) of Section Thirteen
{13), Tomship “hroe (3). mxth, Jae ihteen (18) Lest.
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-1..- (a) (continuad) . - o .

A e ey

AT R L R T
Ll OO U LGGIL) BETATS

AS DESCAIBD IN MINSRAL LJASE

The Yortheast (uarter (iZ;) of Section ii kteen (18), Township Three (3)

fouth, Hanze Seventeen (17) West, containin: 160 acres, more or less; the ,
Fractional Cast Half (Frl. E}) of the Northwest Quarter (IW;) of “ection Zighte
een (18), Townsiip Three (3) South, Ran’e Seventeen (17) iest, containing 64.08
acres, more or less; and all that part of the Sast Half (U}) of the Southeast
Guarter (35;) and all that part of the Zast Half (E3) of the West Half (i) of
the Southeast Quarter (Si;) of fection Zighteen (18), Township Three (3) South,
Kange “eventeen (17) vest, lying North and WJest of Gove Creek, containin: 82.32
acres, more or less; ot Spring County, Arksfhcas, containing in all 306.. acres,
more or less. .

1. (v)

fee 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) sbove. Attached sheets (numbered pajes i and 5) are properly
authenticated "owner's consént to lien® forams.
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Gzploration Permit

The ‘a;net Cove Titanium Corporation, ’neizzé;,tlm omner in fee of 207 acres
in ot .ﬁtprixxf; County, Avkansas, descrived ass

part of the 1% of the I of section 17, Te 35, He 1T.,
2) acres; .

the west 2742 fset of 5% of section 18, T. 33, Ke 17 cxcept
the & 1320.5 feet of the § 990 feel thereof and cxcept 10
acresj
ihe §3. of the (00 of seetion 13, T. 35, f. 18.;

and bein . the lesgee of the mineral ricuts on a conti usus tract oi land

consistin: of 300 acres, owmed Ly the .mthorford [state, deceribed as:

the 1Ng3 I Tils ond part of the 8%); all in section 18,

€o crant for the period of ¢ne year to the ftate of Arkanpas, llesources &
boveloprent Commission, Division of (leology, a permit to carry on such explora-
tion as they deem nenessary to determine the nature and extent of rocks and
minerals at or beneath t.ha: surface of the above deseribed fee and le#sed prop=
ei'ty. It is understood that in .rantin; this pemmit, said Division of Jeology
is authorized to apply for financial assistance from the edoral Liovernment to
this exploration, in accordance with provisions estadlishin the ofanse
Hinerals tuplorstion Administration of the Department of Interior. In the
event that Aﬁnﬁncial assistance is obilained Jrom the el edefte the above men-
tioned uivision of iisology, wnder the torms of this permit, are sutliorized to
carry out all rhases of cuploration provided in any a regtents Yhey wkako with

the Deflelehe concerning tho above deseribed properties.
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. .

The Zivision of Ceolo;y, aciin fqr e Ueate of srlmmsas, Rossurcee
Lovolopment Gomndssion, agrses to. di:&i,\;@nﬂy ez:«cpmin the above doneribod
tracks, withdn the 1ats of ite facilitics and o pronptly apply for

~ financial assistance Iron tho D% GeAs t0 carry on woloration Lo doternine
nadture and extend of the minerals and orcs occurrin. on or be).o# tlhie subjeet
properties. Il further a@wes to furnish. the crastors of ‘thj.s pornit come

plote records of the results of sll @iploration performed under t:ﬂis-pemit.

14 is further %rwd between the parties that this permit can only be can~
céc:ile‘d {prior to iYs rormal sxpiration, one year fron date) by notice in
writing delivered thirty days in advanco of dato on which the cancellation
45 o Lake effect. In the event that an exploration eontract with the
Dei's"ebe i3 in effcet ab the time of cancellation dabe it is understocd by
both parties Uhalb an a;;mmem. satisfactory to the Deileiefie, 10 teﬁuinato

cueh contract siuet be reached before the eaacellation $all becone effsciive.

E 2 0l B,

Ce e Scott, President
liagnet Cove Titanium Corporation

~ ¥arch 20, 1952
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GENERYS O0N SRT T0 LISW

. UHIHEAS, the undersigned, as owner, cO=OWnar, 1esscr, or seller
has an interest in certain property in the State of __ ARKANSAS w
County of = HOT SPRING , which iy the subject 0f a proposed Bxplora=
tion Project Contract, hereinafter called the *Contract™, betwasn the
inited States of America, hersinafter called the "Government®, and

The state of Arkensg } .

<, AKAansas KAaSONnIces. s NAYS LANKAn Ctani.L04.00

hereinafter called the "Operator+; and

UHERGAS, under certain provisions of sald Contract which are )
set forth on the roverse side horeof, the Govermment will acquire certaln
rights and equities which do or may conflict with or be sdverse to the
interest of tho undersigned in said property; ‘

HOW THENEFORE, the undarsigned, in consideration of said Contract
and as an ihducement to the Joverament and Operator to enter into sane, ‘
urndertakes and ayrees as follows:

1.’ The Government's equity in and right to ramove facilities,
buildinge, fixtures, and eguipment, as provided in the Contract, drall
prevail over and be prior and sueperior to any conflicting or adverse
rights of the undersigned.

2. The Sovernment's percentags royally on net melter returns

or other net proceeds realised from ore, concentrates, or netal produced

within tan (10) years from the date of the Contract, and the Jovernnent's
lien for the payment of ssid percentage royalty shall attach to the mincral
deposit and the produstion therefrom, in the amounl of the Gon armpent's
contribution, not in excess of - 9’;060',901‘&?51%%3'. thousand aodiars) )
all upon the terms amd conditions set forth in said Contract.

" 3. The underaigned shall commit no act nor assert any clatm that
may contravene or conflict with the lien, claim, or rights of the Government
under the provigions of the said Gontract. This agreement shall ‘be Linding
upon the heirs, executors, adainistrators, successors, and assigns of the
undersigned. - ' o

Dated this___ second . day of __ April ' , 1952,
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VHITKRAS CONGRT TO LIEN

VHIEREAS, tne undersigned, as owner, oo-omvar iessor, or seller
has an interest in certain property in the State of ARKANSAS
County of HOT SPRING , which iv the subject of & proposed Eprora-
' tion Projest Goniract, hereinalter called the “Contract”, betwasn the
‘United Statee of pmerica, hereinafter callod the "Government" , and
The State of Arkansas, Arkansas Resources & Development Commission

hereinafter called the "perator'; and

: FHERZAS, under cortain provisicns of said Contract which are i
set forth on the roverse side hereof, the Govermment will acquire cert.ain
rights and equities which do or may conflict with or be a.:lvex‘:—w to t.he
intemst of the uwndersigned in said property; .

NO¥ THENGFORE, the undwsimad, in consideration of said Contrast
“and a3 an inducement to the (overament and Operator to enter into saue,
undor’oakas snd agrees as followa:

1. The Government's equity 4n and right to ramove facilities,
buildinge, fixtures, and equipment, as provided in the Contract, s$hall
prevall cver and be prior and superior to any com’licting .oy adverse
rights of the undersigned. : , :

‘2. The Governnent's pereenbagea royalty on net melter returns
or other net proceeds realiged frdm ore, concentrates, or metal produced
wmthin tan {(13) years {rom the date of the Contract, ani the Governmeat's
lien for the payment of said percentage royally shall attach to the mincral,
deposit and the produstion therefrom, in the amouni of ‘the (overmment's
contribution, not in excess of $50,000.00 (£ifty thousand dollars)

o
all upon the terms.und conditions set I‘orﬂn in said Uontract.

3. The underaigned shall comait no act nor assert arxy clam that
may contravens or conflict with the liem, claim, or rights of the Governuent
under the provimions of the zaid Contract. This agreement ghall be binding.
upon the heirs, executors, acksinistratom, awcessfam, and assiins of uhc
_undersigned. .

bated this  3Lsh day of  March 352,
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2. (a) .
| Golumbium bearing ninecrals arc the ones we expect to find,

2. (b)

A seolojic roport on this deposit was included in Bulletin 15 of the Division
of Jeolo;y, Arkansas Nesources & Development Comnmission, published in 1950.

In this report it is deseribed as the "Magnet Cove Rutile Company Deposit®
(pages 13-l1 inclusive). Plate IT of this report is a geologic and topographic
aap of that part of tho subject area described and Plate [IT has a series of
cross cections across the old workings. Four copies of the above-nentioned
Dulletin 16 are being sumitted with this applicabion (Bulletins are marked
ixhibit ). .

Preliminary campling and testing by the U. S. Seological Survey has shown that
columbiun is present in this area of titanium mineralization, provably included
in the ratile and brookite crystals and also possibly present in other titanium
mineralg in the deposit. The U. S. Geolozical Survey laboratories also
snalyzed samples of rutile concentrates from this property and founi that they
contained an approcizble percentage of columbium. The reports of these analyses
are in the files of the U. S. Geological Survey and can be obtained from that
ageney to substantiate statements included in this paragraph.
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3. (a) :

The parpose of this project is to determine the extent and nature of columbium
mineralization on these properties. It is proposed that this be accomplished
in ’twu phases. , ‘ ' ‘

Phase I
(“amplinz and emalyzing cores from previous dml].ing)

‘l‘h:.s phase is to consist of sampling cores from previous U. S. Jureau of iines
drilling and the determination of the columbium content of these sauples.

Costs Geologists (including field :md.

traveling expenses) S
Anglysis of samples 5,000 .
Total (not to exceed) " $5,550
Phase I

(Now drilling and analysis) |
The Gevelopment of this phase will be predicated on the results of Phase I work,
details being subject to the approval of the i}m& field Team. The purpose of
Phase II is to detsrmine: ' _ v
{1) The extension in depth of the mineralized area.

(2) The columbium content of ore occurring in areas not penetrated by
Us &o Buresu of Hines drilling.

{3) The subsurface structure of the mineralized areca.

It is slso contemplated that the sanples obtained during this phase will be
. valuable for use in ore dressing tests.

Cost: Geclogists (inecluding field and

traveling expenses) 3,000
“Qiamond drilling (6200 feet @

$5/f00t) 31,000
Campling and analyses 10,000

Power auger drilling as a
preliminary to diamend drilling
areag now covered with soil _1,000

Total (noﬁ to exceed) $45,000
The total cost of the project,Aas outlined asove is not to exceed {50,550,
3. (b)
It i5 anticipated that work can be started on the project imaediatcly after the

contracts are signed and that the work can be completed within 8 months.

Pase T





’ ' » .

L.

i map showing the locatiun of proposed drill hole locatiané is included as
&xhibit B. ‘ .

.
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: ' ‘ ‘

. 5. ‘ | |
An office Abnil&ing and a partially dismantled mill are now on the property, but

no expenditure from this projectts funds will be made t0 repair these buildin s
or to put them in operable condition.

Pase 9
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® @
6.

o additional facilities, bwildings or fixburcs will bo purchased, installad
or erected by us for this project.
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7. ~<é) -

- To onc m‘smm cc;uim 2t ig ts De rentod.

7. (b}
©o eperating oguipmont ic &2 hc purchascd.

7. (e}
Cgeipecat to be Lurniched by oporator:
1 Jeep mounted J-35 Dobile .rill equipuent
with #* drill mpe, BMXY core barrcl and 34% aujer
(depreciation, naintenance and fuel to be charge» at

2foperating hmr)
3 {or mors) possenyer cars or litht trucks (as '3@»68{1) R
3t hi/md.le plus _as and ¢il comsuncCe

fmAl a

Be chur T
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- ' | ‘
.’

8.
List of gupervisors and labor {includes those attached for short rperiods only)
1 Geolorist supervisor 3400 /10,
1 {or more) issistant
Geolosist . 350/mo.
1 Chemist 375/mo.
1 Diamond driller :3/hr.
2 {or more) lavorers Pi/hr.
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- . l

2.

Aspayings Proscat plons are for ohbuining specbrographic detormination of
colarhivn in 300 samples O approzimately {50 cach (botal
approxinately (15,000}, In the ovent that resulis satislsclory
to The IR Pield Te=zn ean be obtained by anslysis in our omn
lchoratory, them the cost will be considerably roduced. Asproxi-
nately 51000 for reazents and expendable items is %o Le provided
if this lattor course is followed.

Diavond ‘ ‘ -
ériliinzs A total of approximately 6200 feet of diamond core drillin: is
plamned for the project at an ostimated averaje cost of 5 per
foot. I.0le size to De programmed as MY snd AL combinations.
Erilling to be done escentially by contract companies. Contracts
being let to qualified bidder submitting lowest sealed bid.

Orilling bits, drill pipe, aucer, cagsin: and

rizcellaneous hand tools for oporators drill: (500

in the event “that it is porc ccoromical for oporator o use his
ovn drill on uppor 5D feed of the 29 programmed holes, thic
amount should be inercased to epproxinastely 45,530 and the anount
- for contract drilling rcdaced;. .

Liscellancous serviccs aud oxpendable supplies {such as sample sacks,
‘michaoks, orilee end drafiin: supplies, biue priabing, ote.)s 200

(asokine and oil {for trucks, ears aad poevcr Srill Jurnished by cperator): 5500

Utikitics for laboratory (in event Zhsb opowatoric labowalsiy docs
aalyiical work for this project)}:s (S0

Paze 13
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0, (ﬁ) . o
The operator is prepared tn invest (6,000 in the proposed project.

ficisnt to pay the operatorfs share (107) in accordance

10, {b) |
Thic amount is eaffi
with the resulations on Jovernment participation,

LT iyl
vaze I
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ot agplicable.
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Form MF-103
(Revised June 1951) -

. ‘ DE

UNITED STATES DEPARTMENT OF THE INTERIOR
E MINERALS ADMINISTRATION

Budget Bureau No. 42-R1035.1.

[S

y MF-103 Should Be Filed With General Technical Data Form MF-100

APPLICATION FOR AID FOR AN.
EXPLORATION PROJECT PURSUANT TO

MINERAL ORDER 5, UNDER

DEFENSE PRODUCTION ACT OF 1950

Not To Be Filled in by Applicant
Docket No. - DMER. 2ol qu ..................

Metal or Mineral _____ .

N e e mmmmcmmmdc—m—em

™ Arkansas Resources & Development Commiskion

104 State Capitol Building
Little Rock, Arkansas

I

Name a.nd
address of
applicant

_ Date APTil 2, 1952

If you have already filed MF-100, give date filed -

, type of assistance requested

DMA Docket Number (if available)

-=-

INSTRUCTIONS

Read Mineral Ordex; 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 in any way involved in the exploratigﬁpf)fb

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, ete.) and DMA Docket Number, if available.
When a question is inapplicable it should be so stated in the
form. Additional sheets should be attached in answering any
questions or in supplying additional information. IF YOU
CANNOT ANSWER A QUESTION, SO STATE.

ct lncludmg anyfemstmg
H .Z . ;l‘ul:-llg'ﬂ

Betencs [

(b) If you are not the owner of the property, submit a copy of the lease, purchase option, or other agreerents under which

you are authorized to operate the property with each copy of your application.

Al’ L\ 1 \)&/‘

(¢) lee the legal description of the exact parcel, plot, or area upon whlch the exploratlon isto 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 arerany 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 requiréd 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 ornot you wish to have them returned.

'16—64067-2





The information req@d in questions 3, 4, 5, 6, 7, 8, and 9 below sh. be answered specifically and in defail, as this
information will be attach and 1ncorporated 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.

8. (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, bulldmgs, 1nsta11atlons, 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
(¢) Furnished by you
with the rental, purchase price, or depreciation of each item, as the case may be, to be charged asa cost of the project.

8. Furmsh an itemized schedule of labor, by numbers and classes (miners, muckers, ete.) 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. (@) How much are you prepared to invest in the proposed project?

(d) Is this amount sufficient to pay your part of the cost of the prOJect in accordance with the regulatlons 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

YA

ignature of authorized official)

Charles R.. Bower

Executive Director

Arkansas Resources & Development
Commission

By (. ZF7

(Name of company)

april 2, 1952

(Date) ) A (Title)

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

U. S. GOVERNMENT PRINTING OFFICE  16—64067-2
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LANDS OWNED IN FEE BY MAGNET COVE
RUTILE COMPANY

Part of the Southwest Quarter (SWk) of the Northwest Quarter (NW;) of Section
Seventeen (17), Township Three (3) South, Range Seventeen (17) West, more particu-
larly described as follows: Beginning at the Southwest corner of said Southwest
Quarter (SWL) 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 26l feet, thence South 61 degrees West 200 feet, thence South
20 degrees and 30 mimites 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 3953 feet West of the East line of the said tract, thence
East parallel with the South line of the said tract 3953 feet to the East line,

" thence South along the East line of said tract 132 feet to the Southeast corner of
the Southwest Quarter (SW3) of the Northwest Quarter (NW}) 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 Half (S%) 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 Half (S3) 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, 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 266l 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 mimutes East 918 feet,
thence East parallel with the South line of said Section L7h.5 feet, thence South
'30 degrees and 30 minutes West 918 feet, thence West L7he5 feet to the point of
beginning. -

Part of the South Half (S%) of the Southwest Quarter (SW}) of Section Eighteen
(18), Tovnship 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 Sectiom 1345.5 feet to the Southwest corner. of
the land now owned by J. W. Kimzey, thence North 990 feet, thence West 13L43.5
feet to the West line of said Section, themce South 990 feet to the point of

beginninge.

The Southeast Quarter (SE}) of the Southeast Quarter (SE}) of Section Thirteen
(13), Township Three (3) South, Range Eighteen (18) West. o
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i._ (a) (COntinued)' . Q

TANDS OF RUTHERFORD ESTATE
AS DESCRIBED IN MINERAL LEASE

The Northeast Quarter (NEL) of Section Eighteen (18), Township Three (3)

South, Range Seventeen (17) West, containing 160 acres, more or less; the
Fractional East Half (Frl. E}) of the Northwest Quarter (NW%) of Section Eight-
een (18), Township Three (3) South, Range Seventeen (17) West, containing 6l.08
acres, more or less; and all that part of the East Half (E3) of the Southeast
Quarter (SE:) and all that part of the East Half (E) of the West Half (W) of
the Southeast Quarter (SEL) 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 lesse '

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 (mumbered pages 4 and 5) are properly
authenticated "owner's consent to lien®" forms.
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ExplorationAPermit

The Magnet Cove Titanium Corporation, being the owner in fee of 207 acres
in Hot Spring COunty, Arkansas, described as:

- part of the S of the Nwl of section 17, T. 35, R. 1TW,
21 acres;

the west 2742 feet of S} of section 18, T. 35S, Re 17W except
the E 1320.5 feet of the S 990 feet thereof and except 10
acres; .
the SEz of the SE4 of section 13, T. 35S, R. 18W;
and being the 1essee of the mlneral rights on a contiguous tract of land
consistlng of 306 acres, owned by the Rutherford Estate, described as:

the NEX; E} NWa; and part of the SE4, all in section 18,
Te 3S,- 2. 17w,

do grant for the period of one year to the State of Arkangas,'Resources &l
Development Commission, Division of Geology, a permit to carry on such'explora-
tion as they deem necesséry 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 oﬁt,all phases of exploratiop providgd in any agreemehts'they make with

the D.M«E.Ae concerning the above described properties.
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The D:i.visioﬁ of Géology, acting for the State of Arkansas, Resources &
Deveiopmen‘t. Commission, agrees to diligent.ly_ explore the above described
tracts, within the limits of .its fa.cilitieé and to promftly apply i‘oz"
financial assistance from the D.M.E.A. to carry on exploration to determine
nature and extent of the minefals and ores occurring on or below the subject
propertiés. It further aigfees to furnish the grantors of this permit com- .

plete records of the results of all exploration performed under this permit. -

It is further agréed 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 té.ke effecte In the event that an exploration contract m.th the
DeMeEeAe 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 shall become effective.

/WJW

Ce He Scott, President -
Magnet Cove Titanium Corporatlon

March 20, 1952
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YHIREAS, the undoersigned, as owner, CO-OWinar, lassor, or seller

nas an interest in certain property in the Htate of ARKANSQ% s
County of , which iy the subject of & proposed Bxplors=

tion Project Conuract, horeinalter called the “Contract®, beiwsan the
United States of pmerica, hereinaftsr called the “Government®, and

The.State_af Arkansas,-Arkansas-Rescurees—&-Deveiopment—Gommiesien

hereinafter called the "Operator?; and

IMENGAS, under certain provisions of sald Contract which are
set forth on the roverse side horeof, the Govermment will acquire coertain
rights and equities which do or way conflict with or bs adverse to the
interest of tho undorsigned in said property;

HOY THENENCRD, the undersijmed, in consideration of suid Contrast
and as an inducement t¢ the Government and Uperator to enter into sane,
undertakes and ayrees as followa:

1. The Goverment!s equity in and rizht to remove facilities,
buildinge, fixtures, and equipment, as provided in the Contract, drall
prevail over and be prior and superior to any conflicting or adverse
rights of the undersigned.

2. 'The fGoverament's percentags royalty on net maelter rcturns
or other net proceeds realiced from ore, concentrates, or metal produced
within ton (1) years irom the date of the Contract, ami the Government's
1ien for the payment of said percentsge royalty shall attach to the minoral
deposit and the production therefrom, in the amount of the Govermment's
contribution, not in excess of §50,000.00 (fifty thousand dollars) ,
all upon the terms ami conditione set forth in said Conbtract.

3. The underaigned shall commit no act nor asserd any clalm that

puy contravene or conflict with the lien, claim, or rights of the Governmend

under the provizions of tho said Contract. This agroenent shall be binding
upon the heirs, executors, adsinlsirators, successirs, and ssoiines o e
undersigned. :

Dated this second day of April s 1952
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A VHIREAS, the undersigned, as owner, CO=-OWNSr, lessor, or selley
has an interest in certuin property in the State of SAS N
County of  HOT SPRING , waich is the subject of & proposed ExXpiora=
tion Project Coniract, hereinafter called the wContract, betwasen the.
United States of Americn, hereinafter called the "Government®, and

The State of Arkensas, Arkansas Resources & Development.Cammission .

hereinafter calied the "Operator’; and

PHENZAS, under certain provisions of said Contract which are
set forth on the roverse side horeof, the Government will acquire certain
rights and equities nhich do or may conflict with or be adverge to the
interest of tho wlersigned in said propertiy; ‘

N0 THENEFORZ, the undarsigned, in comsideration of gaid Contract
and as an inducement to the Jovernment and Operator to enter into saue,
undertakes and ayrees as follows:

1. The Government's equity in and right to remove facilities,
butldings, fixtures, and equipment, as provided in the Contract; shall
prevail ovar and be prior and superior to any conflicting or adverse
rights of the undersigned.

2. The Government's percentags royalty on net mmelter returns
or other net procesds realized from ore, concentrates, or netal produced
within ten (10) years from the date of the Contract, and the Goveranment's
lien for the payment of said perccntage royalty shall attach to the minoral
deposit and the produstion therefrom, in the amount of the Goverment's

contribution, not in excess of $50,000.00 gfiftx thousand dollars) ’
all upon the terms and eonditione ael forin in said Conbtract. ‘

3. The undersigned shall commit no act nor assert any claim that
ney contravene or conflict with the liem, claim, or rights of the Govorrmend

under the provigions of the said Contract. This agreenent shall be Linding

upon the heirs, executors, adainisirators, &successors, and asgigns orf the
undersigned. .

-

Dated this 31lst day of March y 1952,

therford Estate

J. B RutherfoW
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2. (a)

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 .1950.

In this report it is described as the '"Magnet Cove Rutile Company Deposit®
(pages 13-L1 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 0ld 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. S. 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.
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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 drlllmg)

This phase is to consist of sampling cores from previous U. S. Bureau of Mines
drilling and the determination of the columbium content of these samples.

Cost: Geologists (including field and

traveling expenses) $ 550

Analysis of samples. . 5,000
Total (not to exceed) $5,550
" FPhase 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 DMEA Field Team. The purpose of
Phase IT is to determines )
(1) The extension in depth of the mineralized area.

(2) The columbium content of ore occurring in areas not penetrated by
.Ue Se 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.

Costs Geologists (including field and

traveling expenses) $3,000
Diamond drilling (6200 feet @ ,
$5/f00t) . 31,000
Sampling and analyses 10,000

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 $50,550.
3. (b)

It is a.nt:.clpated that work can be started on the project immediately after the
contracts are signed and that the work can be completed within 8 months.
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A map showing the location of proposed d.rll'l. hole locations is included as
Exhibit B.
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5.

‘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.
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7. (a)

No operating equipment is to be rented.

7. (b)
No operating equipment is to be purchased.

7. (e)
Equipmént to be furnished by operator: .
1 Jeepvmndnted B-35 Mobile Drill equipment
with "™N" drill pipe, "NX" core barrel and 33" auger
(depreciation, maintenance and fuel to be charge at
$2/§perating hour)

1 (or more) passengef cars or light trucks (as needed), to
"be charged at L¢/mile plus gas and oil consumed.
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8.

List of supervisors and labor (includes those attached for short periods only)

1 Geologist supervisor $400/mo .
1 (or more) Assistant :
Geologist 350/mo.
1 Chemist . 375/mo.
1 Engineer 375/mo.
1 Diamond driller $3/hr.
2 (or more) laborers $ .
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Assaying: Present plans are for .obtaining spectrographic determination of
columbium in 300 samples @ approximately $50 each (total
approximately $15,000). In the event that results satisfactory
to the DMEA 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 core 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.

Drllllng 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 35 500 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 £urnished'by operator): $500

Utilities for labératory (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 amount is sufficient to pay the operator's share (10%) in accordance
with the regulations on Government participation.
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1.

Not applicable.
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columplium 15 apparentvly Mnoimavely assSocldield Wibll ULE Lwibdlllilda dpElalo, WikiE 48 <
good possibility that 'I:.he 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

MINERAL RECOVERABLE ESTIMATED COST
ORE OR MINERAL RESERVE Esg(z)vx};xsmn CONTENT GRI(;Z: ¥:¢UE UNIT VALUE OF PRODUCTION

Pén TIOI; B PER ToN PER ToN

(Grade

() ' (b) © @ ()

Measured (proved)

Indicated (probable)

(¢) 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. /7

(8) Describe gravel, stating whether fine, medium or coarse; loose, tight,‘vcemen’ced, 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 DMEA application.

Give road distances to shipping, supply and residence points, stating kind and condition of roads.

14. Water Supply:  Information not knowm.
State source and quantity of water available for operations and whether sufficient for all seasons of year.

16. 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 DMEA applicatione

Describe present equipment on the property, including buildings. (State condi.tioh.) List major pieces of equipment
now owned or controlled and in serviceable condition available for this operation.

18. Are there any particular cqnditions 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, _ //9)
Arkansas Resources & Development Commission - gy W Pl 2 0
(Name of company) Charles R at\n‘e of authonzed official)
) Executive D:Lrector
April 2, 1952 _Resources & Development........
(Date) Commission

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. 5. GOVERNMENT PRINTING OFFICE 16—63792-1
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Form Mr-100 ~ U.. DEPARTMENT OF FHE lNTERlOR 7 Bt o

DEFENSE MINERALS ADMINISTRATION

GENERAL TECHNICAL DATA . : ' NOT TO BE FILI.,EDV IN BY APPLICANT

FOR USE UNDER THE v _ ' Docket No, _Dhgﬁ--_-_&‘ig .................. _—
DEFENSE PRODUCTION ACT OF 1950 Date received Lt" [5S-S5 A

— Arkansas Resources & Development Commisgion
10l State Capitol Building
Little Rock, Arkansas

. ) Name and

. address of

I— —-I applicant

pate__ADTIl 2, 1952
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 (xes) 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.
(¢) Linear feet of tunnels or adits.
(d) Linear feet of other mine openings (explain briefly). CEPARY 2 BF THE [:Kﬁifm
Indicate whether mine is flooded or not. Describe any pumping problems. Give size or Prhductive capacity
#3, .:For each operation listed above supply the-following: RERE SR
(a) Distance and direction from nearest town and sthpmg point., ) e
(b) Mining district. . ; o To 1o
(¢) Township, Section, Range. g . AFR 1 “ 1902
(d) County, State.
. (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 operatione
[0 Lessee. .
O Contractor. ;
5. Number of years in production 12
If not in production or operation, estimated date when production will begin NOt known
6. Experience of operators:
Describe the mining and general business experience of (a.) the apphcant and . (b) the person or persons who manage the
project. Not applicable (project under management of the State Geologistts Office 5
7. History:

#(a) Give a statement, as complete as possible, of plevmus exploration, development, operation, and productlon of property,
% with reasons for suspension of operation.

'(b) State briefly the known history and pro.d}l,ctiorx of adjoining and neighboring properties. .

(¢) Furnish any availablé (private) reports that may apply to this application, including results of mine examinations,
recommended exploration and development and metallur g1cal inyvestigations. .

# .See Exhibit A of accompanying DMEA. applicatn.on.

16—63792-2
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8. Names and addresses of Ofﬁcers, Dlrectors, or Partners. and in addltlon thereto the five largest stockholders if- applicant is a

corporatxon

Not applicable

(Appllcant is an agency of the State of Arkansas)

. TOTAL OF
NUMBER OF SHARES Lxm INSURANCE
o ‘gf&[{{:f‘ HELD IN APPLICANT < CARRIED FOR
- CoMMIS- CORPORATION BENEFIT OF APPLICANT
[ SIONS, e -
e et ey BoNUSES, | Estimaten’ I
((I)gnmmAL Tml_n RE CEI\;'I':‘.D . v'VNE'r
officer is also ORTH
NAaME AND ADDRESS director indicate APE&OCIKNT QUTSIDE OF Net Cash
by, “D”) AND AF INTEREST IN Surrender
FILIATES APPLICANT Common . ‘Preferred, Amount Value
* DuURING ’ h After
44 LaAsT Loans
FiscaL
L. YEAI}
(a) (b) - () (d) (e) () () (h)
1
____________________________________________________ TorALoedeceeee | X XXX X[ XXXXX|XXXXX
If more lines are needed continue on separate sheet.
9. Capital Stock Issues: NoOt appllcable (see B above)
v For Corporate Applicants
y NUMBER OF SHARES DiviDEND RATE
ITEM AUTHORIZED OUTSTANDING PAR VALUE OUTSTANDING LAST PAID*
(a) (b) (c) (d) (e)
Common stock S $ 3. S
Preferred stock..._._____ S 3 $
— -
*Indicate period covered. S
10. Pro ion: 3 )
0. Production None since 19hh .
R PRESENT
. KiIND oF 1948 1949 1950 AVERAGE
ITEM Probuct - TorAL TorAL TOTAL MoNTHLY
(a) (b) () (d) (e)

measure and type of process)

. Quantity of product mined or quarried (Short, long,
metric tons; barrels; pounds; ete.) .o

Quantity of product processed (speclfy ‘unit of

(specify units of measure)

. Quantity and grade of product sold or- shipped

” -

4

11. Do you contemplate a change in the present average monthly rate of production?

production and basis of change.

12. Ore or Mineral Reserves:

7 (a) Describe the ore or mmeral

ore reserves.

T

Not appllcable ......

\depos1t briefly. Accompany the application by any available repo
The maximum known dimensions of the orebody are about 2400 feet

in an east-west direction and about 1000 feet north-south (total area about

30 acres).

If so, state estimated maximum mohthly

on the geology and

16—03792-1

The deepest drill hole (188 ft.) was still in rutile bearing ore. Since










¢

DHEN-24d b

CoNTa.Ns ‘buuéﬂul
<« @ mpvPs —
i p"‘wﬂlCH ARE
ArcacHed Yo baczol

Bou LETIN.






A ’;g

Bureau of Mines
Report of Investigations 4851

MINERAL DRESSING INVESTIGATION OF TITANIUM ORE
FROM THE CHRISTY PROPERTY,
" HOT SPRING COUNTY, ARK.

BY M. M. FINE AND D. W. FROMMER

United States Department of the Interior— March 1952






MINERAL DRESSING INVESTIGATION OF TITANIUM ORE
FROM THE CHRISTY PROPERTY,
HOT SPRING COUNTY, ARK.

BY M. M. FINE AND D. W. FROMMER

« % % % % % % » » Report of Investigations 4851

. UNITED STATES DEPARTMENT OF THE INTERIOR
: Oscar L. Chapman, Secretary
B.UREAU OF MINES
J. J. Forbes, Director

[ N

Work on manuscript completed July 1951. The Bureau of Mines will welcome reprinting
of this paper, provided the following footnote acknowledgment is made: “Reprinted from
Bureau of Mines Report of Investigations 4851.”

March 1952





MINERAL DRESSING INVESTIGATION OF TITANIUM ORE
FROM THE CHRISTY PROPERTY,
HOT SPRING COUNTY, ARK.

by

M. M. FineL/ and D. W. Fromherl/

CONTENTS

Page
Introduction .ieeeeeeeeececcesensesccessrsassonsscacesceses 1
Description of Ore DOAY seceecocescoroonoesoscassonscscosss 1
Christy brookite ore, sample 1 teeeeeeeecececscoconcosanss 2
Method of samMPling .ceeeseececenocsonccccacncocsnsans 2
Description of sample 1 ..eeeeseececcecccccnccocannss 2
Beneficiation of Ore ...eieeeieevecccccscoceccnnnnnnes 2

Christy brookite ore, sample 2 .........................;.
Method of sampling teeeeeececcececesocsocsssscsoaoesns
Description of sample 2 ...ieeeevcecocssccnseessononns

Beneficiation of sample 2 ...ceceoccoceccecnasscncesns

[c )N B BT BN

Christy brookite ore - a possible source of vanadium .....

Summary and conCluSions ..eevecsececcccseoscscccccsansncses T
TABLES
1. Christy brookite ore, sample 1 - composite sample,

residual Ore DOAY ceeeeeeecceccccaonscsssccesensssse L

2. Christy brookite ore, sample 2 - drill-hole composite. 6

;/ Metallurgist, Mississippi Valley Experiment Station, Bureau
of Mines, Rolla, Mo, "

Report of Investigations 4851





fé#lﬂﬂbmmﬁﬁﬁa-

Laboratory investigations have o'x:oaiiced‘ flo{tation" concéntrates u‘contaimng
91 to more than 92 percent titania, Wlth fair I‘eCOVeI'leS, from the Chlist*“
property, Hot Spnng Count,j, Ark.} .

The titanium-bearing ore on the Christy property. occurs in a quartz-clay-
iron oxide mineralization, whicH contains, on the aveérdge, about 6.0 percent
TiOp, chiefly as the mneral brookrl;e brook:L te and rutlle are different crys-
talline forms of titanium dioxide. - -~ -

Recent work by the Bureau of M1nes2/ ha.S shown that ’clto.plum chlorlde can
be produced :ceudlly from the ruiule -type mineral by reductlon with coke fol- .
lowed by low-temperature chlonnatlon. Betalllc titanxum 1s 1n tum derlved
from the chlorlde by’ the Kroll process 3

ADESQRIPTION.OF ORE Bobyﬁi;“;ﬂ'

The occurrence of tltanium-bearmé minerals at Magnet Cove, in Hot Spring
‘County, Ark., has been known since 1890. "~ The-Magnet Cove deposits are in a
basinlike area about 2 miles in diameter, contalnlqg both brookite. and rutile
minerals .. The main concentrations howevcr , are in’ tWO gencral areas} ~’I'he ,
alluvial and residual’ devosits in ’che northérm part of the cove 1517erior and '
the brookite-quartz area along the northeastern cdgc of the cove .=

A3 recent dnllmg nrogect by the Tederal Burcau of Mlncsi/ has estab—
lished that “the. Christy brookltc dep031t cons;Lsts of a residual ore body and
an under lylng primry’ ore body conto.mlng the grea.ter tonnage of ore.  The
residual ore body, extcndlng to a pOSolblO denth of 20 feet, is m;tnly the
PI‘OdU.Cu of” WOrking and *weatherlng ‘of the’ pn:mry ore body aﬁd consists of _
quartzite- fmgments, free brookite CI"}/Stc.lS, and’ broo}'lte in’ porous cryst'xl-
line qua.rtz masses in a matrix of red clay and iron ‘oxides. The primry ore
body has much the same constitution, but occurs undisturbed from the .original
zones of" minerallzg710n , With layers of barren clay scperating the brookite-.
bearing quartzite .2 Ev:.dence also 1ndlcates that the primary ore. body has
undergone omdatlon,'cs one’ tcst hole términated in pyritic brookite ore..

2/ Gorski, C. H., Prepatration of Titanium Tetrachloride Irom Rutile: Journal. .
of Metcls, Trons. Am. Inst. Min. and Met. Eng., vol. 191, February 1951,
p. 131.

3/ Kroll, W. J:, The Production of Ductile Titenium: Trons. Electrochem.
Soc., vol. T8, 1940, pp. 35-47..

__/ Holbtrook, Drew F., A Brookite. Depos:d:. in Hot Snrlng County, Ark.. Arkansas

" Resources cnd Dovelopment Commlssmn Division of Gcology, Bull. 11, 1947. '

2/ Reed, Donzld F., Invcstigatlon of’ C‘hmsty Titanium Deposit, Hot Spring .
County, Ark.: Burcou of ‘Mincs Rept. of Investigations 4592 1948, 10 pp.

6/ Fryklund, Verne Ce, Jrv, and Holbrook, Drew F., Titahium Ore Deposits:
Arkansas Réscurces a and Development Com1851on, D1V1S1on of Geology,

‘Bull. 16,1950, ». 53-6k,
A5k | -1-





The Christy deposit contains, in addition to the brookite, the titanium-
bearing minerals rutile, leucoxene, and taeniolite. In both the residual and
primary ore body the average size of the brookite crystals does not exceed
0.5 mm: 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 end at-
tached to quartzite fragments, whereas, in the grimary ore the brookite crys-
tals occur within or fastened to the quartzite. - L _

Approximately 0.4 to O 7 percent vanadium as the pentoxide was found
within the ore bodies, the exact mode of occurrence being indeterminate.

o CHRISTY BROOKITE ORE SAMPIE 1

' Method of Sampling‘-_< .'

~ The initial phase of the present mineral-dressing, study was'conducted on
a composite sample of the residuel ore body - obtained from a series of 20 test.
pits sampled in l9h7 by engineers of the Bureau of Mines._ Sempling of the de--
posit was mede so as to obtain ore from depths renging from.1l to 25 feet, the N
approximate mean depth being about 12 feet. Each pit was the source of l to
6 samples, each sample representing about 4 feet of depth. Some 3,000 pounds
of ore was combined in a composite sample for flotation studies.

DéSCfiEtion'of Sampié ifﬁ DR

Petrographic examination of the sample revealed that the ore had under-
gone considerable weathering ‘and was composed chiefly of quartz, iron oxides, s
iron oxide-stained clay, and brookite. T ST c e

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. l5o-mesh. Grinding to that size,
however, Would insure liberation of most of the noninclndsd brookites . In. ad-
dition, the clay fraction contained an appreciable amount of fine brookite
crystals or crystal fragmentB.'_.; S o
7 Sl
Chemical analyses of several samples of the residual ore showed the avera
age tltanium dioxide content to be 5. 9 percent. Iiog. ‘Other constituents were;}

A l_v.

&s follows: - Iron, 8.3 percent; silica, 69.4 percent;. alumina, 7.8 percent, ”u,-"

sulfur,. 1éss .than 0.05 rercent; phosphorus less than 0.05 percent and
vanadium pentoxide O 4H percent. o mm—— . o ‘

T

Beneficiation of Ore .

Because of the intimete association of the mineral constituents flotatio o
was the’ only method of beneficiation that’ was applicable. Preliminary float— o
sink separations employing heavy organic. liquids as’-the separating mediums,

showed -that’ gravity methods wWere not capable of producing concentrates of. the “"N

desired. grade rnor was it possible to_reject.a .clean .
Fryklund, Verne-C., Jr., end Holbrook Drev F., Titanium Ore Deposits
Arkensas” Resources and Development Commission, DlVlSlon of Geology, Bull.f

ysq 167 1950, Bo 53-6k 2
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ing.
agen:%s fai“leﬁ yield a concentrate in excéss. of .80 percent titanium diox1de

The sample was prepared for flotation by crushing to minus-1-1/4-inch
size and mixed by repeated coning and quartering. A representative portion
was then reduced to minus-20-mesh.in a roll crusher, mixed thoroughly to
insure homogeneity,. _and set aside for use as flotation feed.

Prelimlnary flotatlon studies were made on pulps ground wet to minus-
150-mesh using fatty acid collectors in an ‘alkaline pulp. The initial ex-
periments on undeslimed 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. removed before flotation. The slime fraction was ‘lower
in titanium than Mre , 80 tﬁgbultimateﬁx:e,ccxeryewas\ net appreciably ™

st

decreased as a result of this operation. In' the deslimed. pulg‘\,mpetroleum
SUJfonate. PIOMOters. TS functioned.s

powexrful co ollectors for. broekite-in. -
strongly acid c:.rcuits. Unfortunately, these reagents had -an- equal affinity
: ,end The invarigble Tesurt Concentrate
Experimentation With a w

£y of modirying Té-

c It was ultimately discovered that a- SOluble soap, sodium oleate was the
most satisfactory ‘collector- for the brookite in the rougher stage, bht an
aliphatic amine in ‘the later cleaner stages assisted materially in the re-
Jection of iron. oxides. -The preflotation procedure was as follows: 'The . pri-
mary slime in the crushed 20-mesh head sample was dispersed with: caustic soda:
and a complex glassy phosphate, the pulp was settled, and the. dispersed slime
wag decanted. The settled sand was ground to minus- l5o—mesh and. the. small
amount of secondary, or grinding, slime ‘that .remained in suspension also was
decanted. This preflotation preparation was a matter of some importance. in -
the. treatment of the he Christy ore. The use of the glassy complex phosphate

as a dispersant was particularly beneficial.

......

Following the preparation outlined above,. the brookite was selectively
activated and promoted by alternate stage additions of either barium or: lead
salts and sodium oleate. -The rougher concentrate was essentially e mxture h
of much brookite and smaller amounts’ of occludsa 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 menner, such prolonge :
bility of the brookite with a 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-
acid and sodium fluoride to destroy the soap froth. ‘A’ small amount of ali-
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 ‘recovery, after two additional
cleanings, of a high grade brookite.

The results of a typical test on the sample from the residual ore body
are presented in table 1.

sl | b | -3 -
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TABIE 15 - Christy brookite. ore L

Sample 1 P Compcsite sam'ple; resi'dﬁal ore body

(Metallurgical data)

- Weight Anal 51s percentt : Recovery, percent

: ‘Product: .| percent | Ti0p |Si02| Fe [Vo05 | of total 1102
Concentrate eessr0ceacs 0t s '3_.8' . %08 ‘lc)"‘ ‘ 1.6 O.h‘l 60 6: .
Amine middlings Cseserassecee | 1.9 33 .5 : - - . - 1 10. 9 ; ' i
Soap middlings eessscane se6eee |’ 2 08‘ 12 58 - .= "' b B 6 02 ' !
Ta-ils ve00s00v0erisrec0sreer 66 06' R 1-16 L= ‘ - - . 13.3 - l\‘/
Slimes ‘essscesnsesesenaceiadee 2&.9 . 2ol T - . N 9-0

CompOSite‘- eepoeossvsetese |- 100-0 ) 508" - . Lo . . 100.0

(Ope rating data)

Pounds per ton of crude ore -
. Soap flotation ~ ' Amine- flotation -
o e De - Cleaners|{Condition| - | Cleaners
Reagents . |Grind slime [Rougher| 1 .[2 | 1 ] 2 Rougher 1. 12
Caustic Soda seeeas e 2.0 .- - e - - .= .. - Ml B
Sodium tetraphosphatel/ | 2.0 o B N e TR BN P P D
Lead acetate sveevecses - - Ooh - - - ‘-_':’ ‘ " A N B
Sodium Oleate esecscecs | = - 01" 1T = b= = " ) - - -~
Pine Oil segeececeseqee, - - - 0005 i 0.05 "' . o - Ao .
Methyl amyl alcohol eee| - S - - b-l -] - - |l - 10.05
Sulfuric acid eiesovese| = - - <~ =130 | = | - !1.0 (1.0
Sodium fluoﬁde eescae il - - - - l.O - - 025 025
ArmaC"'CDg/- e eesen0ep e - - - - -] - _‘_0013 .- - ~
PH4.o'ocoo¢ol_.oo-fooo-_.-o. - - 8 5 - - 2.0 - - , - -
Time «eeecess minutes 5 15 15 ) 5 5 ) 5 1 '

5.5
1/ Heyden Chemical Corp., Rumford Division, Rumford 16, R. 1 (Qua.draf‘os)
g/ ‘Armour and Co., 1355 We 3.'Lst St., Chicago 9, I1l.

It may be noted that a concentrate containing 92.8 percent titanium dioxide,

1.4 percent silica, 1 .6 percent iron, and 0.h1 percent venedium rentoxide .was. - . . ®
achieved with a recovery of 60.6 percent .of the contained titania.  To produce '
such high-grade concentrates, however, requires catreful manipulation of the s

process in which the preflotation treatment plays an important part.: For ex- .
ample, - in a similar test, differing only in & slight variation in preflotatlon
treatment, T2 percent of the titanium was recovered in a concentrate of the
following composition: 90.9 percent titania 2.4 percent silica, 2,0 percent

iron, and 0.4l percent vanadium pentoxide. It is particularly important that

the ore be dev01d of slimes before changing to the acid. circuit and amine float. o

Approximately 9.0 percent of the titania 1s re)ected in the slimes, the

major Portion of which is probably in titanium-bearing clays and other equally
unrecoverable minerals. . S

ks - b -
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CHBISTY BROOKITE ORE SAMPLE 2 »

Method of Samplins.r,

' Sample 2 was prepared by compositing portions of drill-hole-cores 1/
About 600 pounds of sample was. submitted for metallurgical testing, repre-

‘senting those- portions -of the drill holes cons:.dered to be ore. in preparing

tonnage estimates.

Descrlptlon of Semnle 2

Megascopic and- microscopic examination of the drill hole composite showed

- 4hdat it was similar mineralogically to sampie 1.:: The énly notadble difference

was the presence of more clay and less quartz.'

The chenuce.l composition was- as follows: 6.1 percent titanium. dioxide;

- 8.3 percent iron, 61.6- percent silica., 8 9 percent .alumine; and 0.67 percent

vanadium pentoxide. e

Bene:f‘ici-at'io‘n- of Sample 2

B IR

~ The sample was prepared for flotation by the proceduré previcusly outlined.
The ore was deslimed before flotation with caustic soda and-Quadrafos, as in
semple 1. Because of the greater ¢lay 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 sample 1, exceot that
beécause of the greater proportion of slimes slightly greater quantlties of re-

- agents were needed for adequate activation and collection. ' This may be noted

in table 2, which® summarizes a typlcal test on sample 2.

Both recovery. and grade of concentrate were lower than in the data of
table 1. The lower recovery, of course, is due to the higher clay content
of the drll'l-hole composite, which resulted in a loss of 21.7 rercent of the
titania in the slimes as agamst only 9.0 rercent in the case of the surface
sample . The additional clay probably reduced the select1v1ty in: the flotation
of ‘sample 2 ‘giving a lower-grade concentrate.

"7/ See reference ®; p. 1.

459L ' -5 -





TABIE 2. - Christy brookite ore

Sample:é L:Driil-hoiéeéamﬁbsite

(Metallurgical date)

. .. ...+ | Weight, |.. Analysis, percent _ | Percent of

. Product . ' . .| percent | TiO2 .| Si0p | - Fe - | V205 | total TiOp
Concentrate seeeeccocesssseese 3.6 91,2 | 1.15| 1.87 [ 0.30 | . 55.2°
Amine middlings S0 s0000sresace v 1-0 21'-.9 - - : - ' )4'.2
Soapmiddlings esecesscscsessce | 3-3 1105 . “ - - 60"'-
Tails o,-o-ccc.-o-oc-ooo-o‘oo".vo 52.9 b l.Ll- : - - - A 1205
Slimes secsseraiececrecnrace s . 3902 o 3 53 R L= - 21.7
L. ComPOSitre o..ro.o.oo-oco..; lO0.0 509 o= L= L= 100.0

(Operating data)

" Pounds:per ton-crude oreé . - .
Soap flotation '~ [~ Amine flotation -
De- {Condi- Cleaners |Condi-{ Cleaner
Reagents . {Grind|slime | tion- {Rougher]| -1 2 tion |Rougher 1

" Caustic 5042 eececes | 240 S | e - |-l - - - -
‘Sodium tetraphosphate | 2.0 | =~ | 0.5 - S T T S -

" Lead acetate .eesven| - S T o 1S B T S T A R S A
Sodium Oleat_e »(on__"o,..‘qy - N ht ' ‘;' 050 .- - Loel . - =
Methyl amyl alcohols| - | = | "= .| = .08 10.0810.05| - BT ERE
Pine Oil esesdeevene - - - - 1 - - 0-08 - . e
Sulfuric acid ceeses|. =. | .= RS -t~ = 130 | - . ] 1.0
Sodium fluorid-e XYY - T ) - : = _',."' - 1 QO' o= ' ;-25
ARMAC-CD oeevosecnes | = - - o= e e e 0,125 -

PH :‘..-.'..'.'.’».:‘. .".v - 7.6 R I " iE.O o= -
Time +.ees minutes | 5 15 1.5 15 5 |5 |5 5 5

[ CHRISTY BROOKITE OFE - A FOSSIBLE SOURCE OF VANADIUM
43:Exa@iﬁéfiéﬁgdf'the drili-cofes and siudges;éhowéd_éppreéiéblérémbunts of -
venadium in both the residual and :primary ore bodies. Analysis of the oom-

posite samples gave values of O.4% and 0.67 percent venadium péntoxide in sam-
ples 1 and 2 respectively. ' '

The mode of occugrence and distribution of the vanadium are not known.
Fryklund and Holbrook_/ 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
ore 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 referehce 7, D+ 5.
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from shales2/ and from titaniferous magnetite__/ indicate that vanadium ex-
traction from the Christy ore would be of interest.

SUMMARY AND CONCLUSIONS

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 60.6 percent recovery at a grade of 92.8 percent TiOp, 1.kt percent silica,
and 1.6 percent iron; the other, a 55.2 percent recovery at a grade of 91.2
percent TiOp, 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
ilmenite were produced..

The success of the flotation depends, to a considerable extent, on an

adequate preflotation treatment including an alkaline blunge and nearly com-
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 flotaetion in an acid circuit.

o/

10/

'hsgh
Int,

Revitz, S. F., Nicholson, I. W., Chindgren, C. S., Bauerle, L. C.,
Williems, F. P., Martinson, M. T., Treatment of Idaho-Wyoming Vanadi-
ferous Shales: Am. Inst. Min. and Met. Eng. Tech. Pub. 2176, Metails
Technology,. June 1947.

Cole, Sanford S., and Breitenstein, John $., Recovery of Vanadium from
Titaniferous Magnetite: Am. Inst. Min. and Met. Eng. Meeting, St.
Iouis, Mo., 1951. :

-~ Bu. of Mines, Pgh., Pa.
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