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COBALT'

A Materials Survey

By
Joseph H. Bilbrey, Jr.?

INTRODUCTION AND SUMMARY

OBALT is a silvery gray metal which closely resembles nickel in appear-
ance and properties although it is somewhat harder and more brittle. It
is Tather widely disseminated and is estimated to make up about 0.001
percent of the earth’s crust as compared to 0.020 percent for nickel. Cobalt,
one of the four ferromagnetic elements, is used for many magnetic applica-
tions. It is oxidation resistant, a property which when coupled with its mod-
erately high melting point of 1,495° C., makes it useful in high-temperature
applications.

Although cobalt had been used by man as a coloring agent for glass and
other ceramic products for 4,000 years, it was not isolated as a metal until 1742
and not established as an element until some 40 years later. Early in the 20th
century, cobalt began to be used in alloys, and soon these applications displaced
ceramics as the major consumer of cobalt. The use of cobalt in alloys gave
considerable stimulus to production, and the world output of cobalt increased
rapidly, rising from 400 tons in 1920 to 1,400 tons in 1930 and 5,500 tons n 1940.
With the advent of the jet plane in the mid 1940’s and the consequent in-
creased need for cobalt-bearing high-temperature alloys, cobalt production
again increased, reaching 7,900 tons in 1950. The increased demand for cobalt
during the Korean war coupled with a large demand for stockpiling caused
world production to more than double within the next 10 years, reaching a peak
of 17,300 tons in 1959. , .

Tn 1960, the major uses for cobalt were in permanent-magnet alloys, high-
temperature alloys, hard-facing alloys, tool steels, driers for paints, and ground-
coat frit for enameling. A relatively minor amount of cobalt continued to be
used to color ceramics, but strangely enough, one of its major uses in the
ceramic industry was as a decolorizer—the blue imparted by the cobalt serves to
neutralize the yellow tint caused by iron and other impurities.

Cobalt-bearing deposits are fairly widely distributed, but cobalt ores are
usually found in association with ores of other metals, seldom alone. Cobalt
occurs in minor amounts in many copper and nickel ores throughout the world.
Nearly all laterites contain some cobalt, and it is also found in lead-zine, silver,
and iron ores in many places. But deposits containing cobalt values high
enough to warrant working them for cobalt alone are scarce. The rich ores of
Saxony and Bohemia have been depleted; the high-grade cobalt deposits of
New Caledonia and Canada have been nearly worked out. Of the only two de-
posits worked primarily for cobalt in recent times, one, the Calera deposit in
Idaho, was forced to close because of economic pressure from byproduct cobalt,
although a substantial reserve remained ; the other, at Bou Azzer in Morocco,
was still operating in 1960, but reportedly at a loss.

By far the largest share of the world’s cobalt now comes from central
Africa as a byproduct of copper mining in the Congo and Northern Rhodesia.
The ore reserves of central Africa are immense and contain at least 1 million

1 Work on manuseript completed November 1961.
2 Physieal scientist, Bureau of Mines, Branch of Ferrous Metals, Washington, D.C.

631023—62——2
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tons of recoverable cobalt in the known copper-cobalt deposits of Katanga and
Northern Rhodesia plus an unknown amount in similar deposits in nearby
Uganda. Except for Canada, which has cobalt reserves of about 190,000 tons,
mainly nickel-copper ores, most of the other cobalt reserves of the world are
contained in the laterite deposits of Cuba, New Caledonia, the Philippines, and
other tropical or semitropical areas. These laterites contain substantially more
cobalt than the central African reserves, but in a less available form.

The major reserves of the United States are in a group of deposits in the
Blackbird district of Idaho. Calera Mining Co. in 1959 estimated its cobalt
reserves in this district at 15 million pounds in blocked-out ore plus 225 million
pounds in indicated and inferred ores, a total of 240 million pounds or 120,000
tons. Smaller reserves exist in the Cornwall iron ore deposit of Pennsylvania
and in the lead-zinc ores of southeastern Missouri.

The United States depends on imports, mainly from Africa, for its cobalt,
since domestic productive capacity has always been well under the level of con-
sumption. Since the largest USy producer, the Calera Mining Co., closed mn
1959, domestic productive capacity has been less than 20 percent of the normal
level of consumption.



CHAPTER 1. FORMS AND USES

Forms

METAL

Most of the cobalt consumed by industry is
in the form of metal. Cobalt metal is produced
as briquettes, granules, squares, broken cath-
odes, rondelles, fines, and powder. Briquettes
are made by compacting cobalt powder with
a small amount of organic binder and sintering
the resultant green briquettes to give them
physical strength. Squares are made by cut-
ting cathodes into squares of 1, 2, or 4 inches

“on a side. Broken cathodes are produced by
feeding the cathodes through toothed rolls.
Rondelles are made by converting compacted
pellets of cobalt oxide to metal, using carbon
as the reductant. Fines are a relatively impure
form of cobalt produced as an intermediate

product in certain operations. Powder is the .

end product of the hydrogen-reduction method
of producing cobalt and is also made by reduc-
ing oxides, grinding rondelles, or decomposing
salts, such as the oxalate, precipitated from
special solutions. Raney cobalt, an active form
of cobalt powder for catalytic uses, is produced
by dissolving the aluminum from a finely
divided aluminum-cobalt alloy powder in a
caustic soda solution. Table 1 gives typical
analyses of cobalt metal from the leading
commerical suppliers. :

OXIDE

Cobalt forms three stable oxides,® cobaltous
oxide (Co0O), cobaltic oxide (Co.0s), and
cobaltosic oxide (Cos0.), but only two of these
are used commercially: Gray oxide, mainly
CoO (theoretical cobalt content, 78.65 percent),
and black oxide, mainly Co,0, (theoretical
cobalt content, 73.43 percent).

SALT

The primary producers of cobalt salts gen-
erally offer six cobalt salts to their customers.
The Union Minidre and Mond lists of products
contain only the following salts:

Percent cobalt

Salt: Union Miniére Mond
Cobalt acetate 23-24 23.5
Cobalt carbonate 4547 45
Cobalt chloride. 24-25 24.5
Cobalt nitrate 20-21 20
Cobalt sulfate 21 20.5

Many other salts used by industry are made
by secondary producers from purchased cobalt
metal or one of the salts listed above. Table 2
contains a partial listing of the cobalt salts used
by industry. Nearly all of the cobalt salts used
are in the cobaltous state.

s A fourth oxide, cobalt dioxide (CoO:), has been reported

~ in the literature, but its existence has not been verified.

Tasre 1.—Nominal andlyses of commercial cobalt metal

Cobalt Nickel Iron Copper Sulfur Carbon

Falconbridge: Broken cathodes. .- 99. 60 +0.33 0. 003 0. 004 0. 002 0. 015
Inco: Electrolytic squares_ ..o —o-- 99. 5 .45 . 005 . 005 .001}{ .01- 02
National Lead:

Briquettes__ oo 199, 3 25 2, 05 2 02 2 01 2,03

Powder (grades 8, C, and M)..____.. 98. 6 .4 . 10 .02 . 04 .09

Powder (grade F) . - oo 98. 0 .4 .10 .02 .05 . 09
Sherritt Gordon:

Briquettes_ .- oo 99. 8 .10 .01 . 005 . 005 .01

Powder. _ - e 99. 8 .10 .01 . 005 .03 .05
Union Miniére: ‘

Granules._ - . e 99. 60 .18 .10 .01 .01 .01

RondelleS_ - - _ oo 99. 25 .30 .04 . 001 . 006 . 007

Powder (100, 300, and 400 mesh)_.____ 99. 50 |- .08 . 09 . 001 . 015 . 030

Powder (400 mesh low C)o - 99. 60 .08 . 09 . 001 . 010 . 015

Powder (extra fine) — - _—oo-- 99. 88 012 015 001 . 005 . 030

! Minimum. 2 Maximum,
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TasLe 2.—Common commercially available cobalt salts

Theoretical
Name Formula cobalt con- Uses
tent, percent
Cobaltous: .
Acetate .o o~ Co(C,H30,)-4H,O________ 23. 6 | Driers, catalysts.
Ammonium Sulfate_ _..__._._.__ CoSO:(NH),80, 6H;0.__ 14. 9 | Catalysts.
(ortho) arsenate (erythrite)...| Co3(AsOy)28HO__ .- 29. 4 | Ceramiecs.
Bromide__..________________ CoBry:6H,O_________.___ 180 .
Carbonate____ - __________ CoCOz_ oo 49, 5 | Pigments, ceramics, animal feed.
Chloride_ - - ___. CoCly6H,O_____._______ 24. 7 | Dyes, catalysts.
Chromate. .. _____________ CoCrO4. e 33. 6 | Ceramics.
Fluoride_ . __________ CoF2H,0. . ______ 44. 3 | Fluorinating agent.
Hydroxide_. .. __________. Co(OH)p e 63. 4 | Base for manufacture of other co-
balt compounds.

Linoleate .. _ . __________ Co(CisHa102) g oo 9.5 | Driers. .
Nitrate. ..o _______- Co(NO3)p6H,O.________ - 20.2 | Pigments, ceramics, catalysts.
Octoate_ o __________ ! O] Driers.
Qleate__ o _.__ Co (CmHa:;Oz)z ___________ 9.4 Deo.
Resinate_ .- ____________ 1 ® Do.
(ortho) silicate_ _ . ___________ CoSi0g o 56. 0 | Ceramics.
Stearate__ . _________._ 1 ® Driers.
Sulfate . - _______ CoSO4+7TH 0 - ____ 20. 9 | Ceramics, catalysts, animal feed.
Tallate. o ______ ® Driers.

1 Not available.
Uses
ALLOYS

The use of cobalt in the manufacture of

alloys dates back to the experiments of Elwood

Haynes in 1899. In 1907, Haynes received a
patent (Z)* covering a series of cobalt-chro-
mium alloys, which he called Stellites. Within
a few years the amount of cobalt used in alloys
had exceeded that used in ceramics and dyes,
formerly the major cobalt-consuming indus-
tries.

During the 1950’s over 75 percent of the
cobalt consumed annually in the United States
went into the manufacture of various types of
alloys. Of this amount, over 70 percent went
into just two types—high-temperature alloys
and permanent-magnet alloys.

High Temperature Alloys

The Stellite alloys produced by Haynes
were the forerunners of today’s high-tempera-
ture alloys, although they were originally used
for cutlery, tableware, and surgical instruments.
In 1913, Haynes (3) published the results of
experiments on a series of cobalt-chromium-
tungsten alloys for use as cutting tools. With-
in a short time after Haynes’ discoveries, the
manufacture of Stellites constituted the major
use for cobalt. World War I provided a con-
siderable impetus for the use of cobalt in
alloys, and in 1918, 250,000 pounds of cobalt
was consumed in the- manufacture of Stellites.

4Italicized figures in parentheses refer to items in the
bibliography.

During World War I, the remarkable non-
oxidizing properties of Stellite and its resist-
ance to change under heat were discovered by
army surgeons in France. Following advanc-
ing lines and attending wounded men close to
the front where they could not carry liquid anti-
septics, the surgeons sterilized their knives by
putting them in a candle or other flame, with-
out harm to the edges or smooth polish. Steel
knives would have been destroyed by such
treatment.

Following World War I, the use of cobalt in
heat-resistant alloys continued to increase
slowly until again stimulated by the needs of
the aircraft industry for high-temperature
alloys for exhaust-driven superchargers of
high-performance engines. Turbosupercharger
buckets of cobalt-base alloy were first made in
1941. The alloy used was a modification of
Vitallium (65 percent cobalt, 30 percent chro-
mium, and 5 percent molybdenum), an alloy
developed in 1936 for dental and surgical work.
As an example of the extremely rapid growth
of the use of high-temperature alloys at this
time, the Haynes Stellite Co. alone made 25
million turbosupercharger buckets of Vital-
lium in 1944 (17).

With the development of the jet engine and
the consequent requirements for alloys of ever
higher strength at high temperatures, research
on the development of super alloys, as they
came to be known, increased rapidly, and a
large number of new alloys were developed.
Table 3 gives a list of the principal cobalt-base
and cobalt-bearing high-temperature alloys
now in use.
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TasLe 3. Typical cobalt-bearing high-temperature alloys

Nominal composition

Alley
Co Ni Cr Mo W Fe C Other
alt-base:
CObHaynes Stellite 21... Q] 1.5-3.5 | 25.0-80.0 | 4.56.5 jococezaoouo- 32,0 | 0.20-0.35 | B,20.007
Haynes Stellite 25__. 46.0-53.0 9.0-11.0 | 19.0-21.0 14.0-16.0 33.0 ,05-.15 | Mn, 1.0-2.0
Haynes Stellite 30._. (O] 15.0 2.0 6.0 |oeaaoeooao- 32,0 250 { Mn,?1.0; 81,31.0
Haynes Stellite 31___ 8.0 22,0 .45-. 55
Haynes Stellite 36. ... . 22,0 .35-.45 | B, .01-.05
HE-1049 0 3.0 .40 , 0.4
J-1570_ - 1.4 .20 i, 4.3
J-1650. - .20 | Ta, 2.0; Ti, 3.8
$-590_.- 38-.47 | Cb, 3.
S-816. . ommmzcmmomee gﬁ g Cb, 3.64.5
Unitemp L0605 . 65—,
WI-52. > .4 | B, .09; Cb, 1.5
.14 | Al, 8.1; Ti, 2.35; Zr, .05
.12 | Al, 7.5; Cb, 2.0; T4, 1.0
.15 | Al 1.0; T, 3.0
.08 | Al, 1.3; Ti, 3.1
.10 | Al, 3.0; Ti, 3.0
.09 | Al, 1.5; Ty, 3.1
M-252 .10-.20 | A}, .75-1.25; Ti, 2.25-2.75
Multimet (N-185)--- .08-.16 | Mn, 1.0-2.0; Cb, .75-1.25
Nicrotung.. - - .10 | Al, 4.0; B, .05; Ti, 4.0; Zr, .05
Nimonic 90- 2,10 | Al, .80-1.80; Ti, 1.80-2.70
Nimonic 100.- .10 | Al, 2.0; Ti, 3.0
Nimonie 105_. 2,20 | Al, 4.2-5.5; Ti, .8-1.5
Refractaloy 26.- 3,08 | Al,3.25; Ti, 2.3-2.9
Refraetaloy 70_.----- 3,08 | Al,2.i25; Mn, 1.75-2.26
Refractaloy 80.----. 2,20
Udimet 500__.. - 2 15 | Al 2.5-3.25; Ti, 2.5-3.25
Udimet 600 - 3.10 | Al, 3.8-4.6; Ti, 2.5-3.25
Udimet 700_.- - 2.15 | Al, 3.75-4.75; Ti, 3.0-4.0; B, 2.10
Waspalloyoeomoaoacen 3.10 | Al, 1.0-1.5; Ti, 2.75-3.25; B, .005
1Balance. % Maximum, 7

Permanent Magnets

Because so much cobalt is used for the manu-

facture of permanent magnets, it is worthwhile
to dwell briefly on the subject of magnetism.
The purpose of a magnet is to provide a mag-
netic flux. The so-called permanent magnets
provide this flux without an external power
source. Permanent-magnet materials are able
to perform this function because of their rela--
tively great magnetic hysteresis. Magnetic
hysteresis can be briefly defined as the lagging
of magnetism behind the changes of the field
that produces it. This can be illustrated by
means of a diagram known as a hysteresis loop,
such as that shown in figure 1.

If a ring made from an alloy having a hys- ¢

teresis loop as shown in figure 1 is subjected to
a magnetic field, H, the values of the flux
density, B, will be shown by the line OB..
When' the field is decreased to zero, the flux
does not return to zero, but follows the curve
B.B.. B, is known as the residual induction.
To get the flux to return to zero, a magnetizing
force of opposite sign with intensity . must
be applied. H, is known as the coercive force.
In service, a magnet is always operating at
some point along the curve between H, and B;,
as demagnetizing conditions are always present.
This portion of the curve is referred to as the
demagnetization curve for the material. In
figure 1 the point (BH)max designates the point

at which the magnet is delivering its maximum
available energy. This point can be approxi-
mately located on the demagnetization curve by
the intersection of the diagonal OA of the
rectangle OH.AB, with the curve.

Originally, permanent magnets were made
of high-carbon steel, which possesses a reason-
ably high residual induction but a very low co-
ercive force. These magnets needed to be quite
large and, owing to the low coercive force, were
very sensitive to demagnetizing conditions.
The addition of tungsten to steel was found to
increase both the residual induction and the co-
ercive force, and tungsten steels were widely
used as magnets until the price of tungsten rose
during World War I. It was then found that
chromium could be substituted for tungsten
with only a slight loss in magnetic properties.

The use of cobalt for magnet alloys dates
back to the work of Honda and Saito (8), who
in 1920 published a report on the magnetic
properties of steels with high (30 to 40 per-
cent) cobalt contents. In 1930 Mishima dis-
covered that alloys of iron, aluminum, and
nickel had remarkable permanent magnet
properties. It was later found that adding
cobalt to these alloys greatly improved mag-
netic properties.

Cobalt possesses unique magnetic properties,
some of which may be briefly summarized as
follows:

(1) Because of its hexagonal close-packed



Freure 1.—Typical Hysteresis Loop of Permanent-
Magnet Alloy.

crystal structure, cobalt has a crystal aniso- .
tropy 85 times as great as that of iron (body--

centered cubic) and 300 times as great as that
of nickel (face-centered cubic). This prop-
erty leads to high coercivity values for cobalt-
alloy magnets. -

(2) Cobalt is the only element which
increases the saturation magnetization of iron.

(8) Cobalt has a much higher Curie temper-
ature (1,121° C.) than iron (768° C.) or nickel
(853° C.), making it possible to heattreat high-
cobalt alloys in a magnetic field to provide
superior properties.

1936 the General Electric Co. announced.

the development of the first of the Alnico series
of permanent-magnet alloys. Actually the first
alloy of the Alnico group to be developed was
an alloy with 25 percent nickel and 12 percent
aluminum which contained no cobalt. This
alloy was originally known as Alnic, but was
1ater renamed Alnico IIT after two cobalt-con-
taining varieties had been developed.

The first of the cobalt-containing alloys,
Alnico I, had the same composition as the
original Alnico II1, except that 5 percent of the
nickel was replaced by cobalt. The cobalt addi-
tion made practically no change in the mag-
netic properties of the alloy, but it improved its
response to heat treatment and thus resulted
in a more dependable alloy. It was later found
that the coercive force could be improved with-
out lowering the residual induction by increas-
ing the cobalt content of the alloy to 12.5
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percent and by adding 6 percent copper.
Alnico IV was developed to meet the demand
for a lower cost alloy with a high coercive
force. In this alloy, the cobalt content was
decreased to 5 percent and the copper omitted
while the nickel content was increased. The
discovery that residual induction could be
greatly increased by heat treatment of certain
types of alloys in a magnetic fleld resulted in the
production of Alnico V. ~As shown in figure
2, this alloy has nearly twice the residual indue-
tion of the previousty developed types. Alnico
types VI and XII are high-cobalt types with
titanium added. The addition of titanium
greatly increases coercivity through the forma-
Hon of titanides (Fe,Ti, Co.Ti, and NisTi).
Table 4 gives the chemical composition of the
principal Alnico alloys.

TasLe 4—Nominal composition of Alnico
magnets, percent

Composition
Type

Al Ni Co | Cu Ti Fe
| 12 20 5 lemmooofecaao ®
I .. 10 17 | 12. 5 6 [oco-an o
) 1§ N 12 (21 J0 (N ISP [P O]
IV ... 12 281 B |ecmeoo|ocme- 0
Voceeee 8 14 | 24 3 I )]
VI ... 8 14 | 24 3 1 ®
XII. - 6 18| 35 |oeo-a- 8| M

1 Balance.

Most Alnico magnets are produced by cast-
ing, since the alloys cannot be forged except
under very special conditions. Any necessary
finishing ‘is accomplished by grinding, the
alloys being too hard and brittle to be ma-
chined. Alnico magnets may also be produced
by powder metallurgical techniques, 1 which
the finished magnets are formed by pressing
and sintering metallic powders. The magnetic
properties of sintered magnets are shightly
inferior to those of cast magnets, but the proc-
ess has advantages in that it produces magnets
of uniform composition with consistent mag-
netic properties and a good surface finish.
which obviates the need for finish grinding.

Permanent magnets have many uses. Prob-
ably the largest single use for Alnico magnets
is in the construction of loudspeakers. High-
fidelity recording created a need for high qual
ity speakers, and these often contain Alnicc
magnets weighing several pounds.

Automobile speedometers are a good example
of a major use of permanent magnets. In
speedometer, a magnet rotated by the speedom-
eter drive near a conductive disk or cup gen:



FORMS AND USES 7

13,000 1 T | 1 I | | | |
Y
12,000 |- -
r
10,000 |- |
8000} I 5
g il
8 I
o 6,000 |- 7
X
/
; I I
4,000 |- / —
1% carbon steel 7\’1
/
2,000 |- w / [ -
XI 179% cobalt steel —=¢
A I !
I~// 1 i I
0 I | ] ¥ | | 1 11 | |
1,000 900 800 700 500 400 300 200 100 0

600

* Hc (Oersteds)
FieurE 2.—Demagnetization Curves of Principal Alnico Alloys.

erates eddy currents which create a reaction
to the magnetic field and apply a torque to the
disk or cup to which the mdicator pointer is -
connected. The torque is balanced by a hair-
spring, thus allowing the needle to indicate the
speed. Magnetic tachometers also operate on
this principle.

Permanent magnets are also used in meters,
motors, magnetic chucks and holding plates,
television receivers, telephones, and hundreds
of other applications.

Tool Steels

_The major use of cobalt in tool steel is in
high-speed steel. Cobalt is added to improve
the red hardness of the alloy. The addition
of cobalt allows tools to be used at higher rates’
of speed and for deeper cuts than would be
possible with tools of a similar alloy lacking
cobalt. Cobalt alloys have several disadvan-
tages that tend to prevent their wider use in
tool steels: The higher price of cobalt-bearing
steels, reduced toughness and forgeability, and
need for higher hardening temperatures. The

low toughness of tools made from cobalt steels
means that they need to be well supported in
use and not subjected to excessive shock or chat-
tering. Cobalt high-speed steels do not flow
as readily in forging; slightly higher forging
temperatures and more care in forging are
required to prevent cracking or checking.
Since cobalt high-speed steels need to be hard-
ened at higher temperatures than the ordinary

» 1841 type in order to develop maximum cut-
" ting quality, they are more susceptible to

decarburization than noncobalt varieties, and
tools made from them may need to be ground
all over to remove the soft skin or decarburized
layer. Grinding must be performed with care
since cobalt high-speed steels are more suscep-
tible to checking than ordinary varieties.
The American Iron and Steel Institute
(AISI) set up a type-classification system
which covers most of the alloys in general use
(19). The commonly used tool steels were
divided into six major groups, and each sub-
group of steels under each group was assigned
an alphabetical letter symbol. The classifica-
tion symbols give information on the appli-
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TasLe 5.—AISI tool steel classification

Type of steel Symbol Other information
‘Water hardening tool steels._ . ooaooo_-_ w
Shock resisting tool steels_ _ o oo~ S
Cold work tool steels . - oo 0 Oil hardening types.
A Medium alloy air hardening types.
D High carbon-~high chromium types.
Hot work tool steels. - o o H (H1 to H19 inclusive chromium base types, H20
to H39 inclusive tungsten base types, H40 to
H59 inclusive molybdenum base types.)
High-speed tool steels o oo ocemomem T Tungsten base types.
) M Molybdenum base types.
Special purpose tool steels oo ___ L Low alloy types.
F Carbon tungsten types.
P Mold steels.
(P1 to P19 inclusive low carbon types, P20 to P39
inlusive other types.)

Source: Steel Products Manual, Tool Steels, American Iron and Steel Institute, New York 17, N.Y., April 1955.

TaeLe 6.—Identification and type classification of tool steel

ATIST type C Mn Si Cr : Ni v w Mo Co Cb

COLD WORX TOOL STEELS
Symbol D, High Carbon—High Chromium Types

Dl 100 |oco | 12,00 (oo oo 100 |ccmeme o
D2 L.80 Jomeome oo 12.00 |- oo 1.00 ||
D3 2025 || 12. 00 |- oo e e e
D4 __ b1 I S 12,00 |- e 100 [acmomoo oot
D5 L850 fom o |eoceaae 12.00 oo || 1. 00 800 | ___
D6 . 2.25 |____..__ 1.00 | 1200 oo focmaaa- 100 |ocm oo
D7 2,85 |ooo | 12.00 |-______ 400 | ... __ 100 {acoo oo
HIGH-SPEED TOOL STEELS
Symbol T, Tungsten Base Types
0.70 || 4.00 |- _ 10O | 18.00 foceooo oo |ecccaaa
280 || 4.00 |—oooo_- 2.00 | 1800 || e
105 commme | 4,00 |oooo____ 3.00| 1800 || -
Ry £ 3 PO 4.00 |oooooa - .00 1800 [____... 5.00 |———_____
e 80 | 4.00 j__o____ 2,00 1800 |-o__-___ 800 |-coo____
W80 | 450 |- ___ .50 20.00 [_______ 12.00 |- —_
B £ ) ISR PSRN 4,00 |- 2.00 | 14.00 | oo |-
I £ PR E 4.00 |- -- 2,00 1400 |________ 5.00 | ____
1.20 [ccmooe oo 400 |-co—____ 4,00 1800 |—mceofomeeooo |
180 {oe e 4.00 |______ 5,00 12.00 |._____._ 5.00 |—o—-____
Symbol M, Molybdenum Base Types
0. 400 |ocoooo- 1. 00 1. 50 800 ||
. 400 |-ooo_-_ 2. 00 6. 00 5,00 | fan
1. 4,00 |- 2.70 6. 00 5,00 ||
1 400 | = 4. 00 5. 50 4,50 ||
. 4,00 {.______ 1. 50 4. 00 5,00 | 12.00 |-o—-____
L 4.00 |__._____ 2. 00 1.75 875 || =
. 400 |______ 1. 50 5. 00 5.00 |—ooo____ 1.25
. 4,00 |- 2.00 |-o____ 800 ||
1. 400 |_______ 5. 00 6. 50 3. 50 5.00 |-c—oo-__
. 4.00 {______ 1. 25 2. 00 8. 00 5.00 |-o—_-_--
3.75 - 1. 15 1. 50 9. 50 800 |-—_-____
4,00 | o.____ 2. 00 2. 00 8. 00 800 |-——____.
400 |- 2. 00 6. 00 5. 00 5.00 |-~
4.00 | 2. 00 6. 00 5. 00 800 |-——____-

Source: Steel Products Manual, Tool Steels, American Iron and Steel Institute, New York 17, N.Y., April 1955.
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TaBLE 7.—Commerical cobalt-bearing tool steels—Continued

Trade name Manufacturer ) C Mn Si Cr Ni v w Mo Co Cb
T-8
Universal-Cyclops Steel Corp.---- .78 .30 .35 4.25 [ccaeeo 2.25 { 14.00 50
-| Firth Sterling, Ine.oocoovumean | .80 [O] (lg 4.00 |- 2.00 | 14.00 75
Carpenter Steel Co._—.- - 77 o ¢ 3.75 §- 2,00 | 138.75 1)
Columbisa Tool Steel Co.... .25 .30 4,00 ;. 2.15| 14.00 | 21.00
Crucible Steel Co, of America.....| .80 .30 .30 4.00 |- 2.00 | 14.00 .75
Jessop Steel COmammocacmomemm e .79 .30 (0] 4,00 |ocacoeo 2.00 | 14.00 75
™15
Latrobe Steel Co____oomamannnes 1.50 (O] (O] 4,75 | 13.50 .50
Houghton & Richards Inc -] 180 El) (1) 4,75} 13.50 . 50
Allegheny Ludlum Steel Corp...-| 1.50 1) O] 5.00 | 12.50 [¢))
Vaseo Supreme Vanadium-Alloys Steel Co...--.-- 175 .25 .25 5.00 | 12.50 O]
M-6
Congo Braeburn Alloy Steel Corp.n---.-. .78 .25 .25 4.00 1.40 4.00 5.00 | 12.00 |_coceenn
M-15
Super Unictt.--_cmmmcaee-- Universal-Cyclops Steel Corp.---- 1.50f : .30 .35 4.00 4.75 6.25 3.25 5.00 |ccaceoace
Vasco Supreme A..oeoo---- Vanadium-Alloys Steel CO~cmanao 1.7 .25 .25 4.75 5.00 6. 50 3.00 5,00 |oemcmann
T M3
Braeburn Alloy Steel Corp-. ST .25 .25 1.20 1.55 8.50
Houghton & Richards Inc... 81 .30 30 1.25 1.70 8.30
_____ do. 82 .25 32 1.25 1.50 8. 50
Super Motung....--- Universal-Cyclops Steel Corp_---- .82 .30 35 1.25 1.50 8.25
M-34
Armstrong. e eccecommceen { Armstrong Bros. Tool Cooocmoneo ) (O] (&) (O Se—— Q) (O] (0]
Atlas M-34 oo ceamnmmeeen Atlas Steels Ltdoenemccemcaa o .90 .80 .25 3£ 1) R— 2.05 1.45 8.70
M-35
Rex M2-5. cceemmmmmeee | Crucible Steel Co. of America..--- .85 .30 .30 4.15 |—cceeeee 1.95 6. 40 5.00 5.00 |oemcmnna
M-36
__________________ Firth Sterling Ine_ -« comameeas .85 ® (O] 6.00 5.00
_| Houghton & Richards Inc... . .25 .25 6.00 6.00
--| A Milne & Co - O] o (O] 5.80 5.20
_______________ Allegheny Ludlum Steel Corp..._ .80 .40 .40 5. 50 4.25

1 Not available. 3 Maximum.,

Carbides and Hard-Facing Alloys

An important industrial use for cobalt is in
the manufacture of cemented carbides, partic-
ularly tungsten carbide. The cemented car-
bides consist of small particles of one or more
metal carbides held together by a metal bin-
der. In order to form a strong, coherent
material, the metal used as the binder must wet
the carbide particles completely. Cobalt ful-
fills this condition best for tungsten carbides
and mixed carbides composed mainly of tung-
sten with tantalum, columbium, or titanium.

The cemented carbides are extremely hard
and resistant to wear at relatively high tem-
peratures, properties which make them desir-
able as cutting materials. Some of the major

uses for cemented tungsten carbides in addition
to the manufacture of cutting tools of all sorts
are drawing and swaging dies, masonry and
rock drills, and special wear-resistant appli-
cations such as lathe centers, sandblast nozzles,
and thread and wire guides. Other applica-
tions include the use of cobalt-bonded tung-
sten carbide as a matrix for mounting dia-
monds in special cutting tools and as bullet and
shell cores for armor-piercing ammunition.
The amount of cobalt used in making a
cemented carbide depends on the final use of
the product. In cutting tools, cobalt content
ranges from about 3 to 13 percent, and cobalt
contents of up to 30 percent are used in the
manufacture of tungsten carbide dies. Hard-
ness and wear resistance decrease with increas-
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fng cobalt content, whereas toughness and
shock resistance increase.

Cemented tungsten carbides are made by
pressing and sintering mixtures of tungsten
carbide powder and co alt powder which have

reviously been ball-milled for as much as 5

ays to obtain proper mixing. Inthe sintering
operation a eutectic phase 1s formed between

the cobalt and carbide particles which wets and
“flows around each carbide particle forming a
hard, coherent mass. The sintered compact 1
then finished by grinding if necessary. .

A fairly recent development in carbide
technology is the so-called flame-plating proc:
ess, in which a thin layer of cobalt-bonded
tungsten carbide is sprayed on a base metal.
Since the body of the base metal need not be
heated above 400° F. in the operation, low-
melting-point metals can be plated by this
methog. The coating has a Rockwell A hard-
ness of over 89 and is extremely wear resistant.
Typical applications are gages, pump rods,
tappets, valve lifters, shafts, and knives.
Kitchen and hunting knives with flame-plated
edges were first marketed in 1959.

Another type of hard, wear-resistant material
is used in hard facing, a welding process by
which a hard alloy is deposited on a softer metal
base. Hard facing is widely employed in the
manufacture and repair of parts subjected to
abrasive conditions in service, such as ballmill
liners, hammers and knives of crushing and
comminuting equipment, dipper teeth, seats of
valves in steam and abrasive slurry lines, engine
valves and valve seats, and many others.
There are five general classes of hard-facing
materials: Iron-base low alloy, iron-base high
alloy, cobalt-base nonferrous alloys, nickel-base
nonferrous alloys, and carbides. Cobalt is used

11

to some extent in the second type and to a
greater extent in the third type, which is the
most common.

Other Specialty Alloys

Cobalt is used for a number of special alloys
not mentioned in the foregoing sections. Some
of the main specialty alloys are those used for
metal-to-glass seals and those which exhibit a
constant length over a wide temperature range.
Table 8 lists a number of these alloys with their
compositions and major uses.

Cobalt is also common as & constituent of
alloys used for dental and surgical applications.
The most widely used alloy of this type is
Vitallium (65 percent cobalt, 30 percent chro-
mium, and 5 percent molybdenum).

PIGMENTS AND DYES

Cobalt pigments are not used in ordinary
paints, but are used to a limited extent in the
manufacture of artist’s oil paints. Cobalt pig-
ments are not used in water colors. Xxamples
of the compounds commonly used for pigments
are cobalt blue (cobalt aluminate), ceruleum
blue (cobalt stannate), and cobalt violet (cobalt

- phosphate).

" Cobalt is a constituent of some dyes used for
dyeing cloth and coloring lacquers. It is used
in some of the metal complex compounds of azo
dyes, stable diazonium salts, metallized azo-

methine dyes, nitroso dyes, and anthraquinone
alizarin mordant dyes.

CERAMICS

Cobalt is widely used in the ceramic industry
as a decolorizer and to impart a blue color to
pottery, glazes, enamels, and glass.

TaeLe 8.—006alt—beam’ﬁg specialty alloys and their uses

- Analysis (nominal)
Trade name Manufacturer Typical uses
Co Cr Fe Mn Mo Ni A\

Ceramiseal..._..._.. Wilbur B. Driver Courenmeev 25.0 |cnmcna- 48.0 27.0 Metal-to-ceramic seals.

Cobenium. . ocoeaee|eaann do. 40.0 20.0 O] 2.0 7.0 18,0 |occcaemo Springs, pen nibs, diaphrams,
pivots, reeds scales, draft bands,
corrosion resistant applications.

: Precision Metals Division__..| (1 20.0 18.0 2.0 7.0 15.0 focmeeeee

Elgiloy..——_. Elgin National Watch Co._... (0] 20.0 16.0 2.0 7.0 15.0 [-cceaee- R

Ferrovac 49-2V. Crucible Steel Co. of America.| 49.0 [--cuaem- 49.0 2.0 | Core material for motors, genera-
tors, and transformers.

G-E Alloy P-6..._. General Electric CO.--oaaeae- 45.0 45.0 4.0 | Hysteresis motors.

PEICO_rcmmemcccae e ‘Westinghouse Electric Corp.--{ 385.0 1.0 64.0 Core material for motors, gepera-
. tors, and transformers.
Kovar “A”__eeecfocann o 17.0 [cccccma- [O] .3 290.0 Metal-to-glass seals.
Stupakoft Ceramicand Manu-
" facturing Co.

NiloK oo Henry Wiggin & Co., Litd.... 17.0 ® 29.0 Do.

Rodar..._...ooooeo. Wilbur B. Driver CO-----—-—- 17.0 o] .3 29.0 Do. .

Supermendur.._._- Westingbouse Electric Corp...| 49.0 49.0 2,0 | Core material for motors, genera-
tors, and transformers.

Driver-Barris Cooomammoccanenm 17.0 femmcmmee [Q] .3 29.0 Metal-to-glass seals.
Vanadium-Alloys Steel Co___[ O 38.0 7 9.0 | Permanent magnets.
International Nickel CO.-—---- 4.3 (O] Magnetostrictive uses.

1Balance. 2 Maximum.
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Glaze Stain—Cobalt oxide alone or in combi-
nation with other metallic oxides or salts is
mixed either raw or as a soft frit with the glaze
material which is applied to the fired ceramic
body to give a wide range of blue shades.

Underglaze Stain.—The base color is finely
ground, mixed with a vehicle such as water,
and applied to the fired ceramic body. The
body is then covered with a transparent glaze
and refired.

Overglaze Stain—The base color is prepared
by fine grinding, mixed with a vehicle, applied
to the glazed ceramic body, and fired.

Body Stain.—Nearly all clays used in ceramic
manufacture contain traces of iron which would
impart a yellow color to the article on firing.
When a dead-white article is desired, cobalt is
added to produce a blue color which neutralizes
the yellow. Black cobalt oxide, cobalt sulfate,
or cobalt chloride is added to the dry pottery
mix in a ratio of about 1 pound per ton.
Cobalt is also used in larger quantities to give a
blue color to the pottery body.

Enamels.—Cobalt oxide is used in the produc--
tion of white enamels to neutralize the yellow
caused by the presence of iron. Smalt, a
potash-silica glass colored with cobalt, is used
in the production of blue enamels; cobalt oxide,
in the production of black enamels; and cobalt
sulfate, in the production of gray enamels.
The major use for cobalt in the enamel indus-
try, however, is not to color enamel but to
increase its adherence to iron or steel. Rela-
tively small quantities (0.15 to 0.5 percent) of
cobalt oxide In an enamel greatly increase-its
adherence. No universally accepted theory has
yet been discovered for this action, but in a
recent study by Battelle Memorial Institute
(23) it was concluded that good adherence
of enamel to iron was the result of metal-to-
metal bonding between atoms of iron in the base
metal and iron ions in the enamel under cer-
tain conditions, and that cobalt oxide merely
helped to establish and maintain the proper con-
ditions for good adherence without contribut-
inédirectly to the bond itself.

ince the cobalt ground coat is blue, a second
coat of enamel is necessary to give the desired
color to the object. The development of a
“one-coat” enamel process, which would elimi-
nate the need for the cobalt-bearing ground-
coat, is periodically announced in the literature.
As of 1960, however, about 500,000 pounds per
year of cobalt continued to be used to manufac-
ture ground-coat frit, about the same quantity
as had been used in each of the previous 15
years.

Glass.—Cobalt oxide is a component of many
mixtures used in the manufacture of glass. In
very small amounts (1 ounce or less per ton of
mixture) cobalt acts as a decolorizer of plate

and sheet glass by neutralizing the yellow color
caused by iron. In amounts of about 14 to 14
pounds per ton of mix, cobalt oxide imparts a
light blue shade to glass, whereas 1 pound or
more per ton gives a dark blue glass. For
structural glasses and special optical filters, 5 to
%)O pm(linds of cobalt oxide per ton of mix may
e used.

DRIERS

Driers are substances which are used to accel-
erate the rate of drying of paints, varnishes, and
inks. They act by speeding the oxidation rate
of the oils contained in these materials, by cata-
lyzing the polymerization of the oils, or both.
All driers are metallic compounds—mainly of
cobalt, manganese, and lead. Cobalt is the
strongest and most effective of the metals used to
make driers, and as a consequence, it is widely
used, either alone or in combination with other
metals.

Cobalt acts primarily as an oxidation catalyst
and has such a rapid action that it can cause
the formation of a hard skin over the paint
which inhibits drying or causes wrinkling.
Therefore, cobalt is often used in combination
with a polymerization catalyst type of drier.
The skin-forming action of cobalt is used to
advantage in the production of wrinkle finishes,
where a relatively large amount of cobalt drier
is deliberately used to cause extensive wrinkling
of the paint film.

Originally, salts such as acetates were cooked
into the varnish during its manufacture to act
as driers. This method was unsatisfactory,
however, since only that part of the metal which
formed a soluble soap was retained in the fin-
ished product, while the remainder formed a
sludge which had to be removed by filtering.
The variable amounts of driers thus intro-
duced into the finished product by this method
resulted in nonuniform drying behavior.
Later, more dependable driers were formed by
reacting the metal salt and oil acid separately
to form the metal soap which was then added to
the varnish. A typical material of this type is
fused cobalt resinate which is formed by adding
cobalt hydroxide to melted rosin and mixing
at an elevated temperature. Fused driers are
somewhat variable in composition and have
been widely supplanted by better materials, but
they are still in limited use.

Precipitated driers are the type most widely
used at the present time. They contain more
drier metal than the fused type and are more
uniform in composition. They are formed by
mixing a soluble salt of the drier metal with
a soluble salt of the desired oil acid and pre-
cipitating the drier thus formed. An example
of this type is the precipitated form of cobalt
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resinate which is prepared by dissolving rosin

in sodium hydroxide solution, precipitating a
sodium resinate, dissolving the resinate in hot
water, and adding cobaltous chloride solution
to precipitate the desired cobalt resinate. Co-
balt resinate formed by this method contains
about 7.5 percent cobalt as against approxi-
mately 4 percent cobalt for the fused product.

The most widely used precipitated driers are
probably the naphthenates, since they are high
in metal content and are more stable than the
resinates. Cobalt naphthenate, the cobalt salt
of naphthenic acid (essentially cyclohexane-
carboxylic acid), ordinarily contains about 12
to 16 percent cobalt.

A relatively new series of driers, the use of
which has been growing rapidly since World
War 11, is replacing the naphthenates for many
applications. These are the octoates, metallic
soaps prepared from 2-ethylhexanoic acid. Al-
though the octoates are more expensive than
the corresponding naphthenates, they have
certain advantages that make them desirable
for many applications. Octoates are more
stable than naphthenates, and they have vir-
tually no odor, an important factor in the man-
ufacture of modern odorless paints.
octoate stains less in white finishes than cobalt
naphthenate.

Other cobalt compounds used for driers are
cobalt linoleate and cobalt tallate (prepared
from the fatty acids of tall oil). o

CATALYSTS

In addition to its catalytic activity as a drier,
cobalt in the.form of metal, oxide, and salts
is used as a catalytic material for many types
of reactions. Cobalt, alone or in combination
with other metals, can be used as a catalyst in
the following types of reactions: Synthesis,
hydrogenation, hydration, desulfurization, oxi-
dation, and reduction.

_ From 1937 to 1944, the standard catalyst used
in German plants for preparing synthetic
liquid fuels by the Fischer-Tropsch process was
composed of cobalt supported on diatomaceous
earth (kieselguhr) with small additions of
thorium and magnesium oxides. Since then,
cobalt has been largely supplanted by iron for
this use. Cobalt is used in hydrogenation reac-
tions such as converting oils to edible products,

but only on a small scale as compared to nickel,

which is the most widely used catalyst for this
type of reaction.

A relatively new application for cobalt is H

as a catalyst in the oxo reaction, which involves
the catalytic addition of carbon monoxide and
hydrogen to olefins to form aldehydes contain-

ing one more carbon atom than the original
olefin.

Cobalt .

The fact that cobalt oxides are effective oxi-
dation catalysts has led to extensive investiga-
tion of their efficiency in antismog devices to
insure complete combustion of automotive ex-
haust gases. Catalysts of CoO and Co,O, on
various supporting materials have been found
which, in laboratory tests, will convert nearly
100 percent of the carbon monoxide and un-
burned hydrocarbons in exhaust gases to carbon
dioxide and water.

Other catalytic applications for cobalt are in
preparation of hydrogen from hydrocarbons
and water vapor, oxidation of ammonia to
nitrogen oxide, and desulfurization of petro-
leum compounds.

ANIMAL NUTRITION

Cobalt has been found to be a necessary item
of diet for ruminants. For many years, it was
known that cattle and sheep (especially the
latter) raised in certain locations often suffered
from a mysterious wasting disease. This dis-
ease was especially prevalent in many areas of
Australia and New Zealand, where it was
known as bush sickness or coast disease; in the
United Kingdom, where it was known as

pining; and in Florida and the coastal areas

of G‘re?)r,'gia and South Carolina, where a similar

‘malady was known as salt sickness.

In Australia and New Zealand, it was at first
believed that the disease was caused by iron
deficiency, and during the 1920’s and early
1930, treatment with limonite was successtully
adopted for combatting it. In 1934, however,
it was discovered that it was the small amount
of cobalt present in the limonite which was the

. active agent, and within a few years, research
had confirmed that cobalt deficiency was the

cause of the previously mentioned diseases in
sheep and cattle.

Later research established that vitamin B,
could also be used in the treatment of cobalt-
deficiency disease, and it was finally established
that vitamin B,, was synthesized by micro-

‘organisms in the rumen, and that cobalt played

a necessary, although still not fully under-
stood, part in the synthesis.

Cobalt is also used in the treatment of a con-
dition in sheep and cattle known as the phalaris
staggers. This apparently occurs only in Aus-
tralia in animals grazed in pastures contain-
ing the grass Phalaris tuberosa. It is not
known exactly how the addition of cobalt to
the animal’s diet prevents this disease.

Occurrence of cobalt-deficiency diseases in
ruminants can be prevented in several ways.
The amount of cobalt needed to protect an
animal is extremely small; for sheep, 0.07 to
0.08 milligram of cobalt per day is all that is
necessary. Translated into terms of cobalt
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content of pasturage, this means that as little
as 0.08 parts per million of cobalt (dry basis)
in the pasturage is sufficient to protect sheep.
The requirement for cattle is even lower—0.07
parts per million. These small requirements
can be met either by increasing the cobalt con-
tent of the pastures or by direct administration
to the animal.
The addition of cobalt compounds such as the
sulfate or carbonate to fertilizer or some carrier
material which is spread on the pasture land
can result in an increase in the cobalt content
of the pasturage sufficient to prevent cobalt de-
ficiency in animals fed on it. When this
method is used, about 1 to 2 pounds of cobalt
salt per acre is necessary, and the treatment
must be repeated every few years. A more
economical method is to add cobalt to a special
food supplement which is administered to the
animals at regular intervals. The most con-
venient method is one widely used by Austral-
ian sheep raisers. Cobalt oxide is mixed with

a clay binder and formed into a hard pellet -

(commonly referred toas a cobalt bullet) which
is administered to the animal. The bullet is
retained in the reticulum for long periods of
time and slowly releases sufficient cobalt to pre-
vent any deficiency. Dosing In this manner

need only be carried out at annual intervals.. .

RADIOACTIVE COBALT

When certain metals are subjected to bom-
bardment by thermal neutrons, some of the neu-
trons are captured by the nuclei of the metal
atoms, and a radioactive isotope of the metal
is formed. The extra energy carried by the neu-
tron is dissipated in the form of gamma rays,
which are a form of eletromagnetic radiation
similar to X-rays but of shorter wave length.
Giamma radiation is very penetrating and will
pass through considerable thicknesses of solid
matter. For this reason, gamma radiography
has supplanted the use of X-rays for many ap-
plications. Cobalt 60, the radioactive isotope of
cobalt, is one of the principal sources of gamma
radiation for industrial and medical use. It
has a relatively long half life, 5.25 years, and
emits gamma radiation of fairly high energy,
1.17 and 1.33 million electron volts.

One of the major industrial uses for a cobalt
60 source is in the examination of metal castings
and forgings for flaws. In iron, a thickness
of slightly over 0.7 inch is necessary to stop
one-half of the gamma radiation emitted by
cobalt 60, and 2 thickness of slightly under 2.3
inches is required to stop nine-tenths of the
radiation.

In use, the cobalt source is placed at a pre-
determined distance from the piece being ex-
amined, and a sensitized film is placed immedi-

ately behind the piece. Part of the gamma
radiation from the source will penetrate the
piece, and part will be absorbed. The greater
the amount of radiation reaching the film, the
darker the image formed. The thick sections
of the metal will absorb more radiation than the
thin ones and will therefore show up as light
areas. Any voids or flaws in the metal will
show up as dark spots against the lighter area of
homogeneous metal. By selecting 2 suitable
source and proper exposure time, iron or steel
castings and forgings up to 9.5 inches thick
may be examined.

Cobalt 60 can be used in treatment of certain
types of cancer and glandular disorders. The
U.S. Army has experimented with the use of
a small cobalt 60 source in a portable housing
for radiographic examination of injuries at
forward areas where X-ray equipment is not
available.

Small cobalt 60 sources have also been used

" as level indicators in sealed tanks or bins and

in experiments on the rate of erosion of blast-
furnace linings. )

Radiation from cobalt 60 sources has been
used experimentally in tests on retarding the
spoilage of foods and preventing the fermenta-
tion of wine. Experiments have also been
carried out on the use of cobalt 60 sources n
granaries to prevent infestation of the stored
grain by insects. High-intensity cobalt 60
sources have been used In experiments on poly-
merization of plastics and in refining of petro-
leum.

Except for its radioactivity, the chemical and
physical properties of cobalt 60 are very similal
or identical to those of the naturally occurring
nonradioactive form of cobalt. For thi
reason, cobalt 60 has found wide application i1
tracer work. In this type of research, smal
amounts of cobalt 60 are added to the norma
isotope, and the course of the movement or reac
tion under study is followed by means of :
radioactivity-detection device. Research o
this type has included studies on the effect o
cobalt on plant and animal nutrition, distribu
tion of cobalt between metal and slag in meta!
lurgical reactions, distribution of cobalt in allo
phases, segregation and diffusion of cobalt 1
alloys, and many others. Cobalt 60 has bee
extensively used in chemical analysis as a mear
of checking the effectiveness of both new an
standard techniques and as a means of measu
ing small percentages of cobalt in other mater:
where ordinary chemical methods could not
used.

An important industrial application of coba
60 is in studies of wear of metals. By inco
porating a small amount of cobalt 60 in t
metal part under study, small amounts of we:
impossible to measure by other methods ct
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be detected. Some examples of this type of
use are in the study of the wear of wire-drawing
dies, cutting tools, and piston rings, gears, or
other engine parts. In studies on the wear of
wire-drawing dies, the amount of cobalt 60
appearing on the finished wire is used to calcu-
late the total amount of die material removed
by wear. In cutting-tool studies, the wear is
determined by measuring the radioactivity of
the chips or turnings produced, whereas in
engine-wear studies, the radioactivity of the oil
is used to measure the rate at which the cobalt

60-tagged metal is wearing away.

: MISCELLANEOUS

Cobalt salts are widely used as humidity and
moisture indicators. Paper which has been
dipped in cobaltous chloride and dried is pink
when the humidity is high and blue when it is
low, with a series of lilac intermediate colors.
The series of color changes occurs when the red
cobaltous chloride, Co(% .+6H,0, becomes de-
hydrated at low humidities. With the use of

a color chart, relative humidity may be esti-
mated to within 2 percent in the range of 40 to
70 percent by means of cobalt chloride paper.
Papers more suitable for measuring higher
humidities can be prepared with cobalt thio-
cyanate as the indicator.

A possible large-scale future use for cobalt
is in the production of oxygen for large-scale
industrialuses. Several types of cobalt chelates
have the property of taking up oxygen from the
air at ordinary temperatures and releasing it
at higher temperatures. During World War
11, the Navy carried out a number of tests using
the cobalt compound salcomine (bis-salicyl-
aldehyde ethylenediimine-cobalt). In_ actual
use tests aboard a destroyer tender, a salcomine
unit operated for several months and produced
oxygen at a cost not exceeding that of cylinder
oxygen. A major obstacle to the commercial
use of salcomine for oxygen production is that
it tends to deteriorate on prolonged use owing
to the gradual loss of water attached to
the molecule and subsequent nonreversible
oxidation.



CHAPTER 2. HISTORY

Farliest Known Uses

The earliest known application of cobalt by
man was about 4,500 years ago when the Egyp-
tians used naturally occurring cobalt com-
pounds to color glass. For over 4,400 years
thereafter, coloring was the only use for cobalt.
The ancient Egyptians, Persians, and Babylo-
nians, and later the Chinese, Romans, and
Venetians all used cobalt compounds as color-
ing agents for glass, pottery, and enamel.

Early Mines and Plants

The modern history of cobalt began in the i

latter half of the 15th century with the mining
of silver-cobalt ores in Saxony and Bohemia.
These ores contained a considerable quantity
of arsenic which caused ulceration of the hands
and feet of the miners and resulted in the evo-
lution of poisonous fumes when the ores were
smelted. The workers thought their troubles
were caused by mischievous spirits called
kobolds. This gradually evolved into thename
cobalt.

Bruchmueller (2), in his history of the cobalt
industry in Saxony, stated that the first -dis-
covery of silver ore at Schneeberg was in 1470,
and that by 1474 there were 176 producin
mines in the area. Although cobalt occurreg
in the deposits, mining was done mainly for
silver. In 1492 silver-cobalt veins were dis-
covered in the Annaberg region of Saxony, and
by 1496 six mines were paying dividends.

The development of the cobalt industry in
Saxony is rather obscure, but the first plant
is generally believed to have been started by
Poter Weidenhammer, who settled in Schnee-
berg in 1520 and made blue color, known as
safflor or saffre, for sale to the Venetians, This
was a crude cobalt oxide made by crushing
and roasting the hand-cobbed cobalt-arsenic-
bismuth ore. Some time later Christian Schue-
rer, who had a glassworks at Neudeck, made
an improved blue color, called smalt, by fusing
the ore with potassium carbonate and silica.

Tn 1568 Christopher Stahl erected a smelting
works at Schneeberg to make blue pigments for
artists. This was a small-scale operation, and
the plant was swept away by a flood in 1573,
In 1575 the Prince of Saxony granted a

16

monopoly on the production of blue color to
Hans Harrer and Hans Jenitz. In spite of the
monopoly, their undertaking was not success-
ful, mainly because of competition from illegal
color works in Saxony, and competition from
Bohemian cobalt. From 1589, when the con-
cession of Harrer and Jenitz expired, until
1641, the ministry in Saxony made 2 number
of changes in management and in laws govern-
ing the operations.

Tn 1649 there were four color works in
Saxony, three privately owned and one belong-
ing to the state. These operated separately for
nearly 200 years until 1845, when the three
privately owned works were amalgamated intc
one company at Niederpfannenstiel. The state-
owned works remained at Oberschlema.

By the late 1800’s the character of the ore
had begun to change. Bismuth became the
most important metal taken from the deposits
and although some cobalt was still mined, the
richest deposits were nearly worked out. By
the end of the 19th century, the cobalt industrie:
of Saxony and Bohemia were almost defunct
and only small pockets of ore continued to b
mined. About this time, the newly discovere«
rich cobalt ores of New Caledonia became th
world source of cobalt.

Development of the Mining
Industry

EUROPE

“ Aside from the early development of tI
cobalt industry in Saxony and Bohemi
already discussed, there has been no real deve
opment of a cobalt mining industry in Europ
Small amounts of cobalt-bearing materials ha:
been mined in nearly every European counts
at some time over the past 150 years, but wi
one exception there has been no sustalns
mining of large amounts of cobalt ores in-a1
of them. The exception is Finland, whe
cobalt-bearing cupriferous pyrite has be
mined continuously since 1913 for the prodt
tion of copper, iron, and cobalt. The cobt
content of this ore is relatively low, about (
to 0.2 percent.
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NEW CALEDONIA

The cobalt mining industry in New Caledonia
began in early 1880’s and soon replaced that of
Qaxony as the world source of cobalt. New
Caledonia was virtually the only producer of
cobalt in the world until its position as
leader was challenged by Canada in 1905. The
New Caledonian cobalt industry declined

rapidly after Canada entered the picture, and
by 1911 cobalt mining had ceased. It resumed
to a small extent during World War I and
ended again in 1925. No further cobalt mining
was carried out after that until 1958, when a
relatively small amount of ore was mined for
experimental purposes. The fluctuations of the

cobalt mining industry in New Caledonia are
shown in table 9.

TasLE 9.—Cobalt ore and matte produced and shipped in New Caledonia, 1883-1927 *

Ore Matte

Production
Year

Shipments Shipments

Gross weight | Cobalt con-
(short tons) |tent (percent)

Gross weight| Cobalt con- | Gross weight Cobalt con-
(short tons) [tent (percent)| (short tons) [tent (percent)

2, 750
2, 750
2, 750
2,750
2, 750
2, 750
2, 750
4 123
1, 486
2 124

573
4, 581

1 Source: La Chronique des Mines d’Outre-Mer, Special Number 242, August 1956.

2 Not available.
3 Approximately.
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CANADA

The first cobalt-bearing materials to be mined
in Canada were the rich silver-cobalt ores near
the district now known as Cobalt. The ore
bodies in this area were accidentally discovered
in the spring of 1903 by workmen engaged in
building the Temiskaming and Northern On-
tario Railway. By November 1903, four rich
veins had been discovered (4), and mining had
begun. In 1904, relatively little interest was
displayed in the deposits, but in the summer of
1905 there was a rush of miners and prospectors
to the area, and mine production expande
rapidly. i
mining is indicated by figure 8. However, the

600,000 -

500,000

400,000

300,000
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MINED SILVER-COBALT ORE, short tons

200,000
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The ensuing rapid development in

] i 1 -
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FiguRe S.—Silver-Cobalt Ore Mined in Cobalt Area,

1903-15.

1
1905 1910 1915

extremely rapid increase in mining was largely
due to the silver content of the ore rather thar
to its cobalt content, as the value of the silve:
ranged from ten to severa]l hundred times tha
of the cobalt.

Regardless of the reasons for development
shipments of cobalt concentrate from the Co
balt area rose from zero in 1903 to over 1 mi]
lion pounds (cobalt content) in each of 190
and 1909.

Shortly after the deposits at Cobalt wer
developed, a group of new silver-cobalt deposi
was found in 1908 in the area of Gowgand
Lake, about 60 miles northwest of Cobal
These deposits were similar in nature to tho:
at Cobalt, but much smaller. Ore productic
was started in 1910 and has continued up
the present time. Table 10 shows productic
of ore from both the Cobalt and Gowgan
areas since the start of Canadian cobalt mini
in 1904.

The Ontario government gave 2 boost to t
cobalt industry when it established t
Temiskaming Testing Laboratories. This 1
cility served as a weighing, sampling, assayir
and shipping plant for all of the producers
the area. Table 11 gives figures for the o
and concentrates shipped via the Temiskami
Testing Laboratory from 1940 through 19
These figures are probably a more accurate in
cation of the cobalt output during World W
T than those in table 10, since table 10 cou
the cobalt content of ores and concentrates
ported as production for the year of exp
not the year of mining. (The classificatior

ores as cobalt ores or silver ores is arbitr
and merely indicates the classification un
which the mine operator gets the greater ret
under the smelter rates prevailing at the t
of sale. Usually, an ore or concentrate ¢
taining more than 10 percent cobalt is cla
as a cobalt ore and one under 10 percent :
silver ore.)

Tn 1940, The International Nickel Comp
of Canada, Ltd. (Inco), started recove
cobalt at its refinery at Clydach, Wales, i
nickel matte made from nickel-copper
mined in the Sudbury district, Canada.
1947, it began to recover an impure
oxide at Port Colborne, Ontario, and to sh
to Clydach for refining into pure oxide
salts. . In October 1954, Inco completed it
finery at Port Colborne and began comme
IS)roduction of electrolytic cobalt metal

udbury nickel-copper ores.

In July 1952, a second company, Fa
bridge Nickel Mines Limited, began comm¢

roduction of electrolytic cobalt at its rel
at Kristiansand S., Norway, from matte
duced by its smelter in Falconbridge, On

A third cobalt producer, Sherritt Gordon ]
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Limited, began production of cobalt metal in
June 1955 at Fort Saskatchewan, Alberta, from
concentrate produced at its plant at Liynn Lake,

Manitoba.
KATANGA

Mining of cobalt-bearing copper ores was
started m Katanga Province in the former
Belgian Congo about 1910 by Union Miniére du
Haut Katanga. The first mine was the Star of
the Congo, a short distance from Elizabethville.
At that time, the sole interest was in the recov-
ery of copper. In June 1911, the first blast
furance was put into operation at the Lubum-
bashi plant for the production of crude copper.
Although the ore contained an appreciable
amount of cobalt, much of which appeared in
the blister copper, Union Miniére made no at-
tempt to recover it. Some cobalt was, however,
recovered from the blister copper which was
electrolytically refined in Germany.

In 1924, Union Miniére constructed three
electric furnaces at Panda and commenced the
recovery of cobalt as white alloy, a crude alloy
containing about 42 percent cobalt, 16 percent
copper, and 35 percent iron. The white alloy
was shipped to Belgium for refining by the
Société (Générale Métallurgique de Hoboken,
a Union Miniére subsidiary. Within a few
years, the Belgian Congo had become the
world’s largest producer of cobalt, and after
the depression of 1981-1936, production ex-
panded rapidly. _

In 1945, production of electrolytic cobalt
began at the refinery at Shituru, and most of
the additional expansion in productive capacity
following that time was in the electrolytic facil-
ities. In 1958, Union Miniére reported (21)
that its electric smelting facilities had a capac-
ity of 4,000 metric tons of cobalt per year, and
that its electrolysis plant had a capacity of
6,600 metric tons of cobalt per year.

Production capacity was expanded again in
1960 when a new metallurgical plant was
opened. The new plant, on the Luilu River
a few miles from Kolwezi, contained electro-
Iytic refining facilities with a capacity of 1,750
tons of cobalt per year. Provision was made
for doubling this capacity at a later date. The
opening of this plant brought the announced
capacity of the Union Miniére plants in 1960
to 12,350 metric tons of cobalt per year, but
this figure is on the conservative side, and a
higher production rate could be achieved if it
became necessary.

NORTHERN RHODESIA

The cobalt industry in Northern Rhodesia
was started in 1933, when the Rhokana Corp.
began recovering cobalt as a byproduct of

copper from its mine at Nkana. Production

increased rapidly, and within 2 years the Rho-
kana Corp. had become the second largest
cobalt producer in the world. From 1933 until
1952, production was in the form of a crude
alloy produced by matte smelting a cobalt-rich
concentrate to recover the copper and to con-
centrate the cobalt values in the converter slag,
which was then reduced with coke in an electric
furnace. The composition of the alloy pro-
duced was about 15 percent copper, 45 percent
iron, and 40 percent cobalt. The alloy was
exported for refining until 1953. In 1939, a
third electric furnace was added, increasing
converter-slag treatment capacity by 50 per-
cent. By 1945, Rhokana was experiencing diffi-
culties in its cobalt production facilities due to
changes in the ore. According to the annual
report of the Rhokana Corp. for 1945, the
smelter practice in cobalt production required
some changes because of the steady increase in

:the iron content of the ore with greater depth

in mining. The increased iron content made
it impossible to meet, the specifications for alloy
to be shipped for refining, and it became neces-
sary to retreat considerable quantities of alloy
in the converters. Although shipments were
maintained by these means, losses and costs

_ were Increased.

These difficulties led to the construction of

' a gravity separation plant which produced a

concentrate with a higher cobalt and a lower
iron content. This plant was put into opera-
tion in 1947.

In 1949, work began on the construction of
electrolytic refining facilities with a designed
capacity of 1,500 short tons of metal per year.
In August 1952, the plant went into production,
but because of technical difficulties continuous
production was not achieved until February
1958. Production of crude alloy was contin-
ued, but at a reduced rate.

In 1952, construction was started on a plant
to produce cobalt carbonate, and in 1954 the
plant was put into operation.

A new producer entered the industry in 1955 -
when Chibuluma Mines Ltd., began mining a
cobalt-bearing copper ore at its mine a few
miles west of Nkana. On May 6, 1956, Chi-
buluma began operating a concentrator near
Ndola, and in 1957, production of cobalt matte
was started. Matte was exported for refining.
The company announced that it was considering
plans for the construction of a refinery on the
plant site, but as of 1960 this had not been

started.
MOROCCO

The cobalt-bearing desposits of Bou Azzer
district of French Morocco were -discovered in
1930, and in 1931, the Société Miniére de Bou
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Azzer et du Graara was formed to exploit them.
Production has been continuous since 1932,
although with wide va,riatiops in output. In
1954, a modernization campaign was started to
improve mining and concentrating procedures.
The main expenditure was for a new washing
plant to improve the capacity and efficiency of
the concentration process. The new washing

lant went into operation in 1958, and produc-
tion of cobalt concentrate was more than double
that of the previous year.

Concentrate is the only cobalt product made
in Morocco. All concentrate produced by Bou
‘Azzer is refined abroad, mainly in France and
partly in Belgium. No plans have been
announced to refine cobalt in Morocco, and it, is
probable that none will be as long as the price
of cobalt remains low.

It was reported in 1959 (24) that the Bou
Azzer operations were losing money, and be-
cause the price of cobalt has dropped since then,
it is possible that the company may be experi-
encing difficulties in maintaining operations.
It should be noted that the modernization
campaign, which involved relatively heavy
expenditures, was started in 1954 when the price

of cobalt was $2.60 a pound, a much more
attractive price for producers than the 1960 .

price of $1.50 a pound.

UGANDA

The copper-cobalt deposit in Uganda was dis-
covered by Tanganyika Concessions, Ltd., in
1927, but its license to exploit the district was
given up in 1940.

In 1947, Frobisher Limited obtained a special
exclusive = prospecting license covering the

deposits known at that time and in 1950 caused -

the incorporation of Kilembe Mines Limited to
take over their exploration. Subsequently it
was decided that Kilembe Mines Limited should
proceed with the development of the deposits,
and by 1954 financial arrangements were con-
cluded by Kilembe, which is 70-percent owned

by Kilembe Copper Cobalt, Ltd., which is 77.4- ©

percent owned by Ventures Ltd. A concen-
trating plant was erected in Kilembe in
mid-1956, and a smelter at Jinja, 270 miles
distant, in November 1956.

. In 1959 additional facilities were installed to
increase the copper-concentrator capacity to

77,000 tons per month and the smelter capacity:

to 16,000 long tons of blister copper per month.
The world market for cobalt and the known
metallurgical processes for extracting the cobalt
metal are such that the company has decided to
stockpile its entire production of cobalt-bearing
pyrite concentrates until it is proven economical
to treat these concentrates. By December 31,
1959, the company had stockpiled approxi-

mately 125,491 tons of cobalt concentrates con-
taining roughly 38,700,000 pounds of cobalt

metal.
UNITED STATES

It is impossible to pick a particular date as
the beginning of the U.S. cobalt industry. The
United States was undoubtedly a consumer of
cobalt throughout the 19th century and perhaps
earlier. Cobalt oxide was produced in the
United States as early as 1869, but the source of
cobalt was the Sudbury ores of Canada. Small
amounts of cobalt ore were produced at Mine
La Motte in Missouri as early as 1857 (7), and
some ore was shipped from this mine to
Swansea for refining prior to 1900. In 1900,
the Mine La Motte Co. erected a plant in
Missouri to refine its own ores, and in 1908, the
year in which it was shut down, the plant
produced 120,000 pounds of cobalt oxide.

In 1906, the North American Lead Co. erected
a refinery at Fredericktown, Mo., to recover
copper, nickel, and cobalt associated with the
lead in its mine at Fredericktown. Numerous
difficulties were encountered in the operation of
the plant owing to the complexity of the ore,
but i 1907 the company produced 2,371 pounds
of cobalt oxide. In 1909, 83,394 pounds of
cobalt oxide was produced as well as 8,314 tons
of nickel and cobalt concentrates. Operations
were halted in 1910, and the property was sold.
In 1915, the Missouri Cobalt Co. took over the
property, and in 1917, production was resumed.
In 1920, production had reached the high point
of 102,410 pounds of cobalt oxide and hydrate,
although the plant was closed down and did
not operate for the full year.

Cobalt was first identified in the Blackbird
district in Lehmi County, Idaho, in 1893, but
the early interest in the deposits was for the
gold which they contained. In 1915, the
Haynes Stellite Co. acquired a group of 30
claims in the Blackbird district. By 1917, the
great increase in the use of cobalt for manufac-
ture of Stellite prompted the Haynes Stellite
Co. to develop the Blackbird deposits as a
source of cobalt. In 1918, 4,000 tons of ore was
mined and reduced to 55 tons of concentrate
which contained about 17.7 percent of cobalt.
Exploration and development work continued
during 1919, but no ore was mined, and the
project was abandoned in 1920.

Very little interest was shown in cobalt
mining in the United States between 1920 and
the beginning of World War II. A small
amount of cobalt ore mined at Good Springs,
Nev., in 1921 was the last domestic ore pro-
duced until 1931, when a small amount of
cobalt-manganese ore was mined in Cherokee
County, Ala. During the period 1931 to 1940, a
small amount of cobalt-bearing residue was
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produced at a western electrolytic-zinc plant,
and minor quantities of cobalt-bearing ore were
produced by prospecting activities at various
places.

United States consumption of cobalt in-
creased substantially in 1940, and efforts to find
domestic sources were intensified. The Pyrites
Co., Inc., of Wilmington, Del., started the pro-
duction of cobalt oxide from concentrate pro-
duced from the treatment of iron ore mine
at Cornwall, Pa. The Eastern Magnesia Tale
Co. of Burlington, Vt., produced a cobalt con-
centrate as a byproduct of froth flotation of
talc for a few years during the 1940’s. Also
in 1940, a plant was set up at Niagara Falls,
N.Y., to refine crude cobalt alloy produced in
the Belgian Congo. This material had previ-
ously been refined in Belgium, but after the
German invasion of that country, shipments
from the Belgian Congo_ were stopped, and
the refining facilities at Niagara Falls were
constructed.

Tn July 1944, The St. Louis Smelting and
Refining Co. began commercial production of
cobalt from its Fredericktown, Mo., property.
Difficulties experienced in the operation of the
plant, however, caused suspension of operations
in September 1946.

Following the conclusion of World War II,
interest in domestic production of cobalt again’

languished until the start of the Korean war.
The Calera Mining Co., 2 wholly owned subsid-
iary of the Howe Sound Co., which-had
acquired a number of claims in the Blackbird
district in 1943 and had carried on continuous
development work on the mine and research
work on the development of a process for the
recovery of cobalt from the ore, was requested
by the Government late in 1950 to increase the
planned capacity of the mine and refinery. In
return, the Government, in 1951, contracted for
the purchase of 6.5 million pounds of cobalt-
nickel alloy containing not less than 93 percent
cobalt and not more than 7 percent nickel at &
fixed premium price. Although production of
concentrate was started in June 1951, numerous
operating difficulties were encountered in start-
ing up the refinery, and no cobalt metal was
made until March 1953.

The St. Louis Smelting & Refining Division
of National Lead Co. reentered the cobalt-pro-
duction picture in 1955 when it opened a new
refinery at Fredricktown, Mo. Development
of the Tefinery was spurred by a Government
contract for the purchase of @ substantial
amount of cobalt at a premium price.

The domestic cobalt industry reached its
peak in 1958, when 4,023,000 pounds of recover-
able cobalt in ore was produced. From this
high point, production dropped to 2,381,000

pounds in 1959, and the indications are that

production from domestic ores will continue to
decrease and may indeed cease altogether with-
in a few years. The Calera Mining Co., the
largest domestic producer, with a capacity of
over 3 million pounds of cobalt per year, was
permanently closed in mid-1959 after complet-
ing deliveries on a Government contract. Price
cuts by Union Miniére had brought the price
down to a point where Calera could no longer
operate profitably. Early in 1960, the Govern-
ment settled its outstanding contract with the
National Lead Co., and it remains to be seen
if any domestic producing company can operate
without Government support at the present low

price of cobalt.
CUBA

The extensive laterite deposits along the
northern coast of Oriente Province, Cuba, had
been looked upon as potential sources of iron

* and mickel since their discovery shortly after

the Spanish-American War. Although several
steel companies in the United States staked
claims and attempted to use the laterites as
iron ore, no commercial utilization of the de-
posits developed because it was found that the
relatively high chromium and nickel contents
of the laterites made them unsuitable for the
production of pig jiron. Further attempts
(particularly by Bethlehem Steel Corp.) to
develop a process to utilize the deposits by re-
moving the chromium, nickel, and cobalt “con-
taminants” proved unsuccessful.

In the late 1930’s, the Pardners Mines Corp.
became interested in utilizing the laterites as
a source of mickel, and it conducted extensive
prospecting in Oriente Province and discovered
large ore deposits at Moa Bay and Nicaro.
Freeport Sulphur Co. became interested in the
project and started work on the development
of a process for extracting the nickel. Free-
port soon settled on the Caron process, ar
ammonia leaching technique, as the most feasi:
ble method, and started development work in ¢
small pilot plant. When the United States
entered World War II it was realized that ¢
new source of nickel was necessary. Pardner:
Mines sold out to Freeport, and Freeport ar
ranged with the United States and Cuban Gov
ernments to construct a plant at Nicaro t
produce 32 million ounds of nickel per yeal
No attempt was made in the Nicaro operation
to recover the cobalt, which occurred in the or
in the ratio of about 1 part of cobalt to 12 t
14 parts of nickel. Since specifications calle
for a maximum of 1 part of cobalt to 100 part
of nicke] in the finished product, every effor
was made to reject cobalt from the process an
discard it in the tailing. -
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The capacity of the Nicaro plant was ex-

anded to over 50 million pounds of nickel per
Jear in 1957, but the basic process remained
J centially unchanged; cobalt, except for 0.6 to
0.8 percent_which remained in the finished
nickel, continued to be lost in the tailing. A
' pumber of pilot-plant studies were carried out
4t Nicaro to find a way to recover cobalt, if only
. to keep it out of the nickel product, but none
. had proved successful as of the seizure of the
plant by Cuba in 1960. :

In 1953, the Freeport Sulphur Co. started
pilot-plant_investigations designed to develop
operating data for a new sulfuric acid leaching
process which was designed to recover both
nickel and cobalt from the ores at Moa Bay.
Tn 1954, at the request of the U.S, Government,
construction of a large-scale pilot plant was
begun. The pilot plant operated successfully,
and plant construction was started in 1957.
Two plants were built, one at Moa Bay near
the ore deposits and one at Port Nickel, La.
At the Moa Bay plant, nickel and cobalt were
to be leached from the ore and recovered as a
sulfide slurry. The slurry was to be refined
to pure cobalt and pure nickel metal at the Port
Nickel plant.

The facilities were designed for a capacity
of 50 million pounds of nickel and 4.4 million
pounds of cobalt per year and were scheduled
to commence operations in mid-1959. The
refinery at Port Nickel was finished in the fall
of 1959, only slightly behind schedule, but con-
struction of the Moa Bay plant was badly
delayed by strikes and political difficulties
oceurring during and after the revolution in
Cuba. Construction at Moa Bay finally
reached the point where partial operation was
possible. A sufficient amount of nickel-cobalt
slurry was made to confirm the workability of
the process. This slurry was shipped to the
Port Nickel plant and successfully refined.

Late in 1959, it became apparent that the new
Government of Cuba had adopted a hostile atti-
tude toward all U.S.-owned enterprises in that
country, and construction work on the Moa Bay
plant stopped because of difficulties in obtain-
ing funds from the sources in the United States
which were financing the project. On March 3,
1960, Freeport officials notified the Cuban
authorities that the plant was to be closed. On’
August 18, 1960, the plant was officially inter-

_vened by the Cuban government.



CHAPTER 3. RESOURCES

GCeology and Minerology

Cobalt is a relatively rare component, of the
earth’s crust. The average content is appar-
ently aboub 0.001 to 0.002 per cent (6, 14)-
Small quantities are fairly widespread in most
rocks, soils, mineral waters, sea water, and

lants and animals. Certain geologic processes
are necessary to give concentrations of cobalt
that can be useful to man. The amount of con-
centration and the presence of associated metals
are factors in making deposits of economic im-

ortance. _

The most important geologic processes in the
concentration of cobalt are: (a) Magmatic
differentiation and segregation (perhaps aided
by hydrothermal processes) ; (b) hydrothermal
activity leading to the formation of veins and
replacement deposits; (e) weathering, Wit
attendant oxidation and leaching, helped in
places by the movement of ground water; (d
deposition of small amounts of cobalt in various
sedimentary rocks, followed by further concen-
tration by weathering, or by the activity o
hydrothermal solutions or ground water. The
relationships of the processes and the impor-
tance of associated metals in concentrations o
economic importance are discussed below.

Magmatic differentiation, which produces
basic or ultrabasic rocks, seems to concentrate
cobalt along with nickel, chromium, and certain
other elements. The ultrabasic rocks, such as
serpentine, pyroxenite, and dunite, do not con-
tain cobalt in commercial quantities, but the
soil formed from them has concentrations of
jron, manganese, nickel, and cobalt after long-

continued weathering and leaching of the rocks,
especially under the tropical conditions that
cause lateritization. The best known examples
of such deposits are the lateritic ores. Man-
anese and cobalt (as asbolite) concentrate
airly close to the surface, forming deposits of
economic grade (New Caledonia and Brazil),
whereas nickel silicate concentrates just above
in amounts between one-

tenth and pne-twer_lty-ﬁfp}_l of the nickel content,

Certain types of basic rocks, particularly
norite, are associated with concentrations of
iron, nickel, and copper sulfides; most geolo-
gists believe that some hydrothermal activity
as well as magmatic segregation is important

24

in the origin of such deposits. 'The cobalt
tent is one-twentieth to one-thirtieth of
nickel content in these ores; and where
reserves are large, as at Sudbury, Canada,
Petsamo, Russia, s0me cobalt can be recov
as a minor byproduct during the recover}
nickel and copper.

Some contact metamorphic deposits as
ated with basic igneous rocks (diabase) col
cobaltiferous pyTite and chalcopyrite in ‘
masses of magnetite; hydrothermal acl
may have played a part in the origin of
deposits. In some of them, such as th
Cornwall, Pa., the pyrite contains 1 to 2 pe
cobalt. Although the Cornwall ore col
only about 0.056 percent cobalt, a consids
amount of cobalt 1s produced because ¢
large tonnage mined and the fact that
sulfur, and copper, are recovered and use

Hydrothermal activity, either direct
indirectly, has formed the largest num
cobalt deposits of any appreciable size.
of these, as originally formed, contain €
cobalt, usually associated with one OI
other metals, to be minable; others hav
concentrated by weathering to make the
enough; and others are primarily mir
other metals, with cobalt as a byproduct.
of the deposits are fissure fillings, and st
replacements of the country rock. I

angue minerals are quartz, calcite, 0

The simplest type of hydrothermal
is a vein containing cobaltite alone in ¢
or calcite gangue. A few such veins he
mined in the Cloncurry district, Austre
in some of the mining districts of Chile
of these have been mined only in the
zone, but apparently they are rich eI

laces below the oxidized zone to bt

f commoner OCCUrrence are deposits
ing cobalt in appreciable quantities al
copper or silver, such as certain de
Aqstralia and Chile and the Blackbir
of Idaho. At Blackbird, cobaltite, ¢
rite, pyrite, and pyrrhotite occur in
of quartz, mica, and calcite in shear z

Deposits in which copper is !
important metal and cobalt is presen
tively small quantities have been forn
Katanga-Northern Rhodesia district:
tanga, cobalt has been concentratec
mercial grade by oxidation, leact



RESOURCES 25

redeposition; in Northern Rhodesia, the small
gmount of cobalt can be recovered only as a
pyproduct of copper mining.

In a few base-metal deposits, a small percent-
age of cobalt is available as a byproduct. The
Bawdwin mine of Burma has large replacement
ore bodies containing principally lead and zinc,
and small quantities of copper, nickel, and

balt.
cOSmall quantities of cobalt occur in a number
of large deposits, formed mostly by replacement
of schistose rocks, in which the principal
mineral is either pyrite or pyrrhotite. Some
of these contain appreciable chalcopyrite, but
have been mined in the past mainly as a source
of sulfur, with iron and copper as the principal
byproducts. The iron sulfides may carry a
small fraction of 1 percent of cobalt, some of
which has been recovered in the past, princi-
pally in Europe. The deposit at Outokumpu,
Finland, isof this type, and is mined mainly for
its copper content. Numerous similar ore
bodies occur in the eastern United States, but no
attempt has been made to recover the cobalt.

An entirely different type of hydrothermal
deposit is the native silver-cobalt-nickel ore
type, which is divided into deposits that con-
tain pitchblende and those that do not. The
best example of the latter type is the ore of the
Temiskaming area of Ontario, where cobaltite,
safflorite, and a number of other cobalt and
nickel minerals occur in a gangue mainly of
calcite, with native silver, argentite, and other
silver minerals. The mines were worked mostly
for silver, but some have been mined principally
for cobalt. Smaller deposits of similar charac-
ter are known at several places in France,
Sardinia, South Africa, and Mexico. Native
silver-cobalt-nickel ore, containing appreciable
pitchblende, occurs in the Erzgebirge region of
Germany and Czechoslovakia ; similar ore is also
found at Great Bear Lake, Canada.

In sedimentary rocks the deposition of cobalt
and other metals may have taken place when
the sediments were formed (syngenetic depos-
its), or the cobalt may have been introduced
subsequently (epigenetic deposits).

Deposits of cobaltiferous manganese oxide are
syngenetic. Appreciable amounts of cobalt are
present in concentrations of manganese oxide
m chert or in the quartz portions of the
originally calcareous rock. The manganese
oxide concentrations were formed during long
periods of weathering and leaching of sedi-
mentary carbonate rocks that contained small
amounts of manganese and cobalt when depos-
ited. Moving ground water may have further
concentrated these metals. Where the manga-
nese oxide is of high grade, it is used in

ferromanganese production, and the cobalt is

631023—62——3

not recovered. Ifthelower grade deposits were
treated chemically to recover the manganese, the
cobalt might be recovered as a byproduct.

Deposits in which stratigraphic control is
strong may be syngenetic or epigenetic,
although the minerals may be typical of
hydrothermal deposits. The deposits of the
Katanga-Northern Rhodesia districts display
an almost complete stratigraphic control of the
distribution of bornite, chalcocite, and linnaeite.
Some geologists say, therefore, that the metals
were first concentrated by hydrothermal solu-
tions. Similarly, the southeastern Missouri
deposits, which consist of galena, chalcopyrite,
pyrite, and siegenite restricted to a narrow
stratigraphic zone, are thought by some to
represent originally syngenetic metal content
secondarily concentrated by moving ground
water, :

World Reserves

A listing of the major cobalt reserves of the
free world is given in table 12. These reserves,
together with a number of minor occurrences,
are described in the folowing text.

NORTH AMERICA

United States—Major Deposits

~ The United States has long been the major
consumer of the world’s cobalt supply, but it
was not a major producer until the 1950’s when
production was expanded at the instigation of
the Government. Peak production was reached
in 1958, when over 4.8 million pounds of cobalt
in ore and concentrate was produced, equivalent
to slightly over 4 million pounds of recoverable

_cobalt. Although 1958 production raised the
United States to the position of the world’s

second largest producer of cobalt (a position
which it occupied for only 1 year), the United
States does not possess large cobalt reserves.
A Dbrief description of United States cobalt
deposits is given below.

IDAHO

The largest known reserve of high-grade
cobalt ore is that of the Calera Mining Co. in
the Blackbird district of Lemhi County, about
20 miles west-southwest of Salmon, Idaho. The
district was first prospected about 1893, and

. cobalt minerals were noticed in the district a
" few years later. Many claims were staked, and

a number of small workings were driven in the
" district during the next few years in attempts

to develop deposits of gold or copper. From
1899 to 1902, considerable development was
done at the Brown Bear mine. Plans to smelt
the ore were abandoned because of its high
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TasLe 12.—Major free world reserves of cobalt, in thousands of tons

Estimated re:
Deposit Location Major cobalt mineral
Ore
North America:
United States:
Bethiehem Cornwall Corp..- Cornwall, Pa. Cobaltiferous pyrite .coeoceacemeee 50, 000
Calera Mining Co. Blackbird District, Idaho Cobaltite 14,000
o Ngtional Lead Co Fredericktown, Mo. Siegenite. 3,000
anada:
T]g. Ingernls‘tg(iional Nickel Co. of | Sudbury District, ontario. . occcauee- Cobalt replacement in nickel sulfides_. 265, 000
anada, . .
Do. Thompson, Manitoba [Q)] 225 000
Falconbridge Nickel Mines, Ltd._- Sudbury District, Ontario. -ceeaeuae-- Clobalt replacement 1n nickel sulfides.- 46,000
bShearritt Gordon Mines, Ltd . -- Lynn Lake, Manitoba do . 14,000
uba:
‘Bethlehem-Cuba Iron Mines ... Mayari District, Oriente Province._.. 110, 000
o Moa Bay District, Oriente Province.. 55,000
g_lilban gﬂ;ei 80.: _________________ Lev}isa District, Oriente Province....- 35,000
caro Nickel Co. 0_. g s :
Do. #oa Bay District, Orlente brovince. No identifiable cobalt mineral.......-- %; 888
Do. Taco Bay District, Oriente Province.. 25, 000
Do. - Plateau Cajabanes District, Pinar del 24, 000
Rio Province.
Australia and Oceania: New Caledonia: 5 Asbolite. 220, 000
Société le Nickel. ’
Africa: ’
Morocco: Société Miniére de Bou Azzer | Bou Azzer-.-- Skutterudite 800
et du Graara. .
Northern Rhodesia: :
Baluba Minies Ltd....ccamcamcmacean Northern Rhodesian Copperbelf.....- Carrollite 112, 000
Chibuluma Mines Ltd do . do 9,
. Rhokana Corp. Lid P SR do 124, 000
Republic of the Congo: Union Minisre | Southern Katanga Province --ceeee-- Carrollite (sulfide zone) Heterogenite, [O)
du Haut-Katanga. asbolite (oxide zone).

1 Not available.

1 Reserves at Thompson are undoubtedly much higher.

3 The reserves listed include only the richer nickel-cobalt ores which
contain about 1.3 percent nickel and 0.1 percent cobalt. In addition,
the listed deposits contain an estimated 1,600 million tons of lower grade
material which contains about 0.8 percent nickel and 0.07 percent cobalt.

arsenic content, and all work stopped. During
‘World War I, when the price of cobalt was
high, the Haynes-Stellite mine was developed.
However, the mineralized rock was extremely
hard and the cobaltite very fine grained, and
although some cobalt concentrate was shipped,
the operation ceased about 1920. From 1938
to 1941, the Uncle Sam mine was operated,
along with a small flotation mill. The copper
smelter handling the concentrate penalized the
operators for cobalt in the concentrate, with
the result that most of the cobalt. was inten-
tionally depressed and not recovered. Partly
because of this, and partly because of a lack of
capital, the operation closed.

During World War II the Bureau of Mines
explored parts of the Blackbird district with
bulldozer and diamond drill, and the Geological
Survey mapped the district and log ed the drill
cores. In 1951, the Calera Mining Co., 2 Howe
Sound Co. subsidiary, drilled a large block of
gr01]1Knd and did a great deal of underground
work.

The rocks of the Blackbird district are mostly
metamorphosed Precambrian sediments in-
truded by the Idaho batholith in the northern
part of the district, and by siliceous porphyry
dikes and metamorphosed basic rocks.

Most, of the ore deposits occur in a north-
south structural block, known as the Blackbird

4 Names of owners before seizure of deposits by Cuba.

& Figures for New Caledonia do not include the cobalt pres
silicate type nickel ores controlled by Société le Nickel or tt
of ores controlled by other operators on the island.

structural block, separated from the ro
each side by large faults. This block is
914, miles wide and extends at least 6 mile
from the granite contact. The rocks «
block appear to have been more tightly so
than those on either side, with the devel
of widespread schistosity. The rocks outs
block are more quarzitic and are in fair]
folds. The Blackbird structural block is
a number of mineralized shear zones :
some post-ore faults.

The ore deposits were formed mo
replacement of the shear zones. The ¢
tains chalcopyrite, cobaltite, safflorite,
and pyrrhotite in a gangue consisting m
quartz and biotite, plus some ankerite.

Most of the developed ore in the dis
on the property of the Calera Mining
many favorable zones exist elsewhere
district. Most of the ore on the Calera p
lies in three zones. The Chicago zone,
for a length of about 1,800 feet, strike:
west and dips 50° and 80° northeast ; the
ore shoots in this zone are believed to
north. The Brown Bear zone is a Wi
structure that strikes about north &
nearly vertically; in it are a numbel
shoots plunging 25° and 85° north. Th
tail zone contains veins up to 40 feet wi
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re sent to the concentrating plant averaged
_hout 0.7 percent cobalt. .
During the hearings under Section 8 of the
58 Trade Agreements Extension Act before
1ie OCDM in 1958, officials of the Howe Sound
Co. stated that the known commercial ore
reserves contained 15 million pounds of cobalt,
whereas the inferred reserves could be 15 times

larger: MISSOURI

L "' The cobalt-bearing lead ores of the National
Lead Co. near Fredericktown, Mo., comprise
one of the major U.S. cobalt reserves. These
‘deposits are in the southeastern Missouri lead
district. Although the cobalt-nickel sulfide,
siegenite, was identified in this area as early
“as 1857, the first attempt to produce cobalt (and
. nickel) was made by the North American Lead

"Co. between 1906 and 1910. In 1917-20 the
Missouri Cobalt Co. produced some cobalt. The
St. Louis Smelting & Refining Co. drilled near
Fredericktown from 1927 to 1931 and did some
research on the problems of treatment. In
1941, the same company took renewed interest
in the area and during World War II began
mining. After the war, the company, absorbed
into the National Lead Co., continued to pro-
duce lead and copper metals and cobalt concen-
trate, which was stockpiled for future use. A
refinery was constructed, and refining opera-
. tions were begun in 1955. _

The rocks in the southeastern Missouri lead
district consist of Precambrian granite, por-
phyry, and a little diabase, overlain by the
Cambrian formations listed below:

Elvins group: Dolomite, shaly dolomite, and
shale.

Bonneterre formation : Dolomite, some green
shale partings; sandy at base. o

LaMotte formation: Conglomerate and shale
at base; mostly sandstone, in places shaly or
arkosic; dolomitic at top.

The surface of Precambrian rocks on which
the Cambrian was deposited is one of consider-
able relief. The LaMotte formation filled in
the valleys and lapped up against the Precam-
brian hills, the top surface of the LaMotte
being higher close to the hills. The Bonneterre
formation was deposited on the LaMotte
and lapped over onto the higher hills of
Precambrian. '

The ore deposits are mostly limited to the
base of the Bonneterre and the top of the
LaMotte formations and are apparently fur-
ther localized to “highs” of the LaMotte where

it rises against the Precambrian hills, so the ore,

bodies appear to lie fairly close to, and around,
the exposed or buried knobs or ridges of Pre-
cambrian rocks. In places, there 1s perhaps

some structural control by joints. Most of the
deposits of galena lie in a somewhat sandy
dolomite zone about 50 feet thick at the base
of the Bonneterre formation; some scattered

_bodies of galena are higher in the formation.

At the base of the galena-bearing zone at the
bottom of the Bonneterre and in the topmost
dolomitic sandstone of the LaMotte formation,
the galena is associated with a higher percent-
age of marcasite and pyrite, accompanied by
chalcopyrite and siegenite and small amounts
of sphalerite and bravoite.

The National Lead Co. does not publish
reserve figures. However, reserves are believed
to be fairly extensive, and probably total 2 to
3 million tons of ore averaging about 0.28 per-
cent cobalt. o

PENNSYLVANIA

The cobalt-bearing iron ore deposits of the
Bethlehem Cornwall Corp. in Cornwall, Pa.,
probably constitute the second largest cobalt
reserve 1n the United States, although they are
very low in cobalt content. Iron has been
mined here since 1742, and over 40 million tons
of ore has been produced. Present annual pro-
duction of iron ore is about 1 million tons.

" Cobalt was first produced commercially in 1941.

At Cornwall, thick diabase sills have in-
truded Triassic shales and Cambrian limestone.
Large bodies of ore contain 40 to 60 percent
magnetite and about 3% percent pyrite. The
pyrite contains about 114 percent cobalt and
some chalcopyrite carrying a little gold. The
ore thus contains about 0.056 percent cobalt.

Tron ore reserves are estimated to be quite

large, probably about 50 million tons.

United States—Minor Deposits
ALABAMA

Small cobalt-bearing manganese deposits are
found in northeastern Alabama. A survey of
the area by the Federal Geological Survey dur-
ing World War II disclosed ten small deposits
containing a total of 25,000 pounds of cobalt.

ALASKA

At Funter Bay, Alaska, a low-grade copper-
nickel deposits carries a little cobalt. Assays

-range between 0.07 and 0.23 percent cobalt, 0.26

percent nickel, and 0.3 percent copper. Similar

‘copper-nickel deposits on Yakobi Island and

on the west coast of Chichagof Island may con-
tain about the same amount of cobalt, but assays
are not available.

At Hot Springs, on the lower Tanana River,
erythrite is reported in a narrow quartz vein.
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ARIZONA

Graham County.—At the Bluebird mine, a zone
about 400 feet long contains short irregular en
echelon lenses of pyrite, cobaltite, and glaucodot
cut by later chalcopyrite and pyrite veinlets.
The country rock is highly altered quartzite,
cut by basic and siliceous igneous rocks. Only
about 100 tons containing 1.10 percent cobalt is
estimated, without much chance for finding
extensions.

Pima County.—The presence of cobaltite has
been reported in the Cababi district.

Yavapai County.—Cobalt is found in short,
narrow veins in schist and gabbro surrounded
by granite in Grapevine Canyon. The best
sample contained 1.9 percent cobalt and some
copper. The veins are too small for com-
mercial exploitation.

Some nickel minerals have been identified in
the Monte Cristo silver mine, northeast of
Wickenburg. The highest cobalt content in
dump samples was 0.005 percent. I

The Old Dick mine contains a large tonnage
of cobalt-bearing copper-zinc ore. Cobalti-
ferous arsenopyrite has been identified but the
grade is unknown.

ARKANSAS

Saline County.—A quartz vein carrying pyrite,
galena, millerite, and values in silver and cobalt
bas been reported at the Rabbitfoot Mine, near
Benton.

Montgomery County.—Cobalt has been found
in samples of psilomelane and pyrolusite from
Montgomery County.

TFulton County.—A. specimen of lampadite (a
variety of asbolite) was submitted to the Fed-
eral Geological Survey from Fulton County.

CALIFORNIA

Calaveras County.—Smaltite and cobaltiferous
arsenopyrite were reported at the Hanselt
Patent, 2 miles southeast of Sheepranch.

Inyo County.—The mine of the Bishop Silver-
Cobalt Co. on Long Lake contains cobalt-bear-
ing material. The best picked sample from a
14-inch zone showed 0.88 percent cobalt, 0.69
percent copper, and 0.11 percent nickel. A
sample from a 4-inch vein In the adit assayed
0.53 percent cobalt. The available tonnage
probably is low.

Los Angeles County.—Several old reports men-
tion the presence of cobalt in a group of old
mines northeast of Azusa. In a survey made
in 1941, no cobalt minerals were found.

Madera County.—The ore of the Foothill Cop-
per Belt has been reported to contain up to 3
percent cobalt in places. Skutterudite has been
reported in the Daulton mine. Samples taken

from the dumps in 1941 showed only 0.01 per
cent cobalt. At the Jesse Belle mine there i
a relatively small deposit with discontinuou
veins of quartz, silicate, and chalcopyrite, anc
much less pyrite, pyrrhotite, and cobaltite
The ore averages 3.0 percent copper and 0.1 ¢
0.5 percent cobalt.

Mariposa County.—Cobalt analyses of up t
0.18 percent have been recorded on sample
from the Green Mountain mine. Erythrit
has been reported in the Pine and J osephin
mines. ‘

Napa County.—Erythrite and smaltite in sel
pentine were reported in Beryessa Valley.:

Placer County.—Cobaltite with chalcopyril
was reported in a deposit 4 miles northeast ¢
Alta. Cobalt with arsenopyrite was reporte
in the Metallic mine near Cisco.

San Diego County.—Nickel-copper deposit
similar in occurrence to those of the Sudbuz
district of Canada, are found near Julian.
drilling program, carried out by Friday Nick
Mines, Litd., of Vancouver, British Columbia, i
1957 disclosed the presence of relatively larg
amounts of ore averaging 2.15 percent coppe
1.96 percent nickel, and 0.63 percent cobalt.

Mendocino County.—Large Il)ooc}lies of micke
and cobalt-bearing laterites occur at Little Re
Mountain and Red Mountain. Small amoun
of garnierite have been found in the lateri
but most of the nickel mineralization cannot
identified. The deposits are estimated to co
tain about 10 million tons.

Imperial County.—Nickel-cobalt deposits ha
been located in the Coyote Valley mining d
triet about 22 miles west of E1 Centro.

Del Norte County.—Nickel- and cobalt-beart
lateritic deposits similar to those being e
ploited in Oregon by Hanna Mining Co. 3
Tound in several areas in Del Norte County.

Other Counties—Deposits similar to those
Del Norte County may exist in Humbol
Siskiyou, and Trinity Counties.

COLORADO

Boulder County.—At the property of the
funct Cobalt Gold Mining Co., some nic
matte carrying cobalt and gold was produc
A tight anticline of schist, gneiss, and ca
silicate rocks is cut by a small diorite sto
Ore is disseminated pyrite, pyrrhotite, chal
pyrite, and niccolite replacing amphibole in
more calcic beds. Primary ore carries 0
0.60 percent cobalt; some oxidized ore has
to 6 percent cobalt. The deposit contain:
small tonnage (perhaps 15,000 tons) of 1-1
cent ore carrying less than 0.5 percent cob
The ore is erratic and difficult to mine.

Chaffes County.—Ore carrying 0.02 percent
balt has been reported in the Josephine min




Custer County._——A fairly large deposit con-

ing 0.2 percent nickel and 0.05 percent
E;,lt was reported at the Big Stake nickel
pperty. :
CONNECTICUT

iddlesex County.—In the region near Chat-

some exploration and development work

s carried out between 1762 and 1853, prob-

y on a small, high-grade ore pocket, high in
kel and containing some cobalt.

GEORGIA

Cobalt-bearing manganese deposits occur in
humber of places near Cartersville, Ga.

! IDAHO

.

Lehmi County.—A number of unexploited co-
1t deposits exist in the area where the Calera
ining Co. operated.

Shoshone County.—Cobalt is present in the zinc
e of the Bunker Hill Mining Co., which an-
ally produces a few thousand pounds of co-
It in concentrate at its electrolytic zine plant.

KENTUCKY

Cobalt and nickel associated with fluorite
ve been reported near Marion in Crittenden

unty.
MAINE

Some cobalt associated with pyrrhotite is
und in Maine.

MARYLAND

Four old copper or iron mines (the Carroll,
neral Hill, Patapsco, and Springfield) in
rroll County were reported to contain a little
nﬁeit-e. All the deposits were relatively
all.

MICHIGAN

The Michigan copper district contains nickel
d cobalt arsenides, but presumably in very
all amounts. No assays are available.

MINNESOTA

On the property owned by the Loon Lake
ass Mining Co. in Cook County near Loon
ke, irregular veins 14 to 6 inches wide have
m found in an 8-foot ore zone cutting a
.base sill in precambria slates. The veins
wtain - quartz, arsenopyrite, chalcopyrite,
rite, and probably a cobalt mineral. One
nple showed 3.95 percent cobalt.
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MISSOURI

In addition to the ores of the National Lead
Co., deposits elsewhere in the southeastern lead
district, including those of the Hudson Valley
Lead Co., the Madison Lead & Land Co., and
the Jackson Revelle Co., contain large reserves
of lead ore that probably contains some cobalt.
An estimate made in 1949 indicated that about
600,000 pounds of cobalt is contained in the lead
ore mined annually in this district, but no at-
tempt is made to save it. Recovery of some of
this might be possible if the process used by Na-
tional Lead could be applied to these ores.

MONTANA

The Cherry Creek manganese deposits in
Madison County are reported to contain 1 to
2 percent cobalt.

NEVADA

Churchill County.—Cobalt occurs at the Love-
lock mine and the Nickel mine in Cottonwood
Canyon. There was some production of ore
before 1900. The ore occurs as discontinuous
small stringers in aplite, quartzite, or altered
voleanic rocks with very little quartz. Minerals
in the ore are tetrahedrite, niccolite, millerite,
and probably a primary cobalt mineral, plus
mich oxidized material. A sample showed 9
percent copper, 1 percent nickel, and 0.6 percent
cobalt. o

Clark County.—In the Goodsprings district,
heterogenite occurs in a number of small depos-
its associated with oxidized copper ores. The
heterogenite occurs usually as an envelope dis-
seminated in dolomite around the copper ores.
The ore is rather low grade, except for scattered
rich pockets next to the copper ores, and min-
eralization fades quickly into the country rock.
Most of the known occurrences are around
mined-out copper lenses. Some high-grade ore
has reportedly been shipped from the Copper
Chief deposit. Two other deposits, the Co-
lumbia and Highline, were examined briefly
in 1941. If an inventory of the whole district
were made, it might show a rather large tonnage
of low-grade ore (0.3 to 0.5 percent cobalt)
scattered in a number of small deposits. In
certain areas where structural conditions are
favorable, it is possible that other copper-cobalt
bodies may be discovered at depth. Most of
the known lenses are in shallow workings.

Esmeralda County.—Cobalt was reported in the
Ludwig & Carters copper mine.

Humboldt County.—Small amounts of cobalt
are reported to occur in the low-grade copper
deposits of Champion Copper Canyon mine in
the Jackson Mountains.
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Tincoln County.—An unknown quantity of co-
balt-bearing material is reported at the Caliente

Cobalt Mine.
NEW JERSEY

In the Franklin mining district, Sussex
County, a mass of nickel-cobalt material was cut
at a depth of 340 feet in the Trotter shaft.
Cloanthite from here contains 6.37 peréent
cobalt; arsenopyrite, 1.16 percent cobalt; and
pyrite, 1.25 percent cobalt. 'There is no appreci-
able tonnage of these minerals in the district.

NEW MEXICO

Cobalt in small amounts is reported in old
workings in the Blackhawk district, Grant

County.
OREGON

In addition to the cobalt-bearing nickel ore

now being mined by the Hanna Mining Co. at

Riddle, a number of smaller occurrences of
cobalt have been noted as shown below. v

Baker County.—Cobalt-nickel minerals occur
in a 40-foot-wide gold-silver vein in the. Hill-
top-Keating Claim, near Keating.

Curry County.—Some cobalt has been reported
in deposits in the Cobalt group, the Mule
Creek district, and on Mount Emory. Veins
carrying pyrrhotite and chalcopyrite contain-
ing some nickel and a small amount of cobalt
have been reported on Dad’s Creek.

Grant County.—Cobalt minerals have been
found in the Quartzburg district at the Stand-
ard, Juniper, Black Prince, Copperopolis, Wil-
lie Boy, and Grover Cleveland mines and on the
Boulder group of claims. They are associated
with pyrite, arsenopyrite, pyrrohotite, chalco-
pyrite, and sphalerite in quartz-tourmaline
veins and irregular replacement masses. Very
little cobalt has been produced. '

TJackson County.—Pyrrhotite and chalcopyrite
carrying 2.5 percent copper, 2.0 percent nickel,
and 0.5 percent cobalt are reported near Rock
Point.

Josephine County.—The Cowboy mine contains
some cobalt in a small, high-grade copper
deposit in serpentine.

PENNSYLVANIA

* Tn addition to the deposits at Cornwall, there
are a number of smaller similar deposits scat-
tered throughout eastern Pennsylvania.

Canada—Major Deposits
SUDBURY DISTRICT

Although the nickel-copper ores of the Sud-
bury district contain only small amounts of
cobalt, variously estimated at 0.06 to 0.1 per-
cent, they constitute the largest known reserve

of cobalt on the North American continent.
Cobalt occurs in the ores as a complex mixture
of cobalt-nickel-iron arsenides closely associated
with pentlandite. The total nicke] ore reserves
in the area are about 310 million tons, which
would mean a cobalt reserve of about 370 to 620
million pounds.

TEMISKAMING SILVER-COBALT AREA

Cobalt occurs in the Temiskaming area in
gently dipping sediments known as the Cobalt
Series, in basic volcanic rocks of the Keewatin
complex, and in the Nipissing diabase, all of
Precambrian age. Thelower partof the Cobalt
series has been the host rock for more than
three quarters of the ore produced in the area;
the Keewatin rocks and the Nipissing diabase
have been host to the remainder.

Cobalt-bearing minerals in the ore are mainly

cobaltite and safflorite, with lesser amounts of
ckutterudite and smaltite.  Nickel-bearing
minerals include rammelsbergite, niccolite, and
chloanthite.  Also present are calcite, arseno-
pyrite, and native silver. In rich deposits, sil-
ver and cobalt contents may be as high as 1
percent each.
" The width of the veins ranges from less thar
1 inch to over 2 feet, averaging about 3 inches
the ore minerals are also disseminated in the
wall rocks for several feet.

Several factors affect the localization of thi
ore bodies. The most important seems to bl
the proximity of the Nipissing diabase, eithe:
above or below the ore. Not much ore is foun
more than 300 feet from the contacts betwees
the Cobalt series and the Nipissing diabase o
the Keewatin rocks, or between the Nipissin
and the Keewatin rocks. Most of the ore ha
come from depths of less than 900 feet. Struc
tural factors that influence ore deposition ar
the presence of large pre-ore faults plus mino
diagonal or flatly dipping faults branchin
from the main faults. Large low-angle dom
cal folds also seem to affect localization. Care
ful prospecting with all these factors in min
probably will add to the estimates of coba.
ore in the area.

As the narrow veins rarely extend more tha
500 feet and generally have a maximum vert
cal extent of only a féw hundred feet, it is dif
cult to estimate ore reserves. The operato:
usually mine the ore as they find it and rarel
publish figures on ore reserves. Several ind
pendent estimates, however, seem to agree th
the district contains about 4 million pounds ¢

cobalt. )
LYNN LAKE

The Lynn Lake, Manitoba, nickel-copper 0
of Sherritt Gordon Mines, Litd., contains sm?
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- gmounts of cobalt. Nick_el concentrate pro-
- daced from the ore contains about 12 percent
nickel and 0.4 percent cobalt. ‘The reserves of
the company, as published in its 1960 Annual
E  Roport, total 14,300,000 tons of ore with a
| nickel content of 0.92 percent. Assuming the
| same nickel-cobalt ratio in the ore as exists In
- the concentrate, this would: give a cobalt reserve
'of approximately 8.8 million pounds.

i THOMPSON

The large deposits of nickel-copper ore in
Thompson, Manitoba, some of which are being
developed by Inco, are reported to contain some
cobalt. The cobalt content of these ores is
‘reportedly somewhat lower than that of the
Sudbury ores, but no analyses have been an-
nounced. The 1960 annual report gave proven
peserves in the Thompson area as 25,000,000
short tons, but they must be much larger to

~warrant the proposed expenditure of $175 mil-

lion for development of the mine, refinery,
powerplant, and auxiliary facilities in the area.

Canada—Minor Deposits

A number of minor occurrences of cobalt
have been reported which might be capable of
development should the need arise. Some of
these occurrences are listed below.

NEW BRUNSWICK

Bathurst.—Officials of the Captain Yellow-
knife Gold Mines reported the presence of
cobalt in a copper deposit being examined by
the company in the Bathurst area. A fairly
large deposit, analyzing 0.45 percent cobalt,
wasreported. ,

QUEBEC

Calumet Island.—Relatively low-grade (0.8 to
0.9 percent nickel) deposits of nickeliferous
pyrite and pyrrhotite, containing about 0.17
percent cobalt, exist on the southern part of
Calumet Island.

Mount Wright—Cobalt, as cobaltite, occurs
with nickel, gold, and silver in deposits lying
about 185 miles south of Seven Islands in New
Quebec.

ONTARIO

Hart Township.—Small amounts of ferriferous
and nickeliferous cobaltite occur in a deposit
of magnetite in Hart Township, about 4 miles
west of Cartier. Mineralization is reported as
being similar to that of the Cornwall, Pa.,
deposit.

Massey.—A. small deposit reported to contain
2.13 percent cobalt is located about 5 miles
from the town of Massey in Harrow Township.

The cobalt minerals are skutterudite and smal-
tite-chloanthite with traces of erythrite. Re-
serves are small.

Michipicoten area.—Cobalt occurs in some of
the deposits in the Michipicoten mining
district. :

Palmer Township.—Cobaltite is present in a
copper-gold deposit in Palmer Township, on
the east shore of Lake Superior, about 40 miles
from Sault Ste. Marie.

Otter Township.—Cobalt occurs with nickel,
gold, and bismuth in deposits north of Thessa-
Ton. Cobalt minerals are smaltite-chloanthite
and erythrite. A sample from the deposit ana-
lyzed 1.41 percent cobalt and 1.01 percent
nickel. - - ’
~ Werner Lake area.—In the Werner Lake area,
about 55 miles north of Kenora and 15 miles
east of the Ontario-Manitoba boundary, small
lenses of high-grade cobaltite with pyrite, pyr-
rhotite, and chalcopyrite, with a maximum
width of 4 feet, are found along the contacts
of a narrow garnetiferous zone in sedimentary
gneiss. Other ore of high enough grade to
warrant milling may occur in widths of up to
12 feet. In 1932, about 20,000 pounds of cobalt

_in hand-picked ore was shipped from the mine.

Small amounts of hand-sorted ore were pro-
duced in 1940. In 1943, following the dis-
covery of additional ore, a small mill was
erected and run for slightly over 1 year. Total

production during World War II was 123,386

pounds of cobalt. The extent of cobalt re-
serves in this area is unknown, but they are

«probably very limited.

MANITOBA

Cat Lake—Officials of New Manitoba Gold
Mines, Ltd., reported in 1957 the presence of
1.8 million tons of ecobalt-bearing nickel-copper
ore on their Cat Lake property, 120 miles north-
east of Winnipeg.

Maskwa and Oisean River Areas.—Cobalt is
present in nickel-copper deposits in the Maskwa
River-Oiseau River areas, Lac du Bonnet Min-
ing Division, southeast Manitoba. Total re-
serves are not known, but by 1930 drilling tests
had indicated the presence of 200,000 tons of ore
in the two areas. Cobalt content was reported
to be higher than in the Sudbury ores. '

SASKATCHEWAN -
Uranium City, Beaverlodge Area.—Cobalt is re-

- ported.to be present in the uranium ores of this
- area: : )

BRITISH COLUMBIA

Estella Mine—Very small amounts (less than
0.02 percent) of cobalt have been reported to
occur in the lead-zine ores of the Estella mine at
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the head of Tracey Creek in the Canadian
Rockies.

Giant Nickel Mine.—The nickel-copper deposit
nesr Hope, British Columbia, formerly known
as B. C. Nickel Mine and Pacific Nickel Mine,
is now being operated by Giant Nickel Mines,
Ltd. The mine was reopened in mid-1959, and
the rated milling capacity of 1,000 tons of ore
per day was reached within a few weeks. The
ore consists of massive sulfides and dissemina-
tions of pyrrhotite with pentlandite and chal-
copyrite. The ore bodies occur in pyroxine
and peridotite close to the contact with the
surrounding diorite. Ore reserves were re-
ported in 1959 as 1,072,000 tons at 1.18 percent
nickel and 0.30 percent copper. Information
on the cobalt content of the ore has not been
published, but analyses of a shipment made in
1940 showed a cobalt content of 0.2 percent.

Hazelton.—Small amounts of cobalt- earing
ore were once produced by Western Uranium
Cobalt Mines, Ltd., which had a_property 5
miles south of Hazelton on the northwest slopes
of Rocher Deboule Mountain. - Only one of the
four veins on the property has been developed
to any extent. This vein consists mostly of
hornblende up to 2 feet wide in a fracture in

ranodiorite; in it are streaks and masses of
cobalt-nickel sulfarsenides, arsenopyrite, mo-
lybdenite, and uraninite, plus silicates and
quartz, which carry good values in gold. Ac-
cording to the British Columbia Minister of
Mines, between 1918 and 1941 four shipments
totaling 63.6 tons averaged 2.62 ounces of gold
and 2.56 percent cobalt, but apparently none of
the cobalt was refined. The British Columbia
Annual Report for 1949 lists 15 samples of
cobalt-bearing material which averaged 1.60
percent cobalt over an average width of 9 inches.

Little Gem Mine—The Little Gem deposit, on
Roxey Creek in the Lillooet Mining Division,
is in a zone of altered granodiorite of the Coast
Range intrusives, about one-half mile from the
contact with older rocks. A number of small

egmatite lenses (the maximum size is 7 by 16
eet) contain cobaltian arsenopyrite, (Fe, Co)
AsS, and cobaltian lollingite, (Fe, Co)Ass,,

_allanite, silicates, calcite; some molybdenite
and uraninite; and a fair amount of gold. A
number of assays reported in the Annual Re-
port of the British Columbia Minister of Mines
averaged 2.87 percent cobalt over 41 inches.
Samples analyzed at the University of British
Columbia ran 6.8 percent cobalt.

Nickel Plate Mine—The Nickel Plate Mine,
operated by French Mines, Litd., on Nickel
Plate Mountain in the Osoyoos Mining Divi-
sion, is primarily 2 gold mine. Limestone and
argillite have been intruded by sills, altered to
marble and calesilicate rocks, and fractured.
The ore bodies consist of arsenopyrite with a

little cobaltite, gold, chalcopyrite, and iro
sulfides and are grouped along plunging folds
The company ships a flotation concentrate t
a smelter and receives credit only for the gol
and copper content. Cobalt is not recovere
and Jones (I7) states that an estimate
70,000 pounds of cobalt is lost annually in th
operation.

Victoria.—Cobalt occurs in the Victoria mir
5 miles south of Hazelton as cobalt-nickel ars
nites and erythrite with gold, silver, arsenop.
rite, molybdenite, and small amounts of oth
sulfides. ~ The ore lies in small veinsin fractur
of hornblende rock. Small shipments of o
were made from this mine from 1918 to 19!
and in 1941 and 1942. Analyses of shipmen
chowed cobalt contents ranging from 1.18
4.6 percent, according to the Annual Repo
of the Minister of Mines for British Columk
during those periods.

Windpass Mine—At the Windpass Mi
North Thompson Valley, a mineralized she
zone in a quartz-diorite sill carries a small
shoot of high-grade cobalt-gold ore; some cc
per and bismuth are also present. The prope:
has been closed down many years and has
known reserves.

YUKON

Quill Creek, Kluane Lake.—A nickel-copper
posit containing a small amount of cobalt
discovered on Quill Creek in. 1952. Diamc¢
drilling in 1952 outlined 67,000 tons of nicl
copper ore having a cobalt content of 0.
percent.

NORTHWEST TERRITORIES

Francois River—Veins of massive niccc
with some smaltite and chloanthite occur
of Francois River about 1%4 miles south
Caribou Lake.

Great Bear Lake Area.—Cobalt is found in
uranium ore produced from the Eldorado 1x
about 35 miles south of the Aretic circle at ]
Radium, Great Bear Lake. Veins contail
cobalt (as skutterudite and smaltite), ni
bismuth, and copper occur with pitchble
silver vems. From time to time relatively s
quantities of hand-cobbed cobalt ores have
shipped from the mine, but the major ¢
production is from the uranium refinery
dues (about 3.5 percent cobalt) which are
verted into a speiss (about 12.5 percent cot
and shipped to Deloro Smelting and Refi
Co.,Litd. The reserves of cobalt are not kn
but they are presumably small since it was
mated in 1959 that the uranium ore was I
worked out. The mine was closed in Septe
1960.



Cuba

, The immense nickeliferous laterite deposits
jn Oriente Province probably constitute the
largest otential reserve of cobalt m the
Western Hemisphere. According to estimates
18), the ore deposits of the Levisa Bay, Moa
ay, Toca Bay, and Mayarl districts of Orlente
Province together with the Plateau Cajabanes
deposit of Pinar del Rio Province contamn a
total of 740 million pounds of cobalt In ore
which averages over 1 percent nickel and 0.1
orcent cobalt, plus an additional potential
reserve of lower grade material (less than 1
percent nickel and about 0.07 percent cobalt)
which contains about 2,314 million pounds of
cobalt.

McMillian and Davis described the geology
and mineralogy of the ores of the Levisa district
as follows:

The nickel ores of the Levisa district are typical
laterites, derived from chemical weathering of ser-
pentinized peridotite, which were intruded into earlier
sedimentary rocks, probably in late Cretaceous time.
During the Quaternary the district was gradually up-
lifted and warped, and serpentinization begun. From
observations throughout the district, it appears that
during the early stages of this uplift the entire district
was subjected to only slight weathering and erosion,

which resulted in its being reduced to a peneplain with -

a gentle slope to the north in which there were several
monadpocks in the more resistant rocks, such as basic
dikes of diorite, anorthosite, and metamorphic rocks.
In the later period of the uplift, it appears that there
was an increase in rainfall and humidity in the district,
which resulted in laterization and erosion and the
beginning of the present drainage system. Remains
of this peneplain, with tertiary alluvials at altitudes
up to 750 meters (2,500 feet), are to be found through-
out the district, the present peaks in the Sierra del
Cristal and Pinales de Mayari probably representing
remnants of the monadnocks. The best example of
the former peneplain is the plateau of Pinales. de
Mayari, where no large streams were formed ; there
are also remnants of this peneplain on the terraces and
plateaus in the ranges between the Cabonico and
Levisa Rivers and between the Levisa and Mayari
Rivers.

During the uplift and warping of the peridotite
there was considerable faulting, and in the valley of
the Rio Coco east of the Marti claim is evidence of a
graben with downward slumping of the laterite.

Throughout the district are numerous dikes of
unaltered serpentine, ranging in width from a few
centimeters up to 5 meters (16 feet), with steep. dips
and rounded hills of unaltered serpentine that stand
up above the surrounding laterite. During the explo-
ration it was observed that the nickel content of both
the latertite and altered serpentine adjacent to these
dikes and hills increased. .

The peridotitic rocks, parent rocks of the nickel ore,
are predominantly harzburgite, consisting mainly of
the magnesium-iron silicates olivine and enstatite. It
is believed that olivine and enstatite crystals contain
the nickel and cobalt in their crystal interstices.

During serpentinization of these peridotitic rocks
these minerals were altered by meteoric waters con-
taining carbonic acid. The olivine crystals were
changed to antigorite (one of the serpentine minerals),
with the iron protoxide altering to a residue of mag-
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netite along factures in the crystals, and the enstatite
crystals were altered into patches of bastite or Schiller
spar. :
Coincident with serpentinization of the peridotite
laterization began and is continuing at present. The
process of laterization is due to leaching of the mag-
nesia and silica, which are redoposited in the altered
serpentine below the laterite. The ferrous oxide of
jron and the nickel and cobalt in the gerpentine go
into solution. The ferrous iron is jmmediately
oxidized and precipitated, put the less soluble ele-
ments (aluminum, chromium, cobalt, and npickel)
become residually concentrated, the major part of the
alumina, chromium, and cobalt being precipitated in
the upper part of the column. The pickel is the most
soluble of these four elements; consequently, it is
jeached from the upper part of the laterite and precipi-
tated in the lower part of the laterite, with the
greatest concentration occurring on coming in contact
with the redeposited magnesia and lime in the altered
serpentine.

The nickeliferous ores of the Levisa district con-
sist of blanket deposits of high-iron laterite overlain
in part by high-iron but lower nickel laterite. The ore
is underlain by altered serpentine, which grades into
unaltered serpentine and has a fairly consistent. iron
and nickel content of 5.0 and 0.02 percent respectively.

The overburden, which overlies about half the area
of the Cuban Nickel Co. ore deposits, varies in depth
from 1 meter (3 feet) to 4.8 meters (16 feet), with an
average depth of 1.83 meters (6 feet). The iron
content varies from 35 to b5 percent and the nickel
content from 0.50 to 0.90 percent, with an approximate
average of 0.75 percent. The overburden
8,300,000 dry metric tons and with improved metallurgy

_is potential ore.

The high-iron laterite ore on the Cuban Nickel Co.
claims varies in thickness from 1 meter (8 feet) to 5
with an average 2.6 meters (8.5
feet) and iron content between 23 and 50 percent with
an average of 42.7 percent. The pickel content varies
from 1.10 to 2.20 percent, with an average of 1.33 per-
cent. The cobalt content varies from 0.06 percent to a
high of 0.38 percent, with an average of 0.11 percent.
Chromium is also found in the high-iron laterite ores
and in percentages of 1.30 to 2.62. .

The low-iron, bigh-nickel, altered serpentine varies
in thickness from 1.20 meters (4 feet) to 20 (65 feet),
with an average of 2.43 (8 feet). The iron content
ranges from 7 to 25 percent, with an average of 15.6
Serpentine ore with less than 12 percent iron

was not included in the ind1ca'ted reserve estimates,

were found in the serpentine at depths up to 27 meters
(90 feet). The nickel values in the altered serpentine
ore ranged from 1.20 to 2.30 percent, with an average O

1.61 percent. Cobalt values were very low, ranging

: from 0.02 to 0.06 percent, with an average of 0.04

percent.

The highest nickel-cobalt sample found during explo-
ration was in a drill hole where the analysis of a
centimeter sample of altered gerpentine was 5.15

percent. ‘
Dominicon Republic

A long list of concessions obtained to work
ore deposits in the Dominican Republic men-
tion cobalt as one of the metals sought. Noth-
ing is known regarding the reserves or
development attempted in the areas of the
concessions. Most of the “concessions appar-
ently cover areas of lateritic material developed
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on serpentine, as the cobalt is associated with
chromite, nickel silicate, or managanese oxides.

Minera y Beneficiadora Falconbridge Do-
minicana C por A, a subsidiary of Falcon-
bridge Nickel Mines Limited, carried out an
extensive exploration program for nickel ore
in the Dominican Republic from 1956 to 1960.
Deposits of lateritic type ore amounting to 50
million tons at 1.55 percent nickel were found.
Cobalt content of the ore was not given, bub
cobalt is present. Development of a pilot plant
for construction in the Dominican Republic
was underway at Falconbridge in 1960, and it

was scheduled to be in operation in 1961.

Honduras

The Aqua Fria mine, El Paraiso Depart-
ment, is primarily a gold mine. The gold is
recovered in an arsenopyrite concentrate which
carries 0.90 to 3.30 percent cobalt. The vein
is reportedly 25 to 42 inches wide, consists
mostly of arsenopyrite with lesser amounts of
chalcopyrite, pyrite, and pyrrhotite in a quartz
gangue, and assays 0.05 to 0.58 percent cobalt.
Nothing is known about the geology of this
deposit. :

Mexico

Baja California.—The Boleo copper deposit at
Santa Rosalia contains chalcocite, with minor
amounts of other copper minerals in a gangue
consisting’ largely of clay minerals, plus some
barite and gypsum; the ore occurs irregularly
in beds of volcanic tuff and conglomerate.
study made by the. Panel on Cobalt Supplies
of the Minerals and Metals Advisory Board in
19592 revealed that at that time, about 200,000
tons of ore a year was smelted, averaging about
8.5 percent copper and from 0.02 to 0.86 percent
cobalt. No attempt was made to recover the
cobalt, which apparently went into the slag and
the flue dust. Approximately a million pounds
of cobalt was thus involved, which, at 60-per-
cent recovery, represents over 600,000 pounds
wasted a year.

Chiapas.—A. minor amount of cobalt has been
detected in the copper deposit at La Fe mine.

Chihuahua.—In the Batopilas district, diorite
and andesite have been intruded by granite and
are cut by veins carrying primary native silver
and other silver minerals, pyrite, galena, sphal-
erite, and arsenopyrite, and a small amount of
safflorite and rammelsbergite.

At Sabinal, Lower Cretaceous sedimentary
rocks are intruded by granite and cut by several
paralle]l veins carrying primary native silver,
other silver minerals, pyrite, sphalerite, galena,
safflorite and rammelsbergite, and a little cop-
per and gold, in a gangue of barite, quartz, and

calcite. The veins ‘are believed to be lov
temperature epithermal fissure fillings.

Cobaltite is reported to occur at Iturbide.

Durango.—Cobaltite is reported at Guanace
and in the Tamazale district.

Guerrero.—A deposit carrying cobalt, ant
mony, tin, nickel, copper, silver, and gold w:
once reported. Nothing has been heard abor
it, since, and it may be a doubtful occurrenc

;HZidalgo.—Smaltite isreported at the Pitman
mine.

Jalisco—At the Esmeralda and Pilhua
mines, Ciudad Guzman, a large vein of ma
netite carryin% some pyrite and pyrrhotite
andesite is cut by numerous veinlets of cobalti
smaltite, and niccolite in a gangue of calci
and barite. Small shipments of cobalt-nick
ore have been made from these deposits.

At the Mirador mine the presence of cob
has been reported.

Oaxaca.—A number of concessions have be
granted to work deposits of cobaltiferous me
ganese in the central part of the State.

“Sinaloa.—Fifteen miles northeast of Culiac
cobaltite and niceolite are reported disseminad
in diorite and andesite. This is believed to
possibly the most important cobaltiferous a:
in Mexico. Cobaltite is reported at Cosala

Puerto Rico

Large deposits of cobalt-bearing nickelifer:
laterites were recently found in Puerto Rico
the Federal Bureau of Mines (22). The
posits lie on the west coast of the island, so
and southeast of Mayaguez, and are somew
similar to those found in Cuba. An infer
reserve of 90.5 million tons of laterite and s
serpentine (0.88 percent nickel and 0.09 perc
cobalt) was estimated for the deposits, wk
gives a total cobalt content of approxima
163 million pounds.

SOUTH AMERICA

Argentina

At the Rema Alejandra mine near Vinchi
La Rioja Province, some cobalt was mi
before 1904. Iere cobaltite and arsenopy
oceur in a quartz vein-cutting talcose schist 1
a granite intrusion.

in Catamarca, cobaltite is associated -
pyrite and chalcopyrite in a quartz vein.

Bolivid

Little cobalt has been produced in Bol
though in 1937, 1939, and 1940 some cobalt
exported. It is not recorded where it
produced.




the Chulchucani and San Luis claims

sast of Potosi, cobalt, as asbolite, is re-
‘in-rocks of Cretaceous age.

Marcamarcani, southeast of Sorata, cobalt

San Pablo, near the Argentina border, a
1t deposit is reported to exist.

Brozil

obaltiferous manganese-iron-oxide “peb-
» oceur in the ferruginous clay overlying the
ckel silicate deposits near Sao Jose do To-
ntins, Goiaz. The nickel deposits, first
cognized in 1908, were extensively prospected
tween 1932 and 1942; because of transporta-
~and recovery difficulties, however, there
s been no appreciable production in nickel.
During 1939 to 1941 a Japanese-controlled com-
peny mined the cobaltiferous material and
shipped about 450 metric tons containing 8 to
ercent cobalt to Japan.
al}.n‘ this area are long, narrow strips of un-
serpentinized pyroxenite interlayered with ser-
pentinized peridotite. Long-continued weath-
ering of the pyroxenite on what now is a rela-
tively flat upland surface has produced a layer
of nickel-rich green clay, overlain by red and
purple clay. Near the top of the section, in a
zone 1 to 2.5 feet thick, are hard “pebbles” of
manganese oxide containing 1 to 2 percent co-
balt and generally a little Iess nickel.

It has been estimated that two of the larger
deposits in this area may contain 75,000 metric
tons carrying at least 1 percent cobalt. It may
be inferred that more material of similar grade
occurs in the rest of the district. The nickel
dep_0§1ts of this area contain about 4 million
metric tons averaging 2 to 4 percent nickel and
0.28 to 0.4 percent cobalt, some of which pre-
sumably would be recoverable. g

Chile

Cobalt was first mined in Chile in the first
half of the nineteenth century at the Buitre and
Minillas mines and in the Volcan and Maipo
Valleys. In 1865, mining began in the Huasco
region and in the San Juan district; in 1875,
the mines in the Copiapo region began produc-
Ing cobalt. After 1904 production fell, but in
1937 work was resumed in the San Juan district,
and at present cobalt is being produced by the
Cia. Minera la Cobaltina in that district, and
exploration is being carried out near Santiago.
For 1939 to 1944 the cobalt production of Chile
averaged about 20,000 pounds a year.

All the cobalt deposits of Chile are hydro-
thermal in orﬁn, supposedly related to the
diorites of the Andes (Upper Cretaceous to late
Tertiary in age). In some places cobalt is the
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only metal of value; in others it occurs with
copper or silver deposits. Most of the cobaltif-
erous deposits lie in the region extending from
the Copiapo area in Atacama Province south
into O’Higgins Province.

Aconcagua Province—At the Boldo mine,
Coligiie Gerro, cobalt deposits oceur in Meso-
zoic sedimentary rocks,

Atacama Province.—In the San Juan district,
about 18 miles south of Freirina, a Triassic
mica schist is cut by dikes of diorite porphyry.
Cobaltite occurs in veins of quartz, tourmaline,
and a little calcite; some veins also carry chal-
copyrite and pyrite and are mined for copper.
The principal mines are La Despreciada,
Blanca, Rosa Amelia, and Prosperidad. 1

In the region around Copiapo a number of
occurrences are recorded; at the Deseada and
Hacienda Florida mines, veins contain cobaltif-
erous arsenopyrite. Cobalt has also been noted
at Charnarcillo, Ladrillos, Pabillon, and Pam-
pa Larga.

Elsewhere in Atacama, cobalt occurs at the
Elisa and Codomira copper mines, in the Frei-
rina mining district, and at German Riesco,
Merceditas, 15 miles east-northeast of Pan de
Azucar, Sierra de Totorita, Vallenar, and the

~Vuleana mine.

. Coquimbo Province.—At Buitre and Minillas
mines, Tambillos, calcareous shale and lime-
stone beds near a diorite intrusion have been
silicified and replaced by amphibole and diop- -
side under the influence of widespread meta-
morphism. Cobaltite, associated with diopside,
was the first ore mineral introduced, followed
by chalcopyrite and arsenopyrite. These mines
produced the greatest amount of cobalt in Chile.
Work was stopped in 1905; some was done in

the periods 1924 to 1928, and in 1941.

It was reported in 1952 that a group was at-
tempting to develop a cobalt deposit near La
Serena 15%.

Cobalt also occurs at La Barilla mine, near
Coquinbo.

0'Higgins Province—There are cobaltiferous
veins in Quebrada Paredone. v

‘Santiago Province.—At Cajon del Rio Maipo
a group of veins carries cobalt. Cobaltite oc-
curs at Cajon del Rio Yeaa and San Simon,
Volean, high in the Andes Mountains. In 1953,
Cia. Minera Merceditas reported that high-
grade cobalt deposits had been found in its
El Colcan copper mine not far from Santi-
ago (15). : .

Northern Provinces.—Safflorite and rammels-

-bergite accompany the silver ore in many places.

Peru

At Cerro San Francisco, near Vilcabamba,
glaucodot, smaltite, and niceolite occur in veins
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cutting carboniferous limestone near an intru-
sive contact. At a place about 11 miles north-
northeast of Cuzco, cobalt is also reported. A
deposit at Rapi contains cobalt and nickel min-
erals, but is reported to be a very small and
weak vein.

Venezuela

Venezuela has large areas underlain by nickel
silicate deposits similar to those of Brazil. The
cobalt content of these deposits is unknown.

EUROPE—MAJOR DEPOSITS

The higher grade cobalt deposits of Europe
have probably been exhausted, but low-grade
cobalt-bearing materials are distributed
throughout the continent.

Finlond

The copper ore deposit at Outokumpu, Fin-

land, is in a large mass of quartzite surrounded
by mica schist and probably constitutes the
largest cobalt reserve in Europe, outside of
Russia. :

The average mineral composition of the ore
is: Chalcopyrite, 13; pyrrhotite, 14; pyrite, 32;
sphalerite, 1; and quartz, 40 percent. The ore
contains about 0.1 to 0.2 percent cobalt and 0.1
percent nickel. '
~ Known reserves are about 22 million tons con-
taining about 800,000 tons of copper (3.6 per-
cent) and 50 million pounds of recoverable
cobalt, assuming 70 percent recovery (12).~

Germany, Austria, and
Czechoslovakia

The early development of cobalt mining in
this area (Saxony and Bohemia) has already
been discussed in the history chapter. Much of
this mining was carried out in the Erzgebirge
and adjoining mountain ranges between Ger-
many and Czechoslovakia. On the north and
northwest side of the mountains (in Saxony)
are the mining districts at Schneeberg,
Johanngeorgenstadt, Zwittermuhl, Geyer, Ehr-
enfriedersdorf, Annaberg, and Marienberg, and
- to the south in Bohemia 1s Joachimsthal.

The main mass of the Erzegebirge is com-
posed of Precambrian rocks overlain on the
north by folded Paleozoic sedimentary rocks.
These rocks have been intruded by numerous
granite masses and by acid porphyry dikes and
a few basic dikes. Mineralization is localized in
three northwest-trending zones; one extends
from Schneeberg to Joachimsthal, another
!:hrough Geyer and Annaberg, and the third
includes Marienberg. In all the zones there are
four main types of ores—older tin ores, older

pyrite-galena ores, younger silver-cobalt cores
and younger iron-manganese ores. The silver-
cobalt deposits have been the most importani
economically; most of them contain native sil:
ver and bismuth, a number of silver sulfides anc
sulfo-salts, bismuthinite, smaltite, and safflorite;
the nickel minerals chloanthite, niccolite, anc
rammelsbergite; the iron minerals pyrite, mar.
casite, and arsenopyrite, and small quantities
of chalcopyrite, bornite, calcocite, galena, anc
sphalerite.” The gangue minerals include
quartz, fluorite, one or more carbonates, and, ir
some veins, barite. One source of informatior
indicates that cobalt-nickel minerals are mor
characteristic of the Schneeberg type of de

osit and are rarer at Joachimsthal. The co

alt-nickel minerals are also less abundant ir
the neighboring Freiberg districts.

Other districts from which cobalt has beer
obtained include Schweina (Thuringia), Sie
gerland, Wolfback (Schwartzwald), Querbacl
and Giehren (Riesengebirge) dreasberg
(Harz Mountams), Siegen (Prussia), an
Dobschau (Hungary). From available infor
mation, it appears that these deposits have bee
substantially depleted, except perhaps at depth
greater than 1,000 to 2,000 feet.

Turkey

The Ergani copper mine, near Maden, yield
ores which contain about 0.3 percent cobalt
The upper part of the ore body is a massiv
pyrite-chalcopyrite replacement of chloritizes
diabase, carrying a little sphalerite and variabl
amounts of secondary chalcocite and covellite
This material averages 8 to 10 percent copper
Below the massive ore is disseminated ore of :
lower grade, averaging 4.0 percent copper.

In 1952, the Panel on Cobalt Supplies of th
Minerals and Metals Advisory Board (MMAB.
of the National Academy of Sciences—Nationa
Research Council was requested by the Defens
Materials Procurement Agency to study th
possibility of recovering cobalt from the Krgan
deposits. ~ At that time it was estimated on th
basis of the production of copper that ove
650,000 pounds of cobalt per year was bein
lost. In 1958, the Panel on Cobalt Supplie
issued a report on its findings (16), in which i
stated that the refining process, as operated a
that time, could not be modified to recover co
balt and that the only practical approach woul
involve removal of cobalt from the ore, prob
ably by leaching, before further processing.

U.S.S.R.

Not much is known about the production 0
cobalt in the U.S.S.R., but it appears that th
country may produce enough cobalt for its mil



Some 18 probably obtained from
o nd, and & little may be obtained from
i tern Germany and Czechoslovakia.

EThe following data on cobalt-bearing depos-
S.8.R. were assembled from Russian
Hurces (25)- 7
| COBALT-ARSENIC ORE VEINS

- Pashkesan, Transcaucasia, N, mine.—A geries of
toughly parallel zones cuti;ing through Middle
uTasslc volcanogerﬁc—sedlmentary rocks less
than 2 kilometers from the Lower Cretaceous
franitoid intrusion contains ore mostly in tec-
tonically disturbed contacts of a basic dike.
Cobaltite, glaucodote, and cobaltiferous arsenc-
I present as lenslike bodies, dendritic

pyrite are ) 3 t
veinlets, and disseminated granules. Erythrite

15 found in the oxidized zone.
Ishkininskoye, . Ural—The host rocks are
a,poperidotitic serpentinites and gabbro—diorites
in the midst of Silurian and PDevonian shales
gnd effusives. Clusters, veinlets, and dissemi-
nated granules of cobaltite are found on the
_periphery of massive sulfide ores (pyrite, Pyr-
rhotite with pentlandite, and chalcopyrite wit
cubanite), magnetite, and chromite, as well as
in brecciated and chloritized serpentinites near
contacts with Silurian shales. Magnesium
erythrite and heterogenite occur in the oxidized
ZOne:

Khovuaksinskoye, Tuva.—Intensely skarnized

pyrite; cobaltiferous pyrite 18 present. Ram-
melsbergite, khovaksite, smoljaninovite, eryth-
rite, annabergite, roselite, heterogenite, an
asbolanes occur in the oxidized zone.

ically disturbed contact of Lower PaleozolC
schists with dikes of basic rocks of Har 3 age
contains small clusters and lenses of gers-
dorflite. Erythrite, heterogenite, asbolane
occur in the oxidized zone.

Berikul’, Kuznetsk Alatau—Upper Cambrian
auriferous quartz—sulﬁde veins cut by dolerite
diles contain nickelite with native gold in
central sections of carbonate veinlets 4 to 6
centimeters thick. Annabergite occurs in the
oxidized zone.

Akol, Western Sayan Mountains.——Strongly
metamorphosed Cambrian shales and quartzites
contain maucherite, nickelite, and gersdorflite
in metacollsidal structures. Annabergite oc-
curs in the oxidized zone.

Labinskoye, N. Ca,ucasus.——Tectonically dis-
turbed contacts of Upper Paleozoic serpen-
tinized ultrabasic rocks with schists and others

contain disseminated nickelite, corinnite, miller-

Silurian sedimentary rocks contain small quan- *
tities of cobaltite and cobaltiferous arseno-

Chimbastaun, Southern Kazakhstan—A. tecton-.
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ite, arsenopyrite, pyrite, and chalcopyrite.
‘Annabergite occurs in the oxidized zone.
Zolotogorskoye, S- Ural (Karabash) —A fissure
in serpentinites, longer than 4 kilometers, con-
tains finely dispersed nickelite, chalcocite, cyp-
rian gold, and millerite. There apparently 18
no oxidized zone.

COBALTIFEROUS SKARNS

Dashkesan, Transcaucasia.——Mineralized skarns
in intrazonal contacts of the hanging wall o
Upper Jurassic limestones and volcanogenic-
sedimentary rocks contain clusters mostly of
cobaltite; many other cobalt-bearing minerals
are also present. Erythrite, cobalt-adamite,
cobalt-sodium carbonates, heterogenite, an
agbolites are found in the oxidized zone.
Chalkuyryuk-Ankzhilgin, S, Kirgizia.—The de-
posit consists of Silurian and Cretaceous lime-
stones and sedimentary rocks intruded by
Permian granodiorite series. The ore is in
hornfels, marble, and various skarns. Skut-
terudite veins, accumulations, and clusters;
gold and bismuth tellurides; and cobaltiferous
arsenopyrite, safflorite, danalte, and many other
minerals are also present. There apparently is
no oxidized zone.
- Vysokogorskoye, Central Yral—Contacts be-
tween Lower Paleozoic tufls, limestones, and s0
forth and post—Devonian syenites contain dis-
seminated fine-grained cobaltiferous pyrite in
garnet-ma: netite skarns. Chalcopyrite is also
resent. %opper and iron varieties of cobalt
asbolites oceur in the oxidized zone-
Others.—The following deposits are men-
tioned but not Jescribed (cobaltite skarns) :
viadimirovskoye, Gornyy Altay
Karagem, Goroyy Altay

- ‘Abkan, Central Siberia
Pokrovka, Northern Ural
Sayak, NW of Balkhash Lake
Turanglysay, B. Karamazar Mountains
Odra-Bash, Gornaya Shoriya

COBALT-COPPER ORE BODIES

I’yshma-Klyuchevskoye, Central Ural.—Ore
gones occur in metamorphosed and altered
oftusives and tuffs of the Greenston® Belt. The
ore consists of lenses, veins, and disseminated

ains of cobaltiferous pyrite in magnetite, of
pyrrhotite with pentlandite, and of chalcopy-

Fite with cubanite. Cobalt-bearing manganese

) hydroxides occur in the oxidized zone.

COBALT-NICKEL MINERALS IN LEAD-ZINC
ORES

a. Berkut District, S. Kirgizia; no data.
b. The coast of Murmansk; no data.

___—_
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COBALTIFEROUS COPPER-NICKEL SULFIDE
ORES :

" Moncha-Tundra, Kola Peninsula.—A stratified
complex of Paleozoic intrusive basic and ultra-
basic rocks in Archaeian crystalline rocks con-
tains a small accumulation of nickel and cobalt
in various rock-forming minerals. The ore
bodies are of the hanging-wall and footwall
type, as well as veins, veinlets, and lenses. Co-
balt-bearing iron and manganese hydroxides,
morenosite, and “cobalt soot” are found in the
oxidized zone.

Noril’sk, Central Siberia.—The ore occurs in
sheetlike stratified mineralized gabbrodiabase
cutting through Silurian sediments and bedded
diabase porphyries. Mostly pyrrhotitic ores are
found in the gabbrodiabase, and chalcopyritic
ores in the intruded rocks. Massive sulfide ore
bodies and veins; disseminated cobalt-bearing
pentlandite and chalcopyrite; and native gold,
sphalerite, and many other minerals are also
present.
site, cobalt-bearing manganese and iron hydrox-
ides, millerite, and bravoite.

NICKEL SILICATE ORES

The Kempirsay and the Orsk-Khalilov Districts,
S. Ural—Cobalt-nickel asbolites occur in -all
zones of the nontronite profiles. The ore is co-
balt-nickel enriched in the upper horizons and
in nontronitized serpentinites. The ratio of co-
balt oxide to nickel oxide is 1:1 in asbolites, as
a rule, but may be 1:10 in asbolites from lower
horizons. Copper is low, but may be up to 2
percent locally. Up to 2 percent cobalt oxide
may be present in wads and in earthy aceumula-
tions of ocherous ores. The overall cobalt-
pickel ratio is 1:20 for the mineralized ancient
weathered crust, ranging from 1:30 to 1:10.

Others:

Akkerman, S. Ural

Elizavetinskoye, Central Ural, (cobalt in
goethite-hydrogoethite ores in fissures
and joints of weakly serpentinized
dunites) ,

Aydyrlinsk (contact-karst), S. Ural

Adamovsk District, S. Ural (cobalt in
quartz veins near serpentinites)

Shaytantass, Kazakhstan (manganese-co-
balt in Tertiary sediments)

Malka, N. Caucasus (cobalt-nickel ores; not
more than 0.06 percent cobalt in a buried
weathered crust).

Traces of cobalt are found in the Chiatury
and the Nikopol’ manganese deposits.

Berg and Friedensburg (10) give - the
U.S.SR. a possible total production of 1,100,000
pounds of cobalt in 1939. If cobalt is also being

The oxidized zone contains moreno-

recovered from Petsamo, the present total pr
duction may be considerably larger.

EUROPE—MINOR DEPOSITS
Bulgaria

Nickeliferous asbolite in the weathered zo
overlying serpentine and asbestos is reported
carry 2.3 percent cobalt in a deposit ne
Nevrokop.

France

Deposits at Chalcanches were worked in t
18th century for silver and cobalt. Veins, ge
erally 1 foot or less wide, with north-south a
east-west trends, cut amphibole gneiss. Th
carry silver, cobalt, and small amounts
copper, nickel, antimony, and gold; the gang
is reported to be quartz and “ocher” (limc
ite?). Apparently most of the work has be
in the oxidized zone, where the silver was
riched and the cobalt occurred as the bl
oxide.

Cobalt oxide has been recognized n
Grand-Clos.

Cobalt and nickel are associated with
argentiferous galena in a very high and inacc
sible location in Haute Luce.

Deposits at St. Marie-aux-Mines were worl
for silver, lead, and copper in the 16th and 1
centuries. Cobalt was noted in veins with a ¢
ferent trend from those of lead and copper.

Manganese veins in gneiss and sediment
deposits (Jurassic) ; and psilomelane carry
cobalt, associated with galena, sphalerite, ¢
stibnite, have been reported at Nontron.

Quartz veins carrying cobalt as the sul
and oxide occur at Juset. The deposit -
worked early in the 19th century.

A vein of quartz carrying cobalt was repor
at St. Lary.

Cobaltiferous galena and sphalerite havek
reported at the Aulus mines. : :

United Kingdom and Ireland

A few hundred tons of cobalt ore were ]
duced during the last century from the foll
ing copper mines of Cornwall and Des
‘Wheal Truro, Dolcoath, Wheal Sparnon, W.
Huckworthy, Herland, Wheal Ann, W
worthy, St. Austell, Fowey, and East F
Smaltite and cobaltite are associated with ¢
copyrite, native silver and bismuth, argen
and galena; erythrite and asbolite are repo
from the oxidized zone. ,

At Moel Hiraddug, Flintshire, asbolite oc
in a red residual clay overlying limestone.
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Edge and Mottram St. Andrews,
er parbonate in sandstone and

A eesiley
feshire, COPP . :
1ome3rate carries 2 little cobalt, which has

Rtoon recovered 10 the past. At Coﬂle—ChI.'ag-
Er.d mines, Inverary, nickel ore carries & little
bpalt. 1N Derbyshire, a small quantity of

palt 1S associated with arsenic. Linnaeite
“as noticed in the coal beds in South Wales.
At Talnotry, Scotland, smaltite and niccolite
4 in granodiorite. rythrite was
orted at Hilderstone mine, Linlithgowshire,
Geotland. At Alva mine, Clackmannanshire,
two veins mined once for silver carry argentite,
. native silver, chalcopyrite, and arsenopyrite in
L 2 barite-calcite-quartz gangue; malachite and
| prythrite occur 10 the oxidized zone. Muckross
. mine, Treland, has produced 2 little cobalt ore.

Tialy

_ At Val di Sesia, Valle Strona, and Valle del
Toco, & gneiss is intruded by norite, and along
the contact masses of magnetite it contains some
pyrite and chalcopyrite and & little nickel and
cobalt. There has been 2 little production.

Sardinia, at Rn Plann, veins carrying nickel
and cobalt oceur in schists near a granite intru-
sion. In the Sarrabus district, veins carrying
silver, cobalt, and nickel occur in schist and in
intrusive granite. About 11,500 pounds of
cobalt were produced here in 1938. ‘

Norway

At Modum, southern Norway, & mineralized
zone of north-south trend, approximately 6
miles long and 250 to 300 feet wide, occurs in
quartzite and hornblende schist intruded by
amphibolite and gabbro. The mineralized rock
originated as & replacement of the metamorphic
rock, and the ore occurs as discontinuous over-
lapping lenses. The ore minerals are cobaltite,
skutterudite, and danaite, associated Wwith
pyrite, pyrrhotite, chalcopyrite, arsenopyrite,
and molybdenite; the gangue, partly country
rock and partly introduced minerals, consists of
tourmaline, mica, and other silicates. Skut-
terud and Snarrum mines lie along this zone,
]%[tlnd before 1900 considerable ore was mine:

ere.

‘Ancient silver mines are found at Kongs-
berg, the ores of which carry a little cobalt.

Cobaltiferous arsenopyrite is reported at’

Sulitjelma. - ,
‘Portugal

- TIn the Braganca district, cobalt gecurrences
are probably related to the weathering zone of
basic igneous rocks, as they are Teported asso-
ciated with chromite’ and nickel silicate. At

- —m——sE

-~ paeite, gersdorflite,

Breto and Castanhiero smaltite oceurs quartz
veins cutting granite. :

Spain

At the Gistain mine, 3 miles northeast of San
Juan da Plan, Huesca Province (in the
Pyrenees), the ore-bearin% formation lies in
limestone and shale cut by porphyry dikes.
Here numerous intersecting ~stringers carry
smaltite, niccolite, bismuth, and bismuthinite
in a calcite gangue.

At the Los Cordeles mine at Burguillos,
Badajoz Province, granite has intruded sedi-
mentary rocks. At places along the contact,
magnetite and glaucodot occur ‘n widths of
1 to 15 feet. Reservesare reported to be 100,000
tons of ore containing about 2 percent cobalt.
At La Profundia mine, Carmenes, Leon
Province, a pipelike ore body about 100 feet in
diameter has been mined to a depth of 800 feet
in steeply dipping limestone. Chalcopyrite
and siegenite (%) are present, and the crude ore
reportedly averages 3 percent cobalt. There
are no developed ore reserves.

The Aramo mine, La Saterrana, Asturias
Province, and the deposits of Guadalcanal,

“porthern Sevilla Province, have both been pro-
ducers of sitver and cobalt.

Sweden

Several mines in Sweden produced cobalt
long ago. There apparently has been no recent
production. o

At Gladhammar in Kalmar Lan, replacement
deposits occur s lenses in mica schist and
quartzite; ore minerals include cobaltite, lin-
chalcopyrite, and pyrite.

Qimilar minerals are found in fine-grained
gneiss at Vena, north of Vettern. Replacement
deposits in the schistose part of a-gabbro mass
at Los in Helsingland contain cobalt and cop-
per minerals with pyrite, associated with cal-
cite and quartz. Ab Tunaberg, Sodermannland,
¢ marble bed in gneiss carries cobaltite, smal-
tite, chalcopyrite, chalcocite, and galena.
Hakanbol, Orebro Lan, veins cutting slate and
limestone carry Some cobaltite and glaucodot.

Some cobalt might be recovered from the
copper ore of Boliden and the copper-iron de-
posits ab Riddarhyttan, Bergslager area.

Switzerland

n the Einfischal and Turtmannstal districts,
cobaltiteoccurs in veins associated with chloan-
thite, niccolite, pyrite, arsenopyrite, chalcopy-
rite, bornite, ’and bismuthinite. At ‘various
times between 1847 and 1875, nickel ore was
produced ab the Grand Praz, Gollyre, an
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Plantorin mines; the ore presumably also car-
Fed some cobalt. At all these mines there is a
possibility of more ore at depth. The compli-
cated structures in these deposits make the pos-
sibility of much cobalt production here rather
slight. .

Yugoslavia

In 1960, cobalt deposits were discovered in
Kosovo and Mehohija in southwest Serbia and
also near Prizren. No information on the size
or tenor of the deposits is available.

ASIA

Burma

Europeans reopened the Bawdwin mine about
1901, and for a number of years only lead, zine,

silver, and copper were produced. After World

War I cobalt and nickel were also recovered.
The deposit is a replacement of a shear zone,
about 8,000 feet long and 500 feet wide, in
which there are several ore shoots.

The ore averages 25 percent lead, 15 percent
zine, 1 percent copper, less than 1 percent each
nickel and cobalt, and about 20 ounces of silver
per ton. Reserves are reported to be about 4
million tons. :

The cobalt and nickel were recovered in matte
carrying 40 to 45 percent copper, 20 to 30 per-
cent lead, 1 percent nickel, 0.3 to 0.8 percent
cobalt, and 2,000 to 8,000 ounces of silver -per
ton, and a speiss containing 29 to 30 percent
nickel, 15 to 17 percent copper, 3 to 4 percent
cobalt, and 800 to 1,000 ounces of silver per ton.
About 4,000 to 5,000 tons of matte and speiss
were produced annually before World War IL

The reserves of the mine are reported to be
sufficient for only an additional 5 to 10 years of
operation.

At Henzai (Tavoy) asbolite is reported oc-
curring with deposits of manganese oxide.

Celebes

airly large deposits of garnierite-type nickel
ore; similar to those found in New Caledonia,
are present in the Celebes. Since the ore has
been reported to be very much like that from
New Caledonia, it is probable that it contains
about the same amount of cobalt and that it is
overlain with laterite deposits of higher cobalt
content. It is not known whether any plans to
exploit the cobalt deposits have been made, al-
though the nickel ore is being mined. Japan
has regularly imported nickel ore from the
Celebes in the past, and indications are that
the amount of such imports will increase appre-
ciably in the future. At least one Japanese

nickel producer contemplates the recovery of
cobalt from nickel ores.

China

Very little information is available about
cobalt in China. About 10 localities in the
Province of Yunnan have produced some co-
balt, which is used locally as a pigment in the
ceramic industry. In most of these deposits
the cobalt is obtained from cobaltiferous man-
ganese oxide or asbolite nodules. In Lu-nam
(24°46’ N., 103°17" E.) and A-mi (23°44’ N.,
103°10” E.) districts copper ores are reported
to contain as much as 7 percent cobalt.

India

Some cobalt has been produced in India for
local ceramic use. In Rajputana cobaltite and
danaite are associated with chalcopyrite and
pyrite in small copper mines in slate. A little
cobalt is reported in sulfide ores near Arumanal-
lar, Travancore, and Madras, and linnaeite is
found in the copper ore from Sikkim. Some
of the manganese ores of India are reported to
contain appreciable quantities of cobalt.

Japan

Although cobalt has been used in Japan for
over 300 years, most of it was imported before
World War II. During the war intensive ef:
forts were made to find cobalt, but little was
produced; in the best year, 1944, the tota
amount was less than 34,000 pounds.

The Naganobori mine (probably the same a:
Nagato) in Yamaguchi Prefecture, primarily
a copper mine, has produced cobalt simce 1936
averaging just under 6,600 pounds a year. Th
deposit consists of a number of lenses of or
near or at the edge of a granite-porphyry stocl
intruded into upper Paleozoic sedimentar;
rocks. The ore consists of chalcopyrite an
cobaltite in the contact zone.

The Dogatani mine, Nara Prefecture, prc
duced 14,550 pounds of cobalt in 1943-45. Th
deposit consists of a quartz vein carryin
glaucodot and smaltite in Mesozoic mudston
near an intrustion of quartz porpbyry.

The Sanyo and the Taishio mines, both i
Wakayama Prefecture, have produced a Litt!
cobalt. Both mines produce from narro
quartz veins cutting Mesozoic sedimentar
rocks. The Sanyo deposit carries cobaltit
glaucodot, and a little chalcopyrite, pyrrhotit
and pyrite; the crude ore averages 0.4 to 0
percent cobalt and carries a little gold and si
ver. Cobalt at the Taishio mine occurs :
arsenopyrite and averages about 0.6 percent.

Tota] reserves of the four mines just describt
are about 900,000 metric tons averaging abo




g3 percent cobalt ore containing about 10.5
b illion pounds, of cobalt. A QO-percent Te-
E cery would give about, 6.3 million pounds of
Eobalt.

g%aesides the deposits deseribed above, about
Line deposits containing cobaltiferous pyrite or
k. senopyrite_ (probably carryng less than 0.05
corcent cobalt) are known, and cobalt minerals
fare reported at sIX other places. Some cobalt
< also recovered during the refining of concen-
irates from the Horai mine, Yamaguchi Pre-
fecture, the Mukogami copper mine, and
the Oshimamru nickel mine.

.~ Officials of Japanese nickel refineries in 1959
revealed that the demand for low-cobalt nickel
is increasing rapidly and that at least one major
nickel refinery plans to commence recovery of
cobalt from nickel ore as a separate product in
1960 or 1961. '

Korea

 Cobalt is found in a number of places in
Korea, mainly in association with copper. The
Poguk mine in southern Korea was worked
primarily for cobalt and produced 6 tons of
speiss containing 8 to 9 percent cobalt in 1944.
The Ham-an and the Kunbulk copper mines in
Kyongsangnamdo Province produced about 3
tons per year of cobalt contained in concen-
trates as a byproduct of copper production.

son do, Oryomen Keisan; in Kelsu-ri, Jocho-
men, Sanchoku; and at the Rogusan mine,
Kankyohokudo. Quartz veins carry cobaltite
at Kumhwa, Kogendo. A study directed by the
U.S. Army shortly after World War II (13)
stated that cobalt reserves of all Korea were
estimated at 442,000 metric tons of ore averag-
ing between 0.1 and 0.2 percent of cobalt. '

Nepal

Deposits of cobalt ore are known to exist in
Nepal, but very little commercial exploitation
has been done. In 1936, ore and speiss con-
taining about 4,000 pounds of cobalt were ex-
ported from Nepal.

Republic of the Philippines

Immense deposits of lateritic-type iron-
nickel-cobalt ores have been discovered in the
Philippines, but no large-scale exploitation of
the deposits has been undertaken. The ore is
similar to that mined in Cuba, and the reserves
are extensive. A measured reserve of 157 mil-
lion tons of ore, containing 1 percent nickel
and 0.08 percent cobalt, has been developed in
Parcel IT of the Surigao Mineral Reservation.

e

Cobaltiferous material reportedly occurs at
Keizan In northern Keisho Province. Erythrite |
i reported on weathered vein material in Teu-

RESOURCES 41

This reservation embraces an area of about
225,000 hectares, including about 64,200 hec-
tares of the mainland of Mindanao. Parcel I1
comprises the islands of Nonoc, Awasan, Hani-
gad, and southern Dinagat. Rixploratory sur-
veys of the remainder of the reservation
indicate that the total reserve may reach 3
billion tons.

Laterite is also found In areas outside the
Surigao Reservation. Ores of the same type as
those found in the reservation were discovered
in 1959 on the island of Homonhon, just south
of Samar and north of the Surigao Reserva-
tion. These deposits were reportedly being
developed by the Ferrum Exploration and
Development_Co., Inc., which planned to ship
the ore to Japan. The company claimed a
measured reserve of 3 million metric tons.

AUSTRALIA AND OCEANIA

Australia

Cobalt has been reported from 2 number of
districts in Australia and in a great variety of
forms and associations, but apparently the only
cobalt produced 1s precipitated by the Electro-
Iytic Zme Co. of Australasia, Ltd., from solu-
tions obtained during the treatment of ore from
the Broken Hill lead-zinc deposit and of & little
ore from Tasmania. About 25,000 to 30,000
pounds of cobalt is produced per year-

Other localities from which cobalt has been
produced in the past, or at which cobalt is
known to occur, are noted briefly below.

New South Wales—At Port Macquarie, cobalt
was produced before the Cobalt, Ontario, de-
posits came into production. Here the deposits,
similar to those of New Caledonia, developed by
the deep weathering of serpentine, consist of
asbolite in ferruginous clays. At Bungonia,
cobaltiferous manganese oxide 0CCUTS a8 nodules
near the surface. At Carcoar, cobalt occurs as
glaucodot in veins. ‘At the Bismuth mine and
nearby properties near Torrington are pegma-
tite or greisen deposits that were mined prin-
cipally for their ismuth and tungsten; smal-
tite is associated with the native bismuth, and
the tailing is reported to carry about 6 percent

- cobalt.

Queensland.—A. considerable amount of cobalt
was produced in the Cloncurry district, Queens-
land, in the 1920’ and early 1930’s. The rocks
of the Cloncurry district consist of several

~groups of altered sedimentary and volcanic

rocks of Precambrian age, extending about 200
miles from north to south and 100 miles from
east to west, which have been intruded by gran-
‘tes several times. There is much faulting and

folding of all these rocks.
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The principal producer of the Cloncurry dis-
trict was the Mount Cobalt mine, 18 miles south
of Selwyn. Discovered in 1919, the deposit pro-
duced 1,530,000 pounds of cobalt between 1920
and 1934. Production was restricted greatly
by a shortage of water after 1924, and m 1931
the shaft and part of the surface plant were
destroyed by fire. Since then there has been
only a little production from shallow workings
and from the dump.

The workings consist of several shafts (one
to a depth of 229 feet) and over 1,800 feet of
workings in three jevels. The ore occurs in
hornblende schist, which occupies a shear zone
between amphibolite on one side and mica-
quartz schist and quartzites on the other side.
The shear zone strikes north-south and dips 70°
to 80° east. Ore shoots in the zone apparently
plunge east at relatively low angles. Ore has
been found over a length of 1,000 feet and an
average width of about 3 feet, although in
places it is 13.5 feet wide. The primary ore is
cobaltite in a gangue of quartz, calcite, siderite,
biotite, and hornblende; a little scheelite occurs
in places, and the northern extension of the
shear zone also contains pyrite and chalcopy-
rite.

Down to a depth of about 50 feet, the cobaltite
has been oxidized to erythrite and heterogenite.
The process of handpicking, jigging, and ta-
bling, used to beneficiate the ore, must have been
inefficient, as the dump contains about 16,000
tons averaging 2 percent cobalt, which is higher
than the average grade of the vein worked for
the last few years. Rayner (9) concludes that
with careful exploration and development of
deeper levels, this deposit could produce & mod-
erate amount of cobalt.

The Success mine, 2 miles northeast of
Longarra, which is 19.5 miles south of Clon-
curry, was a high-grade copper mine_before
1929, when cobalt was discovered in the deposit.
During the period 1929 to 1931, about 11,000
pounds of cobalt was produced. The ore isina
shear zone, striking east-northeast and dipping
steeply south-southeast, which - cuts across
northeasterly striking bands of amphibolite,
hornblende schist, and chlorite schist in the east
limb of a north-plunging anticline. The lens-
shaped ore shoot plunges east and contains
pyrite, cobaltite, bornite, chalcopyrite, and
enargite with secondary chalcocite and covellite.
The high-grade copper and cobalt ore was
handpicked and jigged, and cobalt concentrate
averaging about 22 percent cobalt was recov-
ored in addition to a high-grade copper concen-
trate. Rayner concluded that although the ex-
posed. ore shoot has been worked out, there are
possibilities for picking up faulted extensions

or other en echelon ore bodies. ’

The Queen Sally mine, 6 miles southeast ¢
Kajabbi, a railroad station 60 miles northwes
of Cloncurry, has produced about 5,200 pounc
of cobalt. Output was hampered because of tc
much water underground. The deposit, di
covered in 1924, is In 2 band of quartz strikir
N. 25° W. in hornblende schist; tourmalin
bearing pegmatities and calcite lenses are pre
ent. The primary ore is cobaltite in quartz ar
calcite, occurring as short lenses trending eas
west. More development would be necessary
dotermine whether this deposit contains mu
cobalt. ~

Other deposits which contain cobalti
erythrite, heterogenite, or asbolite are list
below. They are all small or only slightly
veloped deposits, associated with copper
manganese:

Pinkie mine, 12.5 miles W. of Kajabbi

Cantipede mine, 7 miles SSW. of Kajabbi

Dugald River deposits, several in vicinity of D

raku

Soldier’s Cap deposits, several known, 25 miles

of Cloncurry :

Quamby Area, at the Volga and Lady Belle min

Boomera, 90 miles N. of Cloncurry

Mountain Home, 17 miles SE. of Cloncurry

Ballara, in western part of the Cloncurry distri

The district is said to have good possibili
of becoming a source of cobalt, but it n
closer examination and development, plu
custom concentrator.

New Caledonia
The nickel and cobalt deposits of New (

Jdonia were discovered in 1863. Exploita
of the deposits for cobalt commenced in I
Only small, relatively unimportant amoun
cobalt have been produced since 1910.
Approximately one-half the total surfa
New Caledonia is underlain by serpentir
eridotite. In areas where the decompos
products of the original peridotite have not
washed away, three distinct layers can be
The top layer consists of limonite high in
but with a nickel content of only about 0.
0.25 percent. The middle layer is of la
and has a nickel content of about 1 pe
The bottom layer contains arnierite and s
about 2 to 8 percent niciel, although
pockets of 10 to 18 percent nickel occut
samples as high as 30 percent have been 1
Cobalt is present in all of the nickel -
varying amounts. In the unaltered peri
cobalt content is from 10 to 20 percent
nickel. Tn the laterite layer, cobalt is P
in amounts up to 0.5 percent, and some ri
posits may contain as much as 5 percent «
but the general average is probagly arou
percent. The cobalt content of the garni
somewhat lower. Cobalt occurs as nod




‘:]ité distributed throughout the laterite and
E serite layers. )

Shcials of the Société le Nickel, the company
h controls most of the New daledoman_ ore
[ies, reported to the Federal Bureau of Mines
05b that known cobalt ore reserves on the
ierty of Société le Nickel amounted to 200

Hion metric tons at 0.2 percent cobalt.

] ~ New Guinea

it reported the discovery of large nickel-and
olt-bearing deposits on the island of Waigo,
 the northeast coast of Netherlands New
ines and separated from the mainland by
Dampier Straits. The deposits, of the late-
b type, were estimated to contain 75.5 million
is.0f ore.

F February 1957, the Netherlands Govern-

AFRICA

Morocco

The cobalt-nickel deposits of Bou Azzer and
-Graara are about 105 airline miles southeast
‘the railhead at Marrakech, lying at the east
ge of the Anti-Atlas Mountains. They are
-an altitude of about 4,600 feet, in a rocky,
id region.

The deposits occur in two areas of Precam-
ian rocks exposed by the erosion of an anti-
ine of younger rocks. The oldest of the Pre-
mbrian rocks are diorite and a series of mica
hists and gneiss. Younger than these is a
mplex of serpentine and olivine basalts.

The ore occurs in vertical east-west veins or
vinlike masses at or near the contact of the
rpentine and the diorite; more of the veins
> In the serpentine than in the diorite. The
sins have a maximum width of 5 feet and have
sen mined to a depth of 575 feet; lengths of
le veins are not given. Nine veins are

;ported.

The ore consists of skutterudite, with small
nounts of cobaltite, safflorite, niccolite, ram-
elshergite, arsenopyrite, lollingite, and gold,
L a gangue of calcite and some quartz. Oxi-
ation has produced minable amounts of eryth-
te, annabergite, and black oxides. The aver-

%e content of concentrate as shipped is 11 to

2 percent cobalt, with 2 to 2.5 percent nickel,

lthough there are places where the nickel con-

mt is higher than that of cobalt. The ores are

sported also to contain 0.1 to 9.6 ounces of gold

nd up to 1.6 ounces of silver per metric ton.
Apparently little development is done ahead

f mining in this district, with the result that

re reserves can only be inferred roughly. In-

srred reserves are about 800,000 tons carrying
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1.6 percent cobalt, or a total of about 28 mil-
lion pounds of cobalt.

Republic of the Congo and
Northern Rhodesia

The deposits of Katanga and Northern
Rhodesia are geologically in a single mineral
district and are therefore discussed as a unit.

The primary ore deposits are replacements of
certain lithologic units which belong to the
Roan system, divided into three groups: (1)
The Mwashya or Christmas group, consisting of
feldspathic sandstone and quartzite, block shale,
chert, and siliceous oolite; (2) the Upper Roan
group with dolomite, dolomitic shales, and
sandstones; (3) the T.ower Roan group with
shales and sandstones underlain by feldspathic
sandstone and conglomerates. «

Tn Katanga, the primary ore is found in the
“Mine Series” belonging to the Upper Roan
group, whereas in the Rhodesian Copperbelt
the ore occurs in the Lower Roan group.

The rocks were folded into a large arc; the
axes of the folds trend northwesterly in North-
ern Rhodesia, swing around to an_ east-west
trend. in central Katanga west of Jadotville,
and then turn southwest and enter eastern An-
gola. In Northern Rhodesia the folds are
open and relatively simple, but going northwest
into Katanga the folding becomes much tighter
and more complex, and there are numerous
thrust faults. The structures in Northern Rho-
desia plunge northwest; as a result of extensive
erosion, only scattered synclines of the schisto-
dolomitic group remain, separated by extensive
areas of older rocks. On the other hand, be-
cause of the northwest plunge, similar struc-
tures are deeply buried in Katanga, where only
anticlines of the same group, separated by wide
areas of younger rocks, outcrop at the surface.
After folding, the rocks were intruded first by
granitic rocks and later by basic rocks. The
granites crop out mostly.in the more deeply
eroded ;Northern Rhodesian area and in the
southern part of Katanga.

The primary ore deposits consist mostly of
bornite, chalcocite, and chalcopyrite, with small
amounts of carrolite or linnaeite and pyrite. A
long period of erosion and deep oxidation de-
stroyed the primary minerals to considerable
depths. Zones of supergene sulfide enrichment,
containing secondary chalcocite, and covellite
have formed to a certain extent, but of much
%reater importance economically has been the

ormation of a thick, oxidized zone containing
principally malachite, plus some azurite, chrys-
ocolla, cuprite, native copper, heterogenite, as-
bolite, and a host of rarer oxides and minerals

of the oxidized zone. In places, especially in the
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Katangsa area, richer spots of copper or cobalt
have been formed.

Formerly the mines of Katanga and Northern
Rhodesia produced only from the oxidized zone,
but at present most of the Northern Rhodesia
production comes from the sulfide zones, which
average 0.13 percent cobalt. In Katanga, the
cobalt ores were originally derived from a num-
ber of small enrichments in the oxidized zone
in mines near Elizabethville and J adotville and
from mines in the Western group. These de-
posits contain 3 to 4 percent cobalt. Now most
of the cobalt comes from sulfide ores, mainly
around Kolwezi, in which the cobalt content is
about 0.3 percent. In the future, most of the
Katanga production will have to come from the
sulfide zones.

The Union Minidre du Haut-Katanga has
stated that its reserves contain enough cobalt
for 80 years production at the present rate of 19

million pounds a year, or roughly 1,500 million -

pounds of cobalt. )

The reserves of Northern Rhodesia coftain
about 750 million pounds of cobalt. The per-
centage of recovery under present operations is
not known.

Uganda

Copper deposits carrying some cobalt oceur
near Kilembe on the east side of the Ruwenzorl
Mountains, in western Uganda, British” East
‘Adfrica.

As of December 81, 1960, reserves were esti-

mated at 8 million tons of ore averaging 1.95
percent copper. The ore probably contains
about 0.2 percent cobalt.

‘Union of South Africa

There are a few known occurrences of cobalt
minerals in the Union of South Africa, but
virtually no cobalt has been produced. A few
tons of concentrate are reported to have been
exported on a trial basis.

t the Kruis River deposit (in the Trans-
vaal), a narrow vein of smaltite occurs in al-
tered quartzite several feet below a large gabbro
sill; it contains some chalcopyrite and gold.
The crude ore contains less than 3 percent co-
balt, which together with the apparent thinness
of the deposit probably accounts for the lack of
successful exploitation.

At Laatse Grift 82, a few miles west of Kruis
River, a cobalt occurrence is reported.

South of Balmoral, at Wenzan Leid, are sev-
eral parallel east-west zones consisting of smal-
tite and actinolite, plus some feldspar, calcite
and quartz. Some of the zones appear to b
over 2 feet wide. Considerable developmen
has been carried out, but there is no record o:
cobalt production. :

At Edwards Goldfields mine (Waaikraa
206), in the Rustenberg district, smaltite occur
with high-grade gold ore in the upper part o
the reef and in the overlying magnetite banc
There is no record of cobalt production.
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" Nature and Quantity

Very little published material is available
concerning the generation, collection, and dis-
osition of secondary cobalt-bearing materials.
igh-temperature alloy scrap seems to be the
cobalt scrap item in greatest supply. Formany
years; approximately one-third of all the cobalt
consumed in the Uhnited States has been used
for the manufacture of these ‘alloys. The
largest use for these alloys has been in jet engine
manufacture, mostly for military uses, where
the service life of the parts is relatively brief.
Large quantities of scrap collect every year at
military installations where jet aircraft are
corviced.  This type of scrap probably accounts
for an appreciable fraction of the original cobalt
used in the manufacture of high-temperature
alloys.
Another type of cobalt-bearing scrap is gen-

erated in the manufacture of high-temperature
Most alloys of this type require rather

alloys.
extensive treatment of the ingot before any

further finishing operations can be performed. -

The ingot treatment normally consists of
cropping the ends and cleaning up the surface,
either by scalping or %rinding. Further re-
moval of metal is also often required to free the
ingot of cracks or other imperfections. i
is also often accomplished by grinding. The

amount of metal removed in these ingot-.

conditioning operations is often rather large,
amounting 1n extreme cases to .20 percent or
more of the original weight. Large quantities
of fines from these grinding operations are
generated annually, but they find no market
since they are badly contaminated and contain

about 25 percent by weight of grinding medium.
- Smaller quantities of grindings are also gen-

erated in finishing operations on fabricated
ltems.

CHAPTER 4. SECONDARY RESOURCES

Scrap from casting operations, such as gates
and risers and imperfect and rejected castings,
is remelted at the plant where it is generated.

The manufacture of permanent magnets con-
sumes annually about the same amount of cobalt
as is used in high-temperature alloys. Most of
these magnets are used in applications such as
loudspeakers, motors, meters magnetic latches,
thermostats, and special electronic applica-
tions where the service life is relatively long.
Magnet scrap is much more widely distributed
than the bulk of high-temperature-alloy scrap
and is therefore correspondingly more difficult
to collect. It is thus probable, although not
certain, that magnet scrap plays a relatively
minor role in the cobalt scrap picture.

Since cast magnets are usually finished by
grinding, some scrap is generated in this fash-
jon, although not nearly as much as in the prep-
aration of high-temperature ingots. Grinding
scrap is badly contaminated with particles of
abrasive and bonding materials, and usually
finds no market.

Present Methods of Récovery

At present, no large-scale commercial oper-
ations are being conducted in the United States
to recover cobalt from scrap. Some of the
producers of cobalt salts and compounds use
relatively small amounts of scrap in their oper-
ations, but they will not divulge the details of
their processes.

The only recovery of cobalt from scrap on a
large scale is being carried out in West Ger-
many. During the period 1955-57, the United
States exported annually an average of over
1 million pounds of cobalt scrap to West

Germany.
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CHAPTER- 5. TECHNOLOGY

Prospecting and Exploration

Modern methods of exploring large areas for
minerals can be broken down into the follow-
ing major steps: (1) Selection of likely areas
from geologic, tectonic, geophysical, and other
types of available maps; (2) aerial reconnais-
sance of the chosen areas, including mapping
and airborne geophysical surveys; (3) ground
geological and geophysical exploration and
prospecting; (4) physical exploration, includ-
ine collection of surface samples, trenching, and
drilling.

Nearly all of the producing cobalt: deposits;
however, were discovered long before the advent
of the airplane. New cobalt-bearing deposits
are still being sought, although not specifically
for oobalt. The International Nickel Co. has,
since 1943, devoted much effort to searching
for new deposits of nicke] ore. Inco has spent
as much as $8 million in exploration in a single
year and has conducted airborne magnetometer
surveys which involved as much as 28,000 miles
of flying for a single survey. Since cobalt
normally occurs with nickel, cobalt reserves are
being constantly increased by the intensive
effort devoted to nickel. ‘

A brief summary of the method of discovery
of some of the major cobalt deposits is given
below:

Katanga.—The cobalt-bearing copper deposits
in Katanga were discovered and worked for
copper by the natives long before white men
explored the area. Explorers, including
Livingston, brought word to the outside world
of the mineral wealth of the region long before
exploitation of the ore deposits was begun by
the Belgians.

Sudbury.—In 1856 a Provincial land surveyor
noticed a strong magnetic deviation when sur-
veying a meridian north of White Fish Lake.
He mentioned his findings to the Assistant
Director of the Geological Survey of Canada,
who examined the area and found a deposit of
sulfides which, when assayed, gave low values
in nickel and copper. . The site investigated was
only a short distance from the spot where the
Creighton mine of Inco now stands.

No further attention was given to the de-
posits until they were accidently rediscovered
In 1883 during construction of the Canadian
Pacific Railway. This time the find brought
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out prospectors who soon located the riches
areas by searching for outcroppings.

Most of the ore bodies in the Sudbury are
were located by discovery of outcropping
within a few years of the first discovery. I
Falconbridge Township, however, the ore we
overlain by gravel, and the prospectors of th
day had little interest in the area. It was he
in 1901 that Thomas Edison made one of tl
first attempts at scientific detection of o
bodies in the Sudbury area in order to find
source of nickel for the manufacture of ba
teries. He conducted a magnetic survey of tl
area and discovered an anomoly which ind
cated the possible presence of an ore body.
shaft was sunk, but quicksand was encountere
and the claims were abandoned and allowed
revert to the Crown. Thus, the explorati
ended in failure. Some years later, the ar
was restaked, and a diamond-drilling progra
confirmed the existence of a large body of o:
The claims were then sold, and the area sub
quently developed into the Falconbridge mir
one of the major producers of the Sudbury art

Manitoba.—Sherritt Gordon, while oper:
ing its former copper-zinc mines at Sherridc
Manitoba, had conducted an extensive prospe
ing campaign in the Granville Lake area 1r¢
1937 to 1941; the investigation culminated
the discovery of nickel-copper mineralizati
in a small rock outerop at Eynn Lake by ¢
of its prospectors in the fall of 1941. Owing
the war it was not possible to follow up t.
small sulfide showing, and the discovery v
kept secret until 1945, when the property v
staked and surveyed for geophysical anc
alies. Diamond drilling of the anomalies,
covered by overburden, resulted in the disc
ery of the Liynn Lake nickel-copper ore bod
that Sherritt Gordon brought into product
in the fall of 1953.

Mining
COBALT-BEARING COPPER
DEPOSITS

Most of the world’s supply of cobalt is I
duced as a byproduet or coproduct with cop]
The only known large deposits of cobalt-
ing copper ores are in central Africa in
mineral concessions of Union Miniére du H:
Katanga in Katanga Province and in the




cdpper pelt of Northern Rhodesia. These
ore originally mined solely for copper
o almost free of nickel.

Katanga

on Miniére du Haut-Katanga has tre-
s mining concessions along the southern
o of Katanga Province. The area leased for
or mining 1s about 200 miles long and aver-
about 35 miles in width. In 1958, Union
re listed (21) 32 copper and copper-
Sbalt deposits and 1 cobalt deposit in the lease
k2o Only seven were being worked in 1958
,and only three produced ore of sufficiently
cobalt content to be of interest. The three
alt-producing mines were Musonoi and
moto, which lie at the extreme western tip
he mining concessions, and Kambove, which

in the center of the concession. All are of
he open-pit type. )

“The operations at the Musonol mine described
: the following paragraphs are illustrative of
he mining practices in use at the Union
inidre open pit properties.

“The ore is developed in benches approxi-
| mately 10 meters (33 feet) high. Overburden
L is soft enough to be stripped by shovels in some
| areas, but in other areas it must be blasted.
Overburden removal accounts for only about 15
percent of the total drilling and blasting at the
mine. Overburden is removed by electric loco-

99- or 28-cubic-yard capacity.

9-inch bits, depending on the hardness of the
ore. In soft ground, the holes are drilled to
the foot of the bench; in hard ground, they are
drilled 1 meter below the foot. Holes are
drilled in staggered rows and are spaced from
8.5 to 7 meters apart, depending on the hard-
ness of the rock. . *

The explosive used is manufactured locally
and has 75 percent of the strength of blasting
gelatin. Primacord with 90-millisecond-delay
connectors is used for firing. Electric blasting
caps are not used because the frequent electrical
storms encountered in the area for 6 months of
the year might cause premature firing. The
blasting practices used give excellent fragmen-
tation, and only a minor amount of secondary
blasting (1 to 2 percent of total explosive con-
sumption) need be done.

The broken ore is removed by electric shovels
of 4- to B14-cubic-yard capacity and is hauled
from the mine in 90-ton-capacity diesel trucks.

Northern Rhodesia

. The ore deposits of the copper belt of North-
ern Rhodesia are a continuation of the same
mineral district as those in Katanga. However,

motives pulling six or seven side-dump cars of

" Drilling is by churn drills using 6%-, 7-, or .
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the copper-cobalt mineralization occurs at a
greater depth in the Northern Rhodesian de-
posits, and the only two cobalt-producing
mines, Chibuluma and Rhokana, are of the
underground ty%e.

Mining at Chibuluma is carried out by modi-
fied sublevel stoping and modified cut-and-fill
stoping. After the ore has been removed from
two adjacent stopes, they are sandfilled with
tailing from the concentrator. After the water
has drained sufficiently from the sand, the pillar
between the two stopes, which contains 15,000 to
35,000 tons of ore, is removed by cut-and-fill
stoping. -

COBALT-BEARING NICKEL-COPPER
DEPOSITS OF CANADA

Cobalt is now recovered from most of the
nickel-copper ores mined in Canada, but always
as a byproduct, since it never occurs in a con-
tent high enough to make 1t profitable to mine
only for cobalt. Consequently, all mining tech-
niques used are those developed for nickel and
will be only briefly described here.

International Nickel

Tnco, as of 1960, was operating six mines in
the Sudbury District: Crean Hill, Creighton,
Frood-Stoble, Garson, Levack, and Murray. It
was also developing the Thompson mine at
Thompson, Manitoba, for operation in 1961.

A number of different mining methods are
used at the Sudbury mines. At the Frood-
Stobie mine, once an open-pit operation, blast-
hole stoping is being used. At the Creighton
mine, also originally an open-pit operation,
block caving methods are used to recover large
quantities of low-grade ore left unmined during
earlier underground operations.

Various methods are used in other mines,
depending on the conditions peculiar to the
specific area being worked in each mine. Meth-
ods other than those mentioned include square-
set, cut-and-fill, and shrinkage. Inco uses hy-
draulic sand £ill in connection with square-set
stoping. Sand is recovered from the tailing
and pumped, at a density of about 60 percent
solids, into the worked-out levels of the mine.
}Nat,fr draining from the sand fill is recircu-

ated.

Falconbridge

__ Falconbridge has eight mines in the Sudbury
*District. As of 1960, six of these, East, Falcon-
bridge, Fecunis Lake, Hardy, Longvack, and
McKim, were in full operation and the others,
Boundary and Onaping, were under develop-
ment. Stoping methods used at the various
mines are as follows: Falconbridge—longitud-
inal cut-and-fill and square-set with small ton-
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nage by shrinkage; Fecunis Lake—cut-and-fill
and square-set; Hardy—horizontal cut-and-fill ;
Longevack—shrinkage and glory-hole; Me-
Kim—blasthole with small amount of shrinkage
stoping in isolated pockets.

Backfilling in most mines is done with de-
velopment rock or tailing sands. Hydraulic
£l is used at the Hardy mine. Underground
haulage at all mines is usually by battery loco-
motive, but trolly locomotives equipped with

cable reels are also used at the Hardy mine.

Sherritt Gordon

Sherritt Gordon is presently mining several
ore bodies at its Lynn Lake, Manitoba, property.
The ore bodies are pipelike in character and
nearly vertical, with strong rock walls, and
thus lend themselves to simple mining opera-
tions. An open-stope method is used with a
sublevel interval of 75 feet. Stoping is by long-
hole ring drilling. Ore is drawn from the
stopes through horizontal scrams with dis-
charge to ore passes which feed directly to the
jaw crushers.

U.S. DEPOSITS

The Calera mine at Cobalt, Idaho, was, when
operating, the only mine in the Western Hemi-
sphere in which cobalt ore was the primary
product, and it was one of only two mines in
the world (the other being in Morocco) which
were so operated. At the time the mine was
closed, three ore bodies—Chicago, Brown Bear,
and Blacktajl—were being exploited. -

In the Chicago ore body, the ore is in a fairly
continuous, vein-type deposit. The method
used for development was horizontal cut-and-
fill, with hydraulically delivered sand as the fill
material. In most areas, the ground was strong
enough to stand unsupported before filling.
Timber was required in faulted areas and in the
top slices of some stopes as they approached the
oxidized area near the surface.

In the Brown Bear ore body, the ore lies in
flat, plunging pods in fairly weak ground, and
timbering was required for most stopes. Each
individual stope presented a separate problem,
and mining methods were varied from stope to
stope accordingly. Hydraulically delivered
deslimed mill tailings at 60 percent solids were
used as fill.

The Blacktail ore body was developed by
open-pit methods.

Milling
COPPER-COBALT ORES

Of the three producers and processors of
copper-cobalt ores (Union Miniere du Haut-
Katanga, Rhokana Corporation, Ltd., and

Chibuluma Mines Ltd.), the largest is Union
Miniére. The following description of the mill-
ing practices of Union Minidre was translated
from the description in French furnished by
the company :

The copper and cobalt minerals extracted from some
of the mines in the Western Group (Kamoto, Musonoi,
Kolwezi) are treated at the Kolwezi concentration
plant. They are treated in one or the other section
of the plant according to their composition.

Oxide Ores—These are treated by flotation. The
reagents used are a combination of sodium carbonate
and sodium silicate with palm oil. 'The sandy plateau
surrounding the plant furnishes such soft feed water
that the consumption of reagents is relatively low and
the operation can be carried out at ambient tempera-
ture (19° to 23° C). .

The plant treats ordinary copper OIes which are
always slightly cobaltiferous. The concentrates are
sent to the electrolytic plant at Shituru and since
April 1960 to the new electrolytic plant at Luilu; these
malachite concentrates contain 22 to 26 percent Cu
and 0.8 to 1.3 percent Co.

Mixed Ores (Oxides, Sulfides).—These minerals mark
the transition between the oxides or carbonates of the
surface and the sulfide mineralization encountered at
depth. They are generally clearly dolomitic; the oxi-
dized part is basically malachite with some chryso-
colla; the sulfide is primarily chalcosite.

The process of concentration by sulfidization com-
prises the following steps: Fairly fine grinding of the
ore; flotation of chalcosite by standard reagents, Xan-
thate, and pine oil; flotation of malachite by super-

. ficial sulfidization ; regrinding and reflotation of mixed
. sulfides.

Tt consists essentially therefore of conditioning of
the pulp tailings of the flotation of the sulfides by
means of an alkaline sulfide or sulfhydrate.

{The malachite is covered with a film of copper sul-
fide, and can then be collected as a true sulfide with a
collector of the xanthate type. The dolomitic char-
acter of the mixed ores precludes flotation of the mal-
achite content with palm oil; the sulfide minerals have
to be previously collected.

The sulfidization technique was tested in 1951 in
one of the palm oil flotation sections. In 1954, an ad-_}
dition to the concentrator was constructed with an §
initial monthly capacity of 40,000 metriec tons. The }
present capacity is over 110,000 metric tons per month.

The sulfide concentrate contains 42 to 54 percent }
copper and 0.8 to 3 percent cobalt. It is treated in
the leaching works at Jadotville after first undergoing j
a sulfatizing roast. The oxide concentrate, containing
1 to 2.5 percent cobalt, is treated in the Panda elec- }
tric smelter or by leaching.

From the standpoint of equipment, it is pointed out ;
that for the concentration of mixed ores the method of §
wet grinding in two stages has been adopted. The ore:
is granulated to % to % inch in cone crushers, fed in
open circuit to rod mills which discharge at minus %
inch to spiral classifiers (duplex) operating in closed}
circuit with the ball mills (two ball mills for one rod}
mill). For the regrinding of mixed particles, classifi-:
cation by cyclones and wet grinding in ball mills with §
1- to 1%-inch forged steel balls was chosen.

gulfide Minerals.—In the future, the exploitation of
the deeper levels will furnish these ores. The concen:
trates obtained will be richer, containing 1.5 to 3 per-3
cent cobalt. They will be sent to the plants at Shituru§
and Luilu for treatment.

A simplified flow diagram of the sulfidization
section of the Kolwezi concentrating plant 13
shown in figure 4. :
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NICKEL-COPPER-COBALT ORES

In milling the cobalt-bearing nickel-copper
ores, such as those of the Subdury district of
Canada, no effort is made to obtain cobalt as a
separate concentrate. The milling of these ores
is confined to the removal of gangue materials
and the production of separate nickel and cop-
per concentrates. ‘Almost all the cobalt remains
with the nickel and is remoyved in the final puri-
fieation step in the production of nickel.

OTHER ORES

Bou Azzer

The milling practices at the cobalt concen-
trator at Bou Azzer, Morocco, are extremely
Sim({)le. The ore mineral, skutterudite, is liber-
ated by crushing and concentrated by gravity
separation in large washing tanks. A concen-
trate containing approximately 10 percent co-
balt is produced. No other milling or refining
operations are carried out on this material in
Morocco.

Calera

A flow diagram of the process which was used
in the Calera mill at Cobalt, Tdaho, is shown in
figure 5. The refining process used necessitated
production of a concentrate containing a definite
ratio of cobalt, iron, and sulfur. Much of the
necessary control of this ratio was done in the
milling process, whereas the final adjustment
was made at the refinery by blending concen-
trates. The concentrate produced at the mill
had the following approximate composition :

Blement: Percent
CObAE oo mmommmm = mm =TT T 17.5
TLON oo mmmm = mmm =S m ST 20.0
SUIFUT e mmmmmmm e mm o= T 29.0
ATSENIC oo mmmmm e mmmmm ST 24.0
NICKEl oo mmmmmmmm =S m T m T 1.0
Copper ——- S —_ 0.5

The conditioning step indicated in the flow
diagram consisted of adding lime to the concen-
trate and then holding it for 1 hour at 100° F.
with a pH of 10.4 to depress the cobalt and iron.
Reclaimed water from the process could not be
used in the flotation plant.
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Refining ]
SMELTING AND ELECTROLYSIS

Union Miniére du Haut-Katanga

Union Miniére refines cobalt by several dif-
ferent methods. In the chituru refinery, cobalt
is produced by a combination of electrolytic and
fire refining. No complete flow diagram for the
refining process is available, but an outline of
the main operations is shown in figure 6. The
first step in the process, the sulfate roasting, is
a comparatively new addition, made to take care
of the increasing amount of mixed or sulfide
ores which are developed as mining reaches the
‘deeper deposits.

The sulfide ores contain copper in the form
of finely divided chalcocite and cobalt in the
form of carrolite accompanied by a dolomitic
gangue. Since concentrates of this material
could not be handled by the normal leaching
methods in use with oxide ores, the fluo-solid
equipment for sulfate roasting was installed.
An advantage of the sulfate roast is that over
80 percent of the original sulfur in the flotation
concentrate goes into the formation of copper
sulfate and therefore is made available for the
production of sulfuric acid during the electro-

lytic step. The remaining sulfur either is lost
in the roasting step as SO, which is vented from
the stack or is retained in the leaching residues
as soluble (Mg-Co-Fe) or insoluble (Ca)
sulfates.

The roasted sulfide and the oxide (malachite)
concentrates are leached in Pachuca tanks with
spent elecrolyte which contains free sulfuric
acid. The leached pulp is run through a series
of classifiers and thickeners, where the residue
is separated and washed free of soluble copper
and cobalt values. Final clarification of the
solution is obtained by adding a flocculating
agent and then passing the solution through

. filter beds formed by layers of coarse sand and

avel. Iron is then removed from a portion
of the clarified solution by precipitation as fer-

~ ric phosphate, and the solution is sent to the

copper electrolysis section.

Cobalt does not deposit with copper and
builds up in the electrolyte. To recover the
cobalt, some of the electrolyte is bled off into
the cobalt recovery circuit. The tankhouse
bleed solution, which contains 25 to 30 grams

Copper-cabalt
sulfide

$0,; concentrote
v

Cobalt cathodes

Ccbalt-bearing slog to Ponda smalter Cobalt fire

rofining

Cabalt
gronules

Ficure 6.—Simplified Flow Diagram -of Jadotvill
Shituru Refinery and Panda Smelter.
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r of copper, is mixed with some of the Générale Métallurgique de Hoboken in Olen,
n obtained from leaching 0Tes, and cop- Belgium, for further refining. The red alloy
removed electrolytically down to about is refined at the Panda smelter by blowing com-
ks per titer. The decopperized solution pressed air through the molten metal in a rotary
en used 0 leach additional ore. The re-  Lurnace. The result is blister copper; which 1s
fager of the solution resulting from oOre further refined and cast into anodes, and a high-

ing is electrolyzed separately. Tron and cobalt slag, which is recirculated to the smelting
. yum are preclpitated as the hydroxides furnace.

¥ )

B‘. addition of lime to bring the leached Tn the cobalt section of the new Luilu copper-
Bl to & pH of 8 to 3.5, and the 2larified solu- cobalt refinery, an improved refining process is
bon, containing about 8 grams Per liter of used. e _electrolytm decopperizing steps
Boper, is subjected to an e_lectrolytic decopper- have been discarded in favor of decopperizing
Ping step which reduces 1tS copper content to by addition of lime. A preliminary denickel-

i -grams per liter. Most of the remalning ing step has been added m which nickel is re-
Eoper 1S removed by & second lime addition moved as the sulfide by the use of NaHS. This
Eiiich raises the pH to 5.8. The solution, nowW step also makes it possible to eliminate the final
Bontaining only about 0.1 gram per liter of decopperizing step in which copper is cemented
Fopper; 15 passed over & bed of cobalb granules out on cobalt granules, since the final traces O
Evhere the last traces of copper are cemented copper are prec1p1tated by the NaHS. A de-
t. zincing step has been provided to eliminate the
i Cobalt is precipitated from the decopperized sinc as zinc sulfide by the addition of H.S
Folution as the nydrate by the addition of cal- (stor‘\jN&HS) and  Na,COs. The pulp-
i um hydroxide and filtered from the solution, clectrolysis method is not used ab the Luilu
which 18 discarded. The cobalt hydrate is re- plant. The electrolysis 18 carried out on 2
sulped with spent slectrolyte to which sulfuric purified and darified solution at 60° C. Elec-
 acid has peen added, and the resulting sus- trolytic cobalt produced at Tuila will be of high
‘hension 18 fed to the cobalt electrolytic section. purity a,n_d will not require further refining.
- The electrolysis s referred to by the company A flow diagram of the Luilu cobalt refining
‘a5 electroleaching, gince it combines electrolysis process is given figure 7.
 of the cobalt suliate in the solution and decom- The white alloy produced by the plants of
}i‘osition of the hydrate by the regenerated acid. Umon Miniere 1m the Congo 18 reﬁned in Bel-
he cobalt hydrate in the electrolyte is kept in gium at the plant of the Société Généra,le
suspension by blowing air through the cell. * Métallurglque de Hoboken. The white alloy
Cobalt with 2 purity of 92 to 94 percent jg | arrives 'from the Congomthe form of ingots 0
de;éosited on mild steel cathodes. approx mately 92 pounds. These have approxi-
obalt cathodes are melted in an electric mately the following composition Cobalt,
furnace and further refined by the use of spe- © 43 percent; 170N, 53 to 35; copper, 16 to 183

cial slags and poling. The manganese, sulfur, manganese, 0.5 3 nickel, 0.1; silicon, 2.5 phos-

and zinc are reduced to a low level by this proc- p}lorous, 2.0; and carbon 110 1%%. .

ess, and the molten puriﬁed metal, now over Tmpurities are remo_ve_d. by dissolution. fol-
99.5 percent cobalt, 18 grarmlated by pouring lowed by selective preclpltation, but before the
into water. o material can be leached, it must first be reduce

_ The slags from the fire refining step are high %9 100-mesh powder- To facilitate crushing
in cobalt and are sent to the electric smelting of the very hard alloy, the ingots are hea,ted to
plant at Panda for further treatment. The  petween 1,020° and 1,060° C. and ate immedi-

Panda smelter, in addition to the previously ately .hot-erushed in_a hammer mill. Final
mentioned slags, handles high-cobalt (8 per- grinding to 100-mesh is donein 2 ball mill. The
cent) concentrate from the Kolwezi concentra- powdered alloy 18 hot; leached in sulfuri® acid
tor, selectively mined high-cobalt ores, and cer- with the cobalt, Mro%, manganese, and nickel
tain dolomitic concentrates unsuitable for going into solution a8 sulfates, while the metal-
leaching. Adfter gintering, the charge is smelted Tic copper remairs insoluble. The small amount
with coke and lime in an electric furnace to of copper. oxide in the white alloy goes Into solu-

produce red alloy and white alloy. The red | ’ﬂgn,li):ﬁ 112&3%2%&2{;0%3:?;5% (ﬁly%ﬁ%;gm;

alloy consists of about 90 percent COPPE and 5 formed during the leaching process, and § ecial
percent_cobalt, and the white alloy contains  safety deviceg are used to grevent’ build%p of
about 42 percent cobalt, 16 percent coppets and  hydrogen in the atmosphere over the leaching
35 percent 1ron. The molten alloys are mutu-  vats.

ally insoluble and have different densities; thus, After the alloy is dissolved, the solution is
they separate into two layers. The white alloy filtered to remove the copper and other insol-
is cast into ingots and shipped to the Société ubles. The filtrate contains about 65 grams per

- ————
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Sullide
concentrates

Prouss 7.—Simplified Flow Diagram of Luilu Copper
and Cobalt Refinery.

liter of cobalt, 45 grams per liter of iron, and b
grams per liter of manganese. ) .

Tron is removed from the solution by oxidiz-

i d air, pre-

. paxt of the iron
in the form of complex basic sulfates. Filtrate
at the end of the jron removal step contains 40
to 45 grams per liter of cobalt and about 14
gram per liter of manganese. )

Manganese 1S next removed by the addition
of sodium hypochlorite to the solution whic
precipitates & mixture of manganese and cobalt
oxides, which are removed by filtration. The
filter cake of mixed manganese’ and cobalt
oxides is retreated to recover the cobalt. The
filtrate, which now contains only cobalt, 18
treated by the addition of sodium carbonate to
precipitate cobalt carbonate. The cobalt car-
bonate is calcined in an oil-fired kiln to produce
crude cobalt oxide.

COBALT—A MATE

“and are prepared for sale.

RIALS SURVEY

Two types of oxide can be obtained, depend-
iné on the method of production. Gray oxide
(CoO) 18 obtained at high temperatures, am
black oxide (Co304) at lower temperatures.
After cooling and grinding, the crude oxides
are acid-leached to remove compounds of im-
purity metals such as calcium and magnesium,
Some cobalt is still
used in the form of rondelles, which are pre-

ared from grey oxide. The pure oxide is com-

ressed into small cylinders app-roximately 16
millimeters high and 16 millimeters in diam-
eter, which are then placed in a furnace with
alternate layers of charcoal (about 30 percent
by Wei(%ht). The furnace 1S maintained ab
1,100° C.,at W ich temperature reduction occurs
to form pellets of metallic cobalt. The rondelles
thus formed plus any excess charcoal are cooled,
and the rondelles are separated from the char-
coal magnetically. Rondelles are then polished
in rotating cylinders and packed for shipment.
Where metal of a very low carbon content is
needed, the rondelles are given & special decar-
bonizing treatment in a controlled atmosphere
furnace which reduces the carbon below 0 2
percent.

Powdered cobalt of 100-, 300-, and 400-mesh
size is made by grinding specially prepared and
decarbonized rondelles 10 2 ballmill. A special

rade of extra fine powder is made by caleining
cobalt oxalate sollowed by grinding under pro-
tective atmosphere in & special mill.

The International Nickel Company
of Canada, Ltd.

The cobalt in the ore stays with the nickel
through the various concentrating processes
used and ends in the anodes from which nickel
is electrorefined. Metal anodes contain about
93 percent nickel and 0.8 percent cobalt, and
sulfide anodes, cast directly from matte, contain
about 72 percent nickel and 0.6 percent cobalt.
During the clectrorefining step, cobalt goes into
solution at the anode along with nickel. A flow
diagram of the refining process used at the
Tnco cobalt refinery in Port Colborne, Ontario,
is shown in figure 8.

>

The solution produced by dissolution of the
anodes is bled from the cells and sent to a set

of tanks, where about 85 percent of the iron 18
precipitated as ferric hydroxide by the addition
of nickel carbonate and air. Iron shime is re-
moved by filtration, and the filtrate is sent to a
second set of tanks, where cobalt is oxidized an

precipitated from solution. The cobalt oxida-
tion tanks are constructed of brick-lined con-
crote and are 8 feet in diameter and 25 feet
deep. They are arranged in groups of five
tanks in series. In the first tank in each series,

residual cuprous 1on is oxidized by injecting alr
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reduced, concentrated sulfuric acid is added In \
sufficient quantity to lower the pH to 1.0. Live |
steam 1is injected to increase the temperature to 2
165° F., and an additional quantity of primary
cobalt slime is added to oxidize and hydrolize
the ferrous iron. The resulting slurry is filtered
to remove the ferric hydroxide together with _
about 80 percent of the remaining copper and !
substantially all of the residual arsenic and lead- \
The filtrate is decopperized by adding active

nickel powder. After the copper cement is re-

moved by filtration, any iron dissolved during
the cementation step is removed by oxidation
with air followed by Gltration. The filtrate
from this final purification step contains es-
sentially only cobalt and nickel.
Cobalt is selectively precipitated from the
purified solution by oxidation and hydrolysis
with alkaline sodium hypochlorite. Subsequent
filtration separates the first-stage cobalt pre-
cipitate, which contains about 55 percent cobalt
and 4 percent pickel. This precipitate is fur-
ther purified by reslurrying with sulfuric acid
and reprecipitation with additional amounts of
sodium hypochlorite. (Filtrate from these two
operations is delivered to the nickel carbonate
plant, where the contained nickel is precipitated
as basic nickel carbonate by the addition of
sodium carbonate. The nickel carbonate is re-
circulated to the primary cobalt precipitation.)
The flter cake from the second precipitation
step, which contains about 56 percent cobalt and
f - Tess than 1 percent nickel, is converted to cobalt
Froure 8.—Simplified Flow Diagram of Inco Port Col- oxide by calcination at 1,800° F. The calcine is
borne Cobalt Refinery. pulverized and leached with dilute soda ash to
remove residual sulfates. The oxide at this
at the bottom of the tank. Nickel carbonate  point, which contains 72 percent cobalt, 1 per-
slurry is added at the second tank, and chlorine  cent nickel, 0.15 percent irom, 0.15 percent sul-
is introduced into tank 3. Tanks 4 and 5 are fur, and 0.05 percent copper, May be marketed
holding tanks to provide sufficient time for the directly or treated further to produce electro-
reaction to take place. Adr agitation is used :  lytic cobalt.

in all tanks except No. 3. All of the copper, For the production of electrolytic cobalt, the
iron, arsenic, lead, and cobalt are oxidized along leached oxide is charged into an oil-fired rever-
with a portion of the nickel, The material leav- beratory furnace and reduced by the addition

ing the oxidizing tanks is filtered, and the fil-  of petroleum coke. The metal, which contains
trate passes to copper cementation tanks, where  about 95 percent cobalt, 1.5 percent nickel, 0.8
traces of residual copper are removed by addi- percent iron, 0.4 percent copper, and 0.6 percent
tion of nickel powder. The clarified solution sulfur, is cast into anodes weighing 550 pounds
from this step is the purified nickel electrolyte each. The anodes are anodically pickled in a
which is returned to the cathode compartment culfuric acid-sodium chloride bath and are

of the nickel refining cells. electrolyzed using stainless steel cathodes 1n 2
The filter cake from the oxidizing tanks, sulfate-chloride bath to which boric acid is
which containg about 12 percent cobalt, 22 per- added. Anode slime and anode scrap is recy-

cent nickel, 5 percent copper, 2 percent iron, and  cled to the reverberatory furnace. Electrolyte
small amounts of lead and arsenic, is reslurried  is treated for the removal of copper, nickel, and
and transferred to a holding tank. The slurry  irom, and the purified electrolyte is recycled
is then treated in batches of about 800 cubic  to the cells. Cobalt cathodes have the following
feet, each for the removal of iron and other im- analysis: Cobalt, 99.55 percent; nickel, 0.40;
purities by treatment with hot 8-percent, sulfur copper, 0.005; iron, 0.005; sulfur, 0.001; carbon,
dioxide gas. After the cobalt and nickel are  0.023 and lead, 0.0001.

- —mm—m—m—
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Falconbridge |

The operations of Falconbridge in Canada
are confined to the preparation of a nickel-cop-
per-cobalt matte for shipment to the refinery of
1ts subsidiary, Falconbridge Nikkelverk Aktie-
selskap, Kristiansand S., Norway. At the
smelter, in Talconbridge, concentrate from
various mills is either briquetted or sintered and
smelted to matte in a blast furnace. Feed to the
briquetting section of the plant 1s from the
Hardy and Fecunis Lake mills in the Onaping
area, whereas concentrate from the mills in the
Talconbridge area is mixed with flue dust, pel-
letized, and sintered. »

Crude matte from the blast furnace is tapped
into settlers together with molten converter
slag. Settler matte is then tapped for charg-
ing to the converters. Settler matte has the

following average analysis:

Component: Percent
e e mmmemmmm——mmm—e—mmmooTmTTmTmTT 53.7
S e m T T 24.7
s Y 17.6
e 8.5
For: E e 5.0
8i0; —ommmeem e 0.6

In the converters, ore and gravel (for flux)

are added to the molten settler matte, and the -

charge is blown until the iron content of the -

matte has been reduced to Jess than 1 percent.
The initial charge of smelter matte to the con-
verter is about 75 tons, with more charge added
during the blowing cycle. The blowing cycle
lasts for about 44 hours and consists of about
40 blows of 50 minutes each. Refined matte
from the converters has the following average
composition :

Component : Percent
Fe - mmmemmmmmmmm—mm—mmm ST 0.92
S ST T 21.48
FoyOs —ommmmmmmmmmmmmmmm === TSI T T ARTES
bt A 48. 60
Fo S 27. 96
8i0; - I —

The smelter, enlarged in 1958, contains four
blast furnaces and six converters, together with
the necessary briquetting and sintering equip-
ment. A flow diagram for the Falconbridge
smelter is given in figure 9.

‘At the refinery in Norway, the matte is
crushed and ground to 95 percent minus 10-
mesh and roasted at 800° F. m Herreshoff-type
furnaces to remove the sulfur. The copper in
the resulting calcine is nearly all soluble
whereas practically all the nickel is insoluble
in the spent electrolyte used for leaching. The
nickel is removed from the leached material by
filtration, and the filtrate is sent to the copper
electrolytic cells. The small amount of nickel
which is in solution builds up in the electrolyte

during copper deposition and is periodically re-

Onoping Area
e o

Flue dust

Catnall plont

Briguetting
colls

ing
I 3/8 inch grizaly

Flue dust 1o
Coiteell plant

Setttor slog
to waste

Crushed matte
packed and shippsd to
refivery in Norway

Freure 9—Simplified Flow Diagram of Falconbridge
Smelter, Falconbridge, Canada.

. moved by bleeding off 2 portion of the spent

electrolyte for recovery of contained nickel
sulfate.

The major portion of the nickel filter cake
from the leached calcine is charged into one of
three electric furnaces and reduced by the addi-
tion of coal. The furnaces are equipped with
forehearths from which the nickel is cast into
anodes. The anodes are refined in Hybinette-
type cells.

A small portion of the nickel in the leached
calcine is converted to metal by reduction with
water gas at 1,600° F. The active nickel thus
produced is used to cement copper from anolyte
bled from the nickel electrolysis cells. After
removal of copper, the iron and arsenic are
precipitated and removed by filtration. The
solution, which then contains only nickel anc
cobalt, is passed throuh a chlorination towel
where the cobalt is precipitated. The cobalt i
recovered by filtration and sent to the cobal
electrolysis section, and the decholorinates
Glterate is recycled to the mickel electrolyti
colls. A flow diagram of this operation 1
presented in figure 10.

LEACHING AND REDUCTION

Sherritt Gordon

The Sherritt Gordon refinery operates on
nickel-copper-cobalt concentrate from the Lyr
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Fieure 10.—Simplified Flow Diagram of Falconbridge Nikkelverk Aktieselskap Refinery.

Lake plant. This concentrate consists of 35 to
49 percent pentlandite, 3 to 6 chalcopyrite, 1
to 6 pyrite, and 24 to 42 pyrrhotite. In 1960,
the average analysis of the concentrates was as
follows: 12.11 percent nickel, 0.37 cobalt, 1.56
copper, 87.65 iron, and 31.33 sulfur. The bal-
ance consisted of iron and magnesium silicates
and water of hydration in gangue minerals.
The plant, as originally built in 1954, was to use
935 tons of concentrate per day, but by 1960
the plant was consuming up to 375 tons per day,
including custom concentrates. A flow dia-
gram for the plant is shown in figure 11.
Tncoming concentrate is screened, and over-
size is fed to a pulverizer. The sized concen-:
trate is then stored for further use. From
storage, the concentrate goes to a repulp tank
where it is made into a slurry by adding water
and overflow solution from the final leach thick-
ener. After pulping, the concentrate is fed to
two adjustment leach autoclaves operating in
arallel. Each autoclave is 11 feet in diameter
and 45 feet long, and is divided into four com-
partments, each equipped with a stirring mech-
anism and cooling coils. Leaching is carried
_ out at approximately 175° F. and 110 p-si.g.
The air and ammonia necessary for the leach-
ing reaction are furnished b the exhaust from
the final leach autoclaves. (zas exhausted from
the adjustment leach autoclaves is sent to the

ammonia recovery system. Approximately 60
percent of the total leaching is done in the
adjustment autoclaves. At the end of the
leaching cyele, slurry is sent through coolers
where its temperature is reduced to 90° F.
After leaving the cooler, the pressure is re-
duced, and the slurry is sent to the adjustment
thickener. Slurry fed to the thickener contains
from 20 to 25 percent solids by weight and has
a pH of about 10. The solution contains about
55 grams per liter of nickel, copper, and cobalt.
Agqueous ammonia and Separan are added to
the thickener to assist in settling the slimes.
Underflow from the thickener is sent through
a T-disk Dorr-Oliver filter, and the filtrate is
recycled to the thickener. Overflow from the
thickener is sent to the copper boil pots. Solids
from the adjustment thickener are repulped
with solution obtained from a later step in the
process and then are fed to the final leach auto-
claves, which are similar in construction to the
adjustment leach autoclaves and consist of two
groups of three autoclaves operating in parallel.
The final leach autoclaves operate at about 175°
F. and 125 p.sig. Anhydrous ammonia and
air are added to each compartment of each
autoclave. Slurry from the final leach auto-
claves is cooled to 90° F. and sent to the final
thickener. At this point, the slurry contains
about 20 percent solids and the solution contains
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Figure 11.—Simplified Flow Diagram of Sherritt
Gordon Refinery. -

about 25 grams per liter of valuable metals.
Aqueous ammonia and Separan are added tothe
thickener, as was done in the adjustment thick-
ener. Overflow from the final thickener is re-
cycled to the first repulp tank to form the
slurry, which is fed to the adjustment auto-
claves, Underflow is filtered, the solution is
returned to the thickener, and the solids are sent
to a repulp tank, where they are reslurried with
aqueous ammonia. This process is repeated
through a total of four repulp tanks and three
filters, with filtrate from each filter being re-
cycled up the system. Slurry from the last
repulp tank is piped to the tailings pond.

At this point, all of the metals which can be
recovered have been washed from the leached
residues and recycled back up the system so
that all of the metal values leached from the ore
and all of the ammonium sulfate formed in the
process go to the copper boil unit. This unit
consists of four copper boil pots and a reboil
unit, which make up a five-plate distillation
column. Agitation is provided in the last two
boil pots in the series to keep the copper sulfide
precipitate in suspension. Much of the free

ammonia in the solution is removed in this unit
and sent to the ammonia recovery system.
From the reboiler, the slurry of solution and
copper sulfide is filtered to obtain a mixed
cuprous and cupric sulfide. In 1960, the mixed
sulfides recovered from the system amounted to
18.7 tons per day.

The solution leaving the copper sulfide filter
still contains a small amount of residual copper,
which is removed in the copper strip autoclave
by the addition of hydrogen sulfide. The cop-
per strip autoclave operates at 250° F. at 156
psig. Solution leaving the copper strip auto-
clave contains less than 0.005 grams of copper
per liter. Copper sulfide formed in the strip-
ping autoclave is removed by filtration, and
the filter cake is recycled to the adjustment
leach autoclave.

Tiltrate is then sent to what Sherritt Gordon
engineers refer to as the oxydrolysis circuit.
This step involves heating the, solution to 475°

.F. at 700 p.si. and then passing the solution

into autoclaves where sufficient retention time is
provided to complete the hydrolysis of ammo-
nium sulfamate to ammonium sulfate. Air in-
troduced with the solution before the heat
exchangers oxidizes the thionates and thiosul-

fate to ammonium sulfate. Solution leaving

_ the oxydrolysis autoclave contains 45 grams per

liter of nickel and 0.8 gram per liter of cobalt.
This solution is fed to the reduction autoclave
where over 95 percent of the nickel is precipi-
tated as a metallic nickel powder by the addition
of hydrogen. Only about 3 percent of the total
cobalt in the solution is reduced along with the
nickel, thus providing an effective nickel-cobalt
separation. 'The reduction autoclave is operated
at 375° . and a hydrogen pressure of 450 psig

The production of nickel powder in the reduc-
tion autoclave is a batch process. First, the
autoclave is charged with a special solution from
which nickel nuclei are precipitated by hydro-
gen. Next, the nuclei are allowed to settle, and
the solution is decanted. The autoclave is then
filled with the process liquid from the oxydro-
lysis step. Upon the addition of hydrogen, the
nickel in the fresh solution precipitates out on
the nuclei provided by the previous reduction
step. This process of charging fresh liquor,
reducing the nickel, and discharging the spent-
solution is repeated until the nickel particles
have grown to the desired size. Each step in
this process is called a densification. When 2
sufficient nuinber of densification steps have been
carried out, the total contents of the reduction
autoclave are discharged into a flash tank. Ap-
proximately 2 percent of the nickel reduced in
the autoclave comes out in the form of a plating
on the walls of the autoclave which must be re-
moved before a new cycle is started. This 18
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complished by dissolving the nickel with am-
onium sulfate solution and air at200° F. and a
tal pressure of 200 p.sig Thenickel solution
s obtained is brought to the proper strength
7 adding more nickel and is then used to form
qclei for the next reduction cycle. Finished
ickel powder is drawn from the flash tank,
tered, dried, and stored. Nickel is then
ripped as a powder or as sintered briquettes.
n 1960, production of nickel powder amounted
y 44 tons per day, including nickel recovered
rom custom concentrates. ‘

The solution from the flash tank still contains
ome nickel and over 95 percent of the original
obalt leached from the ore. The metal concen-
ration in the solution at this point amounts to
bout 1.0 gram per liter each of nickel and
obalt. The solution also contains a large
\mount, of ammonium sulfate. The metals re-
naining in solution are precipitated in the sul-
ide precipitation autoclave by reacting with
hydrogen sulfide at 155° F. and atmospheric

“essure. The metal sulfides thus formed are
It%ltered from the solution and washed with
water. The solution is then evaporated to re-
cover ammonium sulfate as fertilizer-grade
crystals. In 1960, ammonium sulfate produc-
tion totaled 350 tons per day.

The washed mixed sulfide cake (including
ammonium sulfate made by neutralization of
sulfuric acid with ammonia) from the filter
contains about 19.9 percent nickel, 19.7 cobalt,
0.2 iron, and 1.3 zinc on a dry basis. This filter
cake is repulpled with water and sulfuric acid
and dissolved in a leaching autoclave at 250° F.
and 100 p.si.g. Solution leaving the autoclave
contains 50 to 60 grams per liter of nickel plus
cobalt. After being cooled to180° F., the mixed

nickel-cobalt solution is sent to the solution
purification tank, where ferrous salts are oxi-

dized by air, and the pH is raised to about 5 to
precipitate all of the iron as hydrated ferric
oxide. After clarification, the iron-free solution
is oxidized with air at a total pressure of 100
psig. and at 165° F.in the presence of a slight
excess of free ammonia above the pentammine
ratio for both nickel and cobalt. The cobaltous
sulfate present forms a soluble cobaltic pentam-
mine sulfate, and the nickel remains in the di-
valent form as nickel ammine sulfate.

Nickel ammonium sulfate is then precipi-
tated by cooling and acidification with sulfuric
acid to a pH of 2.5 to 3.0. The cobaltic pen-
tammine sulfate remains in the solution, which
is separated from the crystalline nickel salt by
filtration.

A second-stage precipitation is necessary to
complete the removal of nickel from solution.
The concentration of salts is increased by evap-
oration, and a small quantity of cobalt powder

631023—62——5

is added to reduce part of the cobaltic salt in
solution back to the cobaltous state. A small

quantity of sulfuric acid must be added at this
stage to maintain the pH at about 2.5. Cobal-
tous ammonium sulfate crystallizes out, carry-
ing with it the remainder of the nickel. The
precipitated salts are again separated by filtra-
tion. A cobalt-to-nickel ratio of 1,500:1 is
attainable in the solution by this two-stage
separation.

The nickel-free cobaltic pentammine solution
is converted to a cobaltous ammine complex
solution by agitation with pure cobalt powder
at atmospheric pressure and 180° F.

Solution leaving the conversion step is sent to
the cobalt reduction autoclave. This equipment
is similar to that used for nickel reduction, and
the sequence of operations is the same except
that a mixture of sodium sufide and sodium cy-
anide is used instead of ferrous sulfate as a
nucleation catalyst. The antiplastering agent
used in the cobalt reduction autoclave consists
of ammoniacal polyaerylic acid solution. Ap-
proximately 25.to 30 densifications are neces-
sary to achieve a desired particle size for cobalt
powder. The solution remaining after precipi-
tation of cobalt contains approximately 0.8
grams per liter of residual cobalt and 250 grams

or liter of ammonium sulfate, and is trans-
ferred to the ammonium sulfate recovery plant.
Cobalt powder produced is treated in the same
‘manner as nickel powder except for the drying

‘step. Since cobalt powder oxidizes rapidly in

contact with air, the drying operation is car-
ried out in an atmosphere of heated nitrogen.
Tn 1960, the capacity of the cobalt section was
1,000 pounds per day of cobalt powder.

Freeport Nickel Company

At the Moa Bay plant, ore mined by drag-
lines was delivered to a 20-inch grizzly, which
removed coarse material arising from pinnacles
of undecomposed rock extending up into the
ore. From the 20-inch grizzly, the ore was fed
to aishaking grizzly which removed the plus
5-inch material. At this point water was added
at the rate of 5,000 gallons per minute, and the
resulting slurry was fed to 2 log washer to
break up lumps and mud balls. Subsequent
two-stage screening removed all plus 20-mesh
material. The rock and plus 90-mesh material
removed in this processing amounted to about
10 percent of the total ore mined, and were
discarded because their nickel content was too
low. The slurry from the screens, at about 25
percent solids, was delivered to the plant by
gravity through a 94-inch concrete pipeline ap-
proximately 14,000 feet long.

When the ore arrived at the plant, it was fed
to one of two raw ore thickeners, which were
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395 feet in diameter. Here the slurry was
thickened to about 45 percent solids and fed to
the leaching columns at the rate of about 5,500
tons per day, dry basis, or 11,500 tons per. day
of slurry. Feed
180° F. with 15-pound steam generated in
the process.
Tivered to slurry heaters where it was heated
with high-pressure steam to close to reaction
temperature. The ore going to the leaching
reactors was split four ways, each guarter of
the ore going to a battery o four brick-lined
reactors. Each reactor was approximately 55
feet high and 9 feet in internal diameter and
weighed 160 tons (exclusive of the brick
lining). The reactors were lined with lead,
a course of acid brick, and a final course of
carbon brick. Each of the four batteries of

series.
pressure steam and operated at 475° F. and ap-
proximately 550 psi. Concentrated sulfuric
acid (98 percent) was fed to the first reactor
in each series through titanium piping.

In the leaching reactors, approximately 95
percent of the total nickel and cobalt was dis-
solved as soluble sulfates. Under the leaching
conditions in the reactors, the solution of iron
was largely repressed, and only small amounts
of aluminum, copper, magnesium, zinc, and
chromium were converted to sulfates. The ma-
terial leaving the reactors consisted of about 35
percent, inert leach solids, the soluble sulfates,
and approximately 25 grams per liter of free
sulfuric acid. This slurry was passed through
titanium heat exchangers to recover its sensible
heat, and the residue then was washed free of
all soluble values in six countercurrent washers,
each 225 feet in diameter. To neutralize free
acid in the solution, treated coral was added in
a series of neutralizing tanks. In the neutraliz-
ing tanks the pH was raised to about 2.5 to 2.8,
and the resulting material was fed to two gyp-
sum thickeners, each 140 feet in diameter. The
clear solution from the gypsum thickeners was

cobalt was precipitated as insoluble sulfides by
the addition of hydrogen sulfide under pressure.
The resulting mixed cobalt and nickel sulfides
were washed, thickened to about 65 percent
solids, and stored for shipping. :
The Moa Bay plant had its own auxiliary
plants on the grounds: A hydrogen plant using
liquid petroleum gas as & raw material and
capable of producing 1Y% million cubic feet of
hydrogen per day; & hydrogen sulfide plant, the
largest plant of its type ever built, capable of
delivering 60 tons of liquid hydrogen sulfide
per day; and a ulfuric acid plant which was

slurry was preheated to -

From the preheaters it was de-+

one of the ten largest plants in the world and
had a capacity of 1,300 tons per day of 98 per-
cent sulfuric acid. Sulfur and liquefied petro-
leum gas for the plants in Cuba were delivered
from Louisiana In a § ecial tanker owned by
the Freeport Nickel Compaliy. The tanker
was a converted Liberty s ip and had 2 capacity
of 5,800 tons of molten sulfur, plus 140 tons of
liquid petroleum gas, which was carried in
cylindrical tanks on the deck. On the run from
Cuba to Louisiana the tanker carried about
2,500 tons of nickel-cobalt slurry, contained in
eight rubber-lined slurry tanks, approximately
18 feet deep. Bach tank was equipped with an
agitating Jevice which allowed the concentrate
to be slurried for pumping from the vessel to
storage tanks in the Port Nickel, La., refinery.
A_flowsheet of the process is shown in figure 12.

At the Port Nickel refinery, mixed sulfide
slurry from the tanker was pumped toa battery
of 16 wooden storage tanks. The battery was
equipped with movable agitators which could
be used to stir any tank when feeding sulfide
slurry to the process. From the storage tanks,
slurry was pumped to sulfide oxidation auto-
claves where the insoluble sulfides were con-

~verted to soluble sulfates by the action of sul-
, furic acid and air.

The oxidation autoclaves
were operated at 750 p.si. and approximately
3750 F. Solution leaving the autoclaves was
brought to a pH of 2.5 with ammonia and then
fod to a thickener, where the unreacted
were separated and recycled to the oxidation
autoclaves. Overflow from the thickener was
sent to a series of precipitation tanks, where
iron, aluminum, and chromium were precipi-
tated by adjusting the pH to 5.5 with ammonia,
and agitation with 15-p.s.. air. Material leav-
ing the precipitation tanks was fed to a pres-
sure filter to remove insoluble material. The
flter cake from this operation contained some
nickel and cobalt, which was recovered by redis-
solving the filter cake in sulfuric acid and
refiltering. Filtrate was sent to a second series
of iron-aluminum precipitation tanks, where
ammonia and air were again added. Insoluble
residue from the first filter was sent tothe oxida-
tion autoclaves. The filtrate from the second
set of precipitation tanks was sent back to the
first set of precipitation tanks. The filter cak
from the second filter was sent to waste. Fil
trate from the first pressure filter was adjustet
to a pH of 1.5, and copper, lead, and part of th
zinc in solution were removed by passing th
solution together with hydrogen sulfide throug
the primary scavenging pipeline reactor. Pre
cipitate which resulted from this operation W
removed by filtration, and the filter cake, Whic
contained mainly copper sulfide with sma
amounts of lead and zinc sulfides, was sent '
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TicURE 12.—Simplified Flow Diagram of Freeport Moa
Bay Plant.

torage. This material was generated at the
‘ate of approximately 1,800 pounds per day
luring capacity operation, but no plans had
>een made for recovering the copper contained
n it. Filtrate was then heated by steam and
ted to a series of insulated holding tanks where
t was stored for further treatment.

From the holding tanks, solution was fed to
me of six nickel-reduction autoclaves, where
wbout 95 percent of the nickel was precipitated
1s nickel powder by introduction of hydrogen
inder pressure. The nickel reduction auto-
Jlaves operated at 600 p.si. and 350° F. The
rickel precipitated in this step contained only
wbout 0.3 to 0.4 percent cobalt (if lower cobalt

content was desired, it could be obtained by
finishing the precipitation at a slightly higher
pH, in which case the amount of nickel pre-
cipitated was somewhat less). Ammonia was
fed to the autoclaves along with the hydrogen
to maintain the pH at the proper level. The
first step in the reduction involved the use of a
catalyst to precipitate nickel as a very fine seed
material. Nickel from succeeding charges of
pregnant solution was precipitated on the nickel
seed which remained in the autoclaves. The
spent solution, containing nearly all the
original cobalt and about 5 percent of the origi-
nal nickel, was drained off, leaving nickel
powder in the autoclaves, and fresh pregnant
solution was again added. Xach densification
deposited more nickel on the original particles
of seed nickel until the powder reached the de-
sired)mesh size (normally about 10 densifica-
tions).

When the nickel powder reached the proper

‘size it was drawn off into flash tanks, where it

was separated from the spent solution by grav-
ity, and fed into a washer, where any remain-
ing spent solution was removed. Overflow
leaving the washer went through a magnetic
separator to recover nickel fines which were re-
cycled to one of the reduction autoclaves.
Nickel powder went to a filter, where most of
the water was removed, and then to a kiln-type
dryer, where the powder was completely dried.
From the dryer, nickel powder was removed
for storage as powder or sent to a briquetting
machine, where a binder was added and the
nickel was made into small pillow-shaped
briquettes. The briquettes directly from the
machine were too weak to withstand shipping,
and were sintered to increase their mechanical

. strength. Nickel briquettes discharged from

the sintering furnace were sent to storage.
Spent “solution from the flash tanks, which
still contained nearly all the original cobalt
and about 5 percent of the original nickel, was
sent to the double-salt evaporator-crystalizers,
where: water was removed and a mixed nickel-
cobalt ammonium sulfate crystallized out. The
mother liquor was removed from the double-
salt crystals in a centrifuge, and then the crys-
tals were redissolved by the addition of water
and ammonia. In this process the cobalt was
converted to cobaltous pentammine, which was
further oxidized to cobaltic pentammine by the
addition of air in the pentammine oxidation
autoclave. The pentammine oxidation auto-
clave operated at 500 p.s.i. and 150° F. Sul-
furic acid was added to adjust the pH, and
nickel and zine precipitated as a mixed nickel-
zinc ammonium sulfate from the pentammine
liquor in the mixed salt crystalizers. The
mixed salt was removed from the cobalt-bear-
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ing liquor in 2 centrifuge, and the crystals were
gent to the iron removal step. Filtrate was sent
to one of two cobalt reduction autoclaves. e
cobalt reduction autoclaves were gimilar to the
nickel autoclaves and operated at approxi-
mately the same temperature and pressure.
Cobalt powder produced in the autodlaves Was$
separated from the spent liquor in a flash tank,
washed, filtered, dried, and briquetted or
stored as powder.

Spent solution from the flash tank together
with the solution from the double-salt centri-
fuge was sent to the secondary scavenging pipe-
line reactor, where hydrogen sulfide was added,
and cobalt, nickel, and zinc sulfides were pre-
cipitated. These Wers removed in a pressure
filter and recycled to the sulfide-oxidation auto-
claves. The filtrate was sent to ammonium sul-
fate crystalizers, where ammonium sulfate was
recovered for use as fortilizer. A flowsheet for
the process is given in figure 13.

Calera Cobalt Refinery
The Calera refinery had a rather short life,

with (_)pergmtions commeneing in 1953 and ter-
minating in 1959. PDuring that time, however,

a number of improvements Wwere made in the

Nickel briquettes
to storage

FIGURE 13.——Simpliﬁed Flow Diagram of Freeport Nickel Refinery.

process, and at the time of the shutdown, opera-
tions were running fairly gmoothly. An idea
of the changes made in the process can be
gained by comparing figure 14, a flow diagram
of the early process, with figure 15, & flow dia-
gram of the process used at the time of shut-
down.

The operation of the most recent process majy
be briefly deseribed as follows: Concentratt
from the mill, which contained cobalt, about 1!

ercent; nickel, 15 iron, 203 arsenic, 22; sulfu
925 ; and copper from Y4 to B, was slurried wit
wash water to about 95 percent solids.
glurried concentrate was fed to the first con
partment of the six-compartment acid-oxids
tion autoclave. The autoclave was & carbc
steel shell, 6 feet in diameter and 40 feet lon
clad on the inside with type 316 stainless ste
3¢ inch thick and lined with 12-pound le:
which was covered with one layer of acidpro
brick. The autoclave was divided into six equ
compartments by acidproof brick walls, whi
had openings at the top to allow material
overflow from one compartment to anoth
Each compartment contained an agitator me
anism and an arrangement for sparging hi
pressure air. The autoclave Wwas operate
about 400° F. and 600 p.s.i.
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Tiguee 14.—Simplified Flow Diagram of Original
Calera Cobalt Refining Process. i

Concentrate was sent to the first compart-

ment. The exothermic reaction between pyrite, |

oxygen, and water produced sulfuric acid,
which converted the metals in the concentrate
to sulfates and also produced enough heat to
maintain the optimum leaching temperature.
Residue from the lime-purification system was
added to the fifth compartment and reacted
with most of the excess sulfuric acid. Xixcess
gas from the autoclave, consisting of oxygen-
deficient air and steam, Was exhausted to the
atmosphere through scrubber towers. Oxygen
utilization from the air introduced to the re-
actor was approximately 60 percent. From 95
to 97 percent of the cobalt was solubilized in the
autoclave. The acid slurry discharged from the
oxidation autoclave was neutralized by the ad-
dition of limestone, with care being taken to
prevent precipitation of cobalt as the hydroxide.
The leach residue was removed from the cobalt-
bearing solution by fltration. Traces of solu-

ble cobalt in the residue were recovered by
repulping and additional filtration.

Copper was removed. from the filtrate by
cementation on cobalt -granules in a rotary
copper reactor which consisted of 2 rotating
drum, 6 feet in diameter and 8 feet long, lined
with acidproof brick. The copper-free solu-
tion was then sent to the lime-purification cir-
cuit, where iron was removed by addition of
limestone followed by ‘oxidation with com-
pressed - air. Almost all the arsenic was also
removed in this step. -The precipitated iron
and arsenic were removed by filtration, and the
clarified solution was sent through the solvent-
extraction column. The iron filter cake con-
tained from 5 to 10 percent of the original
cobalt, and this was recovered by returning it to
the acid-oxidation- autoclave. - The solvent-
extraction column was & relatively new piece of
equipment which was added when the plant
shifted from production of metal by hydrogen
reduction to production by electrolysis. . The
solvent-extraction step was found necessary to
remove certain organic substances which inter-
fered with electrolysis. The column was & ro-
tating-disk type, 18 inches in inside diameter
and 16 feet long. Stripping was carried out by
benzene which was regenerated by distillation.

The purified solution from the solvent-extrac-
tion column was then sent to the paste-precipi-
tation tank, where cobalt was precipitated as

cobalt hydroxide by addition of limestone

600 b stean
Sth comp.

nnnnn

FIGURE 15.—Simplified Flow Diagram of Calera Cobalt
Refining Process in Use at Shutdown of Plant.
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slurry. The hydroxide precipitate was re- ning of the process to recover the coprecipitated
moved by filtration and repulped in enough  nickel and cobalt. At this point in the process
spent electrolyte to produce a cobaltous hydrox- the solution is quite dilute, and in order to con-

ide suspension. The slurry from the repulp  centrate the metal values 1t is fed to 2 double-
tank was used to neutralize spent electrolyte  effect evaporator where sufficient water is re-
from the cells and to replenish its cobalt con-- moved to bring the solution to just above the
tent. The gypsum formed during the neutrali-  solubility limit of the dissolved metal com-
zation step was removed by thickening followed.  pounds. The solution is then almost jron-free,
by filtration. The thickener overflow was fed  but still contains a trace of copper, which is
to the electrolytic cells for production of cobalt  removed by adding cobalt powder to the con-
cathodes. The nickel in the ore stayed with centrated solution leaving the evaporator. The
cobalt throughout, except for a limited amount resulting copper cement and the gypsum pre-
which was removed from the system in the final  cipitated during the evaporation are removed
neutralization step by precipitation with the by filtration and recycled to the beginning of
psam. Therefore, the final electrolytic prod- the process.
wet contained over 1 percent nickel. ‘ The solution now contains only cobalt and
nickel. By an autoclave treatment with am-
National Lead monia and a&nmoniutx)nlsulfate and air, the cﬂo&lt
. is converted to coba tic pentammine Su ate.
At the Fredericktown Metals Refinery of the  The pentammine-oxidation autoclave operates
St. Louis Smeltmg and Refining Divisior of ot 160° F. and 370 p.s.i.g. air pressure. Nickel
Natlonal Tead Co., Fredericktown, Mo., cobalt  Joes not form a ctable ammine, and the addi-
is produced by the method developed by the  tion of sulfuric acid to the oxidized solution
Chemical Construction Corp. The process 18 precipitates the nickel as nickel ammonium
basically the same as the one originally used at  gylfate, while the bulk of the cobalt stays in
the Calera refinery, although some of the details  the solution as th pentammine. The crystals
are different. . of nickel ammonium sulfate are separated
Partially_roasted nickel-cobalt concentrate  from the solution in a centrifuge and dissolved
from the mill is made into  sluxry and pumnped  jn an ammonia-water solution. The cobalt
to the refinery. It 15 thickened and blended to — solution contains about 1 part of nickel to 300
the proper composition and pulp depsity and  parts of cobalt; the nickel solution contains
is fed to one of two oxidation autoclaves. The  about 1 part of cobalt to 15 parts of nickel.
autoclayes have three compartments and are The cobalt and nickel are recovered sepa-
brick lined. Each compartment 18 _fumlsh_ed rately from solution by reduction with hydro-
with steam and air lines and agitation equip=  gen i1 autoclaves operated at about 495° K. and
ment. All parts coming mto contact with the 600 p.s.i.g. hydrogen pressurs. The standard
slurry are made of tlécamum. The autoclaves  procedure of precipitation of nuclei followed
operate at about 450 F. and 650 psig. air by repeated donsification steps is used. The
ressure. . spent solutions from both the cobalt- and nickel-
The nickel, cobalt, and copper 11 the concen-  reduction autoclaves contain ammonium sul-
trate are converted into sulfates in the auto-  fate which is recovered by concentration and
claves, but the 1rom, which was converted to  crystallization. The solution from the mickel-
fron oxide during the partial roast, does not  reduction autoclave 2]so contains cobalt, which

react. After the leached slurry is discharged s recovered. ‘A flow diagram of the process
from the autoclave, the iron and other insolu-  isgivenin figure 16.

ble materials arle fltered out and dis?iarded.
The pregnant so ution is sent to a secon auto- . .

clave, where most of the copper is precipitated Fabrication
%h%eziggegoyﬁé gyogeggﬁglet%égggsge& Very little cobalt is used in the pure metal]i1
2050 F. and 625 psig: hydrogen pressure. state. Almost all the metal used goes into th

Copper powder is removed from the nickel- manufacture of alloys, primarily magnet an

cobalt solution in 2 settling box, and the solu- high-temperature alloys.

tion is then treated with iron powder to cement MAGNETS
out, the remaining copper.
The relatively small amount of iron which Most of the cobalt used for magnet manufa

went into solution in the oxidation autoclave is  ture is consumed in the production of alloys ¢
then removed by the conventional method of ad-  the Alnico type. Qince these alloys are &
justing the pH with limestone and treating with  tremely brittle, many of the standard meta

sir. The precipitated iron hydroxide 1s re- fabrication techniques cannot be used with ther
moved by Sltration and recycled to the begin-  Nearly all Alnico magnets are made by castlt
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HIGH—TEMPERATURE ALLOYS

High—temperature alloys are usually pre-
pared by vacuum melting, using high-purity

- material.

sulfate recovery .
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Although mosb of the cobalt-base
alloys and some of the other high-temperature
it] still prepared by alr
melting, the vacuum-melting processes aIe be-
coming more common. The major reasons for
the use of vacuum-melting techniques are (1)
to lower gas content, (2) tO obtain cleaner
alloys, free from porositys segregation, an
large inclusions, and (3) to produce alloys
which cannot be ‘made by air melting. The last
listed alloys contain appreciable amounts _of
gluminum OT titanium. The vacuum—melting
rocesses in common use are induction melting
and consumable—electrode electric-arc remelting.

Vacuum—induotion melting 18 carried out 1
the same manner as ordinary induction melting
except that the furnace and ingot molds are en-
closed in an evacuated chell. Inthe larger fur-
naces, provision is often made to allow charging
of the furnace and removal of the ingots with-
out destroying the vacuum In the main shell.
Tn consumable-arc remelting, & cast of forge
ingot of air-melted alloy is used as the positive
olectrode and & water-cooled copper mold as the
negative electrode in & Jow-voltage, high-am-
perage arc.

For the production of alloys of extremely
high quality, the consumable electrode may be
cast or forge from vacuum—induction—melted
procedure (double-vaouum
melting) yields alloys of very low gas and i
purity content. Another Jouble-melting Pro-
‘cedure in limited use consists of recycling an
ingot formed by consumable—electrode vacuum
melting through a second remelting by the same

TOCess.

Many of the high—temperature alloys are
forgeable, and these may be fabricated bY roll-
ing or forgng using techniques Jeveloped for

] -on. Machining ©
these alloys is usually accomplished by means
of carbide tools. Welding is normally done by
inert-gas methods, such as the Heliarc process-

A pumber of the high—temperature alloys are
not forgeable, and must be cast. Casting 0
small parts, cuch as turbine blades, is carrie
out by the investment casting process. The cast-
ings produced by this method are clean and
Jimensionally accurate, and need only light
grinding for the production of a finished item.

OTHER ALLOYS

Most of the other cobalt alloys are fablpicated
by standard melting and normal fabricating
procedures: new technique 18 the develop-

ment by Sherritt Gordon of 2 process to Pro-
duce cobalt strip, rod, and wire directly from
powder.



CHAPTER 6. SUPPLY AND DISTRIBUTION

World Production

Table 13 gives details of mine production of
cobalt by the major free-world cobalt producers
gince 1901. In addition to the countries listed
in table 13, the following countries have pro-
duced in the past or are still producing small
quantities of cobalt-bearing ore, concentrates,
speiss, Or residues: Australia, Austria, Bolivia,
British West Africa, Burma, Chile, Finland,
Germany, Italy, J amaica, Japan, Mexico,
Spain, Sweden, and Union of South Africa.
Figure 17 shows the output of the major pro-
dueers and the world total (estimated) in
graphic form.

‘As can be seen from figure 17, Katanga has
been the source of most of the world’s supply of
cobalt for many years. The Union Miniére du
Haut-Kantanga, the sole producer in Katanga,
started mining its concessions for copper n
1911, and for the first few years much of its
output of crude copper was shipped to Germany
for refining (5). The crude copper contained
9.8 to 3.25 percent cobalt, much of which was
recovered by the Germans. In 1921, Union
Minisre announced plans to start mining ecobalt-
rich copper deposits with the intention of pro-

ducing cobalt, and in 1924 production began.

By 1926 Union Minidre had become the leadin%
cobalt producer, a position which it has hel

18,0004
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Froure 17.—World Pproduction of Cobalt, 1910-60.
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~ from these sources.

ever since (except for 2 years in the middle
1930’s).

SECONDARY PRODUCTION

The production of cobalt from secondary
sources is not as large in proportion to the pri-
mary production as *s normal with many other
metals. The major use for cobalt is as a con-
stituent in alloys which are often of an exceed-
ingly complex nature. Recovery of cobalt from
such alloys is difficult; consequently, cobalt re-
covered from scrap does not constifute a major
item of supply. Cobalt consumed in nonmetal-
lic uses such as pigments, driers, and frit is not
recoverable.

High-temperature alloys, which use about
one-third of the total cobalt consumed, have
relatively short service lives in many applica-
tions such as in turbine blades and other jet
engine parts, and a large volume of scrap comes

%poradic attempts have
been made in the United States to recover cobalt
from high-temperature alloy scrap, but none
has resulted I 2 continuing commercial
operation. .

PLANT PRODUCTION

Data are not available for world production
of cobalt products. Data for U.S. production
are tabulated in table 14 and shown in graphic
form in figure 18. A list of all U.S. refiners or
processors of cobalt is given in table 15.

Metal

Cobalt metal is produced in only a small
number of plants in the: free world. Table 16
gives a list of the major plants which produce
metal from primary sources and the form in
which the metal is produced.

Oxides

Although cobalt, like iron, has three stable
oxides, only two are widely used commercially-
Cobaltous oxide, CoO, is the principal constit-
uent of commercial gray oxide. Pure CoO con-
tains 78.65 percent cobalt, but the commercial
product normally contains only 75 to 76 percent.
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HEwE 18—Mine production of major cobalt-producing countries, 1901-60, in short tons of
contained cobalt

. Belgian New Northern | United World
Year Congo Canada | Morocco | Caledonia | Rhodesia States total
(estimate)
1901 e | e || mm e 1190 |acccccacan ® 200
1902 - e | mmm e m e [ e 1565 |ocooceone ®) 600
1908 e eeeeceemm e mm || e - 1600 |oocoeenoe ® 700
1904 — - e mm e (€ N P —— 1520 1 e e 600
1905 . o mmeemmm e m 118 joeeeem - 1885 [comomcoe | cmcmeeem 500
1906 _ e e 321 |occcnee 1345 §e e oo 500
1907 - - - e |- 789 |- 1210 |oococema ®) 1, 000
1908 - - o e 1,224 |- 1380 |ccaceo ®) 1, 500
1909 _ _ e e 1,533 |omcoemaee 130 |omoeeee - ®) 1, 600
1910 o e 1,098 |cocoaea-- L 2 PRI ® 1,100
1911 . o oo o 852 | e e e 900
1912 |- 934 |- e 950
1918 e e e m e m e mmm 821 | e e m et e e 900
1914 e 851 |- 24 | |- 400
1915 o it e 206 |- L S FI 250
1916 - e e 400 |.cmeoeeeo - 19 | 450
1017 - e 837 oo 2 I S 400
1918 - - o | e 380 | oo E> 3 10 500
1919 e 208 |- [ N R, ® 400
1920 - | 238 | oooam [ T P 35 400
1921 - - e e 126 |- e A @) 200
1922 o o ee;mcccmmem| e 776 | e 2 S 2 900
1928 o e —m | o 476 | E 3 [ IR 700
1924 e 301 640 |- €2 NI VU (S 1, 200
1925 - e 222 783 | e |- 1, 200
1926 _ - e 397 832 |- 900
1927 e 615 440 ||| 1, 300
1928 e 496 A77 - 1, 300
1929 o e aem 771 465 | e femm e e 1, 500
1930 - o e 771 847 | e 1, 400
1981 e 408 261 | i ecmm | e ® 1, 000
1982 e emmem 369 245 70 | e 1, 200
1933 e 681 233 T4 |- 18 1 1, 400
1984 _ - oo S = 297 196 |ccceoeoe- 509 1 1, 600
1985 - - o e 19 341 491 | 586 1 2, 200
1986 - - e 755 444 410 |- 523 ® 3, 000
1937 - e 1, 655 254 642 | oo 637 2 4, 200
1938 i 1, 689 230 794 |- 1,183 1 4, 800
1939 e ieem - 1,190 366 451 1 H 761 1 4,900
1940 e 2, 536 397 864 |- r 348 67 5, 500
1941 - e 2, 487 132 T2 | 717 253 » 400
1942 o e 1, 825 42 L 2 1, 008 368 w 800
1943 e 2,272 88 238 |- 1, 040 366 P 600
1944 o 2, 069 18 268 |- 1,078 414 4, 300
1945 e 3, 086 55 110 | 963 550 5, 200
1946 e w 370 38 220 oo 609 259 3, 800
1947 - o e w 927 289 408 | . 463 323 5, 750
1948 e P 764 773 306 | oo 405 344 6, 800
1949 e 4, 853 310 230 |- 443 261 6, 500
1950 — - e 5, 695 292 463 |- 739 405 7, 900
1951 e 6, 300 476 750 |- 747 451 9, 300
1952 - - oo 7, 530 711 1,102 |- 645 682 Ho 900
1953 - e w 125 801 661 |- 746 629 Hw 500
1954 o e w.. 490 1, 126 £23 1 A I 1, 264 998 ; 400
1955 - e 9, 443 1, 659 834 |- 871 1, 305 14,700
1956 - o e Ho 019 1,758 710 fom oo 1, 205 1,798 15, 900
1957 - e m 945 1,961 500 |- 1, 583 2,072 Hm 900
1958 e N 166 1, 355 H 021 44 1, 792 2, 422 E" 600
1959 . e 9, 294 H 575 H 330 93 2, 270 1, 497 Hﬂ 300
1960 - - oo 9, 083 H 665 ﬁ 401 |oooeoo o 2, 036 ® 16, 700
1 Estimated, 3 Less than 1 ton.

2 Not available.

631023—62——=8

4 Omitted to avoid revealing company confidential data.
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COBALT CONTENT, thousand pounds

Salts and driers

1945 1950 1955 1960

Ficure 18.—Cobalt Products Produced by Refiners and
Processors in the United States, 1944-60.

The black cobalt oxide of commerce is composed
mainly of cobaltosic oxide, .0,  Pure
Co,0. contains 73.43 percent cobalt, but the
commercial product usually contains slightly
less.

Union Miniére du Haut-Katanga has the fol-
lowing grades of oxide on its sales list of cobalt
products:

Percent coball
Black cobalt 0Xide e m e 1
Black cobalt oxide oo 72.5-13.5
Grey cobalt 0XiA€ e mm e
Hydrated OXIA@ o mmmmm

Salts

The cobalt salts of commerce are all in the
cobaltous state. Only five salts are widely used.
These are listed below together with their theo-
retical cobalt contents:

COBALT—A MATERIALS SURVEY

Percent coball

Cobalt acetate, Co (CzHaOz) 2‘4H20 _________ 23. 66
Cobalt carbonate, Q0003 e 49. 55
Cobalt chloride, CoOl6H 0o 24, 77
Cobalt nitrate, Co (NQs) 2-6H0 o memmm 20.25

Cobalt sulfate, CoS04 TH0
Union Miniere lists its commercial salts as

_ follows:
Percent coball
Cobalt ‘acetate_————————---==—==""""TT T 23-24
Cobalt earbonate —————————-=—--===="""7"77 4547
Cobalt chloride . ————m—-mmmmm=====""""" 24-25
Cobalt nitrate ———————-m=-=-===""7TTTTT 20-21

Gobalt sulfate —--————mmmm--m====TTTTT T 21
A wide variety of cobaltous and cobaltic salts

is manufactured for use in the phemical labora-

tory, but the quantity is negligible compared to
that of the commercial salts.

Consumption

Data are lacking on consumption of cobalt in
countries other than the United States. It is
known, however, that gince 1947 the United
States has taken more than one-half of the free-
world production of cobalt for stockpiling and
consumption. Data on total consumption of
cobalt within the United States have been col-
lected by the Federal Bureau of Mines since

.1948. These data are prgﬁented in tables 17 and

i8. Data on consumption of cobalt materials
by refiners and processors within the United
States have been compiled by the Federal
Bureau of Mines since 1945. These data are

presented in table 19.

World Trade
IMPORTS AND EXPORTS

Imports of cobalt and cobalt-bearing ma-
terials into the United States since 1901 are
given in table 90. Corresponding figures for
earlier years are not available. A graph show-
ing estimated total cobalt content of imports.

over the same period is given in figure 19.

5

£STIMATED COBALT CORTENT OF IMPORTS, Shousand pounds

FIGURE 19.—Cobalt Imported for Consumption in the
United States.
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TagLe 15.—Refiners or processors of cobalt in the United States in 1960
Cobalt Cobalt raw
Refiner or processor Loeation of plant produet material !
made used

Allied Chemieal Corp., General Chemical Division_|{ Marcus Hook, Pa. - —cmmmmmmm=-| Dy 0= 7"

PBaker Chemical Co.y J. Tomommmcmmmmmmmmmmm " Phillipsburgh, NI ooeeeeee| By Do
Carlisle Chemical Works, TNC. oo e mmmmmmmmm === Reading, ORiO- - - o= --=-======-| Z=="""77"7" D
Carlisle Chemical Works, Inc., Advance Qolvents | New Branswick, N.J—ocommmnn) Bmmmmm=mmmn D

and Chemical Division.

Ceramic Color & Chemical Manufacturing Co-—-~-- New Brighton, Pa_-------wmmmmi 0 2 7"" 777
Chase Chemical COLP - - mmmmmmmmmmm === === =TT Pittsburgh, Pa_ - ------------ S
Ferro Chemical COTPonommmmmmmmm=mm=m === Bedford, Ohio_ o —-w-cummmmm-" A, C
Hall Chenical Co-—_---n--==-====""""""""777" Wickliffe, Ohio. - ccnomommmmmm-- A G
Harshaw Chemical COmmmmmmmmmmmmmmm=m==m7770 Cleveland, Ohio_ - oo-—-------

- Gloucester,
Mallinekrodt Chemical WOrks - —----e==--=-=-"" St. Louis, MO.oaemmmmmmommm" Do A, D
MoGean Chemical €O oo mmmmmmmmmmmm == Cleveland, Ohio- - ——-------==~
Metallurgical Resources, I0C o cmmmmmmm === Newburgh, N.Y_ooocommmmmmmmnfmgr="" 777777 AR
Mooney Chemieals, Inc. - -------- Cleveland, Obio_ - —~oommommmm- Boeeee- A
National Lead Co- - - -znmnmmm=mm="=7=" """ 7777 Fredericktown, Mo -—----=--{ &= =""" """
Nuodex Produets, Co., INCococmmmmmmmmmmmmmmm " Flizabeth, N.J_ o -ocommmmmmm=mof Zom777 7777 ,C

Long Beach, Calif o ccmeemmmmm B afmmmmm ===

Pyrites Co.,, The. e oo cmmmemmmmm == == === =TT Wilmington, Del- - - —--—~------~- F
Shepherd Ghemical CO-—ommmmmmmm==m=m==" 77" _Cincinpati, ObiO- ocmeemmm == D,E - A,C DG
Sherwin-Williams COn oo mmmmmmmmmmm o= == Chicago, Tl - - ---mmm=m======"| g~ A, C
Standard Oil Co. of Californif...oo-----===-==-==~ Richmond, Calif.————--mm------ Y A
Stresen-Reuter, Inc., Frederick Aocooocmmmommmmms Bensenville, T ————---- SR AC
Troy Chemical CO s o mmmmmmm i mm =TT Newark, NoJooooommnmmmmmem- R A
Vitro Rare Metals (O oo mmmmm === Canonsburg, Pa_—---------=-- G
‘Whitmoyer Laboratories, In¢ - -—--o---=-=-""" Myerstown, Pa___—--—----=-""" Decceeeem A C
Witeo Chemical CO-—ommmmmmmmmmmm=7 777777 Chicago, M- —--—-=----- e Gy B A

1 Code: A, metal; B, oxide; C, hydrate; D, salts; B, driers; ¥, concentrate; G, serap.

TagLe 16.—Major primary plants producing cobalt metal

Notes

-

Company Plant Jocation Types of metal produced

______________——————/

Garfield, Utab-.--~-----

s

Permanently closed in
1960.

To be closed early in
1961.

Produced from matte
made in Canada.

Closed early in 1960 due
to inability to get con-
centrate from Cuba.

Calera Mining CO-aceenmm---- Powder, briquettes,:
broken cathodes.
Deloro Smelting and Refining | Deloro, OtATIO - o oo mmmmm|-mmmmmmmmmmmmm T TTTITIT
Co. Ltd.

Falconbridge Mines Ltd-om - Kristiansand S.; Norway -
Freeport Nickel (0], U Port Nickel, La---------

Broken cathodes...------

Powder, briguettes_..----

International Nickel Co. of
Canada, Litd.
Mond Nickel Company-.----- Clydach, Wales_.----=--=|-=-- e iccmmemmm e Produced from crude
- oxide made in Canada.
National Lead Cooecmomom-- To be closed in 1961.
Pyrites CO--o—--co-==-z=r="

Sherritt Gordon Mines, Litd---

Société d’Electro-Chimie,
d'Tlectrométallurgie et des
Aciéries Blectriques d’Ugine.

Société Générale Métallur-
gique de Hoboken.

Port Colborne, Canada-- Electrolytic squares------

Fredericktown, Mo_—-—- Powder, briquettes.-—---

Wilmington, Del..------ :

Fort Saskatchewan, Canada.| Powder, briquettes-------

Pomblidre St. Marcel, doma—= e mmmmmme
France. ,

Produced from Moroccan
concentrate.

Olen, Belgium...o------- Rondelles, powder..----- Produced from white
: alloy from Katanga.

Upion Minidre du Haut- | § adotville-Shituru Plant, | Granules------------ -
Katanga. Katanga.
Union Minidre du Taut- | Luilu Plant, Katanga.--- Tlectrolytic: = --~-2-=--~ New plant—did not pro-

Katanga. duce in 1960.
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Tapie 19.—00balt materials consumed by refiners and processors in the United States, 194560,
im thousands of pounds of contained cobalt*

Alloy, ore,
Year and con- Metal Hydrate Carbonate
centrate -

- - —— - —

1045 emmmm = e 4, 809 518 134 18
2, 009 648 129 19
2, 673 657 152
2,716 501 151
2, 607 518 129
2, 527 994 80 14
2, 857 718 82
3, 002 643 80 ®
4, 059 801 75 ®
3, 951 . 592 57 ®)
4, 880 ' 884 79 ®
6, 399 884 91
5,793 877 8 |-
4, 645 999 B7 lomecmmmmm-
3, 342 1, 098 24
2, 062 961 18

1 Total consumption is not shown because some metal, hydrate, and 2 Purchased scrap included in “other’” category prior to 1953,
carbonate originated from alloy, ore, and concentrate. - 3 Less than 500 pounds.
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ss0d States, 193560, by country of

72

Taprw 21.—Cobalt metal tmport

ed for consumption in the Uni

origin, in thousands of pounds

ay | Nyasa-
land,

Federa-

tion of

Belgian | Belgium Canada | Finland France Germany| Norw

Year

1960 - oocmmmmm -
1 Less than 1,000 pounds. 3 129 from Japan, 9from Sweden. s From Denmark.
2 From Austria. 4 From Switzerland. ¢ From Japan.
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Tmports by country or origin are given in
tables 21, 22, and 28.

Exports of cobalt-bearing materials from the
United States are shown in table 24. Since ex-
ports of cobalt oxide and cobalt-bearing salts

TaBLE 22.—Cobalt ore and concentrate im~

* ported for consumption in the United States,
7936-60, by country of origin, in thousands
of pounds

Canada Other
Year
Gross | Content| Gross | Content
weight weight
1,026 | (O 213 @®
579 ® 38 0]
432 ) 418 (1)
573 ® 438 o
2, 654 O J S ®
2 388 262 356 1
835 [¢ 7720 PN
1, 693 268 | 5 8, 873 1, 098
288 33 5185 28
860 109 |ocmmmec e
668 b 2 P FE .
751 T8 |occmec]|memeeeee
8, 168 871 | .
107 17 62 [0}
164 j ¢ O SOEDRpIP
345 36 8 192 4
________________ 9215 17
445 [ J (Y [,
27 3 U F
________________ 52 )
720 T T O, M
140 | 15 |accommefeccaaaaa
________ - 10 772 35
________________ 10 6, 462 314

1 Information not available.

2 From India.

3 From Australia.

¢ From Chile.

5 From French Morocco.

6 From Denmark.

7 Less than 1,000 pounds.

8 From Mexico.

9 214 from Mexico, 1 from Moroeeo.
10 From Cuba.

and driers were not separately recorded by the
U.S. Department of Commerce after 1945, fig-
ures for these materials are not included in the
gross-weight figures in table 24. The very large
increase in exports after 1953 was caused by the

TaBLE 23.—Cobalt oxide imported for consuwmp-
tion in the United States, 1936-60, by coun-
try of origin, in thousands of pounds

>
Bel- Fin- QGer- | United
Year gium |Canadal land { France| many I((ling- Other
om
555 9 23 225 2 -
301 90 110 74
22 89 121
243 118 128
489 177 21 53
18 16
59
227
121
1,074 1
752
790
360 [Q]
864 [©] 41
432 5
385 (O P— 1 1 ® @®
591 10 2 6 42
422 8
1,071 2
828
647
773 64
1,433 124
1,419 40
1 From Australia.
2 Less than 1,000 pounds.

8185 pounds from Mexico, 100 pounds from the Netherlands.
¢ From Mexico.

TasLe 24.—FEwxports of cobalt-bearing material
~ from the United States, in thousands of
pounds (Gross weight)

Year Gross Value
weight (thousands)
34 38
119 162
443 643
481 734
85 53
17 28
1 2
135 184
165 56
159 82
10 64
61 209
383 361
3, 067 1,173
3, 823 1, 231
3, 054 1, 958
1,443 1,919
1, 785 o
705 )
1,829 ®

1 Not available.
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exportation of large quantities of cobalt-bearing ~ TABLE 95.—Prices per igsound of cobalt metal
scrap. A high percentage of the scrap went to and cobalt oxides in the United States, 1940-
West Germany, where the cobalt was recovered. 60*
PRICES Date of g)?géllgg}ge;?; g?:g;cog}gggé
Year change | Falls, N.Y., east of Mis-
The price of cobalt metal has remained Te- mPHe | e N.Y. o wghty
markably stable for the past 50 years. Except
for a fow months during 1920-21, when the- $1.80 18
price rose to $6 a pound, the price has generally 1.65 1.27%
remained within the range $1.50 to $3 a pound. Le 18
Tt is difficult to list actual prices for the metal 210 , 8
previous to 1940, since large discounts from the 2,40 182
listed price, in some instances as high as 45 per- 28 e
cent, were often given for large purchases. 2.60 L%
Sinee 1940 the listed prices have more closely 200 152
reflected the actual cost to the consumer. Table 3 20 a2
o5 shows the variations in prices of cobalt metal  1960-coomooeenooooomeooen ar. 1 1.50 112

and ceramic-grade oxide over the
1940-60.

period.
2 Price change, Nov. 1, 1951,

1 B&MJY Metal and Mineral Markets.




CHAPTER 7. STRUCTURE OF THE INDUSTRY

Mining
AFRICA

Cobalt mining in Africa is confined mainly to
‘the copper-cobalt deposits of Katanga and
Northern Rhodesia, where copper is the major
product. The other cobalt mining activities on
the continent center around the cobalt-gold de-
posits at the edge of the Anti-Atlas mountains
" in Morocco, and the copper-cobalt deposits in
western Uganda.

In Katanga the sole producer of cobalt is
the Union Miniére du Haut-Katanga, which
currently operates several copper mines along
the southern edge of the country close to the
border with Northern Rhodesia. 'The principal
copper-cobalt mines in operation are Kambove,
Musonoi, and Kamoto, the last two lying within
a few miles of each other in what Union Min-
idre calls its western zone. All the mines
are of the open-pit type, but underground
works are in preparation in two of them, Kam-

bove and Kamoto, where sulfide ores exist at

depth.

In Northern Rhodesia two copper mines,

Nkana and Chibuluma, also produce cobalt.
Nkana, the mine of the Rhokana Corporation,
Ltd., and the older and larger of the two, is near
the northern border, about 75 miles south of the
Union Miniére mines at Elizabethville. Rho-
kana has been producing cobalt since 1932.
Chibuluma is a relatively small copper-cobalt
mine which has been operating only since 1955.
The mine is about 7 miles west of Kitwe.

The only other cobalt mine in Africa is that
of La Société Minitre de Bou Azzer et du
Graara, near Bou Azzer in Morocco. Cobalt
production was started in 1932.

The Kilembe Mines, Ltd., in western Uganda,
British East Africa, mines a large copper-
cobalt deposit on the slopes of the Ruwenzori
Mountains. As of 1960, the company was only
producing copper, but a cobalt concentrate was
being stockpiled for possible future refining.

EUROPE

Very little cobalt is now mined in Europe.
The major cobalt-bearing deposit is the cupri-
ferous pyrite mined by the Outokumpu mine in
Finland. Some small amounts of cobalt are
also recovered from pyrite mined in Spain.

NORTH AMERICA

Cobalt mines in Canada are of two types,
those in which cobalt is a byproduct of nickel
mining and those in which cobalt is a byproduct
of silver mining. In the former class are the
mines of the International Nickel Co. and
Falconbridge in the Sudbury area, and the In-
ternational Nickel Co. and Sherritt Gordon
mines in Manitoba. In the latter class are the
numerous small silver mines in the Cobalt-
Gowganda area. The International Nickel Co.
operates five mines in the Sudbury District.
Four of these, Creighton, Murray, Frood-Stobie
(essentially two mines operated as one) and
Garson, are distributed along the southeast edge
of the Sudbury basin, and the fifth, Levack, is
on the northwest edge. In 1960, Inco was de-
veloping a sixth mine, the Crean Hill, near the
western end of the southeast edge of the Sud-
bury basin. In addition, Inco announced plans
t% open a new open-pit mine, the Clarabelle, in
1961.

Falconbridge operates seven mines in the
Sudbury District. Three of these, McKim,
Falconbridge, and East, are located along the
southeastern edge of the Sudbury basin; the
other four, Hardy, Boundary, Fecunis, and
Longvack, are concentrated in a 5-mile strip
along the northwestern edge of the basin. In
addition to the seven mines mentioned, Falcon-
bridge is developing the Onaping mine, which
lies between the Hardy and Fecunis mines.

The two remaining cobalt-producing nickel
mines in Canada are the recently developed
Thompson mine of the International Nickel Co.
at Thompson, Manitoba, and the Lynn Lake
mine of Sherritt Gordon at Lynn ILake,
Manitobia.

In the Cobalt-Gowganda area, a number of
small mines produce silver ore from which
cobalt is recovered. The major mining com-
panies in this area are: Agnico Mines, Lid.,
Deer Horn Mines, Litd., Langis Silver and Co-
balt Mining Co., Ltd., McIntyre Porcupine
Mines, Ltd.,, Castle Division, Silver-Miller
Mines, Litd., and Siscoe Metals of Ontario, Ltd.

In the United States, cobalt is recovered as a
byproduct of iron ore mined by the Bethlehem
Cornwall Corp. at Cornwall, Pa., and of lead
ore mined by the National Lead Co. near Fred-
ericktown, Mo.
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CUBA

In Cuba, cobalt was recovered from the later-
ite ore mined principally for its nickel content
by the Mo2 Bay Mining Co. (a subsidiary ©

Freeport Sulphur Co.) at Moa Bay, Cuba-
The Moa Bay plant was ceized by the Cuban

Government 11 1960.

PACIFIC AREA

The only cobalt deposits in the Pacific are?
which are being mined are the cobalt-bearing
laterites of Socrbté le Nickel in New Caledonia,
where very small-scale work is being done on an
cxperimental basis.

Processing

AFRICA

About two-thirds of the cobalt in ore Pro-
Juced in Katanga is refined to electrolytic ¢o-
balt at local refineries, and the other third is
partially refined to white alloy. ATl cobalt-
bearing ore 1S concentrated at the plant at Kol-
wezi, and concentrates ar® olectrolytically
refined at the J adotville-Shitura and Lwuilu
plants.

Tn Northern Rhodesia, the Rhokana Corp:
operates & concentrating plant, & smelter, an
an electrolytic cobalt refinery at Nkana. O
balt-bearing ores from the Chibuluma mine are
handled at concentrating and smelting plants
ot Ndola. The product from the Ndola smelter
is a cobalt matte which is exported for further
refining. The company is currently considering
the construction of a cobalt refinery at Ndola,
but no definite plans have Deen announced.

Ta Socibté Miniere de Bou Azzer et du
Graara operates @ washing plant at Bou Azzer
which produces cobalt concentrates which are
exported for further refining.

EUROPE

Much of the crude cobalt produced elsewhere
in the world is refined in European plants. One
of the major refining plants is that of the
Société Générale Métallurgique de Hoboken in
Olen, Belgium, which refines a1l the white alloy

roduced by Upion Miniere as well as all the
cobalt matte produced by Chibuluma and some

of the concentrate from Bou Azzer. Tn France,

the Société d’Electro—Chemie, d’Electrométal—

Turgie et des Aciéries Electriques 4’Ugine main-
tains a refinery ab Pomblidre St. Marcel which
handles a large part of the concentrates from
Bou Azzer. Germany has two refineries, Duis-
burger Kupferhitte in Duisburg and Gebriiders

Borchers in Goslar. The only other cobalt
refineries 1 Furope are those of the Internar
tional Nickel Clo. at Clydach, South Wales, and

TFalconbridge Nikkelverk ‘Aktieselskap in Kris-

tiansand S Norway-

NORTH AMERICA AND CUBA

Canada has more plants for treating cobalt-
bearing ores than any other country, although
many of them, P rticularly in the obalt-Gow-
ganda 2T are relatively small. The Inter-
national Nickel Co., Ltd., has small cobalt-re-
fining sectlons in its nickel refineries in PO
Colborne, Ontario, and Thompson, Manitoba.
Sherritt Gordon produces 2 nickel-cooper-co-
balt concentrate at its concentrating plant in
Lynn Lake, Manitoba; its refinery at Fort Sas-
katchewan, Alberta, contains a cobalt-recovery
section capable of producing up to 1,000 pounds
of cobalt metal per day. Falconbridge operates
three mills and & smelter in the Sudbury dis-
trict which treab the nickel—copper-oobalt ore
from its mines in the same area. A pumber 0
mining companies i the Cobalt-Gowgand
area operate mills which produce silver-cobalt
concentrates. These concentrates are refine:

catb the plant of the Deloro Smelting and Refin-
* ing Co. 1.td., at Deloro, Ontario.

k)

Tn the United States, cobalt concentrates are
produced at the mills of the National Lead Co.
Mo., and the Bethlehem
Cornwall Co. 1 Cornwall, Pa. Cobalt 1s re-
covered from Bethlehem concentrate bY the

. , Del.

Mining Co. mill at, Cobalt, Idaho, and refinery
at- Magna, Utah, were closed in 1959 and later
sold. The largest cobalt refinery in the United
States is the one built by the Freeport Nickel
Co. at Port Nickel, La., which has 2 production
capacity of 4.4 million pounds of cobalt metal
per year-

Marketing

Complete details of the world cobalt-market
ing structure are not available, but a brief sum
mary of the major sales outlets for the majo:

producers 18 given below.

EUROPE

Cobalt produced in Katanga py Uni
Minidre is Sold throughout Europe by Socié
Générale des Minerals. Cobalt produced |
the Tnternational Nickel Co. 18 sold in Gre
Britain either directly by the Mond Nickel (
or by Tmperial Chemical Industries. ©2

the Continent are handled by Tmperial Cher

cal Industries.
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European sales agents for Sherritt Gordon
cobalt are the International Minerals and
Metals Corp., 11 Broadway, New York 4, N.Y,,
and Klockner and Company, Mulheimer Strasse
54, Duisburg, Germany.

NORTH AMERICA

U.S. sales of cobalt produced by Union
Minidre are handled by African Metals Corp.,
95 Broad Street, New York, N.Y. Sales for
the remainder of North America are handled
through the Société Générale des Minerais. Co-
balt produced in Canada by the International

Nickel Company of Canada, Lid., is sold by
that company in Canada and by the Interna-
tional Nickel Co., Inc., in the United States.
With a few exceptions, sales in the remainder of
North America are handled by Imperial Chem-
ical Industries.

Sherritt cobalt is distributed in Canada and
the United States by Sherritt Gordon Mines,
Limited, 25 King Street West, Toronto 1, Can-
ada. Falconbridge Nickel Mines Limited, also
handles its own sales in these countries.

German cobalt is sold in the United States
by Phillip Brothers and subsidiaries, 70 Pine
St., New York, N.Y.



CHAPTER 8. RESEARCH AND DEVELOPMENT

Government Sponsored

A complete listing of research conducted un-
der Government sponsorship cannot be given
since many projects are classified and no reports
are made for public distribution on other proj-
ects. Much Government research has been per-
formed in Government—owned laboratories, but
most of the projects have been carried out at
universities, research institutes, and company
laboratories. able 26 indicates the scope o
Government—supported research projects car-

ried out from 1950 to 1960.

Industry Sponsored

It is difficult to estimate the extent of in-
dustry-sponsored research on cobalt metallurgy.
Before 1957, much work was done on product
development in such fields as magnetic ma-
terials, high-temperature alloys, catalysts, and
carbides, but apparently little or no fundamen-
tal research was sponsored.

Tn 1957, the major producers of cobalt, rec-
ognizing the need for more research, formed the

obalt Development Tnstitute. The Centre
&’Information du Cobalt, S.A., the executive or-
ganization of the institute, Was created to
develop the uses of cobalt and to disseminate
information on cobalt to interested persons.
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The Centre d’Information du Cobalt, in Brus-
sels, has undertaken an extensive research pro-
gram to find new applications for cobalt and to
Therease its known uses. The center is repre-
sented in the United States by its branch oilice,
the Cobalt Information Center, a project ab
Battelle Memorial Tnstitute. Basic studies are
being carried out in the fields of magnetic prop-
erties, physical properties, catalysis, and phase
diagrams, as well as applied research on ma-
terials such as cermets, heat-resisting alloys,
and creep-resistant steels. The Cobalt Tnforma-
tion Center at Battelle, in addition to gathering
and making available information on cobalt
and its uses to industry, prepares special re-
ports and assists users of tobalt with their tech-
nical problems.

Tn December 1958, the center started ublica-
tion of a quarterly review entitled obalt.”

The publication contains papers contributed by

. scientists conducting investi ations for the cen-
' ter and by specialists working for cobalt pro-

ducer or consumer companies, s well
stracts of current Jiterature on cobalt.
research supported by the center probably rep-
resents the largest part of the non-Government-
sponsored cobalt research DOW underway.
However, cobalt producers and consumers also
carry out much research work, as is evidenced
by the new cobalt-bearing alloys and products
which regularly appear on the market.
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TaBLe 26.—Summary of Government-sponsored research projects dealing with cobalt, 1950-60

Category being investigated

Research facility Cobalt- | Cobalt- | High- Corrosion| Fabrica- | Powder
Proper- base bearing | tempera- {Magnetic| and tion and [metallurgy|Chemical; Applica- | Other
ties alloys alloys |ture alloys| alloys |[protection| heat- and analysis tions

treatment| cermets

Alfred University .........o..__-

Allegheny-Ludlum Steel Corp.

American Brake Shoe_______ . |.oocoaa--

American Electro Metal Corp.

Armour Research Foundation.._._[..._._..-- D G TN PR
X

Arnold Engineering Co X
Babeock & Wilcox Co. ... X
Battelle Memorial Institute. X
Brown University.________________ X -
California Institute of Technology-|. .. .-} oo .---- X
Carnegie Institute of Technology.. X X X
Case Institute of Technology - - - ccofuoccmcmmom|comaccmmen|ccccaonne-
Climax Molybdenum Co__ .| _o_cooooc| oo p: G
Combustion Engineering, Ine. ...
Cornell Aeronautical Labs. Ine.. .. X
Crucible Steel Co_—...__..________ X
Defense Metals Information Center. X
Duke University. ..o e e cnmeme ) X [ | e
Federal Bureau of Mines
Franklin Institute
QGeneral Electric Co-.o._.___._____
General Motors Corp_._...._.._.
Georgia Institute of Technology. .
Hamilton Watch Co
Howe Sound Co-_......_._.__._.
Indiana Steel Produects Co-.._.._.
Yowa State College ... _._.___.__
James Forrestal Research Center.
Kentucky Research Foundation-.
Lehigh University.-......_.__...
Manufacturing Labs. Inc.._._..__._
Massachusetts Institute of Tech-
L) (0]
National Advisory Committee for
Aerounauties. . ____.___.______
National Bureau of Standards.
National Research Corp_..___
National Research Council. . _
Naval Ordnance Laboratories.... -
Northwestern Technological In-
10170 07NN B SR SRR ISRIEEER R I B B Bt ] e B ] B
New York University. .
Ohio State University______
Pennsylvania State University.
Penn-Texas Corp

Seiaky Brothers, Inc.
Sintercast Corp. of America. ..
Southern Research Institute._..
Sylvania Electric Produects, Ine
Syracuse University.

Sam Tour & Co., Inc
Trans-Tech., Ine____________..__.__
U.S. Atomic Energy Commission_
U.s. Na.val Research Laboratories.

M

University of Notre Dame._.
University of Pennsylvania.
University of Tennessee._
Universityof Utah_ ______._____.__
Virginia Institute for Scientific
Research__._
Watertown Arsenal .
Westinghouse Electric Corp....._. X
Wright-Patterson Air Force Base-- X
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World War II Controls

During the defense buildup prior to the entry
of the United States into ‘World War II, short-
ages in materials necessary for military use
began to develop. Tt soon became evident that
some form of Government control was necessary
to achieve optimum utilization of the limited
supply of critical materials.

INVENTORY, CONSERVATION, AND
DISTRIBUTION CONTROLS

The first Government order issued to cope
with the problem of shortages was General
Metals Order No. 1 (6 FR 9939),¢ which was
issued on May 1, 1941, by the Office of Produc-
tion Management, Division of Priorities. The
order imposed a form of inventory control on
o number of metals, including cobalt, and was

designed to prevent accumulation of excessive .
i The substance of General Metals -

inventories.
Order No. 1 was codified into Section 944.14 of
the Code of Federal Regulations, Title 82,
Chapter IX. The order itself was terminated
September 23, 1941 (6 FR 4866). .
To meet the need for more stringent. controls,
a number of orders dealing with individual
commodities were put into effect. The order
specifically controlling cobalt was General Pref-
orence Order M-39 (6 FR 5621), which was
issued on November 4, 1941. The order covered
cobalt and its alloys and compounds, including
scrap, and in addition to setting up 2 priority

system for the delivery of cobalt in all forms, -

it limited deliveries and manufacture of all
cobalt compounds not commercially convertable
into metal to 90 percent of the aggregate weight
of such compounds delivered or produced dur-
ing the first 6 months of 1941. These restric-
tions were relaxed slightly by Supplementary
Order No. M-39-a (6 FR 6971), December b,
1941, which authorized any person to recelve
delivery of cobalt in any of the forms defined
in order M-39 in amounts up to 50 pounds of
contained cobalt during any calendar month
without filing the priority forms required by
order M-39.

s The information contained in this chapter was compiled
by Miss C. Marie Bain, Bditorial clerk (research), Branch of
Ferrous Metals, Wash ngton, D.C.

¢ Pederal Register, vol. 6, D. 2239.
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On February 7, 1942, General Preference
Order M—-39 was revised (7 FR 900) to place
cobalt deliveries completely under the control
of the Director of Industry Operations. The
50—pound-per-month exemption was written
into the amendment, and Supplementary Order
M-_39-2 was revoked. On the same date, Con-
servation Order No. M-39-b (7 FR 901) was
issued. This order prohibited or severely lim-
ited the use of cobalt in a long list of items
including alloys, driers, pigments, frit, cat-
alysts, and many others.

Apparently the restrictions applied to the use

" of cobalt in the manufacture of ground-coat frit

by Conservation Order M—39-b were too harsh,
since the order was amended on June 9, 1942,
(7 FR 4326) to remove ground-coat frit from
the list of restricted uses, but a provision was
added which confined the use of cobalt in the
manufacture of ground-coat frit to cobalt-nickel
oxide which could not be advantageously sep-
arated into cobalt and nickel. Al restrictions
on the sale of existing inventories of ground-
coat frit were removed. On August 21, 1942,
the provision restricting the use of cobalt to
cobalt-nickel oxide in ground-coat frit manu-
facture was removed by a second amendment
(7 FR 6637)..

General Preference Order M-39 was revoked
on June 5, 1945, (10 FR 6794) with the quali-
fying provision: “ransactions relating to co-
balt remain subject to all other applicable rules
and regulations of the ‘War Production Board.
This revocation does not affect any liabilities
incurred under the order.” Conservation
Order M-39-b was revoked December 11, 194
(7 FR 10876). : ’

PRICE CONTROL
On November 2, 1943, the Office of Price Ad

ministration issued Maximum Price Regulatio

489 (8 FR 15182), which set a maximum pric
for a number of metals including cobalt. Th
maximum contract price for metal to metallw
gical users was set at $1.50 per pound in lots ¢
over 500 pounds, whereas the maximum pri
for other cobalt products and metal to othe
users was set as the maximum price charged
such products by 2 seller on a delivery or quot¢
for delivery during January, February, '
March 1942. Cobalt ores, concentrates, al
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crudes were exempted from the provisions of
the regulation. Price control over cobalt was
suspended on June 12, 1946, by Amendment 26
to Supplemental Order 129 (11 FR 6490).

Post-World War II Controls

Government regulations on critical and stra-
tegic materials were relaxed after the conclusion
of World War II. However, increased indus-
trial demands plus large stockpiling require-
ments caused continuing shortages of many
metals, including cobalt. The advent of the
war in Korea intensified these shortages and
brought about the need for new controls.

INVENTORY, CONSERVATION, AND
- DISTRIBUTION CONTROLS

On September 18, 1950, the National Pro-
duction Authority, Department of Commerce,
issued NPA Regulation 1 (15 FR 6253), which
had as its purpose the prevention of accumu-
lation of excessive inventories of materials in
short supply by limiting the quantities of such
materials that could be ordered, received, or
delivered. The regulation covered cobalt metal
and all cobalt materials in which cobalt was an
essential element, including scrap and second-
ary materials containing commercially recover-
able cobalt. Cobalt concentrates, cemented
carbide tipped tools, cast cobalt-chromium-

tungsten-molybdenum tools, alloy hard-facing

welding rods and materials, and products con-
taining cobalt driers were excepted.

Regulations on cobalt inventories were fur-
ther tightened on November 30, 1950, by NPA
Order M-10 (15 FR 8186), which specifically
limited inventories of cobalt materials covered
by NPA Regulation 1 to a 20-day supply.

Restrictions were again increased on Decem-

ber 80, 1950, by the amendment of NPA Order
M-10 (16 FR 11). The amended order in-
creased restrictions on deliveries and, in addi-
tion, added restrictions on uses and required
substitutions of cobalt-nickel oxide for cobalt
oxide under certain conditions.

Section 14 of NPA Order M-1, as amended
April 6, 1951 (16 FR 3114), superseded the
inventory limitation provisions of NPA Order
M-10 insofar as ferroalloys used for alloying
purposes were concerned. The 20-day-supply
limit of NPA Order M-10 was replaced with a
45-day-supply limit. This order had very little
effect on cobalt since it was not normally used
as a ferroalloy.

NPA Notice 1, Designation of Scarce Ma-
terials (15 FR 9398), issued December 27, 1950,
was a further attempt to prevent hoarding of
a number of scarce materials. It provided that
“no person shall accumulate (1) in excess of

the reasonable demands of business, personal,
or home consumption, or (2) for the purpose
of resale at prices in excess of prevailing mar-
ket prices, materials which have been desig-
nated as scarce materials or materials the supply
of which would be threatened by such accumu-
lation.” The forms of cobalt covered by this
notice were identical to those listed in NPA
Regulation 1. Cobalt salts and driers were
added to the list of scarce materials in the
amendment of NPA Notice 1 which was issued
on November 7, 1951 (16 FR 11341). (In De-
cember 1951, NPA Notice 1 was retitled DSM-
1 (16 FR 18132), and the entire regulation was
revoked November 2, 1953 (18 FR 6966)).
Cobalt was placed under complete allocation
on August 15, 1951, under the terms of NPA
Order M-80, Iron and Steel-Alloying Materials
and Alloying Products (16 FR 8171) and the
accompanying Schedule 2—Cobalt (16 FR
8180). KEffective September 1, 1951, Order
M-80 superseded order M—10. The provisions
of the schedule did not apply to persons whose
total receipts of cobalt from all sources were
less than 25 pounds per calendar month.
Schedule 2 also contained a long list of pro-
hibited uses for cobalt. NPA Order M-80,
Schedule 2 was revoked June 30, 1953 (18 FR

3756).
PRICE CONTROL

Ceiling prices were established for cobalt and
cobalt products on January 26, 1951, under the
provisions of General Ceiling Price Regulation
(16 FR 808) issued by the Office of Price
Stabilization. Prices in effect during the
period December 19, 1950, to January 25, 1951,
were used as a basis in setting the ceiling prices.
On August 10, 1951, cobalt ores and metal were
exempted from price control by the issuance of
General Overriding Regulation 9, Amendment
4 (16 FR 7987). The exemption was made In
the belief that allowing higher prices might
increase the supply. The regulation contained
the statement : “Although there may be some in-
crease in costs to domestic consumers as a re-
sult of this action, any such increase will have
far less an effect upon the stabilization pro-
gram than the reduction in supply which might.
result if the exemption was not granted.” Co-
balt oxide was exempted from price control on
October 12, 1951, by the eighth amendment to
General Overriding Regulation 9 (16 FR
10489).

Governmenf Aid to Exploration

In order to encourage exploration for certain
critical and strategic minerals and metals, in-
cluding cobalt, the Defense Minerals Adminis-
tration (DMA), Department of the Interior,
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issued MO-5, Regulations Governing Govern-
ment Aid in Defense Exploration Projects
(16 FR 3183), on April 11, 1951. The regu-
lations set procedures under which Government
aid could be obtained in financing exploration
projects for unknown or undeveloped sources of
strategic or critical metals and minerals.
ous ratios of Government participation were
set for various minerals and metals.
cobalt, Government participation was set at 90
percent of the total cost of the project. If the
project were certified, that is, 1f the Adminis-
trator considered that a discovery was made
from which commereial production of ore was
possible, the operator was obligated to repay

the Government through a percentage royalty -

on the smelter returns or other proceeds. No
repayment was necessary in cases where there
was no production from the property. The
name of DMA was changed to the more de-
scriptive title of Defense Minerals Exploration
‘Administration (DMEA) by Amendment 6 to
Secretary of the Interior Order 2605, dated
November 20, 1951. )

The former DMA order MO-5 was super-
seded by DMEA Order-1, Government Aid in
Defense Exploration Projects (17 FR 2090), on
March 7, 1952. A number of new items were
added to the list of minerals and metals for
which Government aid could be obtained, but
the general terms of the order remained the
same as in MO-5. Cobalt continued to be on
the list of materials for which 90-percent Gov-
ernment participation could be obtained.

The amount of Government participation for
cobalt exploration was reduced to 75 percent by
the issuance of Amendment 3 to DMEA Order—
1 (18 FR 6941) on November 2, 1953. On
March 19, 1954, a com lete restatement and re-
vision of DMEA Or(f()ar 1 was issued (19 FR
1563). A second complete revision was issued
on October 18, 1957 (22 FR 8304). In both re-
visions, the amount of Government participa-
tion available for cobalt exploration projects
remained unchanged at 75 percent.

The DMEA program for providing Govern-
ment aid for exploration was terminated on
June 30, 1958 (23 FR 4003). The termination
order provided that DMEA, Order 1, Revised,
was to continue in force insofar as its provisions
related to contracts in effect on June 30, 1958.
Administrative expenses for the period July 1,
1958, through August 27, 1958, were paid from
DMEA funds.

Public Law 85-701 (72 Stat. 700; 30 US.C.
sec. 642), which was approved on August 21,
1958, authorized the Department of the Interior
to conduct a program for the discovery of
domestic mineral reserves, excluding organic
fuels, by providing financial assistance to

Vari--

For-

rivate industry. On September 11, 1958, the

fiice of Minerals Exploration (OME) of the
Department of the Interior was established by
the Secretary of the Interior. DMEA con-
tracts in force were transferred to the OME on
September 27, 1958, by order of the Acting
Secretary of the Interior (23 FR 7554).

The OME regulations for obtaining Federal
assistance for exploration were published in the
Federal Register on December 23, 1958 (30
CFR Chap. 111, Part 301) (23 TR 9918). The
maximum Government participation was set at
50 percent under the regulations. The regu-
lations were revised and published in the Fed-
eral Register on August 22, 1959 (24 FR 6757).

Twelve contracts involving exploration for
cobalt were negotiated under the minerals ex-
ploration program. Of the 12, 1 was cancelled
(no work performed and no Government money
spent), and the remaining 11 have been termi-
nated.  Only four were certified as being possi-
ble producers. A list of the cobalt contracts
negotiated is given in table 27.

Stockpiling and Expansion
Goals

The need to establish a stockpile of critical

“and strategic naterials was recognized before
" the entry of the United States into World War

II. The Strategic Materials Act of June T,
1939, authorized the appropriation of $100 mil-
lion between that date and June 30, 1943, to
purchase, move, and store stocks of strategic
and critical materials, A stockpile objective of
2,500 short tons of cobalt, to be acquired over &
3-year period, was established in mid-1941, but
by the end of the year, none of this objective had
been obtained.

To accelerate the acquisition of materials for
the stockpile, the Metals Reserve Company was
created on June 28, 1940, by an amendment to
the Reconstruction Finance Corporation
(RFC) Act of 1933. The Metals Reserve Com-
pany was empowered to produce, procure, an
store strategic and critical materials necessary
in the defense program. At the same time, new
purchasing authority was given to the Procure-
ment Division of the Treasury. ’

By October 81,1944, the Metals Reserve Com-
pany had acquired, at a cost of $2,489,303, a
cobalt inventory valued at $1,193,101.

The Metals Reserve Company was dissolved,
and its functions, records, and assets were trans-
ferred to the RFC under the provisions of Pub-
lic Law 109, 79th Congress, approved June 30,
1945. By October 31, 1945, the Office of Metals
Reserve of the RFC held 8,295,421 pounds of
cobalt stocks for the Government in the United
States and Canada.
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TapLe 27.—FExploration contracts for cobalt from beginming of DM A program through
» December 31, 1960

Date of execution Name of company Location Total value { Government Status of

of contracts of contract |participation contract

July 1951 .- National Lead Co-._-- Madison County, Mo 739, 800 448, 208 | Certified.

July 1951 - 1. W. King and C. K. | Bradley and Hamilton 7, 520 6, 768 | Terminated.
Scott. Counties, Tenn.

September 1951.__ Admiralty-Alaska Gold | Juneau, Alaska. .- —---- 142, 692 120, 536 Do.
Mining Co.

December 1, 1951_| Olivine Products Corp-| Jackson County, N.C.. 15, 392 13, 852 Do.

June 1952_._____- Mcéntana Coal & Tron | Lemhi County, Idaho__ 134, 600 85, 034 | Certified.
Co.

June 1952_____ .- Northfield Mines, Ine._| - -- dOme e 233, 150 163, 205 Do.

December 1953___| Calera Mining (07 YN P s 1< J R 407, 340 285, 138 Do.

July 1954 __._ - Valle’s Mining Syndi- Salé ll)icego County, 31, 460 923, 595 | Terminated.
cate. alif.

September 1955..-. Id%h?l Metallurgical Lemhi County, Idaho__ 345, 558 215, 974 Do.

ndustries. .
April 1956_ .- Julian Nickel Mines_. .- Saré I?ifego County, 28, 600 17, 875 Do.
alif.
June 24, 1958___.- Capital Seaboard Corp- Lemhi County, Idaho__ 65, 200 40, 750 | Canceled.
June 27, 1958.__.. Calera Mining Co_ - -|-——-- 15 0o TR 104, 200 65, 125 | Terminated.

NATIONAL STOCKPILE

The Strategic and Critical Materials Stock
Piling Act (Public Law 520, 79th Congress) (60
Stat. 596) was enacted on July 23, 1946. It
provides for the establishment and maintenance
of a national stockpile of strategic and critical
materials to meet the needs of the Nation during
time of war. Originally, the Secretaries of
the Army, Navy, and Interior, acting through
the Munitions Board, were authorized to deter- -
mine which materials should be stockpiled.
However, under the terms of Reorganization
Plan No. 3 (18 FR 8375), effective June 12,
1953, this function was transferred to the Di-
rector of the Office of Defense Mobilization
(which later became the Office of Civil and De-
fense Mobilization (OCDM)). Under the act,
as amended, the Director of OCDM directs the
General Services Administration (GSA) to:
(1) Make purchases; (2) provide for storage,
security, and maintenance of stockpiled mate-
rials; (8) provide for refining or processing of
transferred materials where necessary ; (4) pro-
vide for rotation of stocks where necessary to
prevent deterioration; and (5) dispose of ma-
terials no longer needed.

The stockpile was planned to be the Nation’s
reserve of critical materials to meet estimated
shortages during time of war. Sufficient sup-
plies were to be obtained to meet expected war-
time deficits. Two objectives were established
for procurement of materials, a basic objective
and » maximum objective. The basic objective,
which was the smaller of the two, assumed that
some supplies could be obtained from sources
outside of North America during the emer-
gency. The maximum objective was set assum-

slightly by

ing no supply from sources beyond North

America and comparably accessible areas. The
original objectives were set under the assump-
tion that the emergency situation would last
for 5 years.
By Defense Mobilization Order V-7, pub-
lished in the Federal Register of June 14, 1958
(23 FR 4333), the stockpile objectives were lim-
ited to meeting estimated shortages of materials
for a 3-year emergency period. As far as cobalt
is concerned, the basic stockpile objective was
achieved by June 30, 1958, and the maximum
objective by December 31, 1958.

Planning of stockpile objectives was altered
a revision of DMO V-7 which re-
quired that the maximum objective should be
Jiot less than 6-months usage by industry in the
United States in periods of active demand.

The quantity of cobalt in the national stock-
pile is classified security information, but it is
Jmown to be well above the maximum stockpile
objective.

: DEFENSE PRODUCTION ACT
INVENTORY

Under section 303 of the Defense Production
Act of 1950 (50 U.S.C. App. 2093) and Execu-
tive Order 10480 (18 FR 4939) as amended,
GSA is authorized, subject to the direction and
control of the Director of OCDM, to purchase,
or make commitments to purchase, metals, min-
erals, and other materials for Government use

“or resale, in order to expand productive capacity

and supply. GSA is also authorized to store
this material. As of December 31, 1960, the
DPA inventory contained 25,187,000 pounds of
cobalt acquired at a cost of $52,063,000.
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SUPPLEMENTAL STOCKPILE

Under the terms of the Agricultural Trade
Development and Assistance Act (Public Law
480, 83d Congress) of July 10, 1954, the De-
partment of Agriculture, through the Com-
modity Credit Corporation %CCC), was
authorized to barter agricultural commodities
for foreign currencies which could then be used
to purchase materials for a supplemental stock-
pile. Section 206 of the Agricultural Act of
1956 (7 U.S.C.1856) providegrthat the strategic
and other materials acquired by the CCC as 2
result of barter or exchange of agricultural
products, unless acquired for the national stock-
pile or for other purposes, should be transferred..
to the supplemental stockpile. As a result of
delegation of authority from OCDM (32A
CFR, Chap I. DMO V-4), GSA is responsible
for the storage and maintenance of materials

laced -in the supplemental stockpile. As of

ecember 31, 1960, the supplemental stockpile
contained 1,077,000 pounds of cobalt, acquired
at a cost of $2,169,000.

EXPANSION GOALS

In order to secure a supply of critical ma-
terials sufficient to meet the need of the country,
expansion goals were set by the Defense Pro-
Juction Administration for a number of ma-
terials, including cobalt. Statutory authority
for the expansion goal program came from the
Defense Production Act of 1950 (64 Stat. 798),
as amended. The Defense
istration (DPA), established by Executive
Order 10200, January 3, 1951 (16 FR 61), ex-

TasLe 28.—Summary of Defense

" tablished by

Production Admin- ~

COBALT—A MATERIALS SURVEY

ercised general direction of the defense produc-
tion program. (The functions of DPA. were
later transferred to the Office of Defense Mobi-
lization (ODM) by Executive Order 10433,
February 4, 1953 (18 FR 761)).

The first expansion goal for cobalt was es-
DPA on January 4, 1952. It set
a goal of an annual supply from foreign and

* Jdomestic sources of 18 million pounds per year

in 1954. The goal was revised upward by DPA
on March 10, 1952, to 21 million pounds per
year in 1955. On December 1, 1952, a second
vevision was made by DPA which further in-
creased the goal to an annual supply of 27
million pounds in 1955.

The expansion goal for cobalt was suspended
by Supplement 1 to DMO VII-6, August 13,
1955 (20 FR 5898) and closed by Supplement
3 to DMO VII-8, October 4,1955 (20 FR 7 370).
Table 28 gives details of the contracts entered
into by the Government to assist toward ful-
fillment of the cobalt expansion goal.

Export Controls and Tariffs

EXPORT CONTROLS

During the defense buildup shortly before the
entry of the United States into World War II,
it became apparent that shortages were develop-
ing in a number of strategic and critical ma-
terials. Among the measures taken to alleviate
the shortages was the imposition of controls on
export of these materials.

Cobalt was first brought under export control
by Presidential Proclamation No. 2451, dated

Production Act Borrowing Authority transactions on cobalt as
of December 31,1960 (dollars in thousands) *

Gross transactions contracted

Contractor Contract number Contract total Completed fransactions In
com-
pleted
Quantity, Delivered | Put rights trans-
pounds Value to Govern- | not used ? Total actions
ment
Active Raw Materials Contracts:
Rhodesian Congo Border Power COrp-—.-wmnm---- DMP-IIT-11 4,080, 000 $7,171 $5,617 $1, 554
Falconbridge Nickel Mines, i s D DMP-60 250, 000 513 280 233
Falconbridge Nickel Mines, Ltd. oo —-oeeummemm- D-12205 1, 500, 000 3, 480 3,004 476
Freeport Nickel COMPANY._ _coeoemmeummmonnmomoen DMP-134 23, 835, 000 47,747 617 47,130
~ Accessorial and termination [T 7 T S - -- 273 107 166
Total active -l- —-| 29, 665, 000 59,184 9,116 509 9, 625 - 49, 559
Terminated:
African Metals Corp.. DMP-123 13, 602, 147 25,427 25,427 |ocmemmaeoomm 25, 427
Calera Mining Co oo o racmcmcmmremmmccmmmmm D-18104 6, 501, 500 14,801 14,528 273 14,801
National Lead Company. DMP-i131 3, 762, 000 9, 822 7,544 2,278 9,822
Total terminated —-- 23, 865, 647 50, 050 | 47,499 2, 551 50,050 {-cecemeem--
Grand total —— 53, 530, 647 109, 234 56, 615 3,060 59,675 49, 559

18ource: Report on Borrowing Authority Dec. 31, 1960, prepared by
QGeneral Services Administration.

3¢Ppyt rights not used” is the value of contractor options that have )
expired either through mutual agreement with the contractor or expira
tion of options through the passage of time. :




LEGISLATION AND GOVERNMENT PROGRAMS ‘ 85

December 20, 1940, effective January 6, 1941.
The proclamation prohibited the export of co-
balt unless authorized by a license. Many other
regulations and amendments were issued during
the war and later, and there has been some form
of export control over cobalt since the original
proclamation.

Present (1960) statutory authority for regu-
lation of exports is found in the Export Con-
trol Act of 1949, as extended to June 30, 1962,
by Public Law 86-464, Eighty-sixth Congress.
The regulations issued under this authority ap-
pear in Title 15, Chapter III of the Code of
Federal Regulations, Parts 368 to 399 inclusive.

Export controls are administered by the De-
partment of Commerce, and are of two basice
types: Short supply and security type. The
manner in which the controls operate is as fol-
lows: A list of commodity groups, called the
Positive List, contains those commodities which
are to be controlled. Two lists of countries,
called the general license country groups, con-
tain the names of all of the countries for which
export licenses are required. The two lists are
referred to as Country Group O and Country
Group R. Within Country Group R, there is
established a subgroup of Communist-domi-
nated countries, entitled Subgroup A. A list
of the country groups as of the end of 1960 is
given below.

(1) Country Group O consists of the following
countries and other destinations:

NORTH AMBRICA
Northern Area:
Greenland
Miquelon and St. Pierre Islands
Southern Area:
Mexico (including Cozumel and Revilla
Gigedo Islands)
Central America:
Guatemala
British Honduras
El Salvador
Honduras (including the Bay Islands)
Nicaragua
Costa Rica
Panama, Republic of
. Bermuda and Caribbean:

Bermuda

Bahamas

Cuba (including Isle of Pines)

Jamaica

Haiti (including Gonave and Tortuga

Islands)
Dominican Republic
Leeward and Windward Islands
Barbados
Trinidad and Tobago
Netherlands Antilles (formerly Curacao,
NW.I)
French West Indies
SOUTH AMERICA
Northern Area:
Colombia
Venezuela
British Guiana
Surinam (Netherlands Guiana)
French Guiana (including Inini)

‘Western Area:

Ecuador (including the Galapagos Islands)

Peru

Bolivia

Chile (including the islands Sala-y-Gomez,
Juan Fernandes, San Felix, San Ambrosio,
and Easter)

Eastern Area:

Brazil (including the islands St. Paul, Fer-
nando Noronha, and Trinidad (in South
Atlantic))

Uruguay

Paraguay

Argentina

Falkland Islands

(2) Country Group R includes and consists of all
countries and other destinations not included in Coun-
try Group O, except Canada. Within Country Group
R there is established Subgroup A, which includes and
congists of the following countries and other destina-
tions:

Albania

Bulgaria

China, including Manchuria (and excluding Tai-
wan (Formosa)) (includes Inner Mongolia ; the
provinces of Tsinghai and Sikang; Sinkiang;
Tibet; the former Kwantung Leased Territory,
the present Port Arthur Naval Base Area and
Liaoning Province)

Communist-controlled area of Viet-Nam

Czechoslovakia

East Germany (Soviet Zone of Germany and the
Soviet Sector of Berlin) .

. Estonia

‘Hungary

Latvia

Lithuania

-North Korea

Outer Mongolia

Rumania

U.S.8.R.

(Since exportations to United States territories, de-

pendencies, and possessions, The Canal Zone, Puerto
Rico, Trust Territory of the Pacific Islands, and Can-
ada do not require export licenses from the Depart-
ment of Commerce, these destinations are not included
in these country groups).
All commodities on the Positive List require
validated licenses for export to stated destina-
tions. In addition, all non-Positive List goods
except specified commodities require validated
licenses for shipment to the U.S.S.R. and other
Eastern European destinations (not including
Poland and Yugoslavia) ; to Communist China,
North Korea, and other Communist-controlled
areas in the Far Hast; and to Hong Kong,
Macao, and Cuba.

In July, 1950, a complete embargo was placed
on shipments of all types of goods to North
Korea, and shipments to Communist China,
Manchuria, and Outer Mongolia were embar-
goed in December 1950. As of the end of 1960,
these embargoes were still in effect.

~ Although exporters may apply for validated
licenses for shipments of Positive List commodi-
ties to Subgroup A destinations, nearly all such
applications have been denied. In addition,
certain commodities, designated by an “A” in
the Commodity List column of the Positive List,
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cannot be exported to non-Communist countries List may be found in the Comprehensive Ex-
until the exporter has obtained a certificate  port Schedule issued by the Department of
from the importing country certifying that the Commerce, Bureau of Foreign Commerce.

material will not be transshipped, sold, or di-

verted in any way to a Communist bloc c,ountry. TARIFFS )

Table 29 is a reproduction of those sections of No attempt has been made in this section to
the Positive List which deal with cobalt and co-  trace the tariffs on cobalt and cobalt-bearing

balt-bearing materials. . complete Positive aaterials back beyond the 1980 Tariff Act.

TapLE 29.—Positive list—Cobalt and cobalt-bearing materials

-

Processing
Dept. of code and GLV Vali- Com-
Commerce Commodity description Unit related dollar dated modity
schedule com- value license lists
B No. modity limits required
group

Group 6—METALS AND MANUFACTURES, EXCEPT MACHINERY AND VEHICLES

Tron Products and Steel Mill Products, Semifinished

Steel ingots, blooms, billets, slabs, sheet bars, and tinplate bars:
60178 ceamenm Other billets, blooms, slabs, and sheet bars, alloy steel, as follows: Short ton.| STEE 4. 100 | RO.___-—- E-7
(a) high-speed tool steels containing 6 up to and including 10 per-
cent cobalt, less than § percent chromium, and no nickel, or (b)
glass-to-metal sealing alloys containing 6 up to and including 20
percent cobalt.
60187 ccccamm Other wire rods, alloy steel, as follows: (&) high-speed tool steels con- 9} D STEE 4... 100 | RO-cece- E-8
taining 6 up to and including 10 percent cobalt, less than 5 percent
chromium, and no nickel, or (b) glass-to-metal sealing alloys con-
tajning 6 up to and including 20 percent cobalt.

Tron Products and Steel Mill Products, Rolled and‘Finished

Iron and steel bars and bar-size rods and shapes, hot-rolled, except tool
steel and concrete-reinforcement bars:

60220 ccamaam Other alloy-steel bars, hot-rolled, except stainless, as follows: (a)
high-speed tool steels containing 6 up to and including 10 percent
cobalt, less than § pereent chromium, and no nickel, or (b) glass-
tognﬁtal sealing alloys containing 6 up to and including 20 percent
cobalt. v

Steel bars and bar-size rods and shapes, cold-finished, except tool steel

‘and concrete-reinforcement bars:

[i107.1:1 D— Other alloy-steel bars, cold-finished, except stainless, as follows: (a)

high-speed tool steels containing 6 up to and including 10 percent

cobalt, less than § percent chromium, and no nickel, or (b) giass-
to-metal sealing alloys conteining 6 up to and including 20 percent

100 | RO.coooee E-8

100 | RO .-~ E-8

cobalt.

60270 cccuae- Other tool-steel bars, alloy steel, as follows: high-speed tool steel con-
taining 6 up to and including 10 percent cobalt, 1ess than 5 percent
chromium, and no nickel.

Steel wire, n.e.c.;

60813 - —=a-~ Other uncoated alloy-steel wire (except stainless), as follows: glass-

to-guleg:al sealing alloys containing 6 up to and including 20 percent

cobalt.

100 | ROaceean E-8

100 | RO_oaoa- E-8

Metal Manufactures

Welding rods and wires, incliding brazing rods:

(31111 T— Other welding rods and wires, electric, iron and steel, as follows: (a)
high-speed tool steels conteining 6 up to and including 10 percent
cobalt, less than 5 percent chrominm, and no nieckel, or (b) glass-
to-éniattal sealing alloys containing 6 up to and including 20 percent
cobalf.

[0 11 J—— Other welding rods and wires, nonelectrie, iron and steel, as follows:
(a) high-speed tool steels containing 6 up to and including 10 percent
eobalt, less than 5 percent chromiumn, and no nickel, or (b) glass-to-
metal sealing alloys containing 6 up to and including 20 percent

100

100

cobalt.
61044 .- Cobglt)—metal welding rods, wires, and electrodes (including brazing 100
rods). :
(13 L7 SO— Cobalt-alloy welding rods, wires, and electrodes (including brazing rods), 100
special types only.!
Metal powders, n.e.c.:
61987 ceumamm Cohalt-metal powders.... - 100
61987 cacermm Cobalt-alloy metal powders, special types Ol Lo ocmoamaczocoronnmsss b 100

Metal manufactures, n.e.C., and perts, n.e.C.. Metal manufactures,
n.e.c., and parts, n.e.C., except iron and steel and exceptprecious metals:

619952 a-—- Cobalt-metal 0ilo—w—moconmomz=mcmsmmsmmnmmmnoomm=omT " 100

61095 o oo ma- Cobalt-alloy metal foil, special types only I._ 100
Metal manufactures, n.e.c., and parts, D.e.C.:

61995 - coa-o Permanent magnets with a composition capable of an energy product 25

greater than 6 times 10 6 gaussesfoersteds, or containing more. than
95 percent cobalt. (Specify characteristics)

See footnote at end of table.
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TasLE 29.—Posstive list—Cobalt and cobali-bearing materials—Continued

Dept. of
Commerce
schedule
B No.

Commodity description

Processing
code and GLV Vali- Com-
Unit related dollar dated modity
com- value license lists
modity limits required
group

Gronp 6—~METALS AND MANUFACTURES, EXCEPT MACHINERY AND VEHICLES—Continued

- Other Nonferrous Ores, Concentrates, Scrap and Semifabricated Forms (Except Precious)

Cobalt dental alloys.

Cobalt metal in crude forms.

Cobalt ores and concentrates (including red and white alloys)

Cobalt-alloy metal in crude forms, special types only !

Cobalt-metal serap and residues.

Cobalt-alloy serap and residues, special types only *

cobalt by weight.

Cobalt metal in semifabricated forms, n.e.c.

(Specify by name]

more cobalt, except () permapent magnetic metals

pickel. (Specify by names)

Alloy-steel serap of magnetic materials containing more than 25 percent

Other alloy-steel scrap containing 5 percent or more cobalt by weight____
Alloy-steel scrap confaining 5 percent or more cobalt by weight,
(Specify by name)_....---
"! Cobalt-alloy metal in semifabricated forms, n.e.c., special types onlyt

)
Alloy-steel metal in semifabricated forms, n.e.c., containing 6 percent or
with a cobalt
content of 25 percent or less, and (b) high-speed tool steels containing
less than 10 percent cobalt, less than 5 percent chromium, and no |

_| MINL 5.
STEE 3...

Group 8—CHEMICALS AND RELATED PRODUCTS

Industrial Chemicals (Exclusive of Medicinal Chemieals, U.8.P. and N.F.)

83990 ........ Cobalt carbonsite, cobalt hydroxides, cobalt oxalate, cobalt oxides, cobalt | Lbowamaa. SALT 2... 100 | ROvcem- E-13
sulfide, and cobalt phosphide.
Pigments, Paints, Varnishes, and Related Materials
Pigments:
84290 Cobalt oxide. Lb SALT 2... 100 | RO.coee B-13

1 For export control purposes, ‘“special types’; of cobalt alloy include alloys containing any of the following: (a) 50 percent or more cobalt; or (b) 19
percent or more cobalt and 14 percent or more chromium and less than 1 percent carbon; or (c) 19 percent or more cobalt and 14 percent or more chro-

mium and 8 percent or more molybdenum.

Table 30 is a reproduction of that part of the
U.S. Department of Commerce Schedule A,
Statistical Classification of Commodities Im-

ported into the United States with Rates of .

Duty and Tariff Paragraphs, which concerns
cobalt. Table 80 gives the rate under the 1930
Tariff Act and the 1960 effective rate of duty

with the date on which the 1960 rate became
effective.

Duty rates on cobalt oxide and cobalt sulfate
underwent a number of changes between the
1930 Tariff Act and the date of the last change
noted in table 30. These changes are summa-
rized in table 31.



[

88 COBALT—A MATERIALS SURVEY
Taptm 30.—Sections on cobalt from U.8. Department of Commerce Schedule A
Rate of Duty
Schedule A Tarif
commodity Commodity description 1930 Tariff | Effective trade | paragraph
number . Unit of Act (except agreement rate
quantity as noted) (GATT, except
as noted)

oup 6-METALS

Gr
Ferroalloys, Ores, and Metals, N.E.S.

Alloys, n.s.p.f., of one or more of the metals specified in 6250 590, 6250 600 1748
6250 610 1/48, 6250 620 142, 6250 630 0/5L, 6250 650 6731, 6250 655 /81 with one or |
more of the metals aluminum, chromium, cobalt, copper, Ianganese,

pickel, or silicon:
6250 695 .- -- Of titanium (formerly part of 6250 890) - - --mmronnmmsmm-mmsmmToTm T - 20 peb.8/5t.. - 302(n)
6250 699. - Other (formerly part of 6250 690) - -~ < —mmmmm === === b 17 pet.1 6/58. .. 302(n)
Cobalt:
6660 000-—--- Ore and concentrates (include crude ingots) - -
Cobalt content__.-c--mwoommm-mm=m"
6661 000 --—- Metal (include serap)
6740 060 ---—- Zaffer. .. acmemmmmmmmmm=memmmmmeommom oo

Cobalt 0Xide. o nomommmmmmmemmmmmsmesssmmsSnToTmTII I 4¢ Lh.8/e8_ o
Cobalt compounds, n.e.8.:
Linoleate_.-------- 5¢ Lb.8/6l .- 29
Sulphate-----~---- 216¢ Lb.b/oL__. 29
_| 15 pet.8/5. - 29

Salts and compourn

1 Not applicable if containing uranium; then dutiable at 25 percent ad yalorem.
TasLe 31.—Changes in duty rates on cobalt oxide and sulfate, 1930-60
Schedule A

comllirlxodity Commodity description Rate of duty Effective date
o.
____—,_—_/____,______——_—__/——————
8261 000 .---- Cobalt oxide_c---ocmmmmmmmm===m="" 206 b e 1930 Tariff Act-Jan. 20, 1936.
10¢ oecmeeccmme oo Jan. 20, 1936-June 7, 1951,
173 | R June 7, 1951-June 30, 1956.
VL7035 SRR June 30, 1956-July 1, 1957.
e lbo o miemem- July 1, 1957-June 30, 1958.
4¢ o mcc e June 30, 1958.
8380 350. - ---- Coobalt sulfate . ——co---c=m=--===" 10¢ b 1930 Tariff Act—Apr. 30, 1935.
BEID oo ecmmmmmmmm Apr. 30, 1935-June 7, 1951, -
2 oo o June 7, 1951,

Appendix to Chapter 9

TITLE 3—THE PRESIDENT ’;f;at:;;*;kt?:s“&%&&“ﬁfﬁ%ﬁ%’yt‘;%;ﬂ&‘::l‘iif(fx’%r%m‘"f;
. %it‘é;“i:‘i%“sié‘{f??etsﬁﬁbé"x“ﬂy“’éﬁﬁﬁ such, rules, S0 ol do-
PROCLAMATION 2451 seribe the articles or materials included in the prohibition of
eurtailment contained therein. In case of the violation O

H any provision of any proclamation, or of any rule or regu-

COIltI'O]. Of the EXPOIt Of Certa]-n lwtioix,ﬁissue%allieli)eunder,_ slain‘.\((l:hb\Tiolsjf:_lor 01'f vyio%ators, 1%19101;1l
z H conviction, 8! e punishe a fine of not more tha

A.Ith].eS cmd Mateno[ls $10,000.00 or by im gsonment fgr ot more than two years

. . by both h d_impri t. Th horit

WHEREAS section 6 of the Act of Congress entitled ?ran)t]ed (i)n thsl‘;csecti%; gllxlan i@?&ﬁ;‘t’é{e’}m 33, 1322??11{:

“AN ACT To expedite the strengthening of the national Tess the Congress shall otherwise provide.”

defense,” approved July 2, 1940, provides as follows: NOW, THEREFORE, 1, FRANKLIN D. ROOSE-
#Spe. 6, Whenever the President determines that it is VELT, President of the United States of America,

necessary in the interest of national defense to prohibit or acting under and by virtue of the authority vested in

cprtail the exportation of any military equipment or muni- i
fions, or component parts thereof, or machinery, tools, or me by the aforesaid Act of Congress, do hereby pro-
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claim that upon the recommendation of the Adminis-
rator of Export Control I have determined that it is

.pecessary in the interest of the national defense that

on and after January 6, 1941, the following-described
articles and materials shall not be exported from the

United States except when authorized in each case by

2 license as provided for in Proclamation No. 2413 of

July 2, 1940, entitled “Administration of section 6 of

the Act entitled ‘AN Act to expedite the strengthening

of the national defense’ approved July 2, 1940.”:

. Bromine.

Ethylene.

Hthylene dibromide.

. Methylamine.

Strontium Metals and Ores.

Cobalt. :

. Abrasives and abrasive products containing
emery, corundum, or garnet, as well as abra-
sive paper and cloth.

8. Plastic molding machines and presses.

9. Measuring Machines.
10. Gauges.
11. Testing Machines.
12. Balancing Machines.
18. Hydraulic Pumps.
14. Tools incorporating industrial diamonds.

15. BEquipment and plans for the production of

aviation lubricating oil.

IN WITNESS WHEREOF, I have hereunto set my
hand and caused the seal of the United States of
America to be affixed.

DONE at the City of Washington this 20th day of

December, in the year of our Lord nineteen
[sEar] hundred and forty, and of the Independence

of the United States of America the one hun-
dred and sixty-fifth.

aS e

FRANKLIN D ROOSEVELT
By the President:
CORDELL HULL
Secretary of State.

TITLE 32—NATIONAL DEFENSE

Chapter IX—Office of Production
Management

SUBCHAPTER B—PRIORITIES DIVISION |

[General Metals Ozder No. 1]

PART 928—TG RESTRICT INVENTORY ACCUMULA-
TION OF CERTAIN SPECIFIED MATERIALS

To all producers, smelters (primary and secondary),
re-melters, brokers, distributors (warehouse or whole-
sale), processors and fabricators of the following ma-
terials (herein called “Suppliers”) :

Antimony.

Cadmium.

Chromium.

Cobalt.

Copper.

Ferrous Alloys, all types.

Iridium.

Tron and Steel products, including rolled, drawn,
forgings, castings and pig irom.

Lead.

Manganese or Spiegeleisen.

Mercury.

Molybdenumn.

Non-ferrous alloys, all types.

Tin.

Vanadium.

631023—62——7

Secondary materials, or scrap, containing any of the
metals listed herein or any metals already subject to
an order of the Director of Priorities, prepared for sale
in order to recover the metal content thereof.

AND

To all customers of such Suppliers receiving de-
Jiveries of any of the above-specified materials, or of
any material which is known to contain substantial
quantities of any of such specified materials and which
is in semi-processed or pre-manufacturing form (herein
called “Customers”).

Whereas, it is found (1) that the available supply
of the foregoing materials is being diminished at a
rate in excess of that necessary for production, as a
result of over-buying for unnecessary inventories, and
inereased manufacturing for unnecessary stocks, (2)
that the total future requirements, direct and indirect,
of such materials for the fulfillment of Army and Navy
contracts or orders and for other essential purposes
of national defense, and for civilian purposes, is likely
to exceed the requirements definitely ascertainable at
the present time, (3) that the available supplies are
in danger of such diminution from the aforesaid causes
that these may soon be insufficient to fulfill promptly
the requirements for such purposes, and therefore 4)
in order to insure adequate supplies for defense pur-
poses it is necessary to conserve the existing supplies
of said materials from further unnecessary diminu-
tion, until determination of the total requirements
therefor, and until the means of insuring adequate
supplies can be more definitely provided; and

Whereas, it is necessary, as a preliminary step
_toward such conservation for the present to restrict
inventory accumulation, and hereafter to obtain com-
plete information regarding inventories, and, on the
basis of such information, to eliminate excessive in-
ventories by restricting deliveries to the extent neces-
sary to reduce such excessive inventories.

Now therefore, it is hereby ordered :

§ 928.1 General metals order. (a) (1) No Supplier
shall make to any Customer any delivery which such
Supplier knows, or has reason to believe, will effect an
increase for any calendar month in inventories, in the
hands of such Customer, of any such material in the
form delivered, or in other forms than that delivered,
in excess of the quantity necessary, on the basis of
‘such Customer’s usual method and rate of operation,
efficiently to meet required deliveries of such Custom-
er's products.

(2) Further, after the 10th day of each calendar
month, commencing June 10, 1941, no Supplier shall
make any delivery to any Customer unless such Sup-
plier shall have received from such Customer a sworn
statement covering inventories during the preceding
calendar month, in the form attached to this Order
and marked PD-19A."

(8) Bach Supplier shall mail to the Director of Pri-
orities, Office of Production Management, ‘Washington,
D.C., on or before June 1, 1941, a statement of com-
pliance with the requirements of this Order, in the form
attached to this Order and marked Form PD-19B.

(b) (1) No Customer shall accept any delivery from
any Supplier which will effect an increase for any
month in the inventories, in the hands of such Cus-

*tomer, of any such material in the form delivered, or

other forms than that delivered, in excess of that neces-
_sary, on the basis of such Customer’s usual method
and rate of operation, efficiently to meet required de-
Jiveries of such Customer’s products.

(2) Further, on or before the 10th day of each month,
commencing June 10, 1941, each Customer who shall

1 Filed as part of the original document.
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have accepted deliveries from any Supplier during the
preceding calendar month, and each other Customer
pefore receiving any deliveries from any Supplier dur-
ing such current month, shall file with such Supplier a
sworn statement, in the form attached to this Order
and marked PD-19A,! covering guch preceding calendar
month, and shall file with the Director of Priorities,
Office of Production Management, ‘Washington, DC., a
copy of such sworn statement.

(e) Provided, however, That the requirements of
tléis Order shall not apply to deliveries by any Supplier
[»

(1) ores or concentrates of any of the above-specified
materials to any Customer who is a primary processor
or smelter of such ores or concentrates ; or

(2) any of the above-specified materials in any
form- to any person importing the same, whether di-
rectly or through an agent; or

(8) any of the above-specified gecondary materials

or serap to any smelter or re-melter who produces such
secondary materials therefrom for sale as such.

(d) This Order shall take effect on the 1st day of
May 1941, and unless it be extended or sooner revoked
shall expire on the 15th day of July 1941 (0.P.M.
Reg. 3, March 7,1941, 6 F.R. 1596; B.O. 8629, January
7, 1941, 6 F.R. 191; sec. 2(a) Public No. 671, 76th
Congress)

Tssued this 1st day of May 1941
E. R. STETTINIUS, Jr.,

Director of Priorities.
[F.R. Doc. 41-3187 ; Filed, May 1,1941; 10 45 a.m.]

TITLE 32— NATIONAL DEFENSE

Chapter IX—Office of Production
Management

SUBCHAPTER B—PRIORITIES DIVISION

PART 987—COBALT

General Preference Order M-39 to Oonserve the Supply
and Direct the Distribution of Cobalt

‘Whereas the uncertainty of shipments of Cobalt from
abroad, and the national defense requirements for Co-
balt have created a shortage thereof, for defense, for
private account, and for export and it is necessary in
the public interest and to promote the defense of the
United States, to conserve the supply and direct the
distribution thereof ;

Now, therefore, it is hereby ordered, That:

§ 987.1 General preference order M-39—(a) Defini-
tions. For the purposes of this order:

(1) “Cobalt” means and includes:

(i) Ores, concentrates and residues, jncluding bene-
ficiated or treated forms containing Cobalt (commer-
cially recognized).

(ii) The element Cobalt in any form, and combina-
tions with other elements jn which Cobalt is an
essential constituent.

(iii) All chemical compounds in which Cobalt is an
essential and recognizable component.

(iv) All scrap or secondary material containing com-
mercially recoverable Cobalt as defined in (1), (ii), and
(iii) above.

(2) «producer” means any person who mines or
otherwise produces natural materials containing Tre-
coverable quantities of Cobalt.

(3) «Processor”’ means any person who uses Cobalt
in any form for the manufacture of or conversion jinto
(éobalt chemical compounds Or metallurgical forms of

obalt.

(4) «Pealer” means any person who procures Cobalt
either by jmporting or from domestic sources for resale
without change in form, whetber or not such person
receives title to or physical delivery of the material,
and includes gelling agents, warehousemen, and
brokers.

- (b) Regulations incorporated. Except as modified
by the terms of this order and as otherwise specifically
”provided herein, all of the provisions and definitions
“of Priorities Regulation No. 1, issued by the Director
of Priorities on August 27, 1941 (Part 944), a8 amended
from time to time, are hereby jncluded as a part of this
order with the same effect as if gpecifically set forth
herein.

(c) Assignment of preference rating to certain de-
fense orders. Deliveries of Cobalt under all defense
orders (as defined in Regulation No. 1) to which a
preference rating of A-10 or higher has not been spe-
cifically assigned are hereby assigned & preference
rating of A-10.

(d) Forms to be filed before receiving delivery.
Hereafter any person seeking delivery of Cobalt shall
file with the Division of priorities, not 1ater than the
20th day of the month next preceding the month in
which delivery is specified, Forms PD-152 and PD-153
or such other form or forms as the Division of Priori-
ties may from time to time prescribe. The Director
of Priorities may in his discretion from time to time
jssue specific directions exempting particular custom-
ers or classes of customers from the provisions of this
paragraph (d) on the basis of the limited character of
their requirements for Cobalt.

(e) Allocation of deliveries of certain forms of
cobalt. In addition to all other limitations and re-
strictions contained in this order, beginning November
T, 1941, no person shall make or accept delivery of
Cobalt in any of the forms specified in paragraphs
(a) (1) (3) and (2) (1) (i) above, or of Cobalt chem-
jcal compounds to be processed jnto Cobalt metal,
except as specifically authorized by the Director of
Priorities. During each calendar month, the Director
of Priorities will at such time oOr times as he may
determine allocate the supply of Cobalt in the forms
specified in paragraphs (a) (1) (1) and (a) (1) (ii)
above, and of Cobalt chemical compounds fo be proc-
essed into Cobalt metal, among persons geeking deliv-
eries thereof, and specifically direct the manner and
quantities in which deliveries may be made and ac-

the Director of Priorities may take into consideration
any person’s stocks on hand and supply otherwise
available to him, of Cobalt in the forms mentioned, and
of scrap or secondary material containing commer-
cially recoverable Cobalt. Such allocations and
directions will be made primarily to insure satisfac-
tion of all defense requirements of the United States,
poth direct and indirect, and they may be made, in the
discretion of the Director of Priorities without regard
to any preference ratings assigned to particular con-
tracts or purchase orders. ’

(f) Limitations on deliveries and manufacture of
certain cobalt chemical compounds. Unless otherwise
ordered by the PDirector of Priorities: .

(i) Beginning October 1, 1941, the aggregate weight
of Cobalt chemical compounds delivered by any proc
essor or dealer during any calendar month which will
be used for purposes other than manufacturing Cobalt
metal shall not exceed 90% of the average monthly
aggregate weight of such compounds delivered by such
processor or dealer for such purposes during the first
six months of 1941

(ii) During the period from October 1, 1941, to
March 31, 1942, inclusive, the aggregate weight of
Cobalt chemical compounds not commercially converti-
ble into Cobalt metal, which may be processed or man-
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ufactured by any processor, shall be limited to 909% of
the aggregate weight of such compounds processed or
maxiufaetured by him during the first six months of
1941.

(g) Violations. Any person affected by this order
who violates any of its provisions or a provision of
any other order issued by the Director of Priorities,
may be prohibited by the Director from making or
receiving deliveries of Cobalt, or he may be subjected
to such other or further action as the Director may
deem appropriate.

(h) Effective date. This order shall take effect im-
mediately upon its issuance, and unless sooner termi-
nated by direction of the Director of Priorities, shall
expire on the 31st day of March 1942, (P.D. Reg. 1,
Aug. 27, 1941, 6 F.R. 4489; OPM Reg. 3, as amended
Sept. 2, 1941 ; E.O. 8629, Jan. 7, 1941, 6 F.R. 191, B.O.
8875, Aug. 28, 1941, 6 F.R. 4483; sec. 2(a), Public No.
671, 76th 'Congress, Third Session, as amended by
Public No. 89, 77th Congress, First Session; sec. 9,

. Public No. 783, 76th Congress, Third Session)

Issued this 4th day of November 1941.
DoNALD M. NELSON,
Director of Priorities.

[F.R. Doc. 41-8264; Filed, November 4, 1941; 9:49 am.]
Supplementary Order No. M-39—-a

Sec. 987.2 Supplementary order No. M-3%9-a. (a)
It is hereby ordered by the Director of Priorities that,
subject to all the other provisions, restrictions and
limitations of General Preference Order M-39, issued
November 4, 1941, any person is authorized to receive
delivery of cobalt in any of the forms included in the
definition thereof, as set forth in paragraph (a) (1) of
_General Preference Order M-39, up to but not exceed-
ing an aggregate of 50 pounds contained cobalt dur-
ing any calendar month without filling the forms re-

quired by the provisions of paragraph (d) of said

order.

. (b) This order shall take effect immediately upon
its issuance, and unless sooner terminated by direction
of the Director of Priorities, shall expire on the 81st
day of March 1942, (P.D. Reg. 1, Aug. 27, 1941, 6 F.R.
4489; O.P.M. Reg. 3, as amended ‘September 2, 1941,
6 I.R. 4865; E.O. 8629, Jan. 7, 1941, 6 F.R. 191; E.O.
8875, Aug. 28, 1941, 6 F.R. 4483; sec. 2(a), Public No.
671, 76th Congress, Third Session ; as amended by Pub-

lic No. 89, 77th Congress, First Session ; sec. 9, Public!

No. 783, 76th Congress, Third Session.)

Issued this 5th day of December 1941.
J. 8. KNOWLSON,
Acting Director of Priorities.

[F.R. Doe. 41-9152; Filed, December 5, 1941; 11:09 a.m.]

TITLE 32—NATIONAL DEFENSE
Chapter IX—War Production Board

SUBCHAPTER B—DIVISION OF INDUSTRY
OPERATIONS

PART 987—COBALT

General Preference Order M-39 to Oonserve the Sup-
ply and Direct the Distribution of Oobalt (as
amended February 7, 19}2)

Section 987.1 is hereby amended to read as follows:
‘Whereas, the uncertainty of shipments of cobalt from
abroad, and the national defense requirements for
cobalt have created a shortage thereof, for defense,

631023—62——8

in the public interest and to promote the defense of the
United States, to conserve the supply and direct the
for private account, and for export and it is necessary
distribution thereof;

Now therefore, it is hereby ordered that:

§ 987.1 General Preference Order M-39—(a) Defini-
tions. TFor the purposes of this order:

(1) “Cobalt” meang and includes:

(i) Ores, concentrates, crudes, and residues, includ-
ing beneficiated or treated forms containing cobalt
(commercially recognized).

(ii) The element cobalt in any form, and combina-
tions with other elements in which cobalt is an essen-
tial constituent.

(iii) All chemical compounds in which cobalt is an
essential and recognizable component.

(iv) All scrap or secondary material containing
commercially recoverable cobalt as defined in (i), (ii)
and (iii) above, excluding cobalt-bearing iron and steel
serap.

(b) Applicability of Priorities Regulation No. 1.
This order and all transactions affected thereby are
subject to the provisions of Priorities Regulation No.
1, (Part 944), as amended from time to time, except
to the extent that any provision hereof may be incon-
sistent therewith, in which case the provisions of this
order shall govern.

(¢) Restrictions on deliveries—(1) Allocations.
Hereafter, no person shall make or accept delivery of
cobalt except as specifically authorized by the Director
of Industry Operations. The Director will from time
to time allocate the supply of cobalt and specifically
direct the manner and quantities in which deliveries to
particular persons or for particular uses shall be made
or withheld. The Director may also, in his discretion,
require any person seeking to place a purchase order
for cobalt to place the same with one or more particular
suppliers. Such allocations and directions will be
made to insure satisfaction of all defense requirements
of the United States, both direct and indirect, and they
may be made in the discretion of the Director of In-
dustry Operations without regard to any preference
ratings assigned to particular contracts or purchase
orders. The Director may also take into considera-
tion the possible dislocation of labor and the neces-
sity of keeping a plant in operation so that it may be
able to fulfill defense orders and essential civilian
requirements.

(2) Reports. Unless otherwise ordered by the Di-
rector of Industry Operations, no person shall be en-
titled to receive an allocation of cobalt unless, not
later than the 20th day of the month next preceding
the month in which delivery is desired, he shall have
filed with the War Production Board and with any
supplier with whom he may have placed a purchase
order for cobalt, a report in the manner and form
prescribed from time to time by the War Production
Board: Provided, however, That subject to all the
other provisions, restrictions, and limitations of this
order and until further order by the Director of In-
dustry Operations any person may receive deliveries
during any calendar month up to but not exceeding
an aggregate of B0 pounds contained cobalt without
filing the reports required by this paragraph. Failure
by any person to file a report in the manner and on
the date required by this paragraph may be construed
as potice to the Director of Industry Operations and
to all suppliers of cobalt that such person does not
desire an allocation of cobalt during the period to
which such report would have been applicable.

(d) Violations. Any person who wilfully violates
any provision of this order, or who by any act or omis-
sion falsifies records to be kept or information to be
furnished pursuant to this order, may be prohibited
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from receiving further deliveries of any material sub- the United States Maritime Commission, the Panama
ject to allocation, and such further action may be taken Canal, the Coast and Geodetic Survey, the Coast
as is deemed appropriate, jncluding a recommendation Guard, the Civil Aeronautics ‘Authority, the National
for prosecution ander section 33 (A). of the Criminal Advisory Commission for ‘Aeronautics, the Office of
Code (18 U.8.C. 80). Scientific Research and PDevelopment or for any foreign

(e) Communications to War Production Board. Al country pursuant to the Act of March 11, 1941, en-
reports required to be filed hereunder, and all com- titled “An Act to Promote the Defense of the United

munications concerning this order, shall, unless other- States.” (Lend-Lease Act) if in any such case the
wise directed, be addressed to the Cobalt Branch, war « use of cobalt to the extent employed is required by
Production Board, Social Security Building, ‘Washing- the specifications of the prime contract, or
ton, D.C., Reference: M-39. (2) To comply with Safety Regulations jgsued unde.r
£) Revocation of Supplementary Order M-39-a. government authority, provided the pertinent provi-
Supplementary Order M—-39-2, jssued by the Director sions of such regulations were in effect both on
of Priorities December 5, 1041, is hereby revoked. December 1, 1941, and on the date of such use, and
(g) Bffective date. This order shall take effect im- speciﬁcally and exclusively require the use of cobalt
mediately upon its issuance, and unless sooner termi- to the extent employed ; .
pated by direction of the Director of Industry Opera- (3) With the assistance of a preference rating of
tions, shall expire ont the 80th day of June, 1942. (P.D:. A—1-j or higheT. . .
Reg. 1, amended December 23, 1941, 6 T.R. 6630 ~ (d) Prohibitions against sales o deliveries. NO

wW.P.B. Reg. 1, Jan. 26, 1942, 7 F.R. 561, B.O. 0024, person shall hereafter gell or deliver cobalt to any
Jan. 16, 1942, 7 FR. 329; B.0. 9 0, Jan. 24, 1942, 7 person if he knows, or has reason to believe, such

F.R'. 527; sec. 2 (a), Publio No. 671, T6th Congress, material is to be used in violation of the terms of this
Third Session, as amended by Public No. 89, 77th Con- order.

gress, First Session) (e) Limitation of inventories. No manufacturer
. shall receive delivery of cobalt, (including serap), or
Issued this 7th day of Febrg_arg 1%41?(’) WLSON products thereof, in the form of raw materials, semi-

. . . processed materials, finished parts or sub-assemblies
Director of Indusiry Operations. nor shall he put into Dprocess any raw material, in
[F.R. Doc. 421148 ; Filed, February 7, 1942; 10:34 am.] guantities which in either case shall result in an inven-
tory of such raw, semi—processed or finished material
in excess of a minimum practicable working jinventory,

PRl

PART 987—COBALT taking into consideration the limitations placed upon
the production of cobalt products by this order.

Conservation Order No. M-39-b Curtailing the Use of (£) Miscellaneous Provisions—(1) Applicability of

Cobalt in Certain Items priorities Regulation No. 1. 'This order and all trans-

A . “actions affected thereby are subject to the provisions of
‘Whereas, national defense requirements have created Priorities Regulation No. 1, (Part 944), as amended
a §hortage of cobalt for the combined needs of defense, from time to time, except to the extent that any pro-
private account, and export; and the supply now 1s vision hereof may be jneonsistent therewith, in which

and will be insufficient for defense and essential civil- case the provisions of this order shall govern.
jan requirements unless its use in the manufacture of (2) Appeal. Any person affected by this order who
many products where such use is not absolutely neces- considers that compliance therewith would work an
sary for the defense or essential civilian requirements exceptional and unreasonable hardship upon him, OF
is curtailed or prohibited as hereinafter provided; that it would result in a degree of unemployment which
Now, therefore, it i8 hereby ordered that: would be unreasonably disproportionate compared
- §987.3 Conservation Order M-39-b—(a) Prohibi- with the amount of cobalt conserved, or that compli-
tion on use of cobald i articles appearing on List A. ance with this order would disrupt or impair a pro-

(1) Between February 1 and April 30, 1942, inclusive, gram of conversion from non-defense work to defense
no person shall use in the manufacture of any item work, may appeal to the War Production Board, Ref-
on List A more cobalt than 40% of the cobalt used by erence M-39-b, on such forms as may be preseribed
him for such item during the first six months of 1941. by said Board, setting forth the pertinent facts and the

(2) Effective May 1, 1942, no cobalt shall be used in reasons he considers he is entitled to velief. The

the maanaotm:e of any item on List A. Director of Industry Operations may thereupon take
(b) Limitation on all other uses of oobalt. 1 guch action as he deems appropriate. ’
Between February 1 and March 31, 1942, inclusive, Do (3) Applicadility of order. The prohibitions and’

person shall use in the manutacture of any article not restrictions contained in this order shall apply to the
covered bY paragraphs (a) or (e) of this section use of material jn all articles hereafter manufactured
more co‘oalt than 239, of the pobalt used by him for jrrespective of whether such articles are manufactured
guch artlcl_e dprmg tl}e first six months of 1941. pursuant to a contract made prior o subsequent to the
(g) Beginning April 1, 1942, no person shall use effective date hereof, or pursuant to a contract sup-
during any calendar gquarter jn the manufacture of ported by & preference rating. Insofar as any other
any art1q1e not covered by paragraphs (a) or (¢) of order may have the effect of limiting or curtailing to
this .sectlonmore co_balt thgm 859, of the cobalt used a greater extent than herein provided the use of cobalt
by him for such article during the first six months of in the production of any article, the limitations of
1941. : . i . such other order shall be observed. In the absence of
(c) General exceptions. Where and to the extent a specific direction by the Director of Industry Opera-
the use 9f. any less'scarce material is jmpracticable, tions to the contrary, insofar as this order may have
‘ghe prohibitions, limitations and restrictions contained the effect of limiting or curtailing to a greater extent
in paragraphs (a) and (b) of this section shall not than is provided in General Preference Order M-39
gpply to the use of cobalt in the manufacture of any or any other order or any preference rating certificate,
jtem, or for any of the uses set forth on List B at- the use of cobalt jn the production of any article, the
tached, nor in the manufacture of any item which is limitations imposed by this order shall be observed.
being produceq: . (4) Violations or false statements. Any person who
(1) For delivery under a specific contrgct or sub- wilfully violates any provision of this order, or whao
contract for the Army or Navy of the United States, by any act or omisgsion falsifies records to be kept oI
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information to be furnished purusant to this order,
may be prohibited from receiving further deliveries of
any material subject to allocation, and such further
action may be taken as is deemed appropriate, includ-
ing a recommendation for prosecution under section 35
(A) of the Criminal Code (18 U.S.C. 80).

(8) Definitions. For the purposes of thig order:

(1) “Cobalt” means and includes:

(@) Ores, concentrates, crudes and residues, includ-
ing beneficiated or treated forms containing cobalt
(commercially recognized).

(b) The element cobalt in any form, and eombina-
tions with other elements in which cobalt is an essen-
tial constituent.

(¢) All chemical compounds in which cobalt ig an
essential and recognizable component.

(@) All scrap or secondary material containing com-
mercially recoverable cobalt as defined in (@), (b),
and (¢) above, excluding cobalt-bearing iron and steel
scrap.

(ii) “Inventory” of a person includes the inventory
of affiliates and subsidiaries of such person, and the
inventory of others where such inventory is under
the control of or under common control with or avail-
able for the use of such person.

(iii) “Manufacture” means to fabricate, assemble,
mix or process in any other way, but does not include
installation of a finished product for the ultimate
consumer.

(iv) “Item” means any article or any component
part thereof.

(v) “Use” means both (1) the act of putting cobalt
into process in the manufacture of any item and (2)
the act of completing the manufacture of any such
item. (Where a person is limited to a percentage of
the material used in a base period, this limitation ap-

plies respectively to (1) the amount of material put

into process during the base period and (2) the total

amount of material contained in a completed item -
multiplied by the number of such items completed -

during the base period. Each restriction must be ap-
plied separately.)

(vi) “Put into Process” means the first change by a
manufacturer in the form of material from that form
in which it is received by him.

(6) Effective date. This order shall take effect upon'

the date of issuance and shall continue in effect until
revoked by the Director of Industry Operations.
(P.D. Reg. 1, amended December 23, 1941, 6 F.R. 6680;
W.P.B. Reg. 1, Jan. 26, 1942, 7 F.R. 581, E.O. 9024,
Jan. 16, 1942, 7 F.R. 329; E.Q. 9040, Jan. 24, 1942,
7 F.R. 527; sec. 2(a), Public No. 671, 76th Congress,
Third Sesswn, as amended by Public N 0. 89, 77th Ccm-
gress, First Session.)

Issued this 7th day of February 1942.
’ J. 8. KNOWLSORN,
Director of Industry Operations.

List A of Conservation Order M—39-b

The use of cobalt in the items listed below and in all
component  parts thereof is prohibited except to the
extent permitted by the foregoing Conservation Order.

Pigments in any form for any use whatsoever,
including

Ceramics
Glass
Enamelware
Inks

Paints
Stains
Pottery

except where blue glass is necessary for safety or opti-
cal properties.

List B of Conservation Order M-39-b

The uses, and the items listed below and parts thereof
are excepted from the prohibitions and restrictions con-
tained in paragraphs (a) and (b) of the foregoing Con-
servation Order, but only to the extent indicated below
and only to the extent that the use of any less scarce
material is impractieal.

Catalysts

Cattle & Plant Food

Chemical Reagents

Cobalt alloys of all types including cobalt alloys
steels, all types cobalt magnet steel and alloys,
cobalt nonferrous alloys, hard cutting alloys, all
types

Decolorizer for glass

Dryers

Ground Coat Frit -

Hard Facing Compounds

Laboratory and Research Equipment

Pharmaceuticals

Plating )

Pigment for glass wherever needed for optical or
safety purposes.

Health Supplies (as defined in Preference Rating
Order P-29 as the same may be amended, to the
extent a preference rating of A-10, or higher,
is assigned under said Order for the delivery of
Cobalt in the manufacture of any such sup-
plies.)

[F.R. Doc. 42-1149; Filed, February 7, 1942; 10:34 a.m.]

TITLE 32—NATIONAL DEFENSE

Chapter IX—War Production Board

SUBCHAPTER B—DIVISION OF INDUSTRY
OPERATIONS

PART 987-—COBALT

[Amendment 1 to Conservation Order M—39-b]

GURTAILIN G THE USE OF COBALT IN CERTAIN
ITEMS

1. Paragraph (a) of Conservation Order M-39-b?
(§ 987.3) is hereby amended by adding thereto para-
graph (a) (3) to read as follows:

(3) Ground coat frit. No person shall use in the
manufacture of ground coat frit any cobalt except co-
balt-nickel oxide which cannot be advantageously sepa-
rated into cobalt and nickel. Notwithstanding this
provision or any provision in General Preference Or-
der M-39, there shall be no restriction on the sale and
use of existing inventories of ground coat frit con-
taining cobalt in a commercially non-recoverable form
unliess otherwise directed by the Director of Industry
Operations.

2. List B of said order is hereby amended to omit
therefrom the following item:

Ground Coat Frit.
¢P. D. Reg. 1, as amended, 6 F.R. 6680; W.P.B. Reg.
1, 7 F.R. 561; E.0. 9024, 7 F.R. 329; E.O. 9040, 7 F.R.
527; B.O. 9125, 7 F.R. 2719; sec. 2 (a), Pub. Law 671,
76th Cong., as amended by Pub. Laws 89 and 507, 77th.
Cong.)

Issued this 6th day of June 1942,

J. 8. KNOWLSON,
Director of Industry Operations.

[F.R. Doc. 42-5813 ; Filed, June 6, 1942 ; 10 :42 b.,m.] ,'
17 F.R. 901.
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TITLE 32—NATIONAL DEFENSE

Chapter IX—War Production Board

SUBCHAPTER B—DIRECTOR GENERAL FOR
OPERATIONS

PART 987—COBALT
[Amendment 2 to Conservation Order M-39-bl

Section 987.3 Conservation Order M-39-b* as here-
tofore amended, is hereby further amended as follows:

(a) By revoking paragraph (a) (3) as added to
said order by the provisions of Amendment No. 1,
jssued June 6, 1942.

(b) Except to the extent provided in paragraph (a),

nothing herein shall be construed as revoking or modi-
fying Amendment No. 1 jssued June 6, 1942.
(P.D. Reg. 1, as amended, 6 F.R. 6680; W.P.B.Reg. 1,7
Reg. 1, as amended, 6 F.R. 6680; W.P.B. Reg. 1, 7
FR. 567; B.0. 9024, 7 TR, 329; £.0. 9040, 7T F.R. 527 ;
R.0. 9125, 7 F.R. 2719; sec. 2(a), Pub. Law 671, 76th
Cong., as amended by Pub. Laws 89 and 507, 77th
Cong.).

Tssued this 21st day of August 1942.
AMORY HOUGHTON,
Director General for Operations.

[F.R. Dec. 42-8188 ; Filed, August 21, 19425 12:00 m.]

TITLE 32—NATIONAL DEFENSE

Chapter XI—Office of Price
Administration

PART 1405—FERRO ALLOYS
[MPR 489]

TUNGSTEN, MOLYBDENUM, VANADIUM, CO-
BALT, AND CERTAIN OTHER ALLOYS AND
METALS

In the judgment of the Price Administrator it is
necessary and proper to establish maximum prices for
sales of tungsten, molybdenum, vanadium, cobalt, and
certain other alloys and metals by a specific maximum
price regulation. The Price Administrator has ascer-
tained and given due consideration to the prices of
tungsten, molybdenum, vanadium, cobalt, and certain
other alloys and metals covered by this regulation pre-
vailing between October 1 and October 15, 1941, and
has made adjustments for such relevant factors as
he has determined and deemed to be of general ap-
plicability. Qo far as practicable, the Price Adminis-
trator has advised and consulted with representative
members of the industries which will be affected by
this regulation.

In the judgment of the Price Administrator the max-
jmum prices established by this regulation are and
will be generally fair and equitable and will effectuate
the purposes of the Emergency Price Control Act of
1942, as amended. A statement of the considerations
involved in the issuance of this regulation is issued
simultaneously herewith and has been filed with the
Division of the Federal Register.*

Such specifications and standards as are used in this
regulation were, prior to such use, in general use in
the trade or industry affected.

e
17 F.R. 901, 4326.

‘metal sold 0 a metallurgical user.
price per pound of cobalt metal containing a minimum

§ 1405.154 Mazimum prices for tungsien, molybde-
num, venadium, cobalt, and certain other alloys and
metals. Under the authority vested in the Price Ad-
ministrator by the Emergency Price Control Act of
1942, as amended, and Executive Order No. 9250 and
0828, Maximum Price Regulation No. 489 (Tungsten,
Molybdenum, Vanadium, Cobalt, and Certain Other
Alloys and Metals), which is annexed hereto and made
a part hereof, is hereby issued.

AUTHORITY : § 1405.154 jssued under Pub. Laws 421 and
Z%g,l77th Cong. ; B.0. 9250, 7 F.R. T871; E.O. 9828, 8 F.R.
MaxIMUM PRICE REGULATION 489 TUNGSTEN, MOLYBDENUM,
VANADIUM, COBALT, AND CERTAIN OTHER ALLOYS AND METALS
S CONTENTS

e

Maximum prices for tungsten.

Maximum prices for molybdenum.

Maximum prices for vanadium.

Maximum prices for cobalt,

Maximum prices for ferrophosphorus.

Maximum prices for certain special alloys and metals.

Maximum prices for types, grades and sizes of alloys

and metals for which maximum prices cannot be estab-
Jished by sections 1 through 6 of this regulation.

8. Terms of general applicability.

‘9. Exemption of sales for laboratory and experimental
purposes.

10. Sales by independent warehousemen.

11. Maximum prices for certain sellers.

12. Applicability of regulation.

13. Records and reports.

14. Adjustable pricing.

15. Applications for adjustment.

16, Petitions for amendment.

i7. Prohibition against dealing in tungsten, molybdenum,
vanadium, cobalt, and certain other alloys and metals
at prices above the maximum.

18. Enforcement.

19. Licensing.

20. Definitions.

Sgc. 4. Maximum prices for colbalt—(a) Cobalt
The maximum

ASoUR PSS

of 979 cobalt, packed f.o.b. producer’s plant, with
freight allowed to destination on quantities of 25
pounds or more, up to but not in excess of the freight
rate from producer’s plant to Chicago, Illinois, shall
be as follows when sold to a metallurgical user:

Contract| Spot
Kegs, 500 10 550 108 o cvmammmmcmmmamm o mmmen $1.50 $1.60
02568, 100 1DSe—crmocmmmmmmmmmmmmmm e o m e 1.52 1.62
Less than 100 Ibs - - 1.57 1,67

Tor the purposes of this section “metallurgical user”
means a person whose principal use of cobalt metal is
in the production of steels, carbides and ferrous or
non-ferrous alloys.

(b) Other cobalt products and cobalt metal sold 10 _
other users. The maximum prices for the cobalt prod-
uets listed below, and for cobalt metal sold to persons
other than metallurgical users, shall, be, except as
otherwise provided in section 11, (1) the highest prices
charged for such products or metal by a seller on a
delivery made during January, ¥ebruary or March
1942 to a purchaser of the same class, or (2) if the
geller cannot make this determination on the basis of
a delivery, the highest prices which the seller quoted
for delivery of such products during January, Febru-
ary, or March 1942 to a purchaser of the same class.

If the seller cannot determine his maximum prices
under either of the above provisions, his maximum
price shall be subject to the approval of the Adminis-
trator, as set forth in section 7 of this regulation.

The following cobalt products are covered by this
paragraph:

Cobalt metal fines

Cobalt metal powder

Cobalt oxides

.“Gther alloys and compounds of cobalt which are consumed
principally by the metallurgical industry.
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(c) Cobalt ores, conrcenirates and crudes. Cobalt
ores, concentrates and crudes are exempt from the
provisions of this regulation and the General Maxi-
mum Price Regulation.

N.B.: TFor general terms see section 8 below.

SEc. 7. . Mazimum prices for types, grades and sizes
of alloys and metals for which mazimum prices cannot
be established by sections 1 through 6 of this regula-
tion. If the seller of any type, grade or size of alloy
or metal listed in this regulation cannot determine his
maximum prices under the provisions of sections 1
through 6, inclusive, he shall submit his proposed
maximum price for the approval of the Administra-
tor. This price and an analysis of the material shall
be reported within 15 days after delivery and, pending
approval, such price may be paid and reecived sub-
ject to adjustment between the parties.if the price is
disapproved. A price once reported and approved need
not thereafter be reported by the same seller.

Reports called for by this provision shall be made
by letter addressed to the Non-Ferrous Metals Branch,
Office of Price Administration, Washington, D.C. In
approving or disapproving a price submitted for ap-
proval, the Office of Price Administration will consider
whether the price submitted is in line with other
maximum prices established by this regulation.

Sgc. 8. Terms of general applicadility—(a) Credit.
No charge shall be made for extension of credit when
payment is made within 30 days of date of invoice.

(b) No spot premiums on sales to the United States
or any agency thereof. No spot premium may be added
on any sale or delivery to the United States or any
agency thereof of tungsten, molybdenum, vanadium,
cobalt or any of the other alloys or metals covered by
this regulation.

Sec. 9. Ezemption of sales for laboratory and experi-
mental purposes. Sales of tungsten, molybdenum,
vanadium, cobalt, and the other alloys and metals

covered by this regulation shall be exempt from this:

regulation and the General Maximum Price Regulation
when such sales are made for laboratory and experi-
mental uses. For the purpose of this section “sales for
laboratory and experimental purposes” means sales of
relatively small amounts used for testing, research,
sampling or experimental use and covers alloys, metals
and compounds already being produced commercially,
as well as those produced experimentally and in the
process of development.

Sec. 10. Sales by independent warehousemen. The
maximum price at which an independent warehouse-
man may sell tungsten, molybdenum, vanadium, cobalt
or any of the other alloys or metals covered by this
regulation shall be the maximum price at which the
quantity and grade sold by him could be sold by a pro-
ducer for delivery to his warehouse, plus the follow-
ing differentials or premiums:

Percent
500 1bs. and over 10
Less than 500 1bs. down to 100 lbs 15
100 1lbs. and less 20

The maximum price for independent warehousemen
is f.0.b. warehouse with no allowance for freight.

For the purpose of this section “independent ware-
houseman” means a private seller, other than a manu-
facturer of tungsten, molybdenum, vanadium, cobalt
and other alloys and metals or a subsidiary or affiliate
thereof, who renders the service of maintaining a stock
of tungsten, molybdenum, vanadium, cobalt, or other
alloys or metals for the convenience of buyers who
desire to purchase small quantities or to receive quick
delivery.

SEc. 11. Mazimum prices for certain sellers. (a)
Cleveland Tungsten, Inc., Cleveland, Ohio, may sell or
deliver, and any person may buy or receive from
Cleveland Tungsten, Inc. tungsten metal powder, con-

taining a minimum of 99.7% tungsten and a maximum
of .209, alkalis and .02% molybdenum, at a price not
in excess of $5.40 per pound f.0.b. seller’s plant.

(b) The S. W. Shattuck Chemical Company of
Chicago, Illinois, may sell and deliver, and any person
may buy and receive in the course of trade or business
from the S. W. Shattuck Chemical Company, technical
grade tungstic oxide (WQs) ata price not in excess of
$2.58 per pound delivered.

SEc. 12. Applicability of regulation—(a) Geograph~
ical. The maximum prices established by this regu-
lation shall apply to the forty-eight states and the Dis-
trict of Columbia.

(b) Eazport sales. The maximum price at which
any person may export tungsten, molybdenum, vana-
dium, cobalt or any other alloy or metal covered by
this regulation shall be determined in accordance with
the provisions of the Second Revised Maximum BEx-
port Regulation,® issued by the Office of Price
Administration.

(¢) Import sales and sales of imported tungsten,
molybdenum, venadium, cobalt, and other alloys and
metals. Neither this regulation nor the General Max-
jmum Price Regulation ° shall apply to the importation
of tungsten, molybdenum, vanadium, cobalt, and the
other alloys and metals listed in this regulation. This
regulation shall apply, however, to the sale of all tung-
sten, molybdenum, vanadium, cobalt, and other alloys
and metals listed in this regulation after they shall
have been imported into the forty-eight states and the
District of Columbia.

(d) Relation to General Mazimum Price Regulation.
This regulation supersedes the General Maximum Price
_Regulation as to sales and deliveries which are covered
by, or expressly excluded from, this regulation.

Sgc. 13. Records and reports. (a) On and after
November 8, 1943, every person making a purchase or
sale of tungsten, molybdenum, vanadium, cobalt, and
other alloys and metals covered by this regulation shall
keep for inspection by the Office of Price Administra-
tion, for so long as the Emergency Price Control Act
of 1942 remains in effect, complete and accurate rec-
ords of each such purchase or sale showing (1) the
date thereof, (2) the name and address of the buyer
and the seller, (3) the quantity and analysis of each
grade and size purchased or sold, (4) the date of de-
livery of each shipment, and (5) the price paid or
feceived. The invoice or any other customary record
containing the required data may be retained for the
purposes of this section.

(b) Persons subject to this regulation shall submit
such reports, subject to the approval of the Bureau of
the Budget in accordance with the Federal Reports
Act of 1942, as the Office of Price Administration may
from time to time require.

SEc. 14. Adjustable pricing. Any person may agree
to sell at a price which can be increased up to the
maximum price in effect at the time of delivery; but
no person may, unless authorized by the Office of Price
Administration, deliver or agree to deliver at prices
to be adjusted upward in accordance with action taken
by the Office of Price Administration after delivery.
Such authorization may be given when a request for
a change in the applicable maximum price is pending,
but only if the authorization is necessary to promote

*distribution or production and if it will not interfere
with the purposes of the Emergency Price Control Act
of 1942, as amended. The authorization may be given

“ by the Administrator or by any official of ‘the Office of

Price Administration to whom the authority to grant
such authorization has been delegated. The authoriza-
tion will be given by order, except that it may be given

18 F.R. 4132, 5987, 7662, 5987. 9998.
58 F.R. 3006, 3449, 4347, 4486, 4724, 4848, 4974, 6047,
6962, 8511, 9025, 9991, 11955, 13724.
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by letter or telegram when the contemplated revision
will be the granting of an individual application for
adjustment.

Sgc. 15. Applications for adjustmeni—(a) When
available. The Office of Price Administration will ad-
just any maximum price established by this regula-
tion whenever it finds, from an application or adjust-
ment or on its own motion, that the price impedes or
threatens to impede any geller’s production of any
commodity and that the seller’s production is necessary
for essential war or civilian purposes. i

(b) Considerations. In considering whether produc-
tion is impeded or threatened, among other factors,
consideration will be given to: (1) costs of and reve-
nue from the commodity in question; (2) the relative
jmportance of the commodity in the seller’s overall
business; (3) the profitableness of the seller’s business ;
and (4) any special facts which the seller calls to the
attention of the Office of Price Administration.

(c) Amount of adjustment. Increase in price will
be permitted in an amount which the Office of Price
Administration considers sufficient to avoid the imped-
ing of production or the threat of impeding production.

(d) Form of application. An original and one copy
of an application for adjustment must be filed with the
Office of Price Administration, Washington, D.C. Itis
suggested that, before filing an application for adjust-
ment under the provisions of this section, the seller ob-
tain from -the Non-Ferrous Metals Branch, Office of
Price Administration, ‘Washington, D.C., a statement
of ‘ the ‘specific information that will be necessary in
order that his application may receive prompt action.

Sgc. 16. Petitions for amendment. Any person seek-
ing an amendment of any provision of this regulation
may file a petition for amendment in accordance with

the provisions of the Revised Procedural Regulation -

No. 1,% issued by the Office of Price Administration.

Sec. 17. Prohibition against dealing in tungsten, ‘

molybdenum, vanadium, cobalt, ferrophosphorus’ and
other alloys and metals at prices above mazimum.
(a) On and after November 8, 1943, regardless of any
contract, agreement, or other obligation, no person shall
sell or deliver tungsten, molybdenum, vanadium, cobalt,
ferrophosphorus or any other alloys or metals covered
by this regulation and no person in the course of trade
or business shall buy or receive tungsten, molybdenum,
vanadium, cobalt, ferrophosphorus or any other alloys
or metals covered by this regulation at prices higher
than the maximum prices set out in this regulation:
and no person shall agree, offer, solicit, or atterpt to
do any of the foregoing. .

(b) Any practice or device which is an attempt to
get the effect of 2 price higher than the maximum with-
out actually charging a higher price is prohibited and
is as much a violation of this regulation as an outright
excessive price. This applies to devices involving com-
missions, services, transportation arrangements, pre-
miums, special privileges, tying-agreements, trade un-
derstandings and the like.

(¢) Prices lower than those set out in this regula-
tion may be charged, demanded, paid or offered.

Sge. 18. Enforcement. (a) Persons violating any
provision of this regulation are subject to the criminal
penalties, civil enforcement actions and suits for treble
damages provided for by the Emergency Price Control
Act of 1942, as amended.

(b) No war procurement agency, nor any contract-
ing or paying finance office thereof, shall be subject to
any liability, eivil or criminal, imposed by this regula-
tion or the Emergency Price Control Act of 1942, as
amended. “War procurement agency” includes the
War Department, the Navy Department, the United

67 F.R. 8961 : 8 F.R. 3313, 3533, 6173, 11506.

States Maritime Commission and the Lend-Lease Sec-
tion in the Procurement Division of the Treasury De-
partment, or any agency of the foregoing.

Sgc. 19. Licensing. The provisions of Licensing
Order No. 1, licensing all persons who make sales under
price control, are applicable to all sellers subject to
this regulation. A geller’s license may be suspended
for violation of the license or of any one or more maxi-
mum price regulations. A person whose license is
suspended may nof, during the period of suspension,
make any sale for which his license has been sus-
pended.

SEo. 20. Definitions. (a) ‘When used in this regula-
tion the term:

(1) “Person” jncludes an individual, corporation,
partnership, association, or any other organized group
of persons, or legal successor or representative of any
of the foregoing, and includes the United States or
any agency thereof, or any other government or any
of its political subdivisions, or any agency of any of
the foregoing.

(2) “Purchaser of the same class” refers to the
practice adopted by the seller in setting different prices
for sales to different purchasers or kinds of purchasers
or for purchasers located in different areas or for dif-
ferent quantities or grades or under different condi-

: tions of sale.

(3) “Contract price” means that price determined
by a written contract calling for delivery or deliveries
of an estimated amount at some future date or dates
within a specified period of time, not less than three
months.

(4) “Gross ton” means 2,240 pounds.

(5) “Spot price” means the price for a gingle or iso-
lated sale for delivery within three months.

(6) “Carload lots” means not less than the mini-
mum quantity which may be shipped by the seller to
the particular buyer at the carload tariff rate.

(7) “Freight” means the charge for transportation
not in excess of the charge made by railroads and in-
cludes the federal tax on guch railroad transportation
charge.

(8) “Tungsten’” means any one of the materials
which are specifically listed in section 1 and any other
alloy or compound of tungsten which is consumed
prineipally by the metallurgical industry.

(9) “Molybdenum” means any one of the materials
which are specifically jisted in section 2 and any other
alloy or compound of molybdenum which is consumed
principally by the metallurgical industry.

(10) «“yVanadium” means any one of the materials
which are specifically listed in section 3 and any other
alloy or compound of vanadium which is consumed
principally by the metallurgical industry.

(11) “Cobalt” means any one of the materials which
are specifically listed in section 4 and any other alloy
or compound of cobalt which is consumed principally
by the metallurgical industry.

(12) «Ferrophosphorus” means an alloy of phos
phorus as described in section 5.

(13) “Other alloys and metals” means any of the
materials covered in section 6.

(14) “Alloy of compound of a particular element’
(as tungsten) means an alloy or compound, consumet
principally by the metallurgical industry, in whicl
the particular element accounts for a larger part of th
material cost than any other constituent element.

(15) «“Metallurgical industry” means the group O
industries which produce metals, steels, carbides an
ferrous and non-ferrous alloys.

(b) Unless the context otherwise requires, the def
nitions set forth in section 302 of the Emergency Pric
Control Aet of 1942 shall apply to other terms used i
this regulation.
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This regulation shall become effective November 8,
1943.

NotE: All reporting and record-keeping requirements of
this regulation have been approved by the Bureau of the
Budget in accordance with the Federal Reports Act of 1942.

Issued this 2d day of November 1943.

CHESTER BOWLES,
Acting Administrator.

[F.R. Doc. 43-17725 ; Filed, November 2, 1943 ; 5:05 p.m.]

Chapter XI—Office of Price
Administration

TITLE 32—NATIONAL DEFENSE
PART 1305—ADMINISTRATION
[Supp. Order 129]

EXEMPTION AND SUSPENSION FROM PRICE
CONTROL OF MACHINES, PARTS, INDUSTRIAL
MATERIALS AND SERVICES

A statement of the considerations jnvolved in the
jssuance of this supplementary order, issued simul-
taneously herewith, has been filed with the Division
of the Federal Register.

AUTHORITY ¢ § 1305.157 jgsued under 56 Stat. 28, 7653 57
Stat. 566 ; Pub. Law 383, 78th Cong.: Pub. Law 108, 79th
Cong. ; E.O. 9250, 7 E.R. 7871 ; B.O. 9328, 3 F.R. 4681; B.O.
9599, 10 F.R. 10155 Directive 68 of the Director of Economic
Stabilization.

ARTICLE I—EXEMPTIONS

ggcroN 1. Articles exempted from price control.
Notwithstanding the provisions of any price regulation
or order heretofore issued by the Office of Price Admin-
istration, or any price regulation or order hereafter
jssued by the Office of Price Administration, except an
amendment of this order, all purchases, gales and de-
liveries, unless otherwise stated below, of any of the
machines, parts, sndustrial materials and services listed
in the sections appearing under this Article are exempt
from price control.

SEc. 2. Building materials—(a) Construction mate-
rials and refractories as follows.

Architectural terra cotta.
(b) Mechanical building equipment as follows.

Cast iron cornices.

Continuous stove wood pipe.

Maechine-banded wood pressure pipe.

Ornamental iron brackets.

So%)id b(cln‘ed wood pressure pipe, machine-banded or wire-
ound.

Wire-bound wood pressure pipe.

Wood-lined pressure pipe.

Wrought iron balustrades.

Wrought iron fences.

sgo. 3. Lmmber and primary forest products—(a)
Miscellaneous primaery forest products as follows.

Florist foliage.

Sro. 4. Machines and parts and machinery serv-
jces—(a) Electrical equipment as follows.

Batteries, wet-cell electric storage, when sold by a manu-

facturer to a brand owner, pursuant to a cost-plus-a-
fixed-fee or & cost<plus—a—percentage-of-cost contract.

Bi-metallic strips.

Lighting fixtures, especially designed and built for indi-
ytidual jnstallation, excluding modifications of standard
items.

X-ray equipment and supplies, exelusive of X-ray tubes.

(b) Miscellaneous equipment as follows.

Gas meters, tin-cased.
Voting machines, and parts.

(e) Processing machinery ond parts as follows.
Broom sewing machines and parts.

(d) Transportation equipment and services a8
follows.

Repair to ships and boats when undertaken for a war pro-
curement agency.

Sgo. 7. Paper and paper products——(a) Miscellaneous
paper products as follows.

Stamped envelopes gold to and by the Post Office Depart-
ment of the United States Government.

SEc. 8. Rubber, chemicals and drugs—(a) (1) Chem-~
icals and drugs when sold for the purposes of scientific
and medical research, for analytical and educational
uses or for quality control of industrial products as
follows.

Laboratory reagent gpecialty solutions.

Prepared culture media.
Reagent chemicals.

(2) Chemicals and drugs as follows.

Guinea pig complement.

Crude botanical drugs jmported from Canada.

(b) Miscellaneous commodities made in whole or in
part of rubber, synthetic or substitute rubber as
follows: :

Buﬁs{:l forms and fillers (other than surgical bust forms and
ers).

ARTICLE 1I—SUSPENSIONS

Sec. 9. Notwithstanding the provisions of any price
regulation or order heretofore jssued by the Office of
Price Administration, or any price regulation or order
hereafier issued by the Office of Price Administration,
except an amendment of this order, price control is
suspended as to all purchases, sales and deliveries,
unless otherwise stated below, of any of the machines,
parts, industrial materials and services listed in the
sections appearing under this Article. These suspen-
sions are for an indefinite period of time except when
it is otherwise specifically provided by the Adminis-
frator.

SEgo. 10. Building materials—(a) Construction ma-
terials and refractories as follows:

Arxchitectural dimension gtone, monuments and memorials.

Sgo. 11, Lumber and primery forest products.
Sec. 12. Machines and parts and machinery Serv-
ices—(a) Electrical equipment as follows: .

Searchlights, military, completely assembled.
(b) Machine tools and parts as follows:
Spring—winding and wire-forming machinery.
(e) Miscellaneous equipment as follows:

Clockwork systems, jndustrial.

Engines, Army tank.

Furnaces and ovens, jndustrial and 1aboratory, except space
heating, warm air furnaces, stoves, blast furnaces and
jndustrial furnaces and ovens used solely for the manu-
facture of coke, pig iron and steel, or used for food
processing.

Heating, melting, burning and thawing equipment, portable,
for industrial and transportation uses, excluding fire pots
and blow torches. . .

Gauges, standard industrial and special purpose, including
plug, ring, snap, height, length and location gausges, but
not testing machines.

Gyroscopes.

Marine instruments.

Numbering and marking machines for use on metal, excep
office machines.

Optical processing machinery, manufacturers, except BI
optical and laboratory machinery.

Pipe wrapping and coating machinery.

Reproduction machinery, architectural and engineering, sucl
as blue printing, prown printing and white printing, bu
not photogrwphic process machinery.

Siren blowers, designed for air raid precautionary use.

Steam engines, except railroad locomotives.
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(d) Transportation equipment and services as
follows.

Heavier and lighter than air aireraft. . .

Parts for heavier and lighter than air aireraft, including
any product upon which further fabrication'need not be
performed in order to complete its identification as a part
specially designed for the production or repair of aircraft,
but exciuding specifically : L.

(1) Lumber requiring further fabrication.

(2) Any part whose end use cannot be
seller.

(3) Airplane tires and tubes.

determined by the

(4) Die castings covered by Maximum Price Regulation 377

(Die Castings). . .

(5) Iron and steel castings covered by Revised Price Sched-
ule 41 (Steel Castings and Railroad Specialties), Maximum
Price Regulation 214 (High Alloy Castings), Maximum
Price Regulation 235 (Manganese Steel Castings and
Manganese Steel Castings Produets), Maximum Price
Regulation 241 (Malleable Iron Castings), or Maximum
Price Regulation 244 (Gray Iron Castings). .

(6) Non-ferrous castings covered by Revised Maximum Price
Regulation 125 (Non-ferrous Castings). .

(7) Plywood (except that molded specially for airplanes).

Marine equipment listed in Revised Maximum Price Regu-
lation 136 (Machines, Parts and Industrial Equipment).:

Ships and boats, new or used, over twenty-five feet in
length, excluding stock boats built to the manufacturer’s
specifications and. selling at a price of not more than
$3,000 to the user, and excluding parts, subassemblies or
fittings for such ships and boats when sold separately.

Sgc. 18. Metals—(a) Non-ferrous metals and prod-
ucts as follows:

Primary'aluminum ingot and pig.

‘Aluminum castings subject to Revised Maximum Price Regula-

tion 125 (Non-ferrous. Castings).

Magnesium scrap.

Remelt magnesium ingof.

Magnesium and magnesium alloy ingot.

Magnesium castings subject to Revised Maximum Price Reg-
ulation 125 (Non-ferrous Castings).

Mercury,

Die castings subject to Maximum Price Regulation 377 (Die
Castings). .

ARTICLE ITI—GENERAL PROVISIONS

Sgo. 17, Articles not affected by this order. The
provisions of this order do not exempt or suspend from
price control articles which are not listed, although
such articles may have incorporated in them or be
sold with articles which are exempted or suspended
from price control.

Sgc. 18. Records and reporting.—(a) Exemption or
suspension from price conirol shall not affect ithe
responsibility of @ person to preserve records which,
on the date of exemption or suspension, he was required
to keep under the provisions of the applicadble price
regulation or regulations. Records of individual trans-
actions after exemption or during a period of suspen-
sion need not be retained or reports need not be made
except as may be provided by paragraph (b) of this
section.

(b) Special records and reporting requirements.

Sgo. 19. Definitions for the purpose of this supple-
mentary order. (a) “Person” means an individual,
corporation, partnership, association, or any other
organized group of persons, legal successor Or repre-
sentative of the foregoing.

(b) “Price- regulation” means the price schedule
effective in accordance with section 206 of the Emer-
gency Price Control Act of 1942, as amended, a maxi-
mum price regulation or temporary maximum price
regulation, heretofore or hereafter issued, or any
amendment or supplement thereto or order thereunder
heretofore or hereafter issued.

(¢) “War procurement agency”’ means the War De-
partment, the Department of the Navy, the United
States Maritime Commission, the War Shipping Ad-
ministration, the Lend-Lease Section of the Procure-
fnent Division of the Treasury Department, and any
agency of any of the foregoing.

SEc. 20. Relationship between this order and Sup-
plementary Order 45 and Supplementary Order 123.

§

- plementary Order
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The provision of this Supplementary Order supersedes
the provisions of Supplementary Order 45 and Sup-
123 as to any article listed in this
order.

Sec. 21. Geographical applicability. The provisions
of this order shall be applicable to purchases, sales
and deliveries in the forty-eight States of the United
States and the District of Columbia.

This Supplementary Order No. 129 shall become
effective August 81, 1945. :

Tssued this 26th day of August 1945.

CHESTER BOWLES,
Administrator.

[F.R. Doc. 45-16229; Filed, Aug. 29, 1945; 4:27 p.m.]

TITLE 32—NATIONAL DEFENSE

Chapter XI—Office of Price
Administration

PART 1305—ADMINISTRATION
[SO 129, Amdf. 26]

EXEMPTION AND SUSPENSION FROM PRICE
.CONTROL OF MACHINES, PARTS, INDUSTRIAL
MATERIALS AND SERVICES

A statement of the considerations involved in the
issuance of this amendment, issued simultaneously
herewith, has been filed with the Division of the Fed-
eral Register.

Supplementary Order 129 is amended in the follow-
ing respects:

1. Section 2(c) is amended to read as follows :

(e) Millwork as follows:

Wooden picture frame mouldings.

2. Section 3 is amended to read as follows:

Sgc. 8. Lumber, primary forest products, and con-
tainers and accessories—(a) Miscellaneous forest prod-
ucts as follows:

Domestically grown bamboo poles.

Florist foliage.
Imported briarwood.

(b) Containers and accessories as follows:
Wooden cooperage dowels.

3. In section 10, paragraph (c) is deleted and para-
graphs (d) and (e) are redesignated (e¢) and (d),
respectively.

4. Section 11 is amended to read as follows:

SEc. 11. Lumber, primary forest products and con-
tainers and accessories—(a) Lumber and primery
forest products as follows:

Bourbon grade stave and heading bolts priced in section 12 of
Maximum Price Regulation 535-6.
Sitka spruce cigar box lumber.

(b) Containers and accessories as follows:

Cigar boxes, wooden, or combination wood and paper.

Milk bottle crates of metal or metal and wood in combination,
used for the delivery of milk in glass bottles and for the
return of empty glass bottles to the dairy.

New white oak bourbon cooperage and new bourbon cooper-
age stock which meet the grade requirements specified in
the “Grade Rules and Specifications” of the Associated
Cooperage Industries of America, Inc., and are priced in
Maximum Price Regulation 424 or the General Maximum
Price Regulation.

Post and rail (hurdle type) fencing made from split or round

locust, chestnut, Tennessee red cedar or white cedar.

Sitka spruce cigar box shook.

(e) Services performed on primary forest products
as follows:

The dehydrating or artificial seasoning of any primary forest
product by the
‘“Tengerizing”.

Tenger process, also known as
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5. Section 13 (a) is amended by adding the following
to the list of commodities thereunder:
Chrome ores.
Cobalt.
Ferroalloys, metals and products covered by MPR 489.
Ferrochromium and chromium metal.
Ferrosilicon and silicon metal.
Molybdenum.
Tungsten.
Vanadium.
This amendment shall become effective June 12, 1946.
Issued this 12th day of June 1946.
PAUL A. PORIER,
Administrator.

[I.R. Doec. 46-9969 ; Filed, June 12, 1946; 11:52 a.m.]

TITLE 32A—NATIONAL DEFENSE,
APPENDIX

Chapter [—National Production Au-
thority, Department of Commerce

[NPA Reg. 1]
PART 10—INVENTORY CONTROL

This regulation is found necessary and appropriate
to promote the national -defense and is issued pursuant
to the authority granted by section 101 of the Defense
Production Act of 1950. Consultation with industry
representatives in advance of the issuance of this reg-
ulation has been rendered impracticable by the fact
that the regulation applies to all trades and industries.

10.1 Purpose.

10.2 Materials covered.

10.3  Persons affected

10.4 Practicable minimum working inventory.
10.5 Restriction on receipts.

10.6 Restriction on delivery.

10.7 Restriction on ordering.

10.8 Adjustment of orders. .

10.9 Receipts permitted after adjustment of orders.
10.10 Separate operating units.

10.11 Imported materials.

10.12 Minimum sales quantity.

10.13 Defense against claims for damages.

10.14 Records, reports and audits.

10.15 Applications for adjustment or exception.
10.16 Violations.

AvuTHORITY : §§ 10.1 to 10.16 Issued under sec. 704, Pub.
Law 774, 81st Cong. Interpret or apply sec. 101, Pub, Law
g’{%s 81st Cong., sec. 101, E.O. 10161, Sept. 12, 1950, 15 F.R.

§ 10.1 Purpose. The purpose of this part is to pre-
vent the accumulation of excessive inventories of ma-
terials in short supply. It does this by limiting the
quantities of such materials that can be ordered, re-
ceived, or delivered.

§ 10.2 Materials covered. This part applies only to
those materials listed in the attached Table I in the
shapes and forms therein specified.

§ 10.3 Persons affected. This part does not apply to
ultimate consumers buying for personal or household
use but does apply to everyone else buying or selling
either for use or for resale (including resale in export
trade).

§ 10.4 Practicable minimum working inventory. As
used in this part, the term “practicable minimum work-
ing inventory” means the smallest quantity of material
from which a person can reasonably meet his deliveries
or supply his services on the basis of his currently
scheduled method and rate of operation. In the
absence of unusual circumstances, if the ratio of a
person’s inventory to his currently scheduled opera-
tions is substantially greater than the ratio which he
found it necessary to maintain between inventory and
operations during the recent past, his inventory will be
considered excessive.

§ 10.5 Resiriction on receipts. (a) No person may
receive or accept delivery of material listed in table
I if his inventory of that material is, or by such re-
ceipt would become, more than a practicable minimum
working inventory.

(b) In figuring his inventory, a person must include
all such material in his possession or held for his ac-
count by others but not that held by him for the
account of others. Material is considered to be in
inventory until actually put into process or actually
installed or assembled.

(e¢) This part does not provide for disposal of ex-
cess inventory which may be on hand. Excess inven-
tory may, however, be subject to requisition, under
certain circumstances, as provided in section 201(a)
of Title II of the Defense Production Act of 1950.

(d) Any person engaged in a seasonal business or
industry who normally stocks inventory in advance
of the season may, notwithstanding the restriction in
paragraph (a) of this section, accept such advance
delivery of his seasonal requirements provided that
the deliveries accepted are no greater and no further
in advance than those which he would normally accept
in the ordinary course of this business to meet reason-
ably anticipated seasonal requirements.

§ 10.6 Resiriction on delivery. No person may de-
liver any material if he knows or has reason to believe
that his customer is not permitted to receive it under
this part. :

§ 10.7 Restriction on ordering. (a) No person may
place any order calling for delivery of any material
earlier or in larger amounts than he would be permitted
to receive under this part.

(b) A person may not place orders with different
suppliers totalling more than he is permitted to receive
even though he intends to cancel one or more of the
orders before delivery.

. §10.8 Adjustment of orders. (a) Outstanding
orders, placed before the effective date of this part,
for delivery earlier or in greater quantities than a
person is permitted to receive, must be promptly can-
celled, reduced or deferred to the extent that the origi-
nal scheduled delivery would result in his exceeding
his practicable minimum working inventory.

(b) A person whose requirements change, either
because of an alteration in operations,- slowing or
stoppage of production, delayed delivery by suppliers,
or otherwise, must promptly cancel, reduce or defer
his outstanding orders to the extent that the original
scheduled delivery would result in his exceeding his
practicable minimum working inventory.

§ 10.9 Receipts permitted after adjustment of
orders. Where a person has promptly adjusted his
outstanding orders as required by § 10.8, delivery of
the material involved may be made and received and
the restrictions on receipts may be exceeded to the
following extent only:

‘(a) Delivery may be made and accepted if the
supplier has shipped the material or loaded it for ship-
ment before receipt of the instruction to adjust.

(b) Delivery may be made and accepted of any
special item which the supplier actually has in stock
or in production, or for the production of which he
has acquired special components or special materials.
For the purpose of this part, a special item is one that
the supplier does not usually make, stock, or sell, and

‘which cannot readily be disposed of to others.

(¢) Delivery may be made by, and accepted from

_a producer, if the material has already been produced

or is in production before receipt of the instruction to
adjust and cannot be used to fill other orders on the
producer’s books.

§ 10.10 Separate operating units. In the case of a
person who keeps separate inventory records for them,
this part applies to each such operating unit inde-
pendently.
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§1011 Imported materials. A person may import
any material acquired prior to landing without regard
to the inventory restrictions of this part. However,
jf his inventory of a material thereby becomes in
excess of the amount permitted, he may not receive
further deliveries of it from domestic sources until
his inventory is reduced to permitted levels. The
inventory restrictions of this part do apply to any
deliveries of the imported material he makes, and to
the amount of it that any person accepting delivery
from him is permitted to receive. ¥

§10.12 Minimum sales quantities. In the case of
materials that are mass produced or are normally
marketed only in minimum sales quantities, a person
may order and receive from a producer a minimum
production run of such a material, or from any
other supplier a minimum sales quantity, provided it is
not practicable for him to procure his needs from
other suppliers in smaller quantities, even though his
inventory of such material is thereby increased be-
yond a practicable minimum working inventory.” He
may not receive additional quantities, however, until
his inventory is reduced below a practicable minimum
working inventory.

§10.13 Defense against claims for damages. Per-
sons complying with this part are entitled to the pro-
tection afforded by section 707 of the Defense Produc-
tion Act of 1950, which provides in part that “No
person shall be held liable for damages or penalties
for apy act or failure to act resulting directly or in-
directly from his compliance with ‘a rule, regulation,
or order issued pursuant to this act, notwithstanding
that any such rule, regulation, or order shall thereafter
be declared by judicial or other competent authority
to be invalid.”

§10.14 Records, reports and eudits. (a) From the

date of issuance of this part, each person subject to its
provisions shall retain in his possession the records °

which he customarily maintains of inventories, receipts,
deliveries and use. This does not require any addition
to present accounting records and methods and does
not specify any particular accounting method.

(b) Persons subject to this part shall make such
records and submit such reports to the National Pro-
duction Authbority as it shall require, subject to the
terms of the Federal Reports Act.

(¢) All records required shall be made available at
the usual place of business where maintained, for in-
spection and audit by duly authorized representatives
of the National Production Authority.

§10.15 Applications for adjusiment or exception.
Any person affected by any provision of this part may
file an application for an adjustment or exception upon
the ground that such provision works an exceptional
and unreasonable hardship upon him not suffered gen-
erally by others in the same trade or industry or that
its enforcement against him would not be in the in-
terest of the national defense program. All such
applications, as well as any other letters or questions,
should be addressed to the National Production Au-
thority, Washington 25, D.C., Ref: R-L

§ 10.16 Violations. Any person who wilfully violates
any provision of this part, or furnishes false informa-
tion or conceals any material fact in the course of
operation under it, is guilty of a crime and upon con-
viction may be punished by fine or imprisonment or
both. In addition, administrative action may be taken
against any such person to compel necessary adjust-
ment of his inventories or to suspend his privilege of
making or receiving further deliveries of materials
subject to this part.

Note: All reporting and record-keeping requirements of
this part have been approved by the Bureau of the Budget in
accordance with the Federal Reports Act of 1942,

COBALT—A MATERIALS SURVEY

This regulation shall take effect on September 18th,
1950.
NATIONAL PRODUCTION
AUTHORITY,
WirriaMm H. HARRISON,
Administrator.

[SEAL]

TaBLE I—MATERIALS TO WHICH THIS RBEGULATION APPLIES

BUILDING MATERIALS

Portland cement.
Gypsum board, sheathing and lath.

CHEMICALS

Aleohol, industrial (ethyl aleohol).
Benzene (benzol).

Caustic soda, all grades, liquid and solid.
Chlorine, gaseous and liquid.

Glycerine, crude and refined.

Soda ash (sodium carbonate), all grades.

FOREST PRODUCTS

Lumber :

Softwood and hardwood, rough-sawed, dressed, or worked
to a pattern, including: box, crates and package shook
manufactured from sawed Tumber ; softwood cut stock,
and hardwood small dimension stoek ; but not including
railway cross tles, mine ties and hardwood flooring.

Softwood plywood :

Softwood plywood including: softwood plywood made In
hardwood plywood mills; plywood which has a soff-
wood face; and softwood plywood which has been
overlaid with paper, plastie, metal, or other material,
but not including hardwood veneer.

‘Wood pulp.

IRON AND STEEL

Iron:

Pig iron. .

Gray iron castings, rough and semifinished ; malleable iron
castings, rough and semifinished.

Steel (Carbon and alloy, including stainless).

Ingots and semifinished steel, including skelp ; steel cast-
in%s, rough and semifinished ; structural shapes and
piling ; plates; rails and track accessories; wheels and
axles ; bars, including reinforcing and cold finished bars;
standard pipe and tubing; wire, wire rods and wire
produects; tin plate, terne plate and black plate; hot
rolled sheet and strip; cold rolled sheet and strip; gal-
vanized sheet and strip; electrical sheet and strip; and
other mill shapes and forms.

Forgings, rough.
Iron and steel serap.

METALS AND MINERALS

Aluminum :
Primary and secondary in erude form. .
Semifabricated shapes: castings (including die) ; plate,
sheet and strip; rolled structural shapes, rod, bar and
wire ; extruded shapes; tube blooms and tubings; powder,
flake and paste.
All aluminum and aluminum base scrap containing com-
mercially recoverable aluminum.
Columbium :
Ferro-columbium, potassium columbium fluoride, eolum-
bium oxide, and columbium carbide.
All serap or secondary material containing commercially
recoverable columbium.
Cobalt: -
Cobalt, the element in any form and combination with
other elements in which cobalt is an essential con-
stituent, except: cobalt concentrates; cemented carbide
tipped tools, cast cobalt-chrome-tungsten-molybdenung
tools, alloy hard-facing welding rods and materials, anc
paints, varnishes, lacquers, inks, and similar products,
containing cobalt driers.
Al scrap or secondary materials containing commercially
recoverable cobalt.
Copper:
Refined copper (fire refined and electrolytie).
Secondary copper and cop})er-base alloys. .
Copper and copper base & loys ; alloy plate, sheet and strip
alloy rod, bar and wire (including extruded shapes)
alloy tube and pipe; unalloyed rod, bar and wire (in
cluding extruded shapes) ; unalloyed tube and pipe
copper wire and wire products; copper and copper-bas
alloy castings.
All copper and copper pase alloy scrap containing con
mercialy recoverable copper.
Magnesium :
Magnesium, primary and secondary ingots.
Semifabricated shapes. .
All magnesium base alloy scrap containing commerciall
recoverable magnesium.
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Manganese :

Manganese metal, ferro-manganese, spiegeleisen and all
other compounds and alloys in which manganese is an

~ essential and recognizable component,

All scrap and material containing sufficient manganese to
be of commercial value.

Nickel :

Nickel, alloyed or unalloyed.

Tmported nickel matte.

Nickel and nickel alloy, metal (cathode nickel, pigs, shot,
and other primary forms).

Nickel and nickel alloy, secondary.

Nickel and nickel alloy, semifinished; bars, rods, tubes,
sheet bar, ingot, blooms, billets, sheet strip and similar
mill products not further manufactured.

All nickel and nickel base alloy scrap and nickel silver
serap containing commercially recoverable nickel.

in ¢

Tin, primary and secondary.

All'tin and tin base alloy scrap containing commercially
recoverable tin.

Tungsten : ’

Tungsten, in any form or shape into which it may be
fabricated : except such finished forms as are fabricated
for installation (without further processing) into elec-
trical communication systems, incandescent Jamps, and
elecgroxéic equipment such as radio, radar and similar
products,

Tungsten, ferro, metal powder and any other ferrous com-
bination of the element tungsten in semnimanufactured
or manufactured form, excluding alloy steel, high speed
steel and tool steel.

Tungsten, all nonferrous mixtures or alloys containing
tungsten, prepared for any purpose requiring further
procesging, whether the same or manufactured by means
of melting, pressing, sintering, brazing, soldering or
welding, including but not limited to mixtures or alloys
to be used in the production of tools and tool blanks
or as hard facing materials; but not including any
finished tools.

Tungsten, all chemieal compounds having tungsten as a
recognizable and essential component.

Tungsten, all serap or secondary material containing com-
mercially recoverable tungsten.

Zinc :
Zine, slab (all grades). ,
Zine, base alloy in crude form.
Zine, dust and oxide.
Zine, and zine-base alloy secrap containing commercially
recoverable zinc.
Nonferrous serap not covered above.

RUBBER MATERIALS

Natural rubber, dry latex.

Synthetic rubbers, including latices, GR-S, butyl, neoprené,
and N-types.

TEXTILE MATERIALS

Burlap (Hessian).

Cotton pulp.

High tenacity rayon yarn.

Nylon staple and nylon filament yarn.

[F.R. Doc. 50-8241; Filed, Sept. 18, 1950; 8:45 a.m.]

TITLE 32A—NATIONAL DEFENSE,
APPENDIX

Chapter VI—National Production
Authority

[NPA Order M-10]

PART 30—COBALT

This order is found necessary and appropriate to
promote the national defense and is issued pursuant to
the authority granted by section 101 of the Defense
Production Act of 1950. In the formulation of this
order consultation with industry representatives has
been rendered impracticable due to the necessity for
jmmediate action and because the order affects a large
number of users in different trades and industries.

80.1 What this part does.

30.2 Cobalt to which this part applies.
80.8 Limitation on inventory.

30.4 Placing and adjusting orders.

AUTHORITY : §§ 80.1 to 30.4 issued under sec. 704, Pub.
Law 774, 8lst Cong. Interpret or applg see. 101, Pub. Law
574581“ Cong. ; sec. 101, .0, 10161, Sept. 9, 1950, 15 F.R.

§30.1 What this part does. This part establishes
specific inventory limitations for cobalt. Itthus supple-
ments Part 10 of this chapter (NPA Reg. 1) but super-
sedes Part 10 only insofar as jnconsistent therewith.

§30.2 Cobalt to which this part applies. This part
applies to all kinds and forms of cobalt as described in
Table I to Part 10 of this chapter (NPA Reg.1). This
part applies also to imported as well as domestic cobalt
except where such imported cobalt remains in the hands
of the person buying it directly from the foreign seller.

§ 30.8 Limitation on inventory. No person may re-
ceive delivery of cobalt if his inventory thereof exceeds,
or by such receipt would be made to exceed, his mini-
mum requirements for the succeeding 20 days at his
then scheduled method and rate of operation.

§304 Placing ond adjusting orders. No person
shall place any order calling for delivery of cobalt
earlier or in quantities greater than he would be per-
mitted to receive under § 30.3. Any person who, on the
effective date of this part or at any other time, has
outstanding orders for cobalf calling for delivery
earlier or in quantities greater than he would be per-
mitted to receive under §30.3 shall forthwith notify
his supplier of the extent to which delivery cannot be
accepted as scheduled, and such orders shall be ac-
cordingly adjusted.

This part shall take effect on November 30, 1950.

NATIONAL PRODUCTION
AUTHORITY,
'W. H. HARRISON,
Administrator.

{F.R. Doc. 50-10919; Filed, Nov. 29, 1950; 12:06 p.m.]

- TITLE 32A—NATIONAL DEFENSE,
APPENDIX

Chapter VI—National Production
Authority

[NPA Order M-10, as Amended December 30, 1850]
PART 30—COBALT

This order, as amended, is found necessary and
appropriate to promote the national defense and is
jssued pursuant to the authority granted by section
101 of the Defense Production Act of 1950. In the
formulation of this order, as amended, there has been
consultation with industry representatives, including
trade assoeiation representatives, and consideration
Has been given to their recommendations.

This amendment constitutes, in effect, a completely
new order, inasmuch as the former Order M-10, as
jssued on November 30, 1950, contained only inventory
control provisions similar to those contained in § 30.8
of this amended order.

[sEAL]

TXPLANATORY PROVISIONS

5 20.1 What this part does.

30.2 Relation to other regulations.
80.3 Definitions.

RESTRICTIONS ON USE

30.4 Uses prohibited.
80.5 Substitution required.

RESTRICTIONS ON DELIVERIES

30.6 Allocation authorizations required. :
307 Hxceptions from allocation requirements.
30.8 Limitation on inventory.



RECORDS AND REPORTS

30.9 Records to be kept.

30.10 Audit and inspection.
Reports. .
GENERAL PROVISIONS

Adjustments and exceptions.
Communications.
Violations.

AUTHORITY : §§ 30.1 to 80.14 issued under sec. 704, Pub‘..
Taw 774, Slst Cong. Interpret or apply sec. 101, Pub. Law
é;g_ 81st Cong.; sec. 101, E.0. 10161, dept. 9, 1950, 15 F.R.

5. g

EXPLANATORY PROVISIONS

§30.1 What this part docs. The purpose of this
part is to conserve and provide for the distribution of
the limited supply of cobalt so as best to serve the
interest of national defense and essential civilian pro-
duction. This part prohibits the use of this strategic
material in the manufacture of specified products
which are relatively less essential or in which sub-
stitute materials may effectively be used. It estab-
jishes limits on additions to inventory and brings
cobalt under allocation Dby prohibiting, subject to
limited exceptions, any deliveries not covered by allo-
cation authorizations to be issued monthly by the
National Production Authority. Provision is thus
made whereby the supply remaining after defense re-
quirements are met may be equitably distributed
through normal channels for essential civilian uses
and with due regard for the needs of new and small
businesses.

§30.2 Relation to other regulations. The provi-
fons of this part supersede other National Production
Authority regulations and orders with which they are
in conflict but in all other respects such regulations
and orders remain applicable to cobalt. In particular,
Part 11 of this chapter (NPA Regulation 2) continues
to apply to cobalt, but deliveries on DO rated orders,
as well as on any other orders, may be made only in
accordance with allocation authorizations, except as
otherwise provided in this part. The National Pro-
duction Authority may from time to time issue special
directives as to deliveries of cobalt and, unless other-
wise provided therein, such directives will prevail
over the provisions of this part.

§30.3 Definitions. As used in this part:

(a) “Person” means any individual, corporation,
partnership, association or any other organized group
of persons and includes any agency of the United
States or any other government.

(b) “Cobalt” means cobalt metal, cobalt alloys,
cobalt oxide, cobalt salts, and all other primary chem-
jeal compounds which result from the processing of
cobalt ores, concentrates, crudes, or cobalt residues
and cobalt-bearing scrap.

(¢) “Manufacture” means to melt, alloy, mix, fabri-
cate or process in any other way, or assemble or in-
corporate in assemblies, or to consume or otherwise
employ in the course of manufacture, any cobalt; but
does not include the installation of a finished product
or repair part for the ultimate consumer.

RESTRICTIONS ON USE

§30.4 Uses prohibited. (a) After January 31,
1951, no person shall use cobalt in the manufacture of
pigments in any form: Provided, however, That this
prohibition shall not apply to:

(1) The use of cobalt in the manufacture of driers,
blue glass where necessary for optical or safety pur-
poses, laboratory equipment, decalcomanias for decorat-
ing tableware, or artists’ materials.

(2) The use of cobalt required by any person to
fill an order that is rated under the priorities system
established by Part 11 of this chapter (NPA Regulation
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2) or to comply with any order or directive of the Na-
tional Production Authority.

(8) The use by any person of a quantity of cobalt
not in excess of 50 pounds (cobalt content), during
any 3-month period beginning February 1, 1951, for all
purposes otherwise prohibited under this section.

(b) During January 1951, no person shall use more
cobalt for the purposes prohibited in paragraph (a) of
this section than the average monthly amount he used
for such purposes during the third calendar quarter
of 1950.

§30.5 Substitution required. No cobalt oxide shall
be used for any purpose where (a) there is available
2 mixed cobalt-mickel oxide which it is not economical
or practicable to separate into cobalt oxide and nickel
oxide and (b) the use of such material is not deleteri-

ous to the public health.

RESTRICTIONS ON DELIVERIES

§30.6 Allocation authorizations required. (a)

After January 31, 1951, no person shall deliver cobalt
or accept delivery of cobalt (including any person im-
porting directly for his own use) in any month ex-
cept in accordance with the terms of an allocation au-
thorization issued for such month by the National Pro-
duction Authority on Form NPAF-16.
* (b) An application for an allocation authorization
must be filed with the National Production Authority by
the purchaser on Forms NPA¥-15 and NPAF-16 not
later than the 15th day of the month preceding the
month in which delivery is sought. Such application
must furnish all information required by the form.

(e) The authorization allocation (Form NPAF-16)
jssued will be sent by the National Production Author-
ity to the appropriate supplier (s) and a copy furnished

" to the purchaser. The authorization requires the sup-
* plier to make delivery to the extent of the purchaser’s

orders within the limit of the authorization. In plac-
ing his orders, the purchaser shall specify the date
and serial number of the applicable allocation author-
jzation. The purchaser may only use cobalt received
under an authorization by the National Production
Authority for the uses specified in NPAF-16.

§ 30.7 Exceptions from allocation requirements.
The provisions of § 30.6 shall not apply to—

(2) Deliveries of cobalt to the General Services Ad-
ministration for the sole purpose of stockpiling.

(b) Deliveries of cobalt directly from a foreign
source for the purpose of resale only.

(¢) Deliveries of cobalt to any person whose total
receipts from all sources during the current calendar
month are not thereby made to exceed 25 pounds (cobalt
content) and who so certifies to his supplier in sub-
stantially the following form on his order:

The undersigned cerifies to the supplier, and to the National
Production Authority, that receipt of this shipment in the
month requested will not bring-our total receipts of cobalt
during that month above 25 pounds {cobalt content).

(d) Deliveries of cobalt bearing scrap, cobalt ores
and concentrates.

§30.8 Limitation on inventory. No person (not-
withstanding any allocation made to him) shall place
an order for cobalt calling for delivery, and no person
shall accept delivery of cobalt, at a time when his in-
ventory thereof exceeds, or by acceptance of such de-
livery would be made to exceed, one month’s minimum
requirements at his then scheduled rate and method
of operation, or a minimum practicable working inven-
tory within the meaning of Part 10 of this chapter
(NPA Regulation 1), whichever is smaller. Any person
who, on the effective date of this part or at any other
time, has outstanding orders for cobalt calling for de-
livery earlier or in quantities greater than he would be
permitted to receive under this section, shall forthwith
notify his supplier of the extent to which delivery can-
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not be accepted as scheduled, and such orders shall
pe adjusted accordingly. Imported, as well as domestic
cobalt, except when such jmported cobalt remains in
the hands of a person who has purchased it directly
from a foreign seller, is subject to this section and so
is to be included in computing inventory. Cobalt which
has been processed toany degree, but has not yet been
actually incorporated into a finished or partially-fin-
ished produect, is likewise to be jncluded in computing
inventory.

RECORDS AND REPORTS

§30.9 Records to be kept. Rach person participat-
ing in any transaction covered by this part shall retain
in his possession for at least two years records of re-
ceipts, deliveries, inventories, and use, in sufficient
detail to permit an audit that determines for each
transaction that the provisions of this part have been
met. This does not specify any particular accounting
method and does not require alteration of the system
of records customarily maintained, provided such rec-
ords supply an adequate basis for audit. Records may
be retained in the form of microfilm or other photo-
graphic copies instead of the originals.

§30.10 Audit and inspection. All records required
by this part shall be made available at the usual
place of business where maintained for inspection and
audit by duly authorized representatives of the Na-
tional Production Authority.

§30.11 Reports. (a) Every person who at any
time in a calendar month had in his possession or under
his control or during the month consumed more than
50 pounds of cobalt (i.e., cobalt content), shall report
to the National Production Authority on Form NPAF-
15 on or before the 15th day of the following month.
However, if he applies on such form for an allocation
of cobalt for delivery during the succeeding month, his
application serves also as the required report.

(b) Persons subject to this part shall make such:
records and submit such reports to the National Pro-

duction Authority as it shall require, subject to the
terms of the Federal Reports Act (5 U.8.0. 189-139F').
NoTs : All record-keeping and reporting requirements of this

part have been approved by the Bureau of the Budget in
accordance with the Federal Reports Act.

GENERAL PROVISIONS

§30.12 Adjustments and exceptions. Any person
affected by any provision of this part may file a request
for adjustment or exception upon the ground that such
provision works an undue or eXceptional hardship
upon him not suffered generally by others in the same
trade or industry, or its enforcement against him
would not be in the interest of the national defense or
in the public interest. In considering requests for ad-
justment claiming that the public interest is prejudiced
by the application of any provision of this part, consid-
eration will be given to the requirements of the public
health and safety, civilian defense, and dislocation of
labor and resulting unemployment that would: impair
the defense program. Bach request shall be in writing
and shall set forth all pertinent facts and the nature
of the relief sought and shall state the justification
therefor.

§ 30.13 Communications. All communications con-
cerning this part shall be addressed to the National
Production Authority, Washington 25, D.C., Ref : M~10.

§30.14 Violations. Any person who wilfully vio-
lates any provision of this part, or furnishes false
information or conceals any material fact in the
course of operation under it, is guilty of a crime and
upon conviction may be punished by fine or imprison-
ment, or both. In addition, administrative action may
be taken against any such person to suspend his priv-
ilege of making or receiving further deliveries of ma-

_rated orders for iron and steel.
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terials or using facilities under priority or allocation
control and to deprive him of further priorities assist-
ance.

This part, as amended, shall take effect on Decem-
ber 30, 1950.
NATIONAL PRODUCTION
AUTHORITY,
W. H. HARRISON,
Administrator.

[F.R. Doc. 51-150; Filed, Jan. 2, 1951; 12:07 p.m.]

TITLE 32A—NATIONAL DEFENSE,
APPENDIX

Chapter VI—National Production Au-
thority, Department of Commerce
[NPA Order M-1, as amended April 6, 1951]
M-1—IRON AND STEEL

[sEAL]

This amendment to order M-1 is found necessary and
appropriate to promote the national defense and is
issued pursuant to authority granted by section 101
of the Defense Production Act of 1950. In the issu-
ance of this amendment, consultation with industry
representatives has been rendered impracticable due
to the necessity for immediate action.

This amendment affects NPA Order M-1, as amended
March 15, 1951, in the following respects:

Tt adds a sentence at the conclusion of section 8;
redesignates sections 14 to 19 inclusive, as sections 15
to 20, inclusive; adds a new gection designated section
14 ; designates the text of section 17 (as redesignated)
as paragraph (a) ; adds to section 17 (as redesignated)
a new paragraph designated paragraph (b); changes
the word “Column” wherever it occurs to “Part”; and
amends Table I, as set out at the end of the order, in
its entirety.

Sec.

1. What this order does. .

Forms of iron and steel products to which this order
applies. |

. Required shipment dates. .

Rejection of rated orders (lead time).

Product limitation for acceptance of rated orders.

Conditions for acceptance of rated orders.

Changes in lead time.

Allotments for further conversion. .

. Extension of ratings for further conversion of steel

produets.

10. NPA assistance in placing rated orders.

11, Scheduled programs.

12. Minimum orders.

13. Inventories.

14, Ferro-alloys.

15, Application for adjustment or exception.

16. Communications.

17. Reports.

18. Records.

19. Audits and inspection.

20. Violations.

AUTHORITY : Sections 1 to 20 jssued under sec. 704, Pub.
Law 774, 81st Cong. Interprets_ or applies sec. 101, Pub.
Law 774, 81st Cong., sec. 101, E.O. 10161, Sept. 9, 1950,
15 I.R. 6105, 3 CFR 1950 Supp.; sec. 2, E.O. 10200, Jan. 3,
1951, 16 F.R. 61.

SgorioN 1. What this order does.

PRAGGPE O

This order ap-

';plies particularly to producers of iron and steel and

aceepting, and scheduling
Its purpose is to pro-
vide equitable distribution of rated orders among all
iron and steel producers of the particular products in
order to make possible maximum production and to re-
duce to a minimum disruption of normal distribution.
It makes provision for required acceptance of rated
orders based on a percentage of previous shipments, and
provides for allotment and maximum inventories. It

provides rules for placing,
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supplements NPA Regs. 1 and 2, but only those provi-
sions of Regs. 1 and 2 which are inconsistent with this
order are superseded, and all other provisions of those
regulations continue to apply to the iron and steel in-
dustry.

See. 2. Forms of iron and steel products to which
this order applies. The iron and steel products to

which this order applies are set out in Table I at the"

end of this order. Table I also sets out the lead time

(days) and product limitation for acceptance of rated,

orders. This order also applies to all second quality
materials and shearings and material sorted or sal-
vaged from steel scrap and sold for other than remelt-
ing purposes.

SEC. 3. Required shipment dates. A rated order for
jron or steel in any of the forms listed in Part A of
Table I must specify shipment on a particular date or
in a particular month, which, in no case, may be earlier
than required by the person placing the order. The
producer of iron or steel must schedule the order for
shipment within the requested month as close to the
requested shipment date as is practicable considering
the need for maximum production.

Sgc. 4. Rejection of rated orders (lead time). A
producer of iron or steel in a form listed in Part A
of Table I need not accept a rated order which is re-
ceived by him less than the number of days (lead
time) set forth in Part B of Table I prior to the first
day of the month in which shipment is requested, unless
specifically directed to accept such order by the Na-
tional Production Authority.

SEgc. 5. Product limitation for acceptance of rated
orders. Unless specifically directed by NPA, no iron
or steel producer shall be required to accept rated
orders for shipment from any one producing unit re-
gardless of location in any one month in excess of the
percentages set forth in Part C of Table I, of his aver-
age monthly shipments of the products listed in said
part, as made by him during the period from January 1,
1950, through August 31, 1950. Where no percentage
limitation is set forth as to any product, it is expected
that the amount of such product to be called for by
rated orders will be relatively small.

SEc. 6. Conditions for acceptance of rated orders.
Unless otherwise specifically directed by the National
Production Authority, and subject to the provisions of
NPA Reg. 2, each iron or steel producer shall be re-
quired to accept rated orders calling for shipment in
any one month from any one of his producing units
regardless of location, of products listed in Part A of
Table I up to the amount of the percentages listed in
Part C of Table I of his average monthly shipments
of such products from that producing unit during the
period from January 1, 1950, to August 31, 1950.
Where no percentage is listed in Part C, in regard to
any iron or steel product, each iron or steel producer
shall be required to accept all rated orders served upon
him, subject to the provisions of NPA Reg. 2, unless
otherwise specifically directed by the National Pro-
duction Authority.

Sge. 7. Changes in lead time. (2) If an iron or
steel producer would have an open space on his pro-
duction schedule created by the difference between the
lead time of forty-five days as established by this order
as originally issued or as subsequently amended, and
a longer lead time as established by section 4 of this
order, he shall continue to accept rated orders to fill
such open space on his production schedule, on the
basis of a lead time of forty-five days, before he applies
the newly established longer lead time. In filling such
open space on his production schedule, as above re-
ferred to, an iron or steel producer shall be governed
by the product limitation percentage appearing in Part
C of Table I. :

COBALT—A MATERIALS SURVEY

Bzample: Under the previously established lead time of 46
days, a steel producer ‘would, up to December 17, 1950, accept
DO rated orders for shipment in February 1951, Where a
jead time has been increased to 120 days, he would, up to
January 31, 1951, accept DO rated orders for shipment in
June 1951, In the application of this example, the steel pro-
ducer would continue to accept DO rated orders for shipment
in March and April 1951, on the 45-day lead time until he
had arrived in any one month at the product limitation per-
centage of that product as set forth in Part C, of Table L
Thereafter, he would conform to the new lead time of 120
days for shipment in the succeeding months.

(b) In the example in paragraph (a) of this section,
if the product limitation percentage under Part C of
Table T as to that particular iron or steel product has
been increased from 5 percent to 10 percent, the iron
or steel producer should accept DO rated orders up to
the amount of the new product limitation percentage
figure, commencing with shipments for the month of
March 1951, and should continue at that new figure
thereafter.

Sgc. 8. Allotments for further conversion. A steel
producer who buys from another steel producer a steel
product listed under the heading “Steel Mill Products”
in Part A of Table I (herein called “steel mill prod-
ucts”), and by further processing converts, for resale,
the purchased steel into another steel mill product is
engaged in further conversion. For the purpose of
this section, the steel producer who sells a steel mill
product for further conversion shall be called a pro-
ducer supplier and the steel producer engaged in
further conversion shall be called a converter. Rach
producer supplier shall make a monthly allotment of
his production of each steel mill product that remains
after shipments on DO ratings and NPA directives to
each of his converter customers. Such monthly allot-
ment shall be at least equal to that percentage of his

_available production so remaining, as the producer
. supplier’s shipments to each converter customer bore

to his total shipments, during the base period, from
January 1, 1950, through September 30, 1950. A pro-
ducer supplier must accept orders placed by his con-
verter customer up to the limit of his allotment :
Provided, however, That such orders are placed in
accordance with the lead times in Part B of Table I.
Shipments under such allotments shall be made in
addition to shipments to the same converter customer
pursuant to authorized extension of DO ratings.
Orders placed under the provisions hereof must be for
substantially the same product as was supplied to
each such converter during such period, except for
minor variations in size and design. In determining
the amount of the monthly allotments, adjustments
may be made by a producer supplier, with the consent
of the converter involved, to provide for any abnormal
situations which affect any steel products. Producer
converters in Canada shall be entitled to the benefits
of this section, and producer suppliers in the United
States shall make monthly allotments to Canadian
producer converters in accordance with the provisions
of this section.

Sec. 9. Ewxtension of ratings for furiher conversion
of steel products. All DO ratings extended for the
purpose of further conversion of steel products shall
have the symbol FC added to the two-digit designation
following the prefix DO on the order.

Sgo. 10. NPA assistance in placing rated orders.
Any person who is unable to place a rated order for
iron or steel due to the limitations imposed by sections
5 and 6 of this order should apply to the NPA, Iron
and Steel Division, Ref.: M-1, specifying the pro-
ducers who refused to accept the order. The NPA
will arrange to assist him in locating other sources of
supply.

Sge. 11. Scheduled programs. NPA will from time
to time approve scheduled programs calling for the
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production and delivery of iron and steel products for
stated purposes, over specified periods of time. Upon
approval of major programs of this type, supplements
to this order will be issued describing such programs
and specifying the manner in which they are to be
carried out by the iron and steel industry. There-
after, directives will be issued to individual concerns
establishing schedules for their participation in such
programs. Such directives shall be complied with by
the recipients in accordance with the terms thereof,
unless otherwise directed by NPA.

See. 12. Minimum orders. The minimum orders that
may be placed with DO ratings or under NPA directives
are set out in Table II at the end of this order. The
minimum quantity for each size and grade of any
item for shipment at any time to any one destination
is listed opposite the appropriate item. If all other
requirements of this order have been met, orders for
such minimum quantities shall be accepted.

Sec. 18. Inventories. In addition to the provisions
of NPA Reg. 1, relating to inventory control, it is
considered that a more exact requirement applying to
users of iron or steel products is necessary. No per-
son obtaining iron or steel products for use in manu-
facture, processing, or construction, may receive or
accept delivery of a quantity of iron or steel products
if his inventory is, or by such receipt would become,
in excess of that necessary to meet his deliveries or
supply his services on the basis of his scheduled
method and rate of operation pursuant to this order
during the succeeding 45-day period, for steel products,
gray and malleable iron castings, and 30-day period
for pig iron, or in excess of a practicable minimum

working inventory (as defined in NPA Reg. 1), which-

ever is less. For the purpose of this section, iron and
steel products listed in Table I in which only minor
changes or alterations have been effected shall be
included in inventory. NPA Reg. I will apply to iron
and steel products except as modified by this section.
Said 45-day limitation does not apply to persons who
order structure steel for use in construction (including
buildings, bridges, and other structures of a like type)
and who order it delivered cut to the specifications re-
quired for a specific project and who normally keep
such steel segregated for the specific project. In-
stead, no such person may accept delivery of such
steel more than 45 days before it is scheduled to be
fabricated or, if it is not to be further fabricated,
before it is scheduled to be assembled. :

Sec, 14. Ferro-alloys. (a) As used in this section
and in section 17 of this order, “ferro-alloys” means
and includes, in such form or condition that the same
may be used in the production of alloy iron, steel, or
nonferrous products, the following elements and their
compounds, and scrap containing usable quantities of
any one or more of such elements or of any compound
or compounds of any one or more of such elements:
Boron, calcium, chromium, cobalt, columbium, man-
ganese, molybdenum, nickel, silicon, tantalum, titani-
um, tungsten, vanadium, and zirconium.

(b) Every person shall comply with any direction
or directions issued by NPA respecting the use, and
restrictions and limitations on the use, of any ferro-
alloy or alloys in the production of alloy iron, steel,
or nonferrous products,

(¢) No person shall receive or accept delivery of any

ferro-alloy to be used for alloying purposes at a time

when his inventory thereof exceeds, or by acceptance -

of such delivery would be made to exceed, 45 days’
requirements on the basis of his then scheduled method
and rate of operation or a practicable minimum work-
ing inventory (as defined in NPA Reg. 1), whichever

© 139-139F).

is less. The provisions of this paragraph shall be con-
strued to supersede the inventory limitation provisions
of NPA Orders M-10 (Cobalt), M-14 (Nickel), M-30
(Tungsten), M—-33 (Molybdenum), and M—49 (Colum-
bium and Tantalum), so far as the inventory limitation
provisions of said orders apply to persons having in
inventory any ferro-alloy to be used for alloying pur-
poses.

Sec. 15. Application for adjustment or exception.
Any person affected by any provision of this order
may file a request for adjustment or exception upon
the ground that his business operation was commenced
during or after the base period, or because any pro-
vision otherwise works an undue or exceptional hard-
ship upon him not suffered generally by others in the
same trade or industry, or its enforcement against him
would not be in the interest of the national defense
or in the public interest. In considering requests
for adjustment claiming that the public interest is
prejudiced by the application of any provision of this
order, consideration will be given to the requirements
of the public health and safety, civilian defense, and
dislocation of labor and resulting unemployment that
would impair the defense program. Each request shall
be in writing, shall set forth all pertinent facts and
the nature of the relief sought, and shall state the justi-
fication therefor.

SEc. 16. Communications. All communications con-
cerning this order shall be addressed to National Pro-
duction Authority, Washington 25, D.C., Ref: M-1.

Sec. 17. Reports. (a) Persons subject to this order
shall make such records and submit such reports to
the NPA as it shall require, subject to the terms of
the Federal Reports Act (P.L. 831, 77th Cong., 5 U.S.C.
In accordance with this section all steel
producers are required to report on “NPAF-13—Steel

. Producers’ Report of Orders Accepted for DO Ratings

and Programs” the orders accepted bearing DO rat-
ings and orders resulting from programs made effec-
tive by NPA directives; and on “NPAF-17—Steel Pro-
ducers’ Monthly Report of Shipments and Past Due
Qders” the record of the shipments and past due orders
by DO ratings and programs made effective by NPA
directives.

(b) Every person shall submit to NPA such reports
as it shall require with respect to the receipt, consump-
tion, shipment, and maintenance in inventory of any
ferro-alloy as defined in section 14 (a) of this order:
Provided, That no person shall be required to file, as
to any ferro-alloy, any report in addition to such report

-with respect thereto as he files pursuant to any order

of NPA establishing allocation or inventory control over
the use of such ferro-alloy.

SEc. 18. Records. Each person participating in any
transaction covered by this order shall retain in his

< possession for at least 2 years records of receipts.

deliveries, inventories, and use, in sufficient detail to
permit an audit that determines for each transaction
that the provisions of this order have been met. This
does not specify any particular accounting method and
does not require alteration of the system of records
customarily maintained, provided such records supply
an adequate basis for audit. Records may be retained
in the form of microfilm or other photographic copies
instead of the originals.

Sec. 19. Audit and inspection. All records required
by this order shall be made available at the usual place
of business where maintained for inspection and audit
by duly authorized representatives of the NPA.

Sec. 20. Violations. Any person who wilfully vio-
lates any provision of this order or any other order or
regulation of NPA or who wilfully conceals a mate-



106 : COBALT—A MATERIALS SURVEY

TapLg 1.—Iron and steel products to which this order applies—RBefer to Section 5

Part A Part B Part C
Lead times (days) Production limitation, required
acceptance (percentage)
Carbon
Name of product (including
Carbon | Low alloy | Stainless Full alloy lovg‘alﬁoy Stainless | Full alloy
¥ 1g) -
strength)
(€] @ @ @ o @ @

Steel (including wrought iron) mill products:
Ingots.

2
Billets, projectile and shell QUAlEY. o e o omsmmoommmze
Blooms, slabs, billets (except projectile and shell quality)
Tube TOURAS. - oo oo cmmmmmmmcmmmmmmmmm s msmmmm oo
Sheet bars--.---
Skelp-.-- -
Wire rods. - oo ccccmmmocmemmmmmmmmom s
Structural shapes (heavy)--
Steel piling.._--c-ococee-
Plates—rolled armor.
Plates—0ther. o oooooamoom-un
Rails—standard (over 60 pounds)
TRails—all other_ - oo
Joint bars.coccaceommacomenmmmmmomas
Tie plates..
Track Spikes. oo oeoccommnmmmmnenaae
Wheels (rolled and forged). --——-----
T Peaia et ey ST
Bars—hot-rolled, projectile and shell quality (includes all
projectile components such as fuzes, adapters, and base

45 =3 I 575 (13) XXXX 6
50 50
XXXX
40

plugs)
Bars—hot-rolled, other (including light shapes)----
Bars—reinforeing... -
Bars—cold-finished...

Standard pipe--.--
Oil-country g00d8. cmccmmcmccommmaoeoo-
Line pipe_-_-
Mechanical tubing. ooooomeomoaaeo—-
Pressure tubing...
Wire—drawn...._-

Wire—nails and staples. - -
Wire—barbed and twisted. -
Wire—woven wire fence_
‘Wire—bale ties...._-
Tin mill black plate__
Tin and terneplate, hot-dipped.
Tin plate, electrolytic. .-
Sheets—hot-Tolled . - -oooccmcammammmommmmmenooomemms
Sheets—cold-rolled. oo concemaam- -
Sheets—galvanized - .o-cocaomommmmcemmmmmmsnooomomoos
Sheets—all other coated. - wocmmmmaamommmmmmmmonoo o namas
Sheets—enameling - .o .oc—ccenumoooman - -
Tlectrical sheets and strip- — -
Strip—hot-rolled_ - oo o mnnm oo -
Strip—cold-rolled. - .- -----

Steel castings:
High alloy, rough as cast (heat and corrosion resisting) .-
Carbon and low alloy_---
Steel products, fabricated:
Forgings (rough as forged)

Fence posts__ .-
Wire rope and strand
‘Welded wire mesh_ ... -
Netting- .-
Frogs and switche;
Track bolts..--
Iron products:
Pig ﬂiiron) (not including iron with more than 6 percent
silicon)_--
Malleable casting (rough as €8st) .- —oorooooammomoonommn 1 60 - - 20| XXXX
Gray iron, excluding pipes and fittings (rough as cast)-—-- 160 |ammmmemcmmmm|ememmemmmm o[- m = 20| XXXX XXXX
1 No “product limitation’ or “Yead time,” whichever is applicable. s Tf cold finished, add an additional 15 days.
Subject to direct negotiation by NPA if necessary. ¢ If cold drawn or cold finished, 60 days; for welded tubing, 76 days.
2 Of each item, 19 Wire drawn: low carbon, 11 percent; high carbon, 16 percent.
3 Applies to special rolled shapes including angles and channels, 11 Lead times apply to unmachined castings after approval of patterns
4 In addition all hot-rolled sheet producers are to set aside for plates an for production. 3 .
amount equal to 5 percent of the average monthly shipments of hot- 13 Such percentage being the total for any combination of these prod-
rolled carbon sheets in the base period Jan. 1, 1950, through Aug. 31, 1950. uets.
s Includes bars—rounds for piercing. 18 An amount equal o 35 percent of the tonnage represented by hot-
6 If annealed or heat-treated, add an additional 15 days. rolled carbon bar set aside. ~This is in addition to tonnage set aside for
7 For electrical sheets and strip, use this table: hot-rolled bars.
14 An amount equal to 35 percent of the tonnage represented by hot-
Lead time Percentage Defipition rolled alloy bar set aside. This is in addition to tonnage set aside for
limitation hot-rolled bars.
15 An amount equal to 25 percent of the tonnage represented by the
Low grade, 45..-_- 7 | AISI M50, M43, M36, carbon blooms, slabs, billets set aside. This is in addition to tonnage
Medium grade, 45- 35 | AISI M20, M22, M19. set aside for blooms, slabs, billets.
High grade, 60~ 60 | AISX 1;4&7, M15, M1i4, and
oriented.
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TaBLE 2.—Minimwm orders that may be placed on steel mills, steel and iron foundries, steel
forge shops and merchant pig iron producers for the products specified

(Special grades, shapes, specifications, processes, and similar factors must be handled by negotiation)

Name of product

Minimum quan-
tity for each size
and grade of any
item for ship-
ment at any one
time to any one

Name of product

Minimum guan-
tity for each size
and grade of any
item for ship-
ment at any one
time to any one

destination destination
STEEL MILL PRODUCTS STEEL MILL PRODUCTS—continued
Carbon and low-alloy steel: Full alloy steel—Continued
Ingots, blooms, billets, slabs, and tube rounds, | 25 nef tons. Blooms, slabs, billets (except projectile and shell
sheet bars, skelp, etc., rerolling quality. : quality) tube rounds, sheet bars, etc.:

Blooms, billets, and slabs, forging quality ... Product of 1 ingot. 7" square (or equivalent cross sectional area) | 5 net tons.

‘Wire rods, hot-rolled 5net tons. and under.

Structural shapes_ 5 net tons. Larger than 7 square {or equivalent cross | 10 net tons.

Plates: sectional area).

Rolled armor By negotiation.! Both of the above may be modified because
Continuous strip mill production 10 net tons. of a mill’s ingot size and/or rolling sched-
Sheared, universal, or bar mill produect: 3 net tons. ules.

Rails 5 net tons. ‘Wire rods 5 net tons.

Track aceessories (joint bars, tie plates, track Structural shapes_ By negotiation.!

spikes; 5 net tons. lates:

Bars, hot-rolled: Rolled armor. By negotiation.!
Projectile and shell quality.._..______... Product of 1 heat.2 Other, whether rolled on continuous strip, | 10 et tons.
Round bars up to and including 3" and sheared, universal or bar mill.

squares, hexagons, half rounds, ovals, ete., | 5 net tons. (A steel producer need not accept an order

of approximately equivalent sectional area.
Round and square bars over 3" to but not includ-

Bar size'shapes (angles, tees, channels and zees
under 3'').

Bars, cold finished__
Bars, tool steel

Pipe, published carload minimum (mixed sizes

and grades) -
Tubing:

Seamless cold-drawn (O, D. in inches):

Up to 34" inclusive -

Over 34" to 1%” incl

Over 134’ to 3 inclusive.

Qver 3" to 6 inclusive._..

Over 6"

Seamless hot-rolled

‘Welded.

d.
‘Wire rods. {See above.)
‘Wire, drawn, for further fabrication and manu-
facturing:
Low-carbon
High-carbon (0.40 carbon and higher):
0.0475 and heavier.. o vcoamommomcnas
Under 0.0475'" to 0.021/ inclusive...._...
Under 0.021",
‘Wire merchant trade produects, assorted.
Tin mill products—any 1 gauge..
Sheet, hot- and cold-rolled_ ...
Strip, hot- and cold-rolled
Stainless steel: Nominimum on standard grades and
sizes., For unusual grades or sizes the minimum
order is to be worked out by negotiation.!
Full alloy steel:
Ingots.
Billet, projectile and shell quality..omceereeannas

15 net tons.
5 net tons.

3 net tons.
500 pounds.

1,000 feet.

800 feet.

600 feet.

400 feet.

250 feet.

By negotiation.!
By negotiation.!

1net ton.

1 net ton.
1,000 pounds.

5,000 pounds.
5net tons.
3 net tons.

Product of 1 heat.?
By negotiation.?

unless the total quantity ordered is suffi-
cient to make a heat of steel or unless in-
gots or slabs are available in stock or unless
similar material is regularly being pro-
duced.)

Rails.
Wheels

Axles.

Bars, hot-rolled, projectile and shell quality ...

Bars, hot-rolled, other:
Rounds and squares 3%’/ and smaller.__._...
Rounds and squares larger than 3%/ _____...
Hexagons and flats

Bars, cold-finished

Bars, tool steel

“Oil-country goods

Mechanical tubing.
Pressure tubing.
Sheet and strip.

STEEL CASTINGS (UNMACHINED)

High alloy and stainless (heat and corrosion re-
sisting)
Carbon and low-alloy -

STEEL FRODUCTS, FABRICATED

Forgings (rough as forged)
‘Wire rope and strand
Welded wire mesh_

Netting

IRON PRODUCTS

Pig iron

Gray iron castings, excluding soil and pressure pipe
and fittings (unmachined) ________________..______

Malleable castings (unmachined)___________._______

By negotiation.!
By negotiation.!
By negotiation.!
By negotiation.!

5 net tons.

By negotiation.!
5net tons.

3 net tons.

500 pounds.

By negotiation.!
5 net tons.

By negotiation.!
By negotiation.!

Q]
®

By negotiation,!
1,000-foot lengths.
Fullrolls of manu-
facurers’ stand-
ard stock sizes.
Fullrolls of manu-
facturers’ stand-
ard stock sizes.

Car load.

®
@)

1By negotiation” means negotiation between the mill and its cus-
tomer, Ifno acceptable arrangements are worked out, the NPA should

be notified.

2 41 heat”” means one batch of metal made in 1 furnace.

rial fact or furnishes false information in the course
of operation under this order is guilty of a crime and
upon conviction may be punished by fine or imprison-
ment or both. In addition, administrative action may
be taken against any such person to suspend his priv-
jlege of making or receiving further deliveries of ma-
terials or using facilities under priority or allocation
control and to deprive him of further priorities assist-

ance.

3 2,000 pounds or less from any 1 pattern or mold, or & minimum produc-
tion run by the producing foundry even though the delivery from such
minimum run may cause the consumers’ inventory to exceed the 456-day

minimum stated in section 13.

NoTs : All reporting and record-keeping requirements of this

order have been approved
cordance with said Federal Reports Act.

by the Bureau of the Budget in ac-

This order as amended shall take effect on April 6,

1951.
: NATIONAL PRODUCTION
AUTHORITY,
[SEAL] MANLY FLEISCHMANN,

Adminisirator.
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DEPARTMENT OF COMMERCE

National Production Authority

[NPA Notice 1]
DESIGNATION OF SCARCE MATERIALS

Pursuant to section 102 of the Defense Production
Act of 1950 (P.L. 774, 81st Cong.) and Executive Order
10161 (15 F.R. 6105) the materials on List A set forth
below are hereby designated as scarce materials.

Section 102 of the Defense Production Act of 1950
provides in part that, in order to prevent hoarding,
no person shall accumulate (1) in excess of the reason-
able demands of business, personal, or home consump-
tion, or (2) for the purpose of resale at prices in excess
of prevailing market prices, materials which have been
designated as scarce materials or materials the sup-
ply of which would be threatened by such a}_ccumula-
tion. )

This designation shall take effect December 27, 1950.
NATIONAL PRODUCTION

AUTHORITY,

W. H. HARRISON,
Administrator.
LisT A—DESIGNATION OF MATERIALS UNDER NPA NOTICE 1

[sEAL]

BUILDING MATERIALS

Cast iron pressure pipe and fittings.
Cast iron soil pipe and fittings.
Gypsum board, sheathing and lath. . .
Insulation and insulation material in which pulp is a com-

onent.
Ingulation board, structural, in which paper is a component.
Portland cement.

CHEMICALS
Benzene.
Carbon tetrachloride.
Dichlorobenzene, ortho, meta and para. 5
Glycerin, crude and refined.
Methanol.
Methyl chloride.
Methylene chloride.
Phthalic anhydride.
Polyethylene.
Styrene and polystyrene. -
Titanium pigments.
Trichloroethylene.
IRON AND STEEL

Iron:

Pig iron. . . .

Gray iron castings (excluding soil and pressure pipe and
fittings) rough and semi-finished ; malleable iron castings,
rough and semifinished.

Steel (carbon including low alloy high strength alloy, and

stainless) : .

Ingots and semifinished steel, including skelp ; steel cast-
ings, rough and semi-finished; structural shapes and
piling ; plates; rails and track accessories; wheels apd
axles; bars, hot rolled including light shapes and rein-
forcing ; cold-finished bars; pipe; tubing; wire, wire
rods and drawn wire products; tin plate, terne plate
and tin mill black plate; hot-rolled sheet and strip;
cold-rolled sheet and strip; other mill shapes and
forms.

Forgings, rough.

Iron and steel scrap.

LUMBER, PLYWOOD, AND WOOD PULP

Lumber :

Softwood and hardwood, rough-sawed, dressed, or worked
to a pattern, including: box, crate and package shook
manufactured from sawed lumber ; softwood cut stock,
and hardwood small dimension stock; but not includ-
ing railway cross ties, mine ties and hardwood flooring.

Softwood plywood :

Softwood plywood including : softwood plywood made in
hardwood plywood mills; plywood which has a soft-
wod face; and softwood plywood which has been over-
layed with paper, plastic, metal, or other material,
but not including hardwood veneer.

Wood pulp.

METALS AND MINERALS

Aluminum :

Primary and secondary in crude form.

Semifabricated shapes, castings (including die) ; forg-
ings, plate, sheet and strip; foil; rolled structural
shapes, rod, bar and wire; extruded shapes, tube
blooms and tubing; powder, flake and paste.

All alumjnum and aluminum bas serap containing e
mercially recoverable aluminum.

Antimony, all forms.

Asbestos :

Amosite ; grades B-1, B-3, D-3 and D3/M-1.

Chrysotile, grades G and G1, € and C2, ¢ and CP1
and CP2, Arizona crude 1, and Arizona crude 2.

Crocidolite.

Cadmium :

Cadmium metal.

Cadmium, oxide.

Cadmium salts.

All scrap and secondary material containing comn

. cially recoverable cadmium of the above listed types.

Cerium :

Cerium metal, cerium alloys, such as ferrocerium, :
cerium compounds in which eerium is a recognizs
component, and other rare earth metals.

All scrap and waste material containing commereis
recoverable cerium of the above listed types.

Chromium :

Chromium metal.

Ferrochromium, including chromium briguettes,

Chromium alloys, other, in which chromium is a rec
nizable component.

All scrap and waste materials containing commereie

Cob ﬁ:coverable chromium of the above listed types.

obalt :

Cobalt, the element in any form and combination w
other elements in which cobalt is an essential ¢
stitutent, except: cobalt concentrates; cemented cark
tipped tools, cast cobalt-chrome-tungesten-molybden
tools, alloy hard-facing welding rods and materials, :
paints, varnishes, lacquers, inks and similar produ
containing cobalt driers.

All scrap or secondary materials containing commereis
recoverable cobalt.

Columbium :

Ferro-columbium, _ferro-columbium-tantalum, potassi
columbium fluoride, columbium oxide, and columbi
carbide.

All scrap or secondary material containing commereci:
recoverable columbium of the above listed types.

Copper :

Refined copper (fire refined and electrolytic) including
ﬁnerty shapes such as wire bars, slabs, cakes, billets :
ingots.

Secondary copper and copper-base alloys.

Copper and copper base alloys: alloy plate, sheet :
strip; alloy rod, bar and wire (including exten
shapes) ; allow tube and pipe; unalloyed rod, bar :
wire (including extruded shapes) ; unalloyed plate, sh
and strip; unalloyed tube and pipe; copper wire :
copper wire mill products; copper and copper-base al
castings,

All copper and copper base alloy scrap containing ¢
mercially recoverable copper.

Diamonds, industrial.

Lead, all forms.

Magnesium :

Magnesium, primary and secondary ingots and in
mediate forms (slab, billets, and blooms).

Semifabricated shapes such as castings (die and all othe
forgings, rolled and extruded shapes (rod and b
plate, sheet and strip; pipe and tubing; ribbon; :
foil) ; powder and stick.

All magnesium base alloy scrap containing commerei:
recoverable magnesium.

Manganese :

Manganese metal, ferro-manganese, spiegeleisen and
other compounds and alloys in which manganese is
essential and recognizable component.

All scrap and material containing sufficient manganesc
be of commercial value.

Mica, block, film and splittings.
Molybdenum :

Calcium molybdate.

Ferromolybdenum.

Molybdenum metal, in any form.

Molybdenum oxide, bulk and briguettes.

Molybdenum alloys and compounds, other, in Wk
molybdenum is a recognizable component., A

All scrap and waste materials containing commerci
recoverable molybdenum of the above listed types.

Nickel :

Nickel, alloyed or unalloyed.

Imported nickel matte. .

Nickel and nickel alloy, metal (cathode nickel, pigs, s
and other primary forms).

Nickel and nickel alloy, secondary. )

Nickel and nickel alloy, semifinished; bars, rods, tu
sheet bar, ingot, blooms, billets, sheet strip and sim
mill products not further manufactured. . .

All nickel and nickel base alloy scrap and nickel si
scrap containing commercially recoverable nickel.

Platinum : A

Platinum and platinum-base alloy refinery shapes, incluc
bar, ingot, grain, nugget and sponge.

Platinum and platinum-base-alloy basic shapes and for
including wire,
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All platinum and platinum-base alloy serap containing
commercially recoverable platinum of the above listed

types.
Tale, block (steatite).
Tantalum :

Tantalum metal and alloys such as ferro-tantalum.

All scrap and waste material containing commercially
recoverable tantalum of the above listed types.

Tin :

Tin, primary and secondary.

All alloys containing tin.

Tin, chemicals, including tin oxide.

Tin produets such as tin pipe and sheet. .

All tin and tin-base alloy serap containing commercially
recoverable tin content.

Tungsten :

Tungsten, in any form or shape into which it may be
fabricated : except such finished forms as are fabricated
for installation (without further processing) into elec-
trical communication systems, incandescent lamps and
electronic equipment such as radio, radar and similar
products.

Tungsten, ferro, metal powder and any other ferrous com-
bination of the element tungsten in semimanpfactured
or manufactured form, excluding alloy steel, high speed
steel and tool steel. .

Tungsten, all nonferrous mixtures or alloys containing
tungsten, prepared for any purpose requiring further

- processing, whether the same or manufactured by means
of melting, pressing, sintering, brazing, soldering or
welding, including but not limited to mixtures or alloys
to be used in the production of tools and tool blanks or
as hard facing materials; but not ineluding any finished
tools.

Tungsten, all chemical compounds having tungsten as a
recognizable and essential component. .

Tungsten, all serap or secondary material containing com-
mercially recoverable tungsten.

Vanadinm :

Metallic vanadium and vanadium alloys such as ferro-
vanadium.

Fused vanadium oxide and all other vanadium compounds
in which vanadium is a recognizable component.

Al scrap and waste material containing commercially
recoverable vanadium of the above listed types.

Zine:
Zine, slab (all grades).
Zine, base alloy in crude form. .
All zine products, such as rolled and extruded shapes, wire
and castings. . .
Zine, and zinc-base alloy scrap containing commercially
recoverable zinc.
Zircon.
Nonferrous scrap not covered above.

PAPER AND PAPERBOARD MATERIALS AND PRODUCTS

Converted paper and board products, all types and grades.
Paper, paperboard, wet machine board and construction paper
and board materials, 21l types and grades.

MISCELLANEOUS BASIC MATERIALS AND PRODUCTS

Hog bristles, all types.
[F.R. Doc. 60-12584 ; Filed, Dec. 28, 1950 ; 12 :85 p.m.]

TITLE 32A—NATIONAL DEFENSE,.
APPENDIX

Chapter VI—National Production Au-
thority, Department of Commerce

[NPA Notice 1, as amended November 7, 1951]

DESIGNATION OF SCARCE MATERIALS; AND WITH-
DRAWAL OF CERTAIN MATERIALS FROM PRE-
VIOUS DESIGNATION AS SCARCE

NPA. Notice 1, as amended January 10, 1951, is fur-
ther amended to read as follows:

NPA Notice 1, as amended, is issued pursuant to sec-
tion 102 of the Defense Production Act of 1950, as
amended (64 Stat. 799, Pub. Law 96, 82d Cong.) ; Ex-
ective Order 10161 (15-F.R. 6105) ; Bxecutive Order
10200 (16 F.R. 61) ; Executive Order 10281 (16 T.R.
8789) ; and Defense Production Administration Del-
egation 1, as amended (16 F.R. 738, 4594).

This amendment affects NPA Notice 1, as amended
January 10, 1951, as follows: It designates additional
scarce materials by adding them to List A of the notice,

631023—62——9

.a person who, prior to landing,
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amends the description of certain scarce materials
included in the list, and withdraws from the list certain
materials formerly designated as scarce. Such ma-
terials withdrawn are listed in section 7. It sets forth,
in sections 4, 5, and 6, certain conditions under which
a person may accumulate scarce materials in excess
of the reasonable demands of business, personal, or
home consumption; and makes other changes of a
minor nature.:

See.
1. Purpose of this notice.

. Definition of person.

Designation of scarce materials.

Receipts of imported materials.

. Receipts of minimum production or sales quantities.
. Receipts of materials after adjustment of orders.
. Withdrawal of designation of scarce materials.

AUTHORITY : Sections 1 to 7 issued under sec. 102, 64
Stat. 799, Pub. Law 96, 82d Cong.

Secrion 1. Purpose of this notice. Section 102 of
the Defense Production Act of 1950, as amended, pro-
vides in part that, in order to prevent hoarding, no
person shall accumulate (2) in excess of the reasonable
demands of business, personal, or home consumption,
or (b) for the purpose of resale at prices in excess of
prevailing market prices, materials which have been
designated as scarce materials or materials the supply
of which would be threatened by such accumulation.
This notice designates certain materials as scarce ma-
terials. It also prescribes in sections 4, 5, and 6, cer-
tain conditions under which a person may accumulate
such materials in excess of the reasonable demands of
business, personal, or home consumption.

Src. 2. Definition of person. As used in this notice,
the word “person” includes an individual, corporation, .

bl alat g

“partnership, association, or any other organized group

of persons, or legal successor or representative of the
foregoing, and includes the United States or any agency
thereof, or any other government, or any of its political
subdivisions, or any agency of any of the foregoing.

Skc. 8. Designation of scarce materiols. Bach ma-
terial included in List A appearing at the end of this
notice, in the shapes and forms therein described, or
in all shapes and forms if no particular shape or form.
is therein described, is hereby designated, pursuant to
section 102 of the Defense Production Act, as amended,
a scarce material. Whenever “material” or “materi-
alg” is hereinafter used, it means any such designated
material or materials.

SEe. 4. Receipts of imported materials. (a) Not-
withstanding any provision of this notice, a person
may import by land, sea, or air, any material acquired
by him prior to landing without regard to the reasona-
ble demands of his business, personal, or home con-
sumption. However, if his total quantity of a material
accumulated thereby becomes in excess of the reasona-
ble demands of his business, personal, or home con-
simption, he may not receive any additional amount
of such material from any domestic source until his
total quantity thereof has been reduced below an
amount which is not in excess of the reasonable de-
mands of his business, personal, or home consumption.

(b) Within the meaning of paragraph (a) of this
section, importation by a person is not limited to the
person who takes title to the material prior to landing
or who pays the customs entry thereon, but includes
purchases or contracts
to purchase the material from or through an importing
broker, wholesaler, or other importer, even though such

- broker, wholesaler, or other jimporter makes the cus-

toms entry in his own name, places the material on
poard the inland carrier for shipment to his customer,
and retains title until such shipment is made. Within
the meaning of paragraph (a) of this section, a material
is not imported by a person who acquires such material
from an importing broker, wholesaler, or other im-
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porter who took such material into his own stock or
inventory.

Sgc. 5. Receipts of minimum production or sales
quontities. Notwithstanding any provision of this no-
tice, in the case of materials that are mass produced
or are normally marketed only in minimum sales quan-
tities, a person may order and receive from a producer
a minimum production run of such material, or from
any other supplier, a minimum sales quantity, provided
it is not practicable for him to procure his needs from .
other suppliers in smaller gquantities, even though bis
accumulation of such material thereby becomes in ex-
cess of the reasonable demands of his business, per-
sonal or home consumption. After such receipt, how-
ever, he may not receive any additional amount of such
material until bis accumulation thereof has been re-
duced below an amount which is not in excess of the
reasonable demands of his business, personal, or home
consumption.

SEo. 6. Receipts of materials after adjustment 0F
orders. Notwithstanding any provision of this notice, a
person who has promptly instructed the supplier to
reduce or defer delivery of a material under an order
for such material previously placed by him with the
supplier, to the extent necessary so that his accumula-
tion of such material will not be in excess of the reason-
able demands of his business, personal, or home con-
sumption, may accept delivery of the material involved
in any of the following cases only:

(a) If the supplier has shipped the material or
loaded it for shipment before receipt of the instruction
to adjust the order.

(b) If the material is a special item which, before
receipt of the instruction to adjust the order, the sup-
plier has in stock or in production, or for the produe-
tion of which he has acquired special components or
special materials. For the purpose of this section a
“special item” is one which the supplier does not usu-
ally make, stock, or gell, and cannot readily dispose of
to others. .

(¢) If the material has already been produced or.
was in production before receipt of the instruction to
adjust the order and cannot be used to fill other orders
on the books of the producer.

Skc. 7. Withdrawal of designation of scarce materi-
als. The following materials deseribed as scarce ma-
terials in List A of NPA Notice 1, as amended January
10, 1951, are hereby withdrawn from such designation
on November 7, 1951

BUILDING MATBRIALS

Cast iron soil pipe and fittings.

Gypsum board, sheathing, and lath.

Insulati?:n and insnlation material in which pulp is & com-
ponent.

Insulation board, structural, in which paper is a component.

Portland cement.

CHEMICALS

Alcohol, industrial (ethyl alcohol).
Benzene.

Glycerine, crude and refined.
Polystyrene.

Titanium pigments.

METALS AND MINERALS

Rare earth metals, other than cerium.
NPA Notice 1, as so amended, shall take effect on
November 7, 1951.

NATIONAL PRODUCTION
AUTHORITY,

By JouN B, OLVERSON,
Recording Secretary.

COBALT—A MATERIALS SURVEY

LIST A—DESIGNATION OF SCARCE MATERIALS

[*Items preceded by asterisk have been added since original
jssuance of NPA Notice 1 as amended (Jan. 10, 1951)1

BUILDING MATBRIALS
Cast iron pressure pipe and fittings.

CHEMICALS

*Allethrin.
*Alkyl phenols.
*Alpha picoline.
*Carbon disulfide.

Carbon tetrachloride.

Chlorine, gaseous and liquid.
*Chloroform.
*Chlorophenol-para.
*Cobalt salts and driers.
"Copper-s-hydroxyqui.uolmolate‘
*Copper chemicals.
*Cyclohexanol.

Dichlorobenzene, ortho, meta, and para.
'Dihydroxydichlorodiphenyl methane.
*Diphenylamine.
*Tthylene oxide.
*Freon.
*Hexylresorcinol,
sHydrofiuoric acid.
*Iron oxide yellow.
*Lithium salts.

Methanol.

Methyl chloride.

Methylene chloride.
*Naphthalene,
#Naphthenic acid.
*Nickel salts.
*Nicotinimide.
*Nicotinic acid.’
*Nylon, plastic type.
*+0Orthophosforic acid.
*(Qxgygen.
+Parachlorophenol.
*Paranitrophenol.
*Phenol.
*Phosphate plasticizers.
*Phosphorus.

Phthalic anhydride.
_Polyethylene.
$#Polyethylene resins.

+ Polytetrafluorethylene.

*Pyrethrum.

*Pyridine.

*Quinoline.

*Resorcinol.

*#Resorcinol resins.

*Sebacic acid.
Styrene.

*Sulfur,

*Sulfurie acid.

*Thiokol-polymers.
Trichloroethylene.

FOREST PRODUCTS

*Lur%beri(egcept railway cross ties, mineties, and hardwood
ooring).
*Plywood (softwood and hardwood).

*Wood poles and poles.

Wood pulp. .

Paper, paperboard, wet machine board, and construction

paper and board materials, all types and grades.

Converted paper and board products, all types and grades.

L.EATEER AND TANNING MATERIALS

*Hides and skins (domestic).
*Vegetable tanning materials :
*Chestnut.
*Quebracho.
*Wattle.
IRON AND STEEL

Iron:

Pig iron.

Gray iron castings (excluding soil and pressure pipe and
fittings) rough and semifinished ; malleable iron castings,
rough and semifinished. .

Steel (carbon, including low alloy, high strength alloy, and
stainless) @ .

Ingots and semifinished steel, including skelp ; steel cast-
ings rough and semiﬁnisﬁed; structural shapes and
piling ; plates; rails and track accessories; wheels and
axles ; bars, hot-rolled, including light shapes and rein-
forcing ; cold-finished bars; pipe; tubing ; wire, wire
rods and drawn wire products ; tin plate, terneplate, and
tin mill black plate; hot-rolled sheet and strip; cold-
rolled sheet and strip; other mill shapes and forms.

Forgings, rough.
Iron and steel scrap.
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METALS AND MINERALS
Aluminum :

Primary and secondary in crude form,

Semifabricated shapes, castings (including die); for-
gings; plate, sheet, and gtrip ; foil; rolled structural
shapes, rod, bar, and wire ; extruded shapes, tube blooms,
and tubing ; powder, flake, and paste. .

All aluminum and aluminum-base scrap containing com-
mercially recoverable aluminum.

#*Aluminum castings (before machining).
*Aluminum forgings, pressings, and impact extrusions (be-
fore machining).
Antimony, all forms.
sAntimony serap.
Asbestos ;

"Amosite ; grades B—1, B-8, D-3, and D3/M-1.

Chrysotile; grades G and Gi, C and C2, C and CP1,
and CP2, Arizona crude 1, and Arizona crude 2.

. Crocidolite.

#Beryllium ; metals, oxides, alloys, and compounds.
*Bismuth,

*Boron :

Ferro-boron, boron metal, and all other alloys used as
sources of boron.

Cadmium :

Cadmium metal.

Cadmium oxide.

Cadmium salts.

All serap and secondary material containing commercially
recoverable cadmium of the above listed types.

*Calcium: |

Calcium-silicon, calcium-manganese-silicon, and metallic

calcium.
Cerium :

Cerium metal, cerium alloys, such as ferro-cerium, and
cerium compounds in which cerium is a recognizable
component,

All scrap and waste material containing commercially re-
coverable cerium of the above listed types.

Chromium :

Chromium metal.

Ferro-chromium, including chromium briquets.

Chromium alloys, other, in which chromium is a ree-
ognizable component.

All scrap and waste materials containing commercially

Cob ﬁecoverable chromium of the above listed types.

obalt :

Cobalt, the element in any form and combination with
other elements in which cobalt is an essential con-
stituent (except cobalt concentrates, cemented carbide-
tipped tools, cast cobalt-chrome-tungsten-molybdenum
tools, alloy hard-facing welding rods and materials;
and except paints, varnishes, lacquers, inks, and similar
products, containing cobalt driers). .

All scrap or secondary materials containing commeércially
recoverable cobalt. .

Columbium :

Ferro-columbium, ferro-columbium-tantalum, potassium,
collll)pabium fluoride, columbium oxide, and columbium
carbide.

All serap or secondary material containing commercially

o recoverable columbium or the above listed types.
opper :

Refined copper (fire-refined and electrolytic): including
refinery shapes such as wire bars, slabs, cakes, billets,
and ingots.

Secondary copper and copper-base alloys.

Copper and copper-base alloys: alloy plate, sheet, and
strip; alloy rod, bar, and wire (including extruded
shapes) ; alloy tube and pipe; unalloyed rod, bar, and
wire (including extruded shapes); unalloyed plate,
and copper wire mill products; ecopper and copper-base
sheet, and strip; unalloyed tube and pipe; copper wire
alloy castings.

All copper and copper-base alloy scrap containing com-
mercially recoverable copper.

*Corundum ; grain and superfines.
Diamonds, industrial.

*Hlectrodes, carbon.

*Tluorspar acid.

#Qraphite, artificial ; electrodes and anodes.
*Graphite, natural.

*(Crucible flake.

*Madagascar flake.

*Ceylon lump, 95 percent and higher carbon.

*Iridium :
Lead, all forms.

Magnesium :

Magnesium, primary and secondary ingots and inter-
mediate forms (slabs, billets, and blooms). B

Semifabricated shapes such as ecastings (die and all
other) ; forgings, rolled and e:;truded shapes (rod and
bar ; plate, sheet, and strip ; pipe and tubing ; ribbons ;
and foil) ; powder and stick.

All magnesium-base alloy scrap containing commercially
recoverable magnesium,

- Manganese : .

Manganese metal, ferro-manganese, spiegeleisen, and all
other compounds and alloys which are used as sources
of manganege in the manufacture of any alloy products.

All serap and material containing sufficient manganese
to be of commercial value as an alloying agent.

Mica ; muscovite block, film, and splittings.
Molybdenum :

Caleium molybdate; ferro-molybdenum ; molybdenum
metal, in any form; molybdenum oxide, bulk and
briquet ; molybdenum alloys and compounds, other, in
which molybdenum is a recognizable component.

Al serap and waste materials containing molybdenum of
the above listed types.

Nickel :

Nickel, alloyed or unalloyed.

Imported nickel matte.

Nickel and nickel alloy, metal (cathode nickel, pigs, shot,
and other primary forms). -

Nickel and nickel alloy, secondary.

Nickel and nickel alloy, semifinished; bars, rods, tubes,
sheet bar, ingot, blooms, billets, sheet strip, and similar
mill ﬁroducts not further manufactured.

AIl nickel and nickel-base alloy scrap and nickel gilver
scrap containing commercially recoverable nickel.

*(Qsmium.
Platinum :

Platinum and platinum-base alloy refinery shapes, in-
cluding bar ingot, grain, nugget, and sponge.

Platinum and platinum-base alloy base shapes and forms,
including wire.

All platinum and platinum-base alloy scrap eonminin(g1
%ommercially recoverable platinum of the above liste

ypes.
Serap, nonferrous, all types.
*Selenium.
*Silicon :

All grades of ferro-silicon, including silvery iron or
silicon pig, all grades of silicon metal; and all other
compositions containing more than 6 percent silicon,
which are used as sources of silicon in {he manufacture
of any alloy produets.

Tale block (steatite). )
Tantalum :

Tantalum metal and alloys such as ferro-tantalum.

All scrap and waste material containing commercially
- recoverable tantalum of the above listed types.

n:

Tin, primary and secondary.

All alloys containing tin. .

Tin, chemicals, including tin oxide.

Tin products such as tin pipe and sheet. | .

All tin and tin-base alloy scrap containing commercially
recoverable tin content.

*Titanium :

*Ingot.

*Semifabricated shapes.

*Sheets, tubes, extrusions. .

*All grades of ferro-titanium, titanium metal, and other
alloys used to add titanium in the manufacture of any
alloy produet.

All }::itanium-base alloy secrap.

Tungsten : .

T§ngsten, in any form_ or shape into which it may be
fabricated, except such finished forms as are fabricated
for installation (without further processing) into elec-
trical communication systems, mqandescent lamps, and
electronic equipment such as radio, radar, and similar
products. .

Tungsten, ferro, metal powder, and any other ferrous com-
bination of the element tungsten in semimanufactured or
manufactured form, excluding alloy steel, high speed
steel and tool steel.

Tungsten, all nonferrous mixtures or alloys.containing
tungsten, prepared for any purpose requiring further
processing, whether the same oY manufactured by
means of melting pressing, sintering,.brazing, golder-
ing or welding, including but not limited to mixtures
or alloys to be used in the production of tools and tool
blanks or as hard-facing materials, but not including
any. finished tools.

Tungsten, all chemical compounds having tungsten as a
recognizable and essential component,

Tungsten, all scrap or secondary material containing com-
mereially recoverable tungsten.

Vanadium :

Metallic vanadium and vanadium alloys such asg ferro-
vanadium, .

PFused vanadium oxide and all other vanadium compounds
in which vanadium is a recognizable component.

All scrap and waste material containing commereially re-

i coverable vanadium of the above listed types.

e:

Zine, slab (all grades).

Zinc-base alloy in crude form.

Zine, dust and oxide.

All zine products such as rolled and extruded shapes,
wire and castings. .

Zine and zinc-base alloy scrap containing commerecially

recoverable zine,

Zircon @
*Zirconium : .

Zirconium metal, ferro-aluminum-zirconium, zirconium-sil-
jcon alloys and all other metallic compositions used_as
sources of zirconium in the manufacture of any alloy
products.
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" RUBBER MATERIALS

Natural rubber, dry and latex. = - ’
Synthetic rubbers, including latices, GR-S, butyl, neoprene,
.and N-types.

TEXTILE MATERIALS

+Bristle, nylon tapered.
Burlap Hessian (in the piece)
*Cotton duck, army (in the piece).
+Cotton duck, numbered (in the piece).
Cotton pulp.
sFeathers and down (waterfowl).
Nylon staple and nylon filament yarn. i
Rayon yarn, high tenacity. s
*Silk, noils and waste.
*Tywine, binder and baler.
*Webbing (heavy military types).

MISCELLANEOUS
*Aluminum foil, converted.
*Bristles.
*Cans

#Collapsible tubes.
*Components and parts for electric light bulbs and tubes.
*Containers and fabricated products made wholly or:partly
from aluminum foil. )
*Containers, metal delivery and fluid milk shipping containers.
=(Qontainers, other shipping containers, packages and pack-
~ aging materials.
¥(ylinders, gas.
*Drums, steel, shipping.
Hog bristles, all types.
*Packaging closures. :
%Reels and spools, shipping and package (wholly or in part
of metal).
*Strapping, metal.
*Textile bags. .
*Unit package, wrappers, and shipping containers of all types
made wholly or partly from any of the following films
and plasties:

Cellophane, cellulose acetate, cellulose acetate butyrate,
ethyl eellulose, melamine resing and molding powders,
methyl cellulose, phenolic resins and molding pow-
ders, pliofilm, polyethylene, polystyrene and copoly-
mers, polyvinyl alcohol, polyvinyl chloride and copoy-
mers, polyvinylidene chloride and copolymers, urea.
resins and molding powders.

TITLE 32A—NATIONAL DEFENSE, |
APPENDIX

Chapter VI—National Production Au-
thority, Department of Commerce

[NPA Order M-801

M-80—IRON AND STEEL—ALLOYING MATERIALS
AND ALLOY PRODUCTS

This order is found necessary and appropriate to
promote the national defense and is issued pursuant to
authority granted by section 101 of the Defense Pro-
duction Act of 1950, as amended. In the formulation
of this order, there has been consultation with in-
dustry representatives, including trade association
representatives, and consideration has been given to
their recommendations. However, consultation with
representatives of all trades and industries affected
in advance of the issuance of this order has been ren-
dered impracticable due to the necessity for immediate
action and because the order affects a large number
of different trades and industries.

Sec. INTRODUCTORY
1. What this order does.
2. Definitions.
PRODUCTION OF ALLOY PRODUCTS BY MELTING

3. Restrictions on melt.
4. Applications and reports from melters.
5. Changes in melting schedules.

COBALT—A MATERIALS SURVEY

PRODUCTION OF PROCESSED PRODUCTS BY MEANS OTHER THAN
MELTING

Sec.

6. Restrictions on processing.

7. Applieations and report from processors.
8. Changes in processing schedules.

ALLOCATIONS OF ALLOYING MATERIALS

c.

9. Alloying materials subject to complete allocation.
10. Restrictions on deliveries and exceptions thereto.
11. Allocation authorizations.

PROHIBITED PRODUCTS AND USES

12. Prohibited uses of alloying materials.
13. Prohibited uses of alloy products or processed produects.

GENERAL PROVISIONS

14. Schedules.

15. Conservation required.

16. Imports.

17. Relation to other NPA. orders and regulations.
18, Limitation on inventories of alloying materials.
19. Export of alloying materials. .

20. Applications for adjustment or exception.

21. Records and reports.

22, Communications.

23. Violations.

AUTHORITY ; Sections 1 to 28 issued under sec. 704, 64
Stat. 816, as amended ; 50 U.S.C. App. Sup. 2154. Interpret
or apply sec. 101, 64 Stat. 799, as amended ; 50 U.S.C. App.
Sup. 2071, sec. 101, E.O. 10161, Sept. 9, 1950, 15 FE.R.
%gllgﬁR; glcFR 1950 Supp. sec. 2, E.O. 10200, Jan. 3, 1951,

i . .

INTRODUCTORY

SectioN 1. What this order does. (a) This order
in general covers alloying materials and alloy products.
It requires all melters and processors to file proposed
melting or processing schedules and data concerning in-
ventories. It requires authorization of melting or pro-
cessing schedules by National Production Authority
(hereinafter called “NPA”), and permits NPA to make
changes therein. Certain schedules issued with this
order require complete allocation of certain alloying
materials and provide for the filing of applications with
NPA for allocation authorizations ; and these schedules
also prohibit certain uses of specific alloying materials
and alloy products. The order provides for the issuance
of additional schedules when and if other alloying
materials are to be made subject to allocation or to us¢
limitations, or the use of any other alloy product is t¢
be limited or prohibited. It contains provisions in
cidental to the effectuation of the foregoing in suppor
of the Controlled Materials Plan and other programs re
quiring these alloying materials.

(b) Effective September 1, 1951, this order togethe
with the schedules issued pursuant hereto and Orde
M-81 completely supersede present NPA Orders M-
M-10, M—14, M-30, M-33, M-49, and M-52, and se(
tions 14 and 18 (b) of NPA Order M-L1. Order M-8
covers pure tungsten and pure molybdenum but othe
forms of tungsten and molybdenum, as defined in Lis
Y of this order, are covered by this order. Howeve
this superseder does not relieve any person of an
liability or obligation incurred under any of the ordel
mentioned in the first sentence of this paragraph, n¢
does it take away any right received thereunder,
being intended that any such liabilities, obligation
and rights shall continue. Without limiting the ge
erality of the preceding sentence, any requirements ¢
any of the foregoing orders for filing forms or a
plications, or for granting any authorizations or a
provals thereunder, shall continue until the date whe
the filing of any such forms or applications or the gran
ing of any such authorizations or approvals is requir
or provided under this order and schedules; and a1
authorizations of melting schedules or allocations hex
tofore given or hereafter given pursuant to any of t.
foregoing orders, shall continue in full force and effer
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To a certain extent, this order is a rewriting of the
gaid existing orders for the purpose of convenience in
administration and for clarity. This order contains
some new provisions not contained in said orders, in-
cluding among others an additional list of prohibited
pickel-bearing stainless steel products.

(¢) Schedules 1 to 5, inclusive, and Schedules A
and B are being issued on the effective date of this
order. Those schedules are as follows: Schedule 1—
Nickel; Schedule 2—Cobalt; Schedule 3—Tungsten
(excluding pure tungsten) ; Schedule 4—Molybdenum
(excluding pure molybdenum) ; Schedule 5—Colum-
bium and Tantalum; Schedule A—Nickel-Bearing
Stainless Steel, High Nickel Alloy, and Nickel Silver;
Schedule B—High Speed and Tool Steel.

Sec. 2. Definitions. As used in this order:

(a) “Person” means any individual, corporation,
partnership, association, or any other organized group
of persons, and includes any agency of the United
States or any other government. A person who keeps
separate inventory records for any separate operating
or producing unit shall treat each such separate operat-
ing or producing unit as a separate person for the pur-

poses of this order, unless NPA otherwise directs or

permits upon application of such person.

(b) “Alloying material” means any one of the forms
or compounds of the elements as listed and defined in
List I appearing at the end of this order. This term
does not include pure tungsten or pure molybdenum,
both of which are covered by NPA Order M-81.

(¢) “Restricted alloying material” means any alloy-
ing material made subject to complete allocation under
the provisions of this order. .

(d) “Alloy product” means and includes those kinds
of steel or iron hereafter defined as “alloy steel,” “stain-
less steel,” or “tool steel,” and “nonferrous wrought or
cast alloys,” including high temperature heat- and cor-
rosion-resisting alloys.

(1) “Alloy steel” means any steel (other than stain-
less and low alloy high strength steel, as defined in
subparagraphs (2) and (38) of this paragraph) which
contains any one or more of the following elements in
the following amounts:

Manganese in excess of 1.65 percent.

Silicon is excess of 0.60 percent.

Copper in excess of 0.60 percent.

Aluminum, boron, chromium, cobalt, columbium, molyb-
denum, nickel, tantalum, titanium, tungsten, vanadium, zir-
econium, or any other alloying element in any amount specified

01& k?own to have been added to obtain a desired alloying
effect.

(2) “Stainless steel” means any steel which is heat-
and corrosion-resisting steel containing 10 percent or
more of chromium, either with or without nickel, molyb-
denum, or other elements, and containing 50 percent

or more of iron. This term also includes stainless-clad,

steel.

(3) “Low alloy high strength steel” means only the
proprietary grades of alloy steel produced and sold for
this purpose.

(4) “Nonferrous wrought or cast alloys” means
nickel, cobalt, copper, aluminum, and other alloys con-
taining one or more of the elements defined in List I of
this order, and with less than 50 percent iron.

(5) “Tool steel” means any steel used in the manu-
facture of tools for use in mechanical fixtures, preei-
sion gauges, or for hand or power hacksaws. This term
includes high speed steels as defined in Schedule B of
this order.

(e) “Melter” means a person who produces alloy
products by melting.

(f) “Alloying material supplier’” means a person who
produces alloying materials.

(g) “Processed product” means a product derived
wholly or partially from an alloying material, by any
maans or process other than melting.

(h) “Processor” means a person who produces a
processed product.

All definitions contained in this section 2 or List I
of this order shall be applicable to the schedules at any
time issued under the provisions of this order. The
word “order” as used herein may include all schedules
and lists issued as parts of this order. ‘

PRODUCTION OF ALLOY PRODUCTS BY
MELTING

Sec. 3. Restrictions on meli. No melter, who uses
during any calendar month a greater quantity of any
alloying material than shown on List II of this order,
shall melt any such alloying material into an alloy
product, except in accordance with a melting schedule
which has been duly authorized by NPA under section 5
of this order: Provided, That, whenever an allocation
authorization for the same period authorizes the use
of a lesser amount of any such alloying material
(which is a restricted alloying material) than permit-
ted by the melting schedule, the use of any such re-
stricted alloying material shall be governed by the allo-
cation authorization rather than by the melting
schedule.

SEc. 4. Applications and reports from melters. Bach
melter, who uses during any ealendar month a greater
quantity of any alloying material than shown in
List II of this order, is hereby required to apply to
NPA for approval of any proposed melting schedule
on Form NPAF-60. Such application shall be filed
with NPA not later than the first day of the month
preceding the melt month, commencing September 1,
1951. Bach melter, who uses during any calendar
month a greater quantity of any alloying material
than shown in List 1T, shall also file with NPA not later
than September 7, 1951, a statement on Form NPAF-
118 indicating the quantities of each alloying material
in his inventory on certain dates, and shall furnish all
other data required by that form. If any melter re-
quires delivery or use of any restricted alloying mate-
rial, he shall also file, simultaneously with Form
NPAF-113, an application on Form NPAF-114. He
shall file a separate application for each restricted
alloying material required by him. Applications for
allocation of restricted alloying materials are required
whether or mnot a proposed melting schedule is ap-
proved. Authorization of a melting schedule does not
carry with it authorization of an application for allo-
cation. Whenever it is necessary in order to complete
any of the above forms required to be filed under the
provisions of this section, any person who. orders alloy
products from a melter shall state in his order the end
use (by classification and specific part name) for
which such alloy product will be used. A melter may
file an additional melting schedule or schedules for
authorization at any time.

SEc. 5. Changes in melting schedules. NPA may
make such changes, modifications, postponements, or
deletions in any proposed melting schedule filed by a
melter as, in the discretion of NPA, may be deemed
necessary or advisable in order to bring about the
maximum possible conservation of alloying materials
in the interest of national defense. Modifications or
changes required by NPA in the alloy content of a
product shall be binding upon a melter whether the
alloy content of such product is procured from alloy-
ing materials, as defined in List I of this order, and/or
from scrap containing usable quantities of such alloy-
ing material. Upon completion of the review of any
proposed schedule or modification thereof as provided
in this section, the approval of the melting schedule as
originally filed or as modified will be mailed on Form
GA-35, the Melting Schedule Metallurgical Authoriza-
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tion, to each melter at least 10 days prior to the first
day of the melf month.

PRODﬁC‘TION OF PROCESSED PRODUCTS BY
MEANS OTHER THAN MELTING

Sgc. 6. Restrictions on processing. NO Processor,
who uses during any calendar month a greater quan-
tity of any alloying ‘material than shown on List IT of
this order, shall incorporate any such alloying mate-
rial into any processed product, except in accordance
with a processing schedule which has been duly au-
thorized by NPA: Provided, That, whenever an allo-
ecation authorization for the same period authorizes
the use of a lesser amount of any such alloying mate-
‘vial (which is a restricted alloying material) than
permitted by the processing schedule, then the use of
any such restricted alloying material shall be governed
by the allocation authorization rather
processing schedule.

SEc. 7. Applications and reporis from processors.
Bach processor, who uses during any calendar month
a greater quantity of any alloying material than
shown in List II of this order, is required to apply to
NPA for approval of any proposed processing schedule
on Torm NPAF-102. Such application shall be filed
with NPA pot later than the first day of the month
preceding the processing month, commencing with
September 1, 1951. HEach processor who uses during
any calendar month a greater quantity than shown on
List II of any alloying material, shall also file with
NPA on the seventh day of the month preceding the
processing month, commencing September 7, 1951, a
statement on Form NPAF-113 indicating the quanti-
ties of each alloying material in his inventory on
certain dates, and shall furnish all other data re-
quired by that form. If any processor requires de-

livery or use of any restricted alloying material, he -

shall also file simultaneously with Form NPAF-113,

an application for allocation on Form NPAI-114. He .

shall file a separate application for each restricted
alloying material required by him. Applications for
allocation of restricted alloying materials are required
whether or not a proposed processing schedule is au-
thorized. Authorization of a processing schedule does
not carry with it authorization of an application for
allocation. Whenever it is necessary in order to com-
plete any of the above forms required to be filed under
the provisions of this section, each person who orders
processed products from a processor shall state in his
purchase order the end use (by classification and
specific part name) for which such processed product
will be used. A processor may file an additional proc-
essing schedule or schedules for authorization at any
time.
Sec. 8. Changes in processing schedules. NPA may
make such changes, modifications, postponements, or
deletions in any proposed processing schedule filed by
a processor, as in the discretion of NPA, may be
deemed necessary or advisable in order to bring about
the maximum possible conservation of alloying mate-
‘rialg in the interests of national defense. Modifica-
tions or changes required by NPA in the alloy content
of a product shall be binding upon a processor whether
the alloy content of such product is procured from
alloying materials, as defined in List I of this order,
and/or from scrap containing usable quantities of such
alloying materials. Upon completion of the review of
any proposed processing schedule or modification
thereof as provided in this section, the approval of
the processing schedule, as originally filed or as modi-
fied, will be mailed on Form GA-41, Processing
Schedule Authorization, to each processor prior to the
first day of the processing month.

than by the :

P
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ALLOCATION OF ALLOYING MATERIALS

Sgc. 9. Alloying materials subject 1o complete al-
location. Schedules 1 through 5, inclusive, of this order,
are being issued to continue complete allocation of
nickel, cobalt, tungsten, molybdenum, and columbium
and tantalum. These alloying materials are termed
“pestricted alloying materials.” Separate schedules
numbered consecutively from 6 upwards will be issued
under this order for each alloying material to be made
subject to complete allocation after the effective date
of this order. Fach numbered schedule makes & partice-
alar alloying material subject to complete allocation
and contains any special requirements, exemptions, pro-
hibited uses, or provisions pertaining to the particular
alloying material that are not contained in this order.

Sge. 10. Restrictions on deliveries and exceptions
thereto. (a) No alloying material supplier shall de-
liver to any person any restricted alloying material,
except in accordance with the terms of an NPA direc-
tive, an allocation authorization jssued to such alloying
material supplier by NPA, or except upon receipt of the
certification for users of limited quantities as required
by the schedules of this order.

(b) No person shall accept delivery of a restricted
alloying material from an alloying material supplier
except in accordance with the terms of an allocation au-
thorization or except upon delivery of the certificate for
users of limited quantities as required by the schedules
of this order.

(¢) No alloying material supplier shall deliver any
alloying material if he knows or has reason to believe
that the person receiving the alloying material may
not accept delivery thereof under this order or that
he will use the alloying material in violation of this
order.

{d) No person shall use jn any calendar month
a greater quantity of a restricted alloying material
than he is authorized to use for that month by this
order or by Form NPAF-114 issued by NPA. When the
amount of a restricted alloying material contained

- in the melting schedule authorization or processing

schedule authorization is not the same as the amount
allocated for use on Form NPAF-114, the lesser of
the authorized amounts must not be exceeded.

(e) The foregoing restrictions of this section with
respect to deliveries shall not apply to deliveries of
restricted alloying materials made to General Services
‘Administration or to any other duly authorized Govern-
ment agency of the United States for the purpose of
stockpiling.

SEc. 11. Allocation euthorizations. As set forth in
sections 4 and 7 of this order, each melter and processor
desiring to receive an allocation authorization for any
restricted alloying material is required, commencing
September 7, 1951, to file with NPA an application on
Torm NPAF-114. This form is required to be filed
simultaneously with Form NPAF-113 on or before the
seventh day of the month preceding the month in which
delivery of the restricted alloying material is required.
NPA may grant the application in whole or in part or
may reject the application. Whenever an application is
granted, in whole or in part, an authorization will be
issued at least 10 days prior to the first day of the
delivery month to the appropriate alloying material
supplier and a copy furnished to the applicant. The
copy returned to the applicant will show the amount of
restricted alloying material he is authorized to use and
the amount he is allowed for inventory purposes to per- .
mit continuous operation from month to month. The
alloying material supplier to whom the allocation au-
thorization is issued shall fill orders of the applicant
within the limits of the allocation authorization. No
person receiving any restricted alloying material may

use such restricted alloying material except in ac-
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cordance with an al_location authorization, An alloca- the account of the jmporter shall not pe further deliv-
tion gquthorization jssued by NPA to .any person shall ered, used, or consumed except in accordance with the
terminate at the close of the calendar month for which provisions of this order. .
such allocation authorization was granted. Sec. 17. Relation to other NPA orders and regule-

tions. All provisions of any NPA regulation or order

PROHIBITED PRODUCTS AND USES are superseded to the extent that they are inconsistent

Seo. 12. Prohibited uses of alloying materials. If with this order or with the schedules issued herewith
the use of any alloying material for any particular pur- or from time to time, but in all other respects the pro-
pose OF product is to be prohibited, the provisions con- visions of such regulations and orders shall remain in
cerning such prohibition are, or will be, set forth full force and effect.” Except as otherwise directed in
in a schedule issued with or pursuant to this order writing by NPA, restricted alloying material shall be
concerning that alloying material. No person shall delivered only under an allocation authorization pur-
use any alloying material in violation of the provisions suant to the provisions of this order and, accordingly,
of any schedule issued with this order or which may DO rated orders or other preference orders shall have
e issued by NPA from time to time under this order. no effect, except to the extent that NPA takes such DO
Sgc. 13. Prohibited uses of alloy products or proc- or preference rating into account in granting an alloca-
essed products. On the effective date of this order, tion authorization.
Schedule A is being issued to continue certain pro- Sgo. 18. Limitation on inventories of alloying mate-
hibitions with respect to the use of stainless steel, high rials. No melter or Drocessor, notwithstanding any
nickel alloy steel, and nickel silver products and to add allocation authorization received by him, shall place an
certain additional restrictions; and Schedule B is order for any alloying material (except ferro-manga-
being issued to continue certain provisions and add nese and ferro-silicon) calling for delivery of, and no
others with respect to high speed steel and tool steel. such person shall accept delivery of, any such alloying
Separate schedules lettered alphabetically may be is- material at a time when his inventory thereof exceeds,
sued under this order from time to time covering ad- or by acceptance of such delivery would be ‘made to
ditional classes of alloy or processed products. Each exceed, 46 calendar days’ requirements at his then
schedule contains or will contain specific prohibitions geheduled rate and method of operation. Any melter
or restrictions as to specific classes of alloy products or or processor who at any time has outstanding orders
processed products and additional requirements that for any alloying material calling for delivery earlier
are not covered in this order. No person shall use or than, or in quantities greater than, he would be per-
manufacture any alloy product or processed product in mitted to receive under this gection, shall forthwith
violation of the provisions of any schedule jgsued with potify his supplier of the extent to which delivery can-
thig order or which may be issued by NPA from time not be accepted as scheduled, and such orders shall be
to time under this order. adjusted accordingly. Imported as weg as domestic
alloying materials are subject to this oraer and are to
GENERAL PROVISIONS . be included in computing inventory: Provided, That
Sgo. 14. Schedules. Schedules jssued under this . any alloying material acquired prior to landing may
order shall be numbered consecutively beginning with be imported even though a person’s inventory thereby
«1” or lettered alphabetically beginning with “A”, and becomes 10 excess of the amount herein permitted, but,
ghall be designated according to number or letters as . that in such event, such person may not receive further
agehedule —————mm- of NPA Order M-80." A schedule deliveries from d(.)mestic sources until bis inventory is
may be issued or amended without any change in the red}lced to permitted jevels. Any alloying material
text of this order, and without any republication of this which has been pr'ocessed to any degree, but has not
order or of any provision of this order. All provisions yet been actually incorporated into 2 finished or par-
of any schedule shall be deemed to be incorporated tially frms}red product is likewise to be included in
into and made a part of this order as of the effective computing inventory. The Drovisions of NPA Reg. 1
date of the schedule or amendment thereto, as the case shall continue to apply to ferro-manganese, and, for
may be. In the event of an inconsistency or conflict the purposes of this order, shall also be deemed ap-
between the provisions of any schedule issued with plicable to ferro-silicon. . .
this order or which may be jssued by NPA from time” “Sgo. 19. Baeport of alloying materials. Alloying ma-
to time under this order and the provisions of this terials exported from the United States, its territories
order, the provisions of the schedule shall govern. or possessions, pursuant to a validated export license
Schedules may be issued or amended at any time and issued by the Office of International Trade, Depart-
from time to time and shall remain in full force and ment of Commerce, are exempt from all provisions of
effect until jndividually amended, superseded, or re- this order and of the schedules jssued with this order
voked. This order may be amended without any or which may be issued by NPA from time to timeé
change in the text of any schedule issued herewith under this order, except for the provisions of section
or from time to time. 9, and paragraphs (a) and (b) of section 10 of this
Sgo. 15. Conservation required. No person ghall ©  order, and the provisions of this order requiring tbe
use a restricted alloying material in the production, keeping of records and the making of reports.
processing, or manufacture of an ailoy or processed Sgo. 20. Applications for adjustment OF ewception.
product when it is commercially feasible to substitute Any person affected by any provision of this order may
some material therefor other than 2 restricted alloy- file a request for adjustment or exception upon the
ing material. No person shall use 2 greater quantity ground that such provision works an undue or excep-
or higher quality of an alloying material in the produc- fional hardship upon him not suffered generally by
tion, processing, oT manufacture of any alloy or proc- others in the same trade or jndustry, or that its en-
essed product than is necessary fo produce, process, forcement against him would not be in the interest of
or manufacture any such alloy or processed product the national defense or in the public interest. In ex-
on a commercially feasible basis, unless required to amining requests for adjustment claiming that the pub-
meet military material specifications. lic interest is prejudiced by the application of any pro-
Sgc. 16. Imporis. Nothing contained in this order vision of this order, consideration will be given to the
ghall prohibit the importation of any restricted alloy- requirements of the public health and safety, civilian
ing material: Provided, That any such restricted alloy- defense, and dislocation of labor and resulting unem-

ing material affer importation and delivery to or for ployment that would jmpair the defense program.
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Bach request shall be in writing, by letter in duplicate,
shall set forth all pertinent facts and the nature of the
relief sought, and shall state the justification therefor.

‘Sec. 21. Records and reports. (a) Commencing
September 1, 1951, every person who, at any time in
a calendar month, had in his possession or under his
control or who, during a calendar month, consumed
any restricted alloying material in greater quantities

than the minimum permitted by List IT of this order ~

shall report to NPA on Form NPAF-113 on or before
the seventh day of the following months. However, if .
he applies on such form for an allocation of restricted
alloying material for delivery during the succeeding
month, his application serves also as the required
report.

(b) Each person participating in any transaction
covered by this order shall retain in his files for at
least 2 years records of receipts, deliveries, inven-
tories, and use, in sufficient detail to permit an audit
that determines for each transaction that the pro-
visions of this order have been met. This does not
specify any particular accounting method, nor does it
require alteration of the system of records custom-
arily maintained, provided the system assures an
adequate basis for audit. Records may be retained
in the form of microfilm or other photographic copies
instead of the originals by those persons who have
maintained or may maintain such microfilm or other
photographic records in the regular and usual course.
of business.

(¢) All records required by this order shall be made
available at the usual place of business where main-
tained for inspection and audit by duly authorized
representatives of NPA.

(d) Persons subject to this order shall make such
records and submit such additional reports to NPA
as it shall require, subject to the terms of the Federal
Reports Act of 1942 (5 U.S.C. 139-139F).

Sec. 22. Communications. All communications con-
cerning this order shall be addressed to the Iron and
Steel Division, National Production Authority, Wash-
ington 25, D.C., Ref : M-80. v

SEc. 23. Violations. Any person who -wilfully-
violates any provision of this order or any other order
or regulation of NPA or who wilfully conceals a mate-
rial fact or furnishes false information in the course
of operation under this order is guilty of a crime andg,
upon conviction, may be punished by fine or imprison-
ment or both. In addition, administrative action may
be taken against any such person to suspend his
privilege of making or receiving further deliveries of
materials or using facilities under priority or alloca-
tion control and to deprive him of further priorities
‘assistance.

NoTk: All reporting and record-keeping requirements of
this order have been approved by the Bureau of the Budget
in accordance with the Federal Reports Act of 1942.

Schedules 1 to 5, inclusive; Schedules A and B; and
List I and List IT are issued simultaneously with and
made a part of this order.

This order shall take effect, except as otherwise pro-
vided herein, on August 15, 1951.

NATIONAY, PRODUCTION
AUTHORITY,
MANLY FLEISCHMANN,

Administrator.

List I—DEFINITIONS OF ALLOYING MATERIALS

1. Boron means ferro-boron, boron metal, and all other
alloys used as sources of boron.

.2. Calcium means caleium-silicon,
silicon and metallic ealeium.

3. Chromium means all forms of ferro-chromium including
those alloys known as ferro-silicon chromium and ferro-
chromium silicon, echromium nickel, chromium metal, and all
other compositions containing more than 25 percent chro-

calcium-manganese-
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mium, which are used as sources of chromium in commercial

manufacture or processing.

4, Cobalt means and includes cobalt metal, cobalt oxide,
cobalt fines, cobalt powder, and all other primary compounds,
as well as scrap containing more than 5 percent cobalt, which
are used as sources of cobalt in commercial manufacture and
processing.

5. Columbium and tantalum mean ferro-columbium and
ferro-columbium tantalum.

6. Manganese means ferro manganese, manganese metal,
silicomanganese, silicospiegel, spiegelisen, and all other com-
positions used as sources of manganese in the manufacture
of any alloy products.

7. Molybdenum means ferro-molybdenum, all grades of
molybdenum oxide, and all primary molybdates and other
molybdenum compounds used as a source of molybdenum in
commercial manufacture and processing. It does not include
the molybdenum present in steel scraps or pure molybdenum
metal or scrap molybdenum metal.

8. Nickel means only the following forms of primary
nickel : electrolytic nickel, ingots, pigs, rondelles, cubes,
pellets and powder, rolled and cast anodes, shot, oxides, salts,
and chemicals and residues derived directly from new nickel,
including residues containing nickel derived as a byproduct
from copper refinery operation.

9. Silicom means all grades of ferro-silicon including silvery
iron or silicon pig, all grades of silicon metal, and all other
compositions containing more than 6 percent metallic
silicon, which are used as sources of silicon in the manufac-
ture of any alloy products.

10. Titanium means all grades of ferro-titanium, titaninm
metal, and other alloys used to add titanium in the manu-
facture of any alloy products.

11. Tungsten means ferro-tungsfen, tungsten scrap, and
tungsten ores and concentrates. It does not include pure
tungsten metal.

‘(a) Tungsten scrap means steel or alloy scrap containing
1 percent or more tungsten.
~ (b) Tungsten ores and concentrates means any ore or
concentrate, either natural or synthetic, when used as a
source of tungsten in the manufacture of any alloy products.

12. Vanadium means all forms of ferro-vanadium, vanad-
fum pentoxide, and all other alloys and compositions used as
sources of vanadium in commercial manufacture and
processing.

13. yiréonium means zirconium metal, ferro-aluminum-
zirconium, zirconium-silicon alloys, and all other metallie
compositions used as_sources of zirconium in the manufae-
ture of any alloy products.

LisT II-—QUANTITIES OF CONTAINED METALS IN ALLOYING
MATERIALS EXEMPTED PER MONTH

1. Boron—100 pounds.

2. Caleium—1,000 pounds. .

8. Chromium—a2,000 pounds; except chromium metal—50
pounds.

4. Cobalt—25 pounds.

5. Columbium and tantalum—10 pounds.

6. Manganese—15 tons; except manganese metal—100
pounds.

7. Molybdenum—200 pounds.

8. Nickel—100 pounds.

9. Silicon—15 tons; except silicon metal—100 pounds.

0. Titaninm—200 pounds.

1. Tungsten—25 pounds.

12, Vanadium—500 pounds.

13. Zireconium—200 pounds.

[F.R. Doc. 51-9912 ; Filed, Aug. 15, 1951 ; 5:08 p.m.]
[NPA Order M-80, Schedule 21

M-80—IRON AND STEEL—ALLOYING MATERIALS
AND ALLOY PRODUCTS

SCHEDULE 2—COBALT

This schedule is found necessary and appropriate to
promote the national defense and is issued pursuant to
the authority of section 101 of the Defense Production
Act of 1950, as amended. In the formulation of NPA
Order M-80, on which this schedule is based, there has
been consultation with industry representatives, in-
cluding trade association representatives, and con-
sideration has been given to their recommendations.
This schedule is issued under NPA Order M—80, and i
made a part of that order. .
See.

1. Definitions.

2, Cobalt subject to allocation.

3. Applications for allocations.

%. Exceptions to allocation requirements.

6.

Uses prohibited.
Communications.



816, as amended ; 5

cobalt in commercial manufacture and processing.

jeet to complete allocation.

ceeding month.

Sec. 4. Bzceptions to allocation requirements. The
provisions of sections 2 and 3 of this schedule shall

not apply to:

(a) Delivery to any person whose total receipts from
eby
made to exceed 25 pounds of cobalt, and who delivers

all sources during any calendar month are not ther

a signed certificate to his supplier as follows:

The undersigned, subject to statutory penalties, certifies
that acceptance of delivery and use by the undersigned of the
cobalt herein ordered will not be in violation of NPA Order

M-80 or of Schedule 2 of that order.

This certification constitutes a representation by the
purchaser to the seller and to NPA that delivery of such
cobalt ordered may be accepted by the purchaser under
NPA. Order M—80 and this schedule, and that such co-
balt will not be used by the purchaser in violation of

that order or this schedule.

(b) Deliveries of cobalt bearing scrap or cobalt ores
and concentrates ; Provided, That the use of such cobalt
ores and concentrates shall be subject to sections 2 and
8 when used as a source of cobalt in commercial melt-

ing, manufacture, or processing.

Sgc. 5. Uses prohibited. Commencing Septeﬁlber 1,

" 1951, no person shall use cobalt for:

(a) Coloring glazes, glass, or porcelain enamels, or
for the manufacture of ceramic body stains, porcelain
enamel color oxides including blacks, glaze stains,
glass batch colors, or paint or plastic pigments (except
where used for optical or signal glass, decolorizers for
glass and white ware, artists’ colors, and color stabi-

lizers in white pigment manufacture).

(b) Manufacturing or coloring of enameled metal

signs.
(¢) Fertilizers of any type.

(d) Manufactured feeds for poultry, dogs, and cats.

(e) Magnets used in the following :

(1) Appliances, toys, games, musical instruments,

model electrie trains; and novelties.

(2) Coin rejectors for juke boxes, pinball games, or

gambling devices.

(f) Magnet steels containing more than 20 percent

cobalt (except where required by rated orders).

(g) Cast magnets containing more than 30 percent

cobalt (except where required by rated orders).
(h) Paint diers for use in exterior house paints.

Sro. 6. Communications. All communications con-
cerning this schedule shall be addressed to the National
Production Authority, Washington 25, D.C., Ref: M-80,

Schedule 2.
631023—62——10

AvTHORITY : Sections 1 to 6 issued under sec. 704, 64 Stat.
0 U.S.C. App. Sup. 2154, Interpret or

apply sec. 101, 64 Stat. 769, as amended ; 50 U.S.C. App.
Sup. 2071, sec. 101, B.0. 10161, Sept. 9, 1950, 15 F.R. 6105,
3 CFR 1950 Sup., sec. 2, B.0. 10200, Jan. 3, 1951, 16 F.R. 61.
Sgorion 1. Definitions. All definitions contained in
NPA Order M-80, jncluding definition of cobalt con-
tained in List I of that order are applicable to this
gchedule. Cobalt means and includes cobalt metal, co-
balt fines, cobalt oxide, cobalt powder, and all other
primary compounds, as well as scrap containing more
than 5 percent cobalt, which are used as sources of

Sgc. 2. Cobalt subject to allocations. Cobalt is sub-

Spe. 8. Applications for allocations. Section 10 of
NPA Order M—80 forbids deliveries or use of any alloy-
ing material made subject to complete allocation, ex-
cept in accordance with an allocation authorization.
Applications for an allocation authorization for de-
livery during the month of October 1951 may be made
on or before September 7, 1951, on Form NPAF-114.
Thereafter, such applications may be made on or before
the seventh day of any month for delivery in the suc-
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This schedule is issued simultaneously with NPA
Order M—-80. It shall take effect on the same date as
that order, namely, August 15, 1951.

NATIONAL PRODUCTION
AUTHORITY,
MANLY FLEISCHMANN,
Administrator.

[F.R. Doc. 51-9915 ; Filed, Aug. 15,1951 ; 5 :09 p.m.]

TITLE 32A—NATIONAL DEFENSE,
' APPENDIX

Chapter III—Office of Price Stabiliza-
tion, Economic Stabilization Agency

[General Overriding Regulation 9, Amendment 4]

GOR 9—EXEMPTIONS OF CERTAIN INDUSTRIAL
MATERIALS AND MANUFACTURED G00DS

SALES OF CERTAIN STRATEGIC AND CRITICAL
METALS AND MINERALS

Pursuant to the Defense Production Act of 1950
(Public Law 774, 81st Cong.) as amended, Executive
Order 10161 (15 F.R. 6105), and Beonomic Stabiliza-
tion Agency General Order No. 2 (16 F.R. 738), this
Amendment 4 to General Overriding Regulation 9 is
hereby issued.

STATEMENT OF CONSIDERATIONS

This amendment to General Overriding Regulation
9 exempts from price control all sales of raw asbestos,
beryl ores, chrome ores, eobalt ores and metal, colum-
bite-titantalite ores, natural graphite, kyanite and re-
lated ores, manganese Ores, and acid grade fluorspar.

All of the foregoing commodities affected are critical
and strategic industrial raw materials and a substan-
tial portion of our requirements of each comes from
foreign sources. There is a shortage of all of these
commodities and the exemption granted herein was
considered necessary to avoid any interference with
the flow of needed supplies to the United States. Al-
though there may be some increase in costs to domestie
consumers as a result of this action, any such increase
will have far less an effect upon the stabilization pro-
gram than the reduction in supply which might result
if the exemption were not granted. In view of the
relatively small proportion of our supply of these
commodities which comes from domestic sources, it
appears that the administrative burden of retaining
ceiling prices on domestic production would outweigh
any benefits to be derived therefrom. Since ceiling
prices are imposed upon the products in which the
exempted commodities are used, it is anticipated that
this action will have little, if any, effect upon the cost
of the defense program or the cost of living.

This amendment also exempts gales of domestic mer-
cury from price control. Although there does not ap-
pear to be a shortage of this metal at the present time,
at least one producer has supplies which- are being
witbheld from sale because of the relatively low ceiling
price applicable to his transactions. It is likely that
these supplies will be released if sales can be made
at the current market price and since this price is well
pelow the general level of ceiling prices under the
GCPR, the exemption granted will have no inflation-~
ary effect. Sales of imported mercury will remain sub-
ject to price control and are being included in Ceiling
Price Regulation 81—Imports.
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The special nature of the provisions of this amend-
ment made it impracticable to consult with industry
representatives or trade associations, but consideration
has been given to the advice of various members of the
metals industries with regard to the exemption of these
ores and materials.

AMENDATORY PROVISIONS

General Overriding Regulation 9 is -amended in the
following respects:

1. Section 2(a) (9) is added to read as follows:

(9) Rales of raw asbestos. “Raw asbestos” includes
crude fibres and fibrous masses derived from chryso-
tile or amphibole.

2. Section 2(a) (10) is added to read as follows:

(10) Sales of beryl ores. «“Beryl ores” includes any
beryl ore in a crude state and any berillium concen-

trate derived from the crude ore by concentration or .

beneficiation. .
8. Section 2(a) (11) is added to-read as follows:
(11) Sales of chrome ores. “Chrome ores” includes
any metallurgical, chemical and refractory chrome ore
in a crude state or in concentrated, beneficiated or
sized form. -
4. Section 2(a) (12) is added to read as follows:
(12) Sales of coball ores and metal. ‘“Cobalt ores

and metal” includes any cobalt ore in a crude state |

or in concentrated or beneficiated form, any “crude
cobalt” (impure cobalt alloy), and any refined cobalt
metal.

5. Section 2(a) (18) is added to read as follows:

(13) Sales of columbite-tantalite ores. ‘“Columbite-
tantalite ores” includes any columbium (niobium) and
tantalum ore in a crude state or in concentrated or
beneficiated form.

6. Section 2(a) (14) is added toread as follows:

(14) Sales of natural graphite. “Natural graphite” .

jncludes any soft native carbon of metallic Iustre (often

called plumbago or black lead), either in the state of

a crude ore or in concentrated or benefiicated form.
7. Section 2(a) (15) is added to read as follows:
(15) Sales of kyanite and related ores. “Kyanite

and related ores” includes any kyanite, andalusite,

gillimanite or dumortierite ore in a crude state or in
concentrated or beneficiated form.

8. Section2(a) (16) is added toread as ifollows ©

(16) Sales of manganese ores.: “Manganese ores”
includes any metallurgical, battery, and chemical man-
ganese ore in a crude state or in concentrated, bene-
ficiated, or sized form.

9. Section 2(a) (17) is added to read as follows:

(17) Sales of domestic mercury. ‘“Domestic mer-
cury” includes any mercury produced in the United
States, its Territories or Possessions.

10. Section 2(a) (18) is added to read as follows:

(18) Sales of acid grade fluorsper. “Acid grade
fluorspar” includes any fluorspar which, on a dry basis,
conforms to the following chemical analysis:

Percent
Calcium fluoride (minimum) - ——m 97
Silica (maximum}) 1.10
Sulphur (as_sulphide or free sulphur) (maximum)-—. .03
Qaleium ecarbonate (maximum} 1.25
Iron oxide (maximum) .25
Lead (maximum). . .20
Zine (maximum) . 20

It also includes any fluorspar ore which conforms to
such specification after concentration or beneficiation.
(Sec. 704, Pub. Law 774, 81st Cong. ; Pub. Lawv96,_8261 Cong.)

Effective date: This amendment shall become ef-
fective August 10, 1951.
HAROLD LEVENTHAL,

Acting Director of Price Stabilization.
AvgusT 10, 1951 '

TITLE 32A—NATIONAL DEFENSE,
APPENDIX

Chapter III—Office of Price Stabiliza-
tion, Economic Stabilization Agency

MATERIALS AND MANUFACTURED GOODS

[General Overriding Reguletion 9, Amendment 8]
GOR 9—EXEMPTION OF CERTAIN INDUSTRIAL

SALES OF COBALT OXIDE

Pursuant to the Defense Production Act of 1950, as
amended, Executive Order 10161 (15 F.R. 6105), and
Economic Stabilization Agency General Order No. 2
(16 F.R. 738), this Amendment 8 to General Overriding
Regulation 9 is hereby issued.

STATEMENT OF CONSIDERATIONS

This amendment to General Overriding Regulation
9 exempts from price control all sales of Cobalt Oxide.
Amendment 4 to General Overriding Regulation 9
exempted from price control Cobalt Ore and Cobalt
Metal. These materials are predominantly all imported
into the United States and are of extreme importance
to the defense program. Cobalt oxide, which was not
included in that amendment, appears in two grades,
the metallurgical grade and ceramic grade, and is also.
very vital to the defense program. 100 percent of the
crude cobalt alloy from which the metallurgical grade
ijs made is imported into the United States, and about
75 percent of the ceramic grade is imported. There is
an extreme shortage of this material and this exemp-
tion is considered necessary to avoid any interference
with the flow of this commodity to the United States.

Prior to the promulgation of this amendment, the
Director consulted with industry representatives to the
extent practicable under the circumstances and has
given consideration to their recommendations.

AMENDATORY PROVISIONS

General Overriding Regulation 9 js amended by
amending section 2(a) (12) to read as follows: .

(12) Sales of cobalt ores, ozide and metal. “Cobalt
ores. oxide and metal” includes any cobalt ore in a
crude state or in concentrated or beneficiated form,
any “crude cobalt” (impure cobalt alloy), any cobalt
oxide in a crude or refined form, and any refined cobalt
metal.

(Sec. 704, 64 Stat. 816, as amended; 50 U.S.C. App. Sup.
2154)

This amendment shall become effective October 12,
1951.
MICHAEL V. DISALLE,
Director of Price Stabilization.

OctoBER 12, 1951.
[F.R. Doc. 51-12408 ; Filed, Oct. 12, 1951 ; 11:29 a.m.]
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'TITLE 32A—NATIONAL DEFENSE,
APPENDIX

Chapter VI—Deferise Minerals Admin-
istration, Depariment of the Interior

MO 1]
PART 1009—DESIGNATION OF SCARCE MATERIALS

Pursuant to the provisions of section 102 of the
Defense Production Act of 1950 (Public Law 774, 81st
Congress), Executive Order 10161 (15 F.R. 6105), and
the delegation of December 18, 1950, by the Secretary
of Commerce to the Secretary of the Interior (NPA
Delegation 5, 15 F.R. 9195), the materials specified
on the attached list are hereby designated as scarce
materials. These materials are therefore subject to
said section 102 which provides in part that in order
to prevent hoarding, no person shall accumulate such
materials (1) in excess of the reasonable demands of
business, personal, or home consumption, or (2) for
the purpose of resale at prices in excess of prevailing
market prices.

Special circumtances have rendered consultation
with mdustry representatives, including trade associa-
tions, prior to the formulation of this order, imprac-
ticable and contrary to the interest of the national
defense.

§1009.1 Designation of scarce materials.

Iron ore, concentrates, sinter, Pyrites cinder.

Manganese ores, concentrates.

Chromium ores, concentrates.

Cobalt ores, concentrates.

Nickel ores, concentrates.

Tunsgten ores, concentrates.

Molybdenum ores, concentrates.

Vanadium ores, concentrates, flue dust.

Fluorspar ores.

Miscellaneous ferro-alloy ores, concentrates (including Boron,
Columbium Ferro-'l‘ltamum, Ferro-Zirconium, Ferro-Tan-
talum, etci

Beryllium ores.

Cerium and other rare-earth metal ores.

Columbium ores.

Germanium concentrates, residues.

Lithium ores.

Platinum-group unrefined materials, including gram, nuggets,
ores, concentrates. .

Selenium anode slimes,

Tantalum ores.

Tellurium bearing anode slimes and lead residues

Thallium ;: Cottrell dusts, residues from zine, cadmium and
lithopone works. Oresg (Mercur, Utah).

Alummulm (icx:lrude) dried and calcined bauxite, aluminum pig,
pig, alumina

Magnegh;m Dolomite, magnesium chloride, magnesium pig,
crystals

Titaniferous ores, titanium metal sponge, chips, powder.

Zirconium-bearing ores, zirconium metal sponge.

Antimony ores, concentrates, residues.

Bismuth concentrates, base bullion, residues.

Cadmium concentrates, flue dusts, residues.

Copper ores, concentrates, matte, blister, anodes.

Lead ores, concentrates, base bulhon, matte, speiss, residues.

Mercury ores, concentrates.

Tin ores, concentrates.

Zine ores, concentrates, fumes, residues.

Corundum ores, concentrates crystals.

Emery ores.

Grinding pebbles, mill liners (crude).

Asbestos, unmilled.

Barite, witherite (erude).

Borates ores, brines (crude).

Bromine.

Fuller's earth, crude.

Cryolite ores.

Graphite, erude.

Quartz, crystals, raw.

Strontium ores. ) |

Sulphur, pyrites. -

Tale, pyrophyllite, erude.

Topaz, erude.

Wollastonite.

Kyanite and other mullite-forming minerals, synthetic mullite

Miea, crude, trimmed, scrap

Monazite, bastnasite.
Nitrogen Compounds (natural).
Potash, crude.

(See. 704, Pub. Law 774, 81st Cong.
see. 102, Pub. Law 774, 815t Cong.)

Dated : December 29, 1950.

Interprets of applies.

JAMES Bovp,
- Administrator,
Defense Minerals Administration.

.Approved : December 29, 1950.
Os0AR L. CHAPMAN,
Secretary of the Interior.

Chapter XII—Defense Minerals Admin-
istration, Department of the Interior

[MO-51]

MO0-5—REGULATIONS GOVERNING GOVERNMENT
AID IN DEFENSE EXPLORATION PROJECTS

This regulation is found to be necessary and appro-
priate to carry out the provisions of the Defense
Production Act of 1950 with reference to the encour-
agement of exploration, development, and mining of
critical and strategic minerals and metals pursuant to
section 303(a) (2) of the act. In the formulation of
this regulation there has been consultation with in-
dustry representatives, including trade association
representatives, and consideration has been given to
their recommendations.

EXPLANATORY PROVISIONS

See. .
1. What this regulation does. .
2. Government aid.

APPLICATIONS AND CONTRACTS

Forms and filing.

Scope of application.

Action on applications.
Form and term of contracts.
Criteria.

. Definitions.

PNBOUR L

GOVERNMENT PARTICIPATION

9. Ratio of contributions. '
10. Fixtures and improvements.
11. Operating equipment.
12. Title to and disposition of property.
18. Allowable costs of the project.
14. Repayment by Operator.

AYTHORITY : Sections 1 to 14 issued under sec. 704, Pub.
Law 774, 81st Cong. Interpret or apply sec. 303, Pub Law
774, 8ist Cong. E.O. 10161, Sept. 9, 1950, 15 T.R. 6105, 3
CFR 1950 Supp.; B.0. 10200, Jan. 3, 1951 16 F.R. 61. p

EXPLANATORY PROVISIONS

Section 1. What this regulation does. This regula-
tion sets forth procedures under which Government aid
may be obtained in financing the cost of projects for
exploration for unknown or undeveloped sources of
strategic or critical metals and minerals.

SEc. 2. Government aid. The Government, in suit-
able cases, will aid in an exploration project for stra-
tegic or eritical metals and minerals by providing some
part of the costs of the project, the Government’s con-
tribution to be repayable from the net returns from
any ore, concentrates, or metal produced as a result of
the exploration project.

APPLICATIONS AND CONTRACTS

Sec. 8. Forms and filing. Application for Govern-
ment aid in any specified exploration project shall be
submitted in quadruphcate on Form No. M¥F-103, either
to
The Defense Minerals Administration,

Department of the Interior,
‘Washington 25, D.C.
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or to the nearest Defense Minerals Administration
field executive officer as indicated by the following
addresses:

Region Areaserved Address
1 Alaska Federal Bldg., P.O. Box 2990, -
Juneau, Alaska.
) 1§ Washington, Oregon, Idaho, | South 157 Howard St., Spo-
and Montana. kane, Wash.
I eeo.- California and Nevada._ ... 1415 Appraisers Bldg., San®

. i Francisco, Calif.
IV oeen Arizona, New Mexico, Colo- | 224 New Customhouse Bldg.,
rado, Utah, and Wyo- Denver 2, Colo.

ming.

Y.......__| North Dakota, South Da- | 426 Plymouth Bidg, Min-

kota, Nebraska, Minne- neapolis, Minn.

sota, Towa, Wisconsin, and

. Michigan. )

"2 P Kansas, Louisiana, Okla- P.0. Box 431, Joplin, Mo.

homa, Texas, Arkansas,

and Missouri.

VIL..o. Tennessee, North Carolina,
- South Carolina, Georgia,

Florida, Alabama, and

Mississippi.

VIII.. ... Tlinois, Indiana, Ohio, Ken- | Eastern Experiment Station,
tucky, Virginia, ‘West, Vir- College Park, Md.

ginia, Maryland,- New
York, Vermont, Maine,
New Hampshire, Con-
necticut, Rhode Island,
New Jersey, Delaware,

* and Pennsylvania.

Room 13, Post Office Bldg.,
Knoxville, Tenn. ¥

Applications filed prior to the effective date of this
regulation, if sufficient, will be treated as though filed
on the prescribed form. Applications must be filed at
Jeast 80 days prior to the expiration of the authority
granted by the Defense Production Act of 1950, which
ag ghe time of issuing these regulations, is June 30,
1951.

Skc. 4. Scope of application. Each application shall
relate to a single exploration project which shall be
fully described and justified by detailed substantiat-
ing data as called for by the application form. The
Administrator may require the filing of additional
information, reports, and exhibits, in connection with
the application, and may, at his discretion, require
such physical examination of the project as he deems
necessary.

Sec. 5. Action on applications. The Administrator,
after considering the application and all matters relat-
ing thereto, shall either approve or disapprove the
application. If the Administrator approves the appli-
cation, he shall certify it as presenting a suitable proj-
ect for an exploration project contract.

SEc. 6. Form and. term of contracts. If the appli-
cation is approved and certified for a contract, the
Government, acting through the Administrator, will
enter into an exploration project contract with the
applicant on Form MF-200. No exploration project
that will take more than two years to perform shall
be approved for an exploration project contract.

SEc. 7. Criteria. The following factors will be con-
sidered and weighed in passing upon applications :

(a) Strategic importance of the mineral involved.

(b) The geologic probability of making a signifi-
cant discovery.

(¢) The availability of manpower.

(d) The availability of equipment and supplies.

(e) The accessibility of the project.

(f) The availability of water and power.

(g) The operating experience and background of
the applicant.

SEc. 8. Definitions. As used in these regulations:

(a) “Exploration projeci” means the search for un-
known or underdeveloped sources of strategic or
critical metals or minerals within a specified area or
parcel of ground in the United States, its territories
or possessions, whether conducted from the surface or
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~ underground, including recognized and sound pro-

cedures for obtaining pertinent geological, geophysical,
and geochemical information. The work shall not go
beyond a reasonable delineation and sampling of the
ore;, and shall not include work prosecuted primarily
for mining or preparation for mining.

(b) “Operator” means a person, firm, partnership,
corporation, association, or other legal entity by whom
or for whose account and interest an exploration proj-
ect is to be carried out.

(¢) “Administrator” means the Administrator of
Defense Minerals Administration or his representative
authorized in writing.

(d) “Government” means The United States of
America.

GOVERNMENT PARTICIPATION

Sgc. 9. Ratio of contridbutions. The Government
will contribute to the exploration project, upon the
terms specified in the contract, a certain percentage of
the total cost of the project, depending upon the
mineral which is the subject of exploration, as fol-
lows:

(a) In the case of chromium, copper, fluorspar,
graphite (crucible flake), iron ore, lead, molybdenum,
sulfur, and zinc (and cadmium)—50 percent.

(b) In the case of antimony, manganese, mercury,
tungsten—75 percent. ’ )

(¢) In the case of asbestos (spinning grade), beryl,
cobalt, columbium-tantalum, corundoum, cryolite, in-
dustrial diamonds, kyanite (strategic), mica (stra-
tegic), monazite, uwranium, and rare earth ores, nickel,
platinum group metals, quartz crystals (piezo-elec-
trie, tale (steatite), and tin—90 percent.

Sgc. 10. Figtures and improvements. The Operator

- shall devote the land and all existing improvements,
facilities, buildings, installations, and appurtenances

to the purpose of the exploration project without any
allowance for the use, rental value, depreciation, deple-
tion, or other cost of acquiring, owning, or holding
possession thereof. With the written approval in ad-
vance by the Administrator, necessary additional facili-
ties, buildings, and fixtures may be purchased, installed
and erected by the Operator, and the Government will
contribute its agreed pro-rata share of the cost thereof.
The difference between the cost of such additional facil-
ities, buildings, or fixtures, and the salvage value
thereof at the conclusion of the work, shall be charged
as a cost of the project to which the Government has
contributed its pro-rata share.

Sgc. 11. Operating equipment. With the written
approval in advance by the Administrator, necessary
operating equipment may be rented, purchased, or oth-
erwise furnished by the Operator. Rentals paid for
equipment rented and the rental value of equipment
owned and furnished by the Operator shall be allowed
ag costs of the project. As to equipment purchased
for the project, the Government will contribute its
agreed pro-rata share of the cost thereof, and the dif-
ference between the cost and the salvage value at the
conclusion of the work shall be charged as a cost of
the project to which the Government has contributed
its pro-rata share.

Sgc. 12. Title to and disposition of property. All
facilities, buildings, fixtures, equipment, or other jitems
costing more than $50 each, paid for or purchased with
funds contributed jointly by the Operator and the Gov-
ernment, shall belong to the Operator and the Govern-
ment jointly, in proportion to their respective contri-
butions, and upon the termination of the contract, if
they have any salvage value, shall be disposed of for
their joint account unless the Government, in writing,
waives its interest in any such items. The Govern-
ment may require the dismantling, severance from land,

and removal of any such items in order to realize its
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interest in the salvage value thereof, and the cost of
any such removal and of the disposal of the items shall
be for the joint account of the parties in proportion
to their respective interests. -

SEc. 13. Allowable costs of the project. The allow-
able costs of the project in which the Government will
participate shall include the following :

(a) The necessary, reasonable, direct costs of per-
forming the exploration work, including the costs of
materials, supplies, labor, direct supervision, engineer-
ing, power, water, and utilities.

(b) The reasonable, necessary cost of rehabilitating
and putting into useful and operable condition exist-
ing facilities, buildings, installations, and fixtures, and
of maintaining them in that condition.

(¢) If the purchase, installation, or erection was
approved in advance by the Administrator, as provided
in section 10 of this regulation, the depreciation on
fixtures and improvements computed as provided in sec-
tion 10 of this regulation.

(d) If the rental or purchase of operating equip-
ment was approved in advance by the Administrator,
as provided in section 11, of this regulation, the rental,
rental value, or depreciation, on operating equipment,
computed as provided in section 11 of this regulation.

No items of general overhead, corporate manage-
ment, interest, or any other indirect costs not expressly
allowed by these regulations, or work performed or
costs incurred before the date of the contract, shall be
allowed as costs of the project in which the Govern-
ment will participate.

SEc. 14. Repayment by Operator. If, upon the com-
pletion of the exploration project or termination of the
contract, the Administrator considers that a discovery
or development has resulted from the work from which

commercial production of ore may be made, the Admin- '

istrator, within six months thereafter shall so certify
to the Operator, particularly describing and delimiting
his estimate of the discovery of the development.
Thereafter, if and when ore is produced as a result
of -such discovery or development, the Operator and
his successor in interest shall be and become obligated
to pay to the Government a percentage royalty on the
net smelter returns or other net proceeds realized
from such ore, concentrates, or metal produced within
ten (10) years from the date of this contract, until
the total amount contributed by the Government, with-
out interest, is fully repaid or said ten years have
elapsed, whichever occurs first, as follows :

Of net smelter returns or other net proceeds not in excess
of eight dollars ($8.00) per ton of ore: one and one-half (1%%)
pe]s:fe nlfét smelter returns or other net proceeds in excess of
eight dollars ($8.00) per ton of ore: one and one_half (13%)
percent, plus one-half (%) percent additional for each full

fifty cents ($.50) in excess of eight dollars ($8.00) per ton
of ore, but not in excess of a maximum of five (5) percent.

This obligation to repay from net returns or proceeds '

shall be and remain a claim and lien upon the property
which is the subject of -the exploration project and
upon any production resulting from such discovery or
development, in favor of the Government, until fully
paid, or until said ten-year period has elapsed ; and
this claim and lien and the Government’s right to re-
payment shall survive any termination of the contract,
whether by completion of the exploration project or
otherwise. This section is not to be construed as im-
posing any obligation on the Operator or his successor
in interest to produce ore from any such discovery or
development- :
This regulation shall become effective upon publica-
tion in the FEDERAL REGISTER. :
JamEes Boybp,
) Administrator,
Defense Minerals Administration.

[F.R. Doc. 51-4364 ; Filed, Apr. 10, 1951; 11:44 a.m.]

TITLE 32A—NATIONAL DEFENSE,
APPENDIX

Chapter XII—Defense Minerals Explo-
ration Administration, Department of
the Interior

[DMEA Order-1]

GOVERNMENT AID IN DEFENSE EXPI-ORATION’
PROJECTS

This order is found to be necessary and appropriate
to carry out the provisions of the Defense Production
Act of 1950, as amended, with reference to the encour-
agement of exploration, development, and mining of
critical and stategic minerals and metalg pursuant-to
section 303(a) of the act. It supersedes Mineral Order
5 of the former Defense Minerals Administration. In
the formulation of this order there has been consulta-
tion with industry representatives, including trade as-
sociation representatives, and consideration has been
given to their recommendations.

EXPLANATORY PROVISIONS

Sec.
‘What this order does.
. Definitions.

o

APPLICATIONS

3. Form and filing.

.4. Scope of application.
5. Action on applications.
6. Criteria.

EXPLORATION PROJECT CONTRACIS

7. Ratio of contributions.

8. Operator’s property rights.

9. Allowable costs.

0. Repayment by operator.

1. Title to and disposition of property.

AUTHORITY : Sections 1 to 11 issued under sec, 704, 64
Stat. 816, Pub. Law 96, 82d Cong.; 50 U.S.C. . .
Interpret or apply sec. 303, 64 Stat. 801, Pub. Law 96, 82d
Cong.; 50 U.S.C. App. Sup. 2093, E.O. 10161, Sept. 9, 1950,
%g I]?“II: 86718095; 3 CFR 1950 Supp., B.O. 10281, Aug. 28, 1951,

EXPLANATORY PROVISIONS

Secrion 1. What this order does. This order sets
forth procedures and regulations for obtaining Gov-
ernment aid in financing the cost of projects for ex-
ploration for unknown or undeveloped sources of stra-
tegic or critical metals and minerals.

SEc. 2. Definitions. As used in this order:

(a) “Exploration project” means the search for un-
known or undeveloped sources of strategic or critical
metals or minerals within a specified area or parcel of
ground in the United States, its ferritories or posses-
sions, whether conducted from the surface or under-
ground, including recognized and sound procedures for
obtaining pertinent geological, geophysical, and geo-
chemical information. The work shall not go beyond a
reasonable delineation and sampling of the ore, and
shall not include work prosecuted primarily for min-
ing or preparation for mining.

(b) “Operator” means a person, firm, partnership,
corporation, association, or other legal entity by whom
or for whose account and interest an exploration pro-
ject is to be carried out.

(¢) “Administrator” means the Administrator of De-
fense Minerals Exploration Administration, or his rep-
resentative authorized in writing.

(d) “Government” means the United States of
America.
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APPLICATIONS

Sec. 3. Form and filing. An application for aid in
any -specified exploration project must be in quad-
ruplicate on forms which may be obtained from and
-filed with either:

The Defense Minerals Xxploration Administration,
Department of the Interior,
Washington 25, D.C.

or the nearest Defense Minerals Exploration Adminis-
tration field executive officer as indicated by the fol-
lowing addresses:

Area served and address

A Rekgion 1 : Alaska—Bureau of Mines, P.O. Box 2990, Juneau,
laska.
Region II: Washington, Oregon, Idaho, and Montana—
South 157 Howard Street, Spokane 8, Wash.

Region III: California and Nevada—1012 Flood Building,
870 Market Street, San Francisco 2, Calif,

Region IV: Arizona, New Mexico, Colorado, Utah, and
‘Wyoming—Bureau of Mines, 224 New Customhouse Building,
Denver 2, Colo.

Region V: North Dakota, South Dakota, Nebraska, Min- ‘

nesota, Towa, Wiseonsin, and Michigan—2908 Colfax Avenue
South, Minneapolis 8, Minn.

Region VI: Kansas, T.ouisiana, Oklahoma, Texas, Arkansas,
and Missouri—221 West Third Street, Juplin, Mo. .

Region VII: Tennessee, North Carolina, South Carolina,
Georgia, Florida, Alabama, and Mississippi—Room 13, Post
Office BuildingI, Knoxville 01, Tenn. .

Region VIII: Tilinois, Indiana, Ohio, Kentucky, Virginia,
West Virginia, Maryland, Massachusetts, New York, Vermont,
Maine, New Hamsphire, Connecticut, Rhode Island, New
Jersey, Delaware, and Pennsylvania—Bureau of Mines, East-
ern Bxperiment Station, College Park, Md.

Sgo. 4. Scope of application. Bach application shall
relate to and fully describe a single exploration project,
which shall be justified by detailed substantiating
data as called for by the application form. The Ad-
ministrator may require the filing of additional in-
formation, reports, maps OT charts, and exhibits, in
connection with the application, and may make such

physical examination of the project as he deems neces-

sary. .

Sgo. 5. Action on application. If the application is

approved, the Government, acting through the Ad- .

niinistrator, will enter into an exploration project con-
tract with the applicant upon such terms and conditions
as are set forth in the contract form which the Ad-
ministrator will supply. Exploration projects the esti-
mated time for the performance of which is more than
two years will be approved only if justified, in the
opinion of the ‘Administrator, by special circumstances.
‘SEc. 6. Criteria. The following factors will be con-
gidered and weighed in passing upon applications:
(a) The strategic importance of the mineral
involved.
(b) The geologic probability of making a significant
discovery. .
(¢) The availability of manpower, materials, sup-
plies, equipment, water, and power.
(d) The accessibility of the project.
(e) The operating experience and background of
the applicant.

EXPLORATION PROJECT CONTRACTS

“S8goc. 1. Ratio of contributions. The Government,
‘upon the terms specified in the contract, will con-
tribute a percentage of the total cost of a project,
depending upon the mineral or minerals which are the
subject of exploration, as follows:

(2) In the case of chromium, copper, fluorspar,
crucible flake graphite, iron ore, lesd, molybdenum,
sulfur, catalytic grade halloysite, bauxite, zinc and
cadmium—50 percent.

(b) In the case of antimony, manganese, Igercury,
tungsten, rutile and brookite—75 perecent.

(¢) In the case of chrysotile and amosite asbestos,
beryl, cobalt, columbium tantalum, corundum, cryolite,
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industrial diamonds, strategic kyanite, strategic mica ;
monazite, uranium, and rare-earth -ores; nickel, plati-
num-group metals, piezo-electric quartz, crystals,
block steatite tale, and tin—90 percent.

(d) In the event that two or more of the minerals
named in this section are the subject of the proposed
exploration, the allowable percentage shall be appor-
_tioned between them. : .

SEc. 8. Operator’s property rights. The Operator
must have, preserve, and maintain a sufficient interest

<in the land, as owner, lessee, or otherwise, for the
purposes of the exploration project contract. The
Operator shall devote the land and all existing im-
provements, facilities, buildings, jnstallations, and
appurtenances to the purposes of the exploration proj-
ect without any allowance for the use, rental value,
depreciation, depletion, or other cost of acquiring,
owning, or holding possession thereof.

SEc. 9. Allowable costs. - () The Government, to
the extent provided in the exploration project contract,
will contribute to the necessary, reasonable, direct costs
of performing the exploration work, including the costs
of 1abor, supervision, and consultants ; workmen’s com-
pensation and employers’ liability insurance and pay-
roll and sales taxes; operating materials and supplies;
operating equipment to be rented or purchased, or
which is owned and will be furnished by the Operator ;
necessary rehabilitation or repairs of existing build-

- ings, installations, fixtures, and movable operating

equipment owned by the Operator and devoted to the
purposes of the exploration project contract ; necessary
buildings, fixed improvements, or installations to be
purchased, installed, or constructed for the purposes
of the exploration work; repairs to and maintenance
of operating equipment in -the course of operations;
analytical work; accounting; amounts paid by the
Operator to jndependent contractors; costs estimated
and agreed upon by the Operator and the Government
in terms of units of work performed (per foot of drift-
ing, per foot of drilling, ete.) ; and such other neces-
gary, reasonable, direct costs as may be approved by
the Government in the course of thework.-

(b) No items of general overhead, corporate man-
agement, interest, taxes (other than payroll and sales
taxes), or any other indirect costs, or work performed
or costs incurred before the date of the contract, shall
be allowed as costs of the project in which the Gov-
ernment will participate. : .

Sec. 10. Repayment by operator. (a) If, at any
time, the Government considers that a discovery-or a
development from which production may be made has
resulted from the exploration work, the Government, at
any time not later than six months after the Operator
has rendered any final report and final account, may
so certify in writing to the Operator. The certification
shall describe broadly or indicate the nature of the
discovery or development. In the event of such certifi-
cation, any minerals mined or produced from the land
which is the subject of the exploration project con-
tract within ten years from the date of the contract,
jncluding any mined or produced before the certifica-
tion, shall be subject to a percentage royalty which the
Operator or his successor in interest shall pay to the
Government, upon the net smelter returns, the net con-
centrator returns, or other net amounts realized from
the sale or other disposition of any such production, in
whatever form disposed of, including ore, concentrates,
or metal, until the total amount contributed by the
Government, without interest, is fully repaid, or said
ten years have elapsed, whichever occurs first, as
follows:

(1) One and one-half (1% ) percent of any such net
amounts not in excess of eight dollars ($8.00) per ton.

(2) Oneand one-half (114) percent of any such net
amounts, plus one-half (Y%) ~percent of such net
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amounts for each additional full fifty cents ($0.50)
py which such net amounts exceed eight dollars ($8.00)
“per ton, but not in excess of five (5) percent of such
pnet amounts.

(For instance: The percentage royalty on a net amount of
five dollars ($5.00) per ton, would be one and one-half (1%)
percent; on a net amount of ten dollars ($10.00) per tom,
three and one-half (3%) percent.)

(b) As here used, “net smelter returns,” “net con-
centrator returns,” and “other net amounts realized
from the sale or other disposition,” mean gross
revenue from sales; or if not sold, the market value of
thie material after it is mined in the form in which
and the place where it is held. In the case of inte-
grated operations in which the material is not disposed
of as such, these terms mean what is or would be gross
income from mining operations for percentage deple-
tion purposes in income tax determination.

(e) ' To secure the payment of Iits percentage
royalty, the exploration project contract shall provide
for a lien upon the land or the Operator’s interest in
the land which is the subject of the contract and upon
any production of minerals therefrom, and personal
liability of the Operator if he fails to preserve the
lien, until the royalty claim is extinguished by lapse
of time or is fully paid, or is.otherwise satisfied or
extinguished as provided in the contract.

(d) This section is not to be construed as imposing
any obligation on the Operator or the Operator’s suc-
cessor ‘in interest to engage in any mining or produc-
tion operations.

Sgc. 11. Title to and disposition of property. All
facilities, buildings, fixtures, equipment, or other items
costing more than $50.00 each, paid for or purchased
with funds contributed jointly by the Operator and the
Government, although title may be taken in the name

~of the Operator, shall belong to the Operator and the

Government jointly, in proportion to their respective
‘contributions, and the exploration project contract
shall make suitable provisions for their disposal for
the joint account of the Operator and the Government.

Dated : March 7, 1952. ) ) .

C. 0. MITTENDORF,
Acting Administrator, Defense Minerals
Haploration Administration.

[P.R. Doc. 52-2912 ; Filed, Mar. 10, 1952; 11:27 a.m.]

TITLE 32A—NATIONAL DEFENSE,
APPENDIX :

"Chapter XII—Defense Minerals Ex-
ploration Administration, Depart-
ment of the Interior

[DMEA Order 1, Amendment 3]

DMEA 1—GOVERNMENT AID IN DEFENSE
EXPLORATION PROJECTS

RATIO OF CONTRIBUTION

In the formulation of this amendment there has °

been no consultation with industry representatives or

trade association representatives because special cir-

cumstances have rendered such consultation imprac-
ticable and contrary to the interests of the national
defense. : .

1. Section 7, after the colon in the first sentence, is
amended to read as follows:

(a) In the case of chromium, copper, and molyb-
denum—50 percent.

(b) In the case of asbestos (chrysotile only), beryl,
cobalt, columbium, manganese, mica (muscovite block
and film only), nickel, platinum, tantalum, tungsten,
and uranium—T75 percent. .

(¢) In the event that two or more of the minerals
named in this section are the subject of the proposed
exploration, the allowable percentage shall be appor-
tioned between them.

2. This amendment shall not apply to applications
for exploration project contracts received by or placed
in the United States mail for Defense Minerals Ex-
ploration Administration before 12 o’clock midnight
of the day of its publication in the FEDERAL REGISTER.

ggi) 704, 64 Stat. 816, as amended; 50 U.S.C. App. Sup.

C. O. MITTENDORF,
Administrator, Defense Minerals
BEazploration Administration.

[sEAL]

OctoBER 30, 1953. ) E
[F.R. Doc. 53-9338 ; Filed, Nov. 2,1953; 9 :59 a.m.]

TITLE 32A—NATIONAL DEFENSE,
APPENDIX

Chapter XII—Defense Minerals Ex-
ploration Administration, Depart-
ment of the Interior

[DMEA Order 1, Amended]

' DMEA 1—GOVERNMENT AID IN DEFENSE
EXPLORATION PROJECTS

This amended order is found to be necessary and
appropriate to carry out the provisions of the Defense
Production Act of 1950, as amended, with reference to
the encouragement of exploration, development, and
mining of critical and strategic minerals and metals
pursuant to section 303 (a) of the Act. It is a com-
plete restatement and revision of the order as here-
tofore amended. In the formulation of this amended
order there has been no consultation with industry
representatives or trade association representatives
because special circumstances have rendered such con-

" sultation impracticable.

EXPLANATORY PROVISIONS

Sec. ,
. What this order does.
. Definitions.

[l

APPLICATIONS
3. Form and filing.

. Action on applications.
. Criteria.

3
) % Scope of application.
6

EXPLORATION PROJECT CONTRACTS

7. Ratio of contributions.

8. Operator’s property rights.

9. Allowable costs.
10. Repayment by operator.
11. Government not obligated to buy.
192. Title to and disposition of property.

AUTHORITY : Sections 1 to 12 issued under sec. 704, 64
Stat. 816, 65 Stat. 139, 50 U.S.C. App. Sup. 2154. Interpret
or apply see. 303, 64 Stat. 801, 65 Stat. 133; secs. 56,
Pub. Law 95, 83d Cong.; 50 U.S.C. App. Sup. 2093; EB.0.
10480, Aug. 20, 1953, 18 F.R. 4939.

BEXPLANATORY PROVISIONS

SecrTioN 1. What this order does. This order sets
forth procedures and regulations for obtaining Govern-
ment aid in finanecing the cost of projects for explora-
tion for indicated or undeveloped sources of strategie

_or critical metals and minerals.
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Sgc. 2. Definitions. As used in this order:

(a) “Exploration project” means the search for
indicated or undeveloped sources of strategic or criti-
cal metals or minerals within a specific area or parcel
of ground in the United States, its territories or pos-
sessions, whether conducted from the surface or under-
ground, including recognized and sound procedures for
obtaining pertinent geological, geophysical, and geo-
chemical information. The work shall not go beyond
a reasonable delineation and sampling of the ore, and
shall not include work prosecuted primarily for min-
ing or prepartion for mining.

(b) “Operator” means a person, firm, partnership,
corporation, association, or other legal entity by whom
or for whose account and interest an exploration proj-
ect is to be carried out.

(¢) “Administrator” means the Administrator of
Defense Minerals Exploration Administration, or his
representative authorized in writing.

(d) “Government” means the United States of
America.

APPLICATIONS

Sec. 8. Form and filing. An application for aid in
any specified exploration project must be in quadrupli-
cate on forms which may be obtained from and filed
with either:

The Defense Minerals Exploration Administration.

Department of the Interior,

Washington 25, D.C.
or the nearest Defense Minerals Exploration Admin-
ijstration field executive officer as indicated by the
following addresses:

Region Area served Address
I Alaska, Bureau of Mines P, O. Box
. 560, Juneau, Alaaska.
| 1 RN Washington, Oregon, Idaho | South 157 Howsrd Street,
and Montana. Spokane 4, Wah.
b 03 SR Qalifornia and Nevada...._ 1012 Flood Building, 870
Market Street, San Fran-
. . cisco 2, Calif.
IV Arizona, New Mexico, Colo- | Bureau of Mines, 224 New
rado, Utah, and Wyoming Customhouse  Building,
Denver 2, Colo.
Veommemn- North Dakota, South Dako- | 2008 Colfax Avenue, South
ta, Nebraska, Minnesota, Minneapolis 8, Minn.
Towa, Wisconsin, and
Michigan. :
74 U Kansss, Louisiana, Oklaho- | P. O. Box 431, Joplin Mo.
ma, Texas, Arkansas, and
Missouri.
VI Tennessee, North Carolina, [ Room 13, Post Office Build-
South Carolina, Georgia, ing, Knoxville 2, Tenn,
Florida, Alabama, and
Mississippi.
VIII.coeeo Tlinois, Indiana, Ohio, Ken- | Bureau of Mines, Eastern
tueky, Virginia, West Vir- Experiment Station, Col-
ginia, Maryland, Massa- lege Park, Md.
chusetts, New York, Ver-
mont, Maine, New Hamp-
shire, Conneeticut, Rhode
Island, New Jersey, Dela-
ware, and Pennsylvania.

SEc. 4. Scope of application. Bach application shall
relate to and fully describe the exploration project,
which shall be justified by detailed substantiating data
as called for by the application form. The Adminis-
trator may require the filing of additional informa-
tion, reports, maps or charts, and exhibits, in connec-
tion with the application, and may require such phys-
jcal examination of the project as he deems necessary.

SEc. 5. Action on applications. If the application

is approved, the Government, acting through the Ad-
ministrator, will enter into an exploration project con-
tract with the applicant upon such terms and condi-
tions as are set forth in the contract form which the
Administrator will supply. Bxploration projects esti-
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mated to require more than two years to complete will
be approved only if justified in the opinion of the Ad-
ministrator by special circumstances.

Sec. 6. Oriteria. The following factors will be con-
sidered and weighed in passing upon applications:

(a) The strategic importance of the mineral in-
volved.

_(b) The geologic probability of making a significant

discovery.

(¢) The availability of manpower, materials, sup-
plies, equipment, water, and power.

(d) The accessibility of the project.

(e) The operating experience and background of the
applicant. :

EXPLORATION PROJECT CONTRACTS

SEC. 7. Ratio of contributions. The Government,
upon the terms specified in the contract, will contrib-

. ute a percentage of the total allowable costs of a proj-

ect, depending upon the mineral or minerals which
are the subject of exploration, as follows:

(a) In the case of bauxite, chromium, copper,
fluorspar, graphite (crucible flake), lead, molybdenum,
zine, and cadmiurmn—50 percent.

(b) In the case of antimony, asbestos (chrysotile
only),: beryl, cobalt, columbium, corundum diamonds
(industrial), kyanite (strategic), manganese, mercury,

~mieca (strategic), monazite and rare earths, nickel,
platinum-group metals, quartz erystals (piezo-electric),
rutile-brookite, tale (bloc-steatite), tantalum, thorium,
tin, tungsten, and uranium—75 percent.

(¢) In the event that two or more of the minerals
named in this section are the subject of the proposed
exploration, the allowable percentage shall be appor-
tioned between them.

SEc. 8. Operator’s property rights. The operator
must have, preserve, and maintain a sufficient interest

- ijn the land, as owner, lessee, or otherwise, for the
purposes of the exploration project contract: Provided,

. That the Administrator may waive any deficiencies in
the operator’s interest in the land when he finds such
action to be in the best interest of the Government.
The operator shall devote the land and all existing
improvements, facilities, buildings, installations, and
appurtenances to the purposes of the exploration proj-
ect without any allowance for the use, rental value, de-
preciation, depletion, or other cost of acquiring, owning,
or holding possession thereof.

Sec. 9. Allowable costs. (a) The Government, to
the extent provided in the exploration project contract,
will contribute to the necessary, reasonable, direct costs
of performing the exploration work, including: The
costs of labor, supervision, and consultants; operating
materials and supplies; operating equipment; any
necessary initial rehabilitation or repairs of existing
buildings, installations, fixtures, and operating equip-
ment ; any necessary buildings, fixed improvements, or
installations; repairs and maintenance, analytical
work, accounting, payroll deductions for the account
of the operator, and liability insurance covering em-
ployment; payments by the operator to independent
contractors; costs estimated and agreed upon by the
operator and the Government in terms of units of work
performed (per foot of drifting, per foot of drilling,
ete.) ; and such other necessary, reasonable, direct
costs as may be approved by the Government in the
course of the work. ‘

(b) No costs of acquiring, owning, or holding pos-
session of the land, and no items of general overhead,
corporate management, interest, taxes (other than pay-
roll and sales taxes), or work performed or costs in-
curred before the date of the contract, shall be allowed
as costs of the contract in which the Government will
participate.
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sgc. 10. Repayment by operator. (a) If the Gov-
ernment considers that a discovery or development
from which production may be made has resul_ted
from the work, the Government, within the time lim-
ited by the confract, may so certify in writing to the
operator. Such certification shall describe broadly
or indicate the nature of the discovery or development.

(b) The operator shall pay to the Government a
royalty on all minerals mined or produced from the
1and described in the confract: (1) Regardless of any
certification of discovery or development, from the
date of the contract until the lapse of time within
which the Government may make such certification,
or until the total net amount contributed by the Gov-
ernment without interest is fully repaid, whichever
occurs first; or (2) if the Government makes a certifi-
cation of discovery or development, within ten years
(or other period fixed by the contract) from the date
of the contract, or until the total net amount con-
tributed by the Government is fully repaid, whichever
occurs first.

(¢) The Government’s royalty shall be a percentage
of the gross proceeds (including any bonuses, pre-
miums, allowances, or other benefits) from the pro-
duction sold, in the form sold (ore, concentrates, metal,
or equivalent), at the point of delivery (the f.0.b.
point) ; except, that charges of the buyer arising in
the regular course of business, and shown as deduc-
tions on the buyer’s settlement sheets, on account of
the cost of treatment processes performed by the
buyer, sampling and assaying to determine the value
of the production sold, and freight paid by the buyer
to a carrier (not the operator), shall be allowed as
deductions in arriving at the “gross proceeds” as that
term is used herein. Any costs of treatment processes,
sampling or assaying, or {ransportation, performed
or paid by the operator or by anyone other than the
buyer, are not deductible in arriving at the “gross
proceeds” as that term is here used. The term “treat-
ment processes,” as here used, means those processes
(such as milling, concentrating, smelting, refining, or
equivalent) applied to the raw ore or other production
after it is extracted from the ground, to put it into
a commercially marketable form; excluding fabricat-
ing or manufacturing.

(d) If any production (ore, concentrates, metal,
or equivalent), after the lapse of six months from
the date the ore was extracted from the ground, re-
mains neither sold nor used by the operator in inte-
grated manufacturing or fabricating operations (for
instance, if it is stockpiled), the Government, at its
option, as long as it so remains, may require the com-
putation and payment of its royalty on the value of
such production in the form (ore, concentrates, metal,
or equivalent) it is in when the Government elects to
require computation and payment. If any production
is used by the operator in integrated manufacturing or
fabricating operations before the Government makes
its election, the Government’s royalty on such produc-
tion shall be computed on the value thereof in the
form in which and at the time when it is so used.
“Value” is here used means what is or would be gross
income from mining operations for percentage deple-
tion purposes in Federal income tax determination, or
the market value, whichever is greater.

(e) The percentages of the Government’s royalty
shall be as follows:

One and one-half (114) percent of amounts (“gross
proceeds” or ‘“value”) not in excess of eight dollars
($8.00) per ton of production in the form in which
sold, held, or used, plus one-half (%) percent for each
additional full fifty cents ($0.50) by which such
amounts exceed eight dollars ($8.00) per ton, but not
in excess of five (5) percent of such amounts.

(For instance: The royalty on an amount of five
dollars ($5.00) per ton, would be one and one-halt
(11%) percent; on an amount of ten dollars ($10.00)
per ton, three and one-half (3%5) percent.)

(£f) To secure the payment of the Government’s per-
centage royalty, the contract shall provide for a lien
upon the land or the operator’s interest in the land
which is the subject of the contract, and upon any
production of minerals therefrom. To the extent pro-
vided in the contract, if the operator is not the pro-
ducer or if the operator transfers his interest in
production, the operator shall remain liable as surety
for the payment of the Government’s royalty, unless
such liability is waived by the Administrator.

(g) If, in any particular case, the administrator
finds that it would be more economical or practicable
to compute the Government’s royalty upon some basis
other than “gross proceeds” or “value,” as those terms
are used in this order, or upon the production in some
form other than that in which it is sold, held, or used
in intergrated operations, he may agree with the opera-
tor, either in the original exploration project contract
or by an amendment thereof, upon some other basis of
computation. The Administrator may, in special cases,
fix the term of the Government’s percentage royalty
and lien at more or less than ten years, when he finds
such action to be in the best interest of the Government.

(h) This section is not to be construed as imposing
any obligation on the operator or the operator’s succes-
sor in interest to engage in any mining or produc-
tion operations.

Sgc. 11. Government not obligated to buy. Nothing
in thig order or in any contract entered into pursuant
thereto shall be construed as imposing any obligation
on the Government to purchase any materials mined
or produced from the property which is the subject of
such contract.

Sec. 12. Title to and disposition of property. All
facilities, buildings, fixtures, equipment, or other items
costing more than $50.00 each, paid for or purchased
with funds contributed jointly by the operator and the
Government, although title may be taken in the name
of the operator, shall belong to the operator and the
Government jointly, in proportion to their respective
contribution, and the exploration project contract shall
make suitable provisions for their disposal for the joint
account of the operator and the Government.

Dated : March 19, 1954.

C. O. MITTENDORF,
Administrator, Defense Minerals Exploration
Administration.

[F.R. Doc. 54—2056 ; Filed, Mar. 22, 1954 ; 8 :50 a.m.]

TITLE 32A—NATIONAL DEFENSE,
APPENDIX

Chapter XII—Defense Minerals Ex-
ploration Administration, Depart-
ment of the Interior '

[DMEA Order 1, Revised]

DMEA 1—GOVERNMENT AID IN DEFENSE
EXPLORATION PROJECTS

This revised order, which is necessary and appropri-
ate to carry out the provisions of the Defense Produc-
tion Act of 1950, as amended, supersedes DMEA Order
1, Amended (19 F.R. 1563) and Amendments 1 to 4
inclusive (20 F.R. 337, 1698; 21 F.R. 3838; 22 F.R.
5685), with reference to the encouragement of explora-
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tion, development, and mining of critical and strategic
minerals and metals pursuant to section 303(a) of the
act. It revises and completely restates the order as
heretofore amended. In its formulation there has been
no consultation with industry representatives or trade
association representatives because special circum-
stances have rendered such consultation impracticable.

EXPLANATORY PROVISIONS

. What this order does.
. Definitions.

w2
[ Y]
)

APPLICATIONS

. Form and filing.

. Scope of application.

. Action on applications.
Criteria.

SR

EXPLORATION PROJECT CONTRACTS

. Ratio of contributions.
. Operator’s property rights.
. Allowable costs.
10. Repayment by operator.
11. Government not obligated to buy.
~12. Title to and disposition of property.

AUTHORITY : Sections 1 to 12 issued under sec. 704, 64
Stat. 816, as amended; 50 U.S.C. App. 2154, Interpret or
apply sec. 303, 64 Stat. 801, as amended ; 50 U.S.C. App.
2093. 1|.0. 10480, 18 F.R. 4939, 3 CFR 1953 Supp. E.O.
10662, 21 F.R. 1673, 3 CFR, 1956.Supp.

EXPLANATORY PROVISIONS

0=

SecrioN 1. Whai this order does. This order sets’

forth procedures and regulations for obtaining Gov-
ernment aid in financing the cost of projects for ex-
ploration of new or undeveloped sources of strategic
_or critical metals and minerals.

SEo. 2. Definitions. As used in this order:

(a) ‘“Bxploration. project” means the search for
new or undeveloped sources of strategic or critical
metals or minerals within a specified area or parcel
of ground in the United States, its territories or pos-
sessions. Bxploration may be conducted from the
- gurface or underground, using recognized and sound
procedures including standard geophysical and geo-

chemical methods, to obtain pertinent geological and -

mineralogical information in those areas where favor-
able targets appear to exist. The work shall not go
beyond a reasonable delineation and sampling of a
mineral deposit, and shall not include work prosecuted
primarily for mining or preparation for mining.

(b) “Operator” means a person, firm, partnership,
corporation, association, or other legal entity by whom
or for whose account and interest an exploration
project is to be carried out. .

(¢) “Administrator” means the Administrator of
Defense Minerals Exploration Administration, or his
representative authorized in writing.

(d) “Government” means the United States of
America.

APPLICATIONS

Spe. 8. Form and filing. An application for aid in
any specified exploration project must be submitted in
quadruplicate on forms which may be obtained from
and filed with either:

The Defense Minerals Exploration Administration, Depart-
ment of the Interior, Washington 25, D.C.
or the nearest Defense Minerals Exploration Admin-
ijstration field executive officer as indicated by the
following addresses:

Area served and address

Region I: Idabo, Montana, Oregon, Washington, and
Alaska—DMEA, South 157 Howard Street, Spokane 4, Wash-
‘ington, Applicants for Alaskan projects may file applications
with the Bureau of Mines Office af Juneau, Alaska, for for-
warding to the DMEA Executive Officer, Region I.

Region II: California and Nevada—DMEA, 1605 Evans
Avenue, Reno, Nevada.

Region III: Arizona, Colorado, Nebraska, New Mexico,
North Dakota, South Dakota, Utah, and Wyoming—DMEA,
994 New Customhouse Building, Denver 2, Colorado.

Region IV : Arkansas, Kansas, Louisiana, Mississippi, Mis-
souri, Oklahoma, and Texas—DMEA, Room 303, Post Office
Building, P.O. Box 431, Joplin, Missouri.

Region V: Alabama, Connecticut, Delaware, Ylorida,
Georgia, Ilinois, Indiana, Iowa, Kentucky, Maine, Maryland,
Massachusetts, Michigan, Minnesota, New Hampshire, New
Jersey, New York, North Carolina, Ohio Pennsylvania, Rhode
Island, South Carolina, Tennessee, Vermont, Virginia, West
Virginia, Wisconsin—DMEA, Room 13, Post Office Building,
Knoxville 2, Tennessee.

- 8ec. 4. Scope of application. Each application shall
relate to and fully describe the exploration project,
which shall be justified by detailed substantiating data
as called for by the application form. The Adminis-
trator may require the filing of additional information,
reports, maps or charts, and exhibits, in connection
with the application, and may require such physical ex-
amination of the project as he deems necessary.

Skc. 5. Action on applications. If the application is
approved, the Government, acting through the Adminis-
trator, will enter into an exploration project contract
with the applicant upon such terms and conditions as
are set forth in the contract form which the Adminis-
trator will supply. Exploration projects estimated to
require more than two years to complete will be ap-
proved only if justified in the opinion of the Adminis-
trator by special circamstances.

SEc. 6. Criteria. The following factors will be con-
sidered and weighed in passing upon applications:

(a) The strategic importance of the mineral in-
volved.

(b) The geologic probability of making a significant
discovery. : :

(e) The availability of manpower, materials, sup-
plies, equipment, water and power. .
~ (d) The accessibility of the project.
 (e) The operating experience and background of the
applicant. .

EXPLORATION PROJECT CONTRACTS

Sgc. 7. Ratio of contributions. The Government,
upon the terms specified in the contract, will contribute
a percentage of the total allowable costs of a project,
depending upon the mineral or minerals which are the
subject of exploration, as follows:

(a) In the case of asbestos (strategic chrysotile),
bauxite, cadmium, chromium, columbium, copper,
corundum, diamonds (industrial), fluorspar, graphite
(erucible flake), kyanite (strategic), lead, mercury,
molybdenum, monazite and rare earths, platinum
group metals, quartz crystals (piezo-electric), tanta-
lum, thorium, tin, tungsten, uranium, and zinc—50
percent.

(b) In the case of antimony, beryl, cobalt, manga-
nese, mica (strategic), nickel, rutile-brookite, selenium,
and tale (block steatite)—75 percent.

(¢) In the case of a combination of the minerals
named in paragraphs (a) and (b) of this section—
62.5 percent.

Skc. 8. Operator’s property rights. The operator
must have, preserve, and maintain a sufficient interest
in the land, as owner, lessee, or otherwise, for the
purposes of the exploration project contract: Provided,
That the Administrator may waive any deficiencies in

-the operator’s interest in the land when he finds such

action to be in the best interest of the Government.
The operator shall devote the land and all existing
improvements, facilities, buildings, installations, and
appurtenances to the purposes of the exploration pro-
ject without any allowance for the use, rental value,
depreciation, depletion, or other cost of acquiring, own-
ing, or holding possession thereof. .
Sgo. 9. Allowable costs. (a) The Government, to the
extent provided in the exploration project contract, will
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contribute to: (1) The necessary, reasonable, and di-
rect actual costs of performing the exploration work,
including : the costs of labor, supervision, and con-

‘sultants; operating materials and supplies; operating

equipment; any necessary initial rehabilitation or re-
pairs of existing buildings, installations, fixtures, and
operating equipment; any necessary buildings, fixed
jimprovements, or installations; repairs and mainten-
ance, analytical work, accounting, payroll deductions
for the account of the operator, and liability insurance

-covering employment; payments by the operator to in-

dependent contractors; and such other necessary, rea-
sonable, and direct actual costs as may be approved
by the Government in the course of the work ; and (2)
the fixed unit costs agreed upon by the operator and
the Government in terms of units of work performed
(per foot of drifting, per foot of drilling, etc.).

(b) No costs of acquiring, owning, or possessing the
land; no costs of general overhead, corporate manage-

" ment, interest and taxes (other than payroll and sales

taxes) ; and no costs incurred before the date of the
contract shall be allowed as costs of the contract in
which the Government will participate.

Sec. 10. Repayment by operator. (a) If the Gov-
ernment considers that a discovery or development
from which production may be made has resulted from
the work, the Government, within the time limited by
the contract, may so certify in writing to the operator.
Such certification shall describe broadly or indicate
the nature of the discovery or development.

(b) The operator shall pay to the Government a
royalty on all minerals mined or produced from the
land described in the contract: (1) Regardless of any
certification of discovery or development, from the
date of the contract until the lapse of time within
which the Government may make such certification, or
until the total net amount contributed by the Govern-
ment without interest is fully repaid, whichever occurs
first: or (2) if the Government makes a certification
of discovery or development, within ten years (or
other period fixed by the contract) from the date of
the contract, or until the total net amount contributed

by the Government is fully repaid, whichever occurs

first.

(¢) The Government’s royalty shall be a per-
centage of the gross proceeds (including any bonuses,
premiums, allowances, or other benefits) from the
production sold, in the form sold (ore, concentiate,
metal, or equivalent) at the point of delivery (the
f.0.b. point) ; except, that charges of the buyer arising
in the regular course of business, and shown at dedue-
tions on the buyer’s settlement sheets, on account of
the cost of treatment processes performed by the
buyer, sampling and assaying to determine the value
of the production sold, and freight paid by the buyer
(not the operator) to a carrier, shall be allowed as
deductions in arriving at the ‘“gross proceeds” as that
term is used herein. Any costs of treatment proc-
esses, sampling or assaying, or transportation per-
formed or paid by the operator or by anyone other
than the buyer are not deductible in arriving at the
“gross proceeds” as that term is here used. The term
“treatment processes”, as here used, means those
processes (such as milling, concentrating, smelting, re-
fining, or equivalent) applied to the crude ore or other
production after it is extracted from the ground to put
it into a commercially marketable form, excluding
fabricating or manufacturing. - :

(d) If any production (ore, concenfrate, metal, or
equivalent) remains unsold or is not used by the
operator in integrated manufacturing or fabricating
operations (for instance, if it is stockpiled) after the
lapse of six months from the date the ore is extracted
from the ground, the Government, at its option, may
require the computation and payment of its royalty

on the value of such production in the form (ore,
concentrate, metal, or equivalent) it is in at the time
the Government elects to exercise its option. If any
production is used by the operator in integrated
manufacturing or fabricating operations, the Govern-
ment’s royalty on such production shall be computed
on the value thereof in the form in which and at the
time when it is so used. “Value” as here used means
what is or would be gross income from mining opera-
tions for percentage depletion purposes in Federal
income tax determination, or the market value, which-
ever is greater.

(e) The percentages of the Government’s royalty
shall be as follows: One and one-half (11%4) percent of
amounts (“gross proceeds” or ‘“value”) not in excess
of eight dollars ($8.00) per ton of production in the
form in which sold, held, or used, plus one-half (1)
percent for each additional full fifty cents ($0.50) by
which such amounts exceed eight dollars ($8.00) per
ton, but not in excess of five (5) percent of such
amounts. (For instance: The royalty on an -amount
of five dollars ($5.00) per ton, would be one and one-
half (11%) percent; on- an amount of ten dollars
($10.00) per ton, three and one-half (314) percent.)

(f) To secure the payment of the Government’s
percentage royalty, the contract shall provide for a
lien upon the land or the operator’s interest in the
land which is the subject of the of the contract, and
upon any production of minerals therefrom. To the
extent provided in the contract, if the operator is not
the producer or if the operator transfer his interest
in production, the operator shall remain liable as
surety for the payment of the Government’s royalty,
unless such liability is waived by the Administrator.

(g) If, in any particular case, the Administrator
finds that it would be more economical or practicable
to compute the Government’s royalty upon some basis
other than “gross proceeds” or “value”, as those terms
are used in this order, or upon the production in some
form other than that in which it is sold, held, or used
in integrated operations, he may agree with the
operator, either in the original exploration project
contract or by an amendment thereof, upon some other
basis of computation. The Administrator may, in
special cases, fix the term of the Government’s per-
centage royalty and lien at more or less than ten
years, when he finds such action to be in the best
interest of the Government.

(h) This section is not to be construed as imposing
any obligation on the operator or the operator’s sue-
cessor in interest to engage in any mining or produc-
tion operations.

Sec. 11. Government not obligated to buy. Nothing
in this order or in any contract entered into pursuant
thereto shall be construed as imposing any obligation
on the Government to purchase any materials mined or
produced from the property which is the subject of
such contract. :

Sec. 12. Title to ond disposition of properiy. All
facilities, buildings, fixtures, equipment, or other items
costing more than $50.00 each, paid for or purchased
with funds contributed jointly by the operator and the
Government, although title may be taken in the name
of the operator, shall belong to the operator and the
Government jointly, in proportion to their respective
contribution and the exploration project contract shall
make suitable provisions for their disposal for the joint
account of the operator and the Government.

Dated: October 18, 1957.

C. O. MITTENDORF,

Adminisitrator,
Defense Minerals
Exploration Adminisiration.

[F.R. Doe. 57-8717 ; Filed, Oct. 22, 1957 ; 8:56 a.m.]
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TITLE 30—MINERAL RESOURCES

Chapter III—Office of Minerals Explo-
ration, Department of the Interior

PART 301—REGULATIONS FOR OBTAINING FED-
ERAL ASSISTANCE IN FINANCING EXPLORATIONS
FOR MINERAL RESERVES, EXCLUDING ORGANIC
FUELS, IN UNITED STATES, ITS TERRITORIES
AND POSSESSIONS
There was published in the FEDERAL REGISTER of Sep-

tember 17, 1958 (23 F.R. 7181), a notice and text of

proposed regulations to be codified in Chapter III of

Title 80, Code of Federal Regulations, prescribing the

manner for obtaining and conditions governing Federal

assistance in financing explorations for mineral
reserves. '

Interested persons were allowed 30 days after publi- '

cation of the notice to submit written comments, sug-
‘gestions, or objections with respect to the proposed
regulations.

Some objections were received to the requirement in
section (4) (b) for furnishing evidence with an appli-
cation that funds were not available from private
sources at reasonable terms. However, as the require-
ment is a statutory one, it has not been deleted from
the regulations.

Several objections were received to the proposal in
section 12 to compound interest. The proposal was
reconsidered and provision has been made for comput-
ing interest as simple interest.

All other comments were fully considered prelimi-
nary to adopting the regulations in the present form,
as set forth below.

FrED A. SEATON,
Secretary of the Interior

DeceMEBER 17, 1958.
GENERAL PROVISIONS

Sec.
301.1 Purpose.
301.2 Definitions,
801.8 REligible minerals or mineral produets.
801.4 Operator’s property rights.
APPLICATIONS

Sec. .
301.5 Form and filing.
301.6 Information required.
801.7  Criteria.
301.8 Approval.

EXPLORATION CONTRACTS
301.9 Government participation.
301.10 Allowable costs.
301.11 Repayment by operator.
301.12 Interest on amount of Government participation.
801.18 Limitation on amount of Government participation.
301.14 Government not obligated to buy.
301.15 Title to and disposition of property.

AUTHORITY : §§ 301.1 to 301.15, issued under sec. 2, 72 Stat.
700; 30 U.S.C. 642,

GENERAL PROVISIONS

§301.1 Purpose. The regulations in this part gov-
ern- the obtaining of Federal financial assistance in
conducting exploration for mineral reserves, excluding
organic fuels, in the United States, its territories or
possessions.

§ 801.2 Definitions. As used in this part:

(a) “Exploration” means the search, including re-
lated development work, for new or unexplored mineral
deposits within a specified area or parcel of ground
where geologic conditions favor their occurrence. Ex-
ploration using recognized and sound procedures, in-
cluding standard geophysical and geochemical methods,
may be conducted from the surface or underground to

"
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obtain pertinent geological and mineralogical informa-
tion. The work shall not go beyond a reasonable
delineation and sampling of a mineral deposit, and
shall not be conducted primarily for mining or prepara-
tion for mining.

(b) “Operator” means an individual, partnership,
corporation, or other legal entity that is party to an
exploration contract with the Government.

(¢) “Secretary” means the Secretary of the Interior,
or his authorized representative.

(d) “Government” and “Federal” mean the United
States of America. .

(e) “Commercial sources” means banking institu-
tions.

§301.3 Elgible minerals or mineral products.
following are eligible for financial assistance:
Antimony.

Asbestos (strategic).
Bauxite.

Beryl.

Cadmium,

Chromite.

Cobalt.

Columbium.

Copper.

Corundum,

Diamond (industrial).
Fluorspar.

Graphite (crucible flake).
Kyanite (strategic).
Lead.

The

Manganese.

Mercury.

Mica (strategie).
Molybdenum.

Monazite.

Nickel.

Platinum group metals.
Quartz Crystal (piezoelectric).
Rare Earths.
Rutile—Bookite.
Selenium.

Tale (block steatite).
Tantalum.

Thorium.

Tin,

Uranium.

Zine,

§301.4 Operator’s property rights. The operator

- must have and preserve the right to possession of the

land (as owner, lessee, or otherwise) for a term at
least sufficient to complete the exploration work. (See
§ 801.11(f), regarding repayment.) The operator shall
devote the land and all existing improvements, facil-
ities, buildings, installations, and appurtenances neces-
sary to the purposes of the exploration.

APPLICATIONS

§301.5 Form and filing. An application for Federal
financial assistance must be submitted in quadruplicate
on forms which may be obtained from and filed with
either:

The Office of Minerals Exploration, Department of the
Interior, Washington 25, D.C. .
or, the Office of Minerals Exploration Executive Offi-
cers. The regions which they serve and their Post
Office addresses are as follows:

Region I1: Idaho, Montana, Oregon, Washington, and
Alaska~—QME, South 157 Howard Street, Spokane 4, Wash-
ington. Applicants for Alaskan projects may file applications

with the United States Bureau of Mines, P.0. Box 2688,
Juneau, Alaska, for forwarding to the Executive Officer,

Region I.

Region II: California and Nevada—OME, 1605 Evans
Avenue, Reno, Nevada.

Region III: Arizona, Colorado, Nebraska, New Mexico,

North Dakota, South Dakota, Utah, and Wyoming-—OME,
224 New Customhouse Building, Denver 2, Colorado.

Region IV: Arkansas, Kansas, Louisiana, Mississippi,
Missouri, Oklahoma, and Texas—OME, Room 303, Post Of-
fice Building, P. O. Box 431, Joplin, Missouri.

Region V: Alabama, Connecticut, Delaware, Florida,

Georgia, Illinois, Indiapra, Iowa, Kentucky, Maine, Maryland,
Massachusetts, Michigan, Minnesota, New Hampshire, New
Jersey, New York, North Carolina, Ohio, Pennsylvania, Rhode
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Island, South Carolina, Tennessee, Vermont, Virginia, West
Virginia, and Wisconsin—OME, Room 2B, Post Office Build-
ing, Knoxville 2, Tennessee.

§ 301.6 Information required. (a) Each application
shall fully describe the proposed exploration, and shall
include all detailed data called for by the application
form. The Secretary may require the filing of addi-
tional information, including financial statements, re-
ports, maps or charts, and exhibits, and such physical
onsite examination as he deems necessary.

(b) The application must contain evidence that funds
for the exploration are unavailable on reasonable terms
from commercial sources. The evidence shall include
information as to the names of banks (including ap-
plicant’s bank of account) to which applications were
made for a loan, the amount and terms requested, and
the reasons why the loan was not obtained.

§ 301.7 Criteria. The following factors will be con-
sidered and weighed in passing upon applications:

(a) The strategic importance of the mineral in-
volved and the criticalness thereof.

(b) The geologic probability of a significant dis-
covery being made.

(¢) The estimated cost of the exploration in rela-
tion to the size and grade of the potential deposit.

(d) The plan and method of conducting the ex-
ploration.

(e) The accessibility of the project area.

(f) The background and operating experience of
the applicant.

§301.8 Approval. If the application is approved,
the Government may enter into an exploration con-
tract with the applicant upon terms and conditions
which the Secretary deems necessary and appropriate
as set forth in the contract form furnished by the
Government.

EXPLORATION CONTRACTS

§301.9 Government participation. The “Govern-
ment will contribute fifty (50) percent of the total
allowable costs of the exploration specified by the
terms of the contract. .

§301.10 Allowable costs. (a) The Government,
to the extent provided in the exploration contract, will
contribute to:

(1) The necessary, reasonable and direct actual
costs of performing the exploration, including the
costs of : labor, supervision, and consultants; operat-
ing materials, supplies and equipment ; initial rehabili-
tation or repair of existing buildings, installations,
fixtures, and operating equipment; construction of
buildings, fixed improvements, and installations; re-
pairs and maintenance .of operating equipment;
analytical work, accounting, payroll and sales taxes,
and employees’ liability insurance; payments by the
operator to independent contractors; and such other
necessary, reasonable, and direct actual costs as may
be approved by the Government in the course of work;
and . :

(2) The fixed unit costs agreed upon by the operator
and the Government in terms of units of work to be
performed (per foot of drifting, per foot of drilling,
ete.) in lieu of actual costs.

(b) The Government will not contribute to costs
incurred before the date of the contract, or to costs of
or incident to:

(1) Acquiring, using, or possessing land and any
existing improvements, facilities, buildings, installa-
tions, and appurtenances, or the depreciation and
depletion thereof ;

(2) General overhead, corporate management, in-
terest and taxes (other than payroll and sales taxes) ;

(3) Insurance (other than employees’ ‘liability in-
surance) ; and

(4) Damages to persons or property (other than
authorized repair to or replacement of equipment or
other property used in the work).

§301.11 Repayment by the operator. (a) If the
Secretary considers that, as a result of the explora-
tion, mineral or metal production from the area
covered by the contract may be possible, he shall so
certify in writing to the operator within the time
specified in the contract.

(b) When the Secretary determines not to certify,
he shall promptly so notify the operator provided the
operator has completed all obligations under the
contract.

(¢) The operator shall pay the Government a
royalty on all minerals or metals produced from the
land described in the contract:

(1) Irrespective of any certification of possible pro-
duction—from the date of the contract to the date of
notice that certification will not be made, or until the
total amount contributed by the Government with
interest is fully repaid, whichever occurs first; or

(2) Irrespective of any certification of possible pro-
duction—if the Secretary, deeming it necessary and
in the public interest, enters into an agreement to
provide for royalty paymeuts.

(8) If a certification of possible production is is- .
sued—for a period of ten years (or other period fixed
by the contract not exceeding 25 years) from the date
of the contract, or until the total amount contributed
by the Government, with interest, is fully repaid,
whichever occurs first.

(d) The Government’s royalty ghall be 5 percent of
the operator’s “gross proceeds” (including any
bonuses, premiums, allowances, or other benefitg) from
the production sold, in the form sold (ore, concen-
trate, metal, or equivalent) at the point of delivery
(the f.o.b. point) ; except, that charges of the buyer
(not the operator) arising in the regular course of his
business, and shown on the buyer’s settlement sheets
as deductions (such as treatment processes performed
by the buyer, sampling and assaying to determine the
value of the production sold, and freight payable by
the buyer to a carrier (not the operator)) shall be
allowed as deductions in arriving at the ‘“gross pro-
ceeds” as that term is used in this section. No costs
of the operator are deductible in arriving at the “gross
proceeds” as that term is used in this section. The
ferm “treatment processes”, as used in this paragraph
means those processes (such as milling, concentrating,
smelting, refining, or equivalent) applied to the crude
ore or other production after it is extracted from the
ground to put it into a commercially marketable form,
excluding fabricating or manufacturing. :

(e) If any production (ore, concentrate, metal or
equivalent) remains unsold or is not used by the
operator in integrated manufacturing or fabricating
operations (for instance, if it is stockpiled) after the
lapse of six months from the date it is extracted fr(_)m
the ground, the Government, at its option, may require
the computation and payment of its royalty on the
value of such production in the form (ore, concentrate,
metal, or equivalent) it is in at the time the Gove}'n—
ment elects to exercise its option. If any product}on
is used by the operator in integrated manufacturing
or fabricating operations, the Government’s royalty
on such production shall be computed on the “value:”
thereof in the form in which and at the time when it
is used. “Value” as used in this section means vs_'hat
is or would be gross income from mining ope¥at10ns
for percentage depletion purposes in Federal income
tax determination, or the market value, whichever is
greater. . -

(f) (1) To secure the payment of the Government’s
royalty, the contract shall provide for a lien upon the
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operator’s interest in the land, upon any production
from the land and upon any interests in the land
other than the operator’s interest. However, the
Secretary may accept the undertaking of a surety
company or third person in lieu of a lien upon interests
in the land other than the operator’s interest. In ecir-
cumstances where the Secretary deems it to be in the
public interest, the requirement for a lien or other
undertaking concerning interests in land, other than
the lien upon the operator’s interest, may be omitted
from the contract.

(2) If the operator is not the producer (for ex-
ample, if the operator transfers or does not retain his
interest in production or in the land), the operator
shall remain liable for the payment of the Govern-
ment’s royalty.

(g) If, in any particular case, the Secretary finds
that it would be more economical or practicable to
compute the Government’s royalty upon some basis
other than “gross proceeds” or “value”, as those terms
are used in this section, or upon the production in
some form other tharn that in which it is sold, held, or
used in integrated operations, he may agree with the
operator, either in the original exploration contract or
by an amendment thereof, upon some other basis of
computation.

(h) Nothing in this part shall be construed as
imposing any obligation on the operator to engage in
any mining or production operations. .

(i) The Secretary may modify and adjust the terms
and conditions of any contract to reduce the amount
and terms of any royalty payment when he shall
determine that such action is necessary and in the
public interest.

§301.12  Interest on amount of Government par-
ticipation.  (a) Simple interest, computed annually,
shall accrue from the date Federal funds are made
available until the period specified for royalty pay-
ment expires or until the amount of Federal funds
contributed, including interest, is fully repaid by
royalty on production.

(b) The rate of interest shall be fixed by the Secre-
tary at not less than the rate the Department of the
Interior would be required to pay if it borrowed from
the Treasury, plus a two percent interest charge in
lieu of the actual cost to the Government of admin-
istering the contract.

(c) Paragraphs . (a) and (b) of this section shall
not be construed to increase the rate of royalty or to
extend the period for which the royalty is payable as
set forth in § 301.11.

§301.13 Limitation on the amount of Government
participation. No single contract shall authorize
Government participation in excess of $250,000.

§301.14 Government not obligated to buy. Noth-
ing in this part or in any contract entered into pur-
suant to this part shall be construed as imposing any
obligation on the Government to purchase any mate-
rials mined or produced from the land wihch is the
subject of such contract.

§ 30115 Title to and disposition of property. All
facilities, buildings, fixtures, equipment, or other items,
or groups of items (such as pipe, rail, steel, ete.).
costing more than $50.00 each, paid for or purchased
with funds comtributed jointly by the operator and
the Government, although title may be taken in the
name of the operator, shall belong to the operator and
the Government jointly, in proportion to their respec-
tive contribution and the exploration contract shall
make suitable provisions for their disposal for the
joint account of the operator and the Government.

[F.R. Doc. 58-10535 ; Filed, Deec. 22, 1958 ; 8:48 a.m.]

Chapter III—Office of Minerals Explo-

ration, Department of the Interior
[Revised]

PART 301—REGULATIONS FOR OBTAINING FED-
ERAL ASSISTANCE IN FINANCING EXPLORATIONS
FOR MINERAL RESERVES, EXCLUDING ORGANIC
FUELS, IN THE UNITED STATES, ITS TERRITORIES
AND POSSESSIONS

GENERAL PROVISIONS

301.1  Purpose.

301.2 Definitions,

301.3  Eligible minerals or mineral products.
801.4  Operator’s property rights. .

APPLICATIONS

301.5 Form and filing.
301.6 '~ Information required.
301.7  Criteria.

301.8 Approval.

EXPLORATION CONTRACTS

301.9  Government participation.

301.10 Allowance costs.

301.11 Repayment by operator.

301.12 Interest on amount of Government participation.

301.13 Lixg;itation on the amount of Government participa-
ion.

301.14 Government not obligated to buy.

301.15 Title to and disposition of property.

AUTHORITY ;: §§ 801.1 to 301.15, issued under sec. 2(e), 72
Stat. 700; 30 U.S8.C. 642(e).
Source: §§ 801.1 to 301.15 appear at 24 F.R. 6757, Aug. 22,

1959.
GENERAL PROVISIONS

§ 301.1  Purpose.

These regulations govern the obtaining of Federal
financial assistance in conducting exploration for min-
eral reserves, excluding organic fuels, in the United
States, its territories or possessions.

§ 301.2 Definitions,
. As used in this part:

(a) “Exploration” means the search, including re-
lated development work, for new or unexplored mineral
deposits within a specified area or parcel of ground
where geologic conditions favor their occurrence. Ex-
ploration using recognized and sound procedures, in-
cluding standard geophysical and geochemical methods,
may be conducted from the surface or underground to
obtain pertinent geological and mineralogical informa-
tion. The work shall not go beyond a reasonable
delineation and sampling of a mineral deposit, and
shall not be conducted primarily for mining or prepara-
tion for mining. ’

(b) “Operator” means an individual, partnership,
corporation, or other legal entity that is party to an ex-
ploration contract with the Government,

(c) “Secretary” means the Secretary of the Interior,
or his authorized representative.

(d) “Government” and “Federal” mean the United
States of America.

(e) “Commercial Sources” means banking institu-
tions or other private sources of credit.

§ 301.3 Eligible minerals or mineral products.
The following are eligible for financial assistance:

Antimony,

Asbestos (strategie).
Bauxite.

Beryl.

Cadmium.

Chromite.
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Cobalt.

Columbium.

Copper.

Corundum, )
Diamond (industrial).
Fluorspar. .
Graphite (crucible flake).
Kyanite (strategic).
Lead.

Manganese.

Merecury.

Mica (strategic).
Molybdenum,

Monazite.

Nieckel.

Platinum group metals.
Quartz Crystal (piezoelectric).
Rare Barths.
Rutile—Brookite.
Selenium.

Tale (block steatite).
Tantalum.

Thorium.

Tin.

Zine. )

§ 301.4 Operator’s property rights.

The operator must have and preserve the right to
possession of the land (as owner, lessee, or otherwise)
for a term at least sufficient to complete the exploration
work. (See §30L.11(f) regarding repayment.) The
operator shall devote the land and all existing improve-
ments, facilities, buildings, installations, and appurten-
ances necessary to the purposes of the exploration.

APPLICATIONS

§ 301.5 Y¥orm and filing.

An application for Federal financial assistance must
be submitted to quadruplicate on forms which may be
obtained from and filed with either:

The Office of Minerals Exploration,
Department of the Interior,
Washington 25, D.C. .
or the Office of Minerals Exploration Executive Offi-
cers. The regions which they serve and their Post
Office addresses are as follows:

Region 1: Alaska, Idaho, Montana, Oregon, and Washing-

ton—OME, South 157 Howard Street, Spokane 4, ‘Washington.

Applicants for Alaska projects may_file applications with
the United States Bureau of Mines, P.0. Box 2688, Juneau,

Alaska, for forwarding to the OME Executive Officer,

Region I.

Region II: California and Nevada—OME, Room 420
gustpmhouse, 555 Battery Street, San Francisco 11, Cali-
ornia.

Region III: Arizona, Colorado, Kansas, Nebraska, New
Mexico, North Dakota, Oklahoma, South Dakota, Texas, Utah,
and Wyoming—OME, Federal Center, Denver 25, Colorado.

Region V: Alabama, Arkansas, Connecticut, Delaware,
Florida, Georgia, Illinois, Indiana, Iowa, Kentucky, Louisi-
ana, Maine, Maryland, Massachusetts, Michigan, Minnesota,
Mississippi, Missouri, New Hampshire, New Jersey, New
York, North Carolina, Ohio, Pennsylvania, Rhode Island,
South Carolina, Tennessee, Vermont, Virginia, West Virginia,
and Wisconsin—OME, Room 2B, Post Office Building, Knox-
ville 2, Tennessee.

§301.6 Information required.

(a) Each application shall fully describe the pro-
posed exploration, and shall include all detailed data
called for by the application form. The Secretary may
require the filing of additional information, including
financial statements, reports, maps or charts, and ex-
hibits and such physical on-site examination as he
deems necessary. .

(b) The application must include evidence that
funds for the exploration work are unavailable on
reasonable terms from commercial sources. The evi-
dence ‘shall include information as to the names of
banks (including applicant’s bank of account) or other
private sources of credit to which applications were
made for loans, the amounts and terms requested, and
the reasons why loans were not obtained.

§ 301.7 Criteria.

The following factors will be considered and
weighed in passing upon applications: :

(a) The geologic probability of a significant dis-
covery being made. .

(b) The estimated cost of the exploration in relation
to the size and grade of the potential deposit. .

(¢) The plan and method of conducting the explora-
tion.

(d) The accessibility of the project area.

(e) The background and operating experience of the
applicant.

(f) The applicant’s title or right to posession of the
property.

(g) The unavailability of funds from commercial
sources on reasonable terms.

(h) Whether the applicant would normally under-
take the exploration at his sole expense under current
conditions or circumstances.

§301.8 Approval.

If the application is approved, the Government may
enter into an exploration contract with the applicant
upon terms and conditions which the Secretary deems
necessary and appropriate as set forth in the contract
form furnished by the Government.

EXPLORATION CONTRACTS
§ 301.9 Government participation.

The Government will contribute not more than fifty
(50) percent of the total allowable costs of the ex-
ploration specified by the ferms of the contract.

§ 301.10 Allowable costs.

(a) The Government, to the extent provided in the
exploration contract, will contribute to:

(1) The necessary, reasonable, and direct actual
costy of performing the exploration, including the
costs of : Labor, supervision, and consultants; operat-
ing materials, supplies, and equipment; initial re-
habilitation or repair of existing buildings, ingtalla-
tions, fixtures, and operating equipment; construction
of buildings, fixed improvements, and installations;
repairs and maintenance of operating equipment;
analytical work, accounting, payroll and sales taxes,
and -employers’ liability or employees’ compensation
insurance; payments by the operator to ‘independent
contractors; and such other necessary, reasonable, and
direct actual costs as may be approved by the Govern-
ment in the course of work; and

(2) The fixed unit costs agreed upon by the operator
and the Government in terms of units of work to be
performed (per foot of drifting, per foot of drilling,
ete.) in lieu of actual costs.

(b) The Government will not contribute to costs
ineurred before the date of the contract, or to costs of
or incident to:

(1) Acquiring, owning or possessing land with any
existing improvements, facilities, buildings, installa-

' tions, and appurtenances, or the depreciation and

depletion thereof; .

(2) General overhead, corporate management, in-
terest and taxes (other than payroll and sales taxes) ;

(3) Insurance (other than employers’ liability or
employees’ compensation insurance) ; and

(4) Damages to persons Or property (other than
authorized repair to or replacement of equipment or
other property used in the work).

§301.11 Repayment by the operator.

(a) If the Secretary considers that as a result of
the exploration, mineral or metal production from the
area covered by the contract may be possible, he shall



132 COBALT—A MATERIALS SURVEY

so certify in writing to the operator within the time
specified in the contract.

(b) When the Secretary determines not to certify,

he shall promptly so notify the operator provided the
operator has completed all obligations under the
confract.

(c) The operator shall pay the Government a

royalty on all minerals or metals produced from the

land described in the contract:
(1) Irrespective of any certification of possible pro-

duction—from the date of the contract to the date of -

notice that certification will not be made, or until the
total amount contributed by the Government with
interest in fully repaid, whichever occurs first; or

(2) Irrespective of any certification of possible pro-
duction—if the Secretary, deeming it necessary and
in the public interest, enters into an agreement to
provide for royalty payments.

(8) If a certification of possible production is is-
sued—for a period of ten years (or other period fixed
by the contract not exceeding 25 years) from the date
of the contract, or until the total amount contributed
by the Government, with interest, is fully repaid,
whichever occurs first.

(d) The Government’s royalty shall be 5 percent of
the “gross proceeds” (including any bonuses, pre-
miums, allowances, or other benefits) from the pro-
duction sold, in the form sold (ore, concentrate, metal,

or equivalent) at the point of delivery (the f.o.b.-’

point) except, that charges of the buyer (mot the
operator or producer) arising in the regular course
of his business, and shown on the buyer’s settlement
sheets as deductions (such as treatment processes per-
formed by the buyer, sampling and assaying to deter-
mine the value of the production sold, and freight pay-
able by the buyer to a carrier (not the operator or
producer) shall be allowed as deductions in arriving
at the “gross proceeds” as that term is used in this
section. No costs of the operator or producer are
deductible in arriving at the “gross proceeds” as that

term is used in this section. 'The term “treatment.
processes”, as used in this paragraph means those .

processes (such as milling, concentrating, smelting, re-
fining, or equivalent) applied to the crude ore or other
production after it is extracted from the ground to
put it into a commercially marketable form, exclud-
ing fabricating or manufacturing.

(e) If any production (ore, concentrate, metal, or
equivalent) remains unsold or is- mot used by the
operator or producer in integrated manufacturing or
fabricating operations (for instance, if it is stock-
piled) after the lapse of six months from the date it is
extracted from the ground, the Government, at its
option, may require the computation and payment of
its royalty on the value of such production in the form
(ore, concentrate, metal, or equivalent) it is in at the
time the Government elects to exercise its option. If
any production is used by the operator or producer in
integrated manufacturing or fabricating operations,
the Government’s royalty on such production shall be
computed on the “value” thereof in the form in which
and at the time when it is used. “Value” as used in
this section means what is or would be gross income
from mining operations for percentage depletion pur-
poses in Federal income tax determination, or the
market value, whichever is greater.

(f) (1) To secure the payment of the Government’s
royalty, the contract shall provide for a lien upon the
operator’s interest in the land, upon ‘any production
from the land, and upon any interests in the land
other than the operator’s interest. However, the
Secretary may accept the undertaking of a surety
company or third person in lieu of a lien upon interests

in the land other than the operator’s inferest. In
circumstances where the Secretary deems it to be in
the public interest, the requirement for a lien or other
undertaking concerning interests in land, other than
the lien upon the operator’s interest, may be omitted
from the Contract.

(2) If the operator is not the producer (for ex-
ample, if the operator transfers or does not retain his
interest in production or in the land), the operator
shall remain liable for the payment of the Govern-
ment’s royalty.

(g) If, in any particular case, the Secretary finds
that it would be more economical or practicable to
compute the Government's royalty upon some basis
other than “gross proceeds” or “value”, as these terms
are used in this section, or upon the production in
some form other than that in which it is sold, held, or
used in integrated operations, he may agree with the
operator, either in the original exploration contract or
by an amendment thereof, upon some other basis of
computation.

(1) Nothing in this part shall be construed as im-
posing any obligation on the operator to engage in any
mining or production operations.

(i) The Secretary may modify and adjust the terms
and conditions of any contract to reduce the amount
and terms of any royalty payment when he shall de-
termine that such action is necessary and in the public
interest.

§ 301.12 Tnterest on amount of Government par-
ticipation.

(a) Simple interest is calculated from the date
Federal funds are made available until the period
specified for royalty payments expires or until the
amount of Federal funds contributed, including in-
ferest, is fully repaid by royalty on production, which-
ever occurs first.

(b) The rate of interest shall be fixed by the Secre-
tary at not less than the rate the Department of the
Interior would be required to pay if it borrowed from
the Treasury, plus a two percent interest charge in
lieu of the actual cost to the Government of admin-
istering the contract.

(¢) Paragraphs (a) and (b) of this section shall
not be construed to increase the rate of royalty or to
extend the period for which the royalty is payable as
set forth in § 301.11.

§ 301.13 Limitation on the amount of Government
participation.

No single contract shall authorize Government par-
ticipation in excess of $250,000.

§ 301.14 Government not obligated to buy.

Nothing in this part or in any contract entered into
pursuant to this part shall be construed as imposing
any obligation on the Government to purchase any
materials mined or produced from the land which is
the subject of such contract.

§301.15 Title to and disposition of property.

All facilities, buildings, fixtures, equipment, or other
jtems or groups of items (such as pipe, rail, steel, ete.),
costing more than $50.00 each, paid for or purchased
with funds contributed jointly by the operator and
the Government, although title may be taken in the
name of the operator, shall belong to the operator and
the Government jointly, in proportion to their respec-
tive contributions, and the exploration contract shall
make suitable provisions for their disposal for the

. joint account of the operator and the Government.
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pMO V-7—GENERAL POLICIES FOR THE STOCKPILE
oF STRATEGIC AND CRITICAL MATERIALS
[ADDED]

By virtue of the authority vested in me by the Stra-
tegic and Critical Materials Stock Piling Act, it is
hereby ordered:

1. General role of the strategic stockpile. The stra-
tegie stockpile shall take account of the potentiality of
limited war and general war and shall assume rapid
mobilization in the event of an emergency.

2. Period covered by stockpiling. All strategic stock-
pile objectives shall be limited to meeting estimated
shortages of materials for a 3-year emergency period.

3. Stockpile objectives. Strategic stockpile objeec-
tives shall be adequate for limited or general war
whichever shows the larger supply-requirements deficit
to be met by stockpiling. The objectives shall consist
of (1) a “basic objective” which assumes reliance on
sources of supply factored to reflect estimated supply
risks and (2) a “maximum objective” which includes
an additional allowance to take into account the com-
plete discounting of sources of supply beyond North
America and comparably accessible areas.

4. Bmergency requirements. The requirements esti-
mates for both limited and general war shall reflect
specific requirements so far as they are applicable and
available. Otherwise it shall be assumed that the total
requirements would about equal the consumption by
jndustrial capacity, considering necessary wartime
Jimitation, conservation, and substitution measures.
Requirements shall be discounted for wartime losses
of consuming capacity to the extent that such losses
can be reliably estimated.

5. BEmergency supplies. Estimates of supply for the
mobilization period shall be pased on readily available
capacity and known resources. The share available to
the United States shall be discounted to reflect (1) the
strategic vulnerability and possible economic and po:
litical instability of foreign sources, (2) overseas ship-
ping losses and (3) vulnerability of domestic sources
that are heavily concentrated geographically, including
vulnerability to sabotage. Domestic supplies shall be
discounted in cases of excessive concentration to the
extent of the estimated time required to restore
capacity that may be damaged.

6. Provision for special-property materials. Prospec-
tive needs for high-temperature and other special-
property materials shall be considered on the basis of a
three-year period beginning not more than two years
in the future. Pstimates of requirements therefor
shall be included in the computation of objectives when
there are indications of reasonably firm minimum Te-
quirements. In this connection arrangements shall be
made for the regulaxr availability of objective scientifie
advice to assist in such evaluation.

7. Frequency of supply-requirements reviews. The
supply-requirements balance for any material that is
now or may become important to defense shall be kept
under continuing surveillance and shall be given a
full-scale review at any time that a change is believed
to be taking place that would have a significant bearing
on the wartime readiness position. Supply-require-
ments balances shall be examined at least once a year
to ascertain the need for a full-scale Treview. The
interim recalculation of pasic and maximum stockpile
objectives now underway shall be completed immedi-
ately. Priority of review shall be given to materials
under procurement.

8., Procurement policy. The basic objectives shall
be attained expeditiously. If necessary, sources of

supply shall be expanded Procurement, however,
shall be tapered as the basic objectives are approached.
The maximum objective shall be reached on a lower
priority basis by such means as (1) deliveries under
existing contracts, (2) transfers from other Govern-
ment programs, (3) purchases with available foreign
currencies, (4) barter of U.S. agricultural surpluses.
and (5) programs to maintain the mobilization base
under paragraph 9. Future long-term contracts should
contain termination clauses whenever possible.

9. Maintenance of the mobilization base. The
mobilization base shall retate to the projected supply
capacity including standby capacity that would be
readily available for an emergency commencing on
any assumed date rather than to the output of a given
period. Stockpile procurement to maintain this capac-
ity shall be undertaken only within the maximum
objective. Although various measures that are
feasible shall be considered for meeting a mobilization
deficit of materials, measures other than stockpiling
shall be undertaken only after it is clear that stock-
piling is not the best solution. All jnventories of
Government-owned materials held for long-term stor-
age are a part of the mobilization base. If they are
sufficiently large they may eliminate the need for 2
producing mobilization base segment.

10. Upgrading to ready usability. Where the gen-
eral basis for estimating supplies of a material, in-
cluding allowance for plant vulnerability, does not call
for a sufficient quantity in a form suitable for im-
mediate use to meet the initial surge of demand and
abnormal conditions of intensive mobilization, a mini-
mum readiness inventory—approximately a six
months’ requirement—shall be provided near centers
of consumption. An interagency review should be
undertaken to determine whether a need for a larger
or lesser allowance may exist. Materials in Govern-
ment inventories may be upgraded only when the net
cost is less than the cost of new material. Materials
will not be upgraded to such a degree, however, as to
impair flexibility of use. Payment in kind may be
used within the objectives to finance the upgrading,
provided that the release of materials to pay for the
upgrading will meet disposal criteria.

11. Beneficiation of subspecification materials. Sub-
specification-grade material in Government inventory
may be beneficiated within the limits of the maximum

.objectives when this can be accomplished at less net

cost than buying new material.

12. Cancellation of coniracts. Commitments for
deliveries to strategic stockpile and Defense Produc-
tion Act accounts beyond the maximum objectives shall
be cancelled when settlements can be arranged that
would be mutually satisfactory to the supplier and the
Government, that would not be disruptive to the econ-
omy or to projects essential to the national security
and that would protect the financial interests of the
Government.

13. Disposal. Strategic and critical materials shall
be retained in Government inventories so long as they
are needed to meet maximum stockpile objectives or
any foreseeable increases in such objectives.

Disposals of excesses shall be undertaken only if
they do not cause serious economic disruption or ad-
versely affect the international interests of the United
States.

14. Declassification of stockpile data. The Office of
Defense Mobilization shall declassify stockpile data
to the maximum extent feasible when it determines
with the concurrence of agencies concerned that the
national security would not thereby be jeopardized.
rDMO V-7, 23 F.R. 4333, June 14, 19581
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TITLE 32A—NATIONAL DEFENSE,
APPENDIX

Chapter [ —Office of Civil and Defense

Mobilization
[D.M.O. V-3 Cancelled]

DMO V-3—POLICY REGARDING SURPLUS MATE-
RIALS ACQUIRED UNDER THE DEFENSE PRODUC-
TION ACT

[D.M.O. V-7, Revised]

DMO V-7—GENERAL POLICIES FOR STRATEGIC
AND CRITICAL MATERIALS STOCKPILING

By virtue of the authority vested in me by Reorgani-
zation Plan No. 1 of 1958 and Executive Order 10773,
it is hereby ordered : .

1. General role of the strategic stockpile. The stra-
tegic stockpile shall take aceount of the potentiality of
limited war and general war and shall assume rapid
mobilization in the event of an emergency.

2. Period covered by stockpiling. All strategic stock-
pile objectives shall be limited to meeting estimated
shortages of materials for a three-year emergency.

3. Stockpile objectives. Strategic stockpile objectives
shall be adequate for limited or general war, which-

K

ever shows the larger supply-requirements deficit to be

met by stockpiling. Stockpile objectives shall be de-
termined on the basis of time required for supplies of
materials in a national emergency to match essential
needs of the emergency. The objectives shall consist
of (1) a “basic objective,” which assumes reliance on
sources of supply factored to reflect estimated supply
risks, and (2) a “maximum cbjective,” which includes
an additional allowance to take into account the com-

plete discounting of sources of supply beyond North

America and comparably accessible areas.
Until such time as the essential needs of the nation

in the event of a nuclear attack (including reconstrue--

tion) can be determined, the maximum objective shall

not be less than six months’ usage by industry in the )

United States in periods of active demand.

4. BEmergency requirements. The requirements esti-
mates for both limited and general war shall reflect
specific requirements so far as they are applicable
and available. Otherwise it shall be assumed that the
total requirements would about equal the consumption
by industrial capacity, considering necessary wartime
limitation, conservation, and substitution measures.
Requirements shall be discounted for wartime losses
of consuming capacity to the extent that such losses
can be reliably estimated.

5. Emergency supplies. Estimates of supply for the
mobilization period shall be based on readily available
capacity and known resources. 'The share available
to the United States shall be discounted to reflect the
risks involved internally in supply countries, the risks
of concentration of the source, the risks of overseas
shipping and the vulnerability of domestic sources to
destruction. Domestic supplies shall be discounted in
cases of excessive concentration to the extent of the
estimated time required to restore capacity that may
be damaged.

6. Provision for special-property materials. Prospec-
tive needs for high-temperature and other special-
property materials shall be considered on the basis of
a three-year period beginning not more than two years
in the future. Estimates of requirements therefor
shall be included in the computation of objectives
when there are indications of reasonably firm minimum
requirements. In this connection arrangements shall
be made for the regular availability of objective sci-
entific advice to assist in such evaluation.
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7. Frequency of supply-requirements reviews. The
supply-requirements balance for any material that is
now or may become important to defense shall be kept
under continuing surveillance and shall be given a
full-scale review at any time that a change is believed
to be taking place that would have a gignificant bearing
on the wartime readiness position. Supply-require-
ments balances shall be examined at least once a year
to ascertain the need for a full-scale review. Priority
of review shall be given to materials under procure-
ment. .

8. Procurement policy. The basic objectives shall
be attained expeditiously. If necessary, sources of
supply shall be expanded. Procurement, however,
shall be tapered as the basic objectives are approached.
The maximum objective shall be reached on a lower
priority basis by such means as (1) deliveries under
existing contracts, (2) transfers from other Govern-
ment programs, (8) purchases with available foreign
currencies, (4) barter of U.S. agricultural surpluses,
and (5) programs to maintain the mobilization base
under paragraph 9. Future long-term contracts shall
contain termination clauses whenever possible.

9. Maintenance of the mobilization base. The mobili-
zation base shall relate to the projected supply ca-
pacity, including standby capacity, that would be
readily available for an emergency commencing on any
assumed date rather than to the output of a given
period. Stockpile procurement to maintain this ca-
pacity shall be undertaken only within the maximum
objective. Although various measures that are feasible
shall be considered for meeting a mobilization deficit
of materials, measures other than stockpiling shall be
undertaken only after it is clear that stockpiling is not
the best solution. All inventories of Government-owned
materials held for long-term storage are a part of the
mobilization base. If they are sufficiently large they
may eliminate the need for a producing mobilization
base segment.

10. Upgrading to ready usability. Where the general
basis for estimating supplies of a material, including
allowance for plant vulnerability, does not call for a
sufficient quantity in a form suitable for immediate
use to meet the initial surge of demand and abnormal
conditions of intensive mobilization, a minimum readi-
ness inventory—approximately a six months’ require-
ment—shall be provided near centers of consumption.
An interagency review should be undertaken to de-
termine whether a need for a larger or lesser allowance
may exist. Materials in Government inventories may
be upgraded only when the net cost is less than the cost
of new material. Materials will not be upgraded to
such a degree, however, as to impair flexibility of use.
Payment in kind may be used within the objectives to
finance the upgrading, provided that the release of
materials to pay for the upgrading will meet disposal
criteria.

11. Beneficiation of subspecification maierials. Sub-
specification-grade material in Government inventory
may be beneficiated within the limits of the maximum
objectives when this can be accomplished at less net
cost than buying new material.

12, Cancellation of commitments. Commitments for
deliveries to national stockpile and Defense Production
Act inventories beyond the maximum objectives shall
be canceled or reduced when settlements can be ar-
ranged which would be mutually satisfactory to the
supplier and the Government and which would not be
disruptive to the economy or to projects essential to
the national security. Such settlements may take into
account anticipated profits and cover adjustments for
above-market premiums. The settlement of commit-

ments may be made through the payment of cash or
through the application of surplus property or resale
Responsibility with respect to the settle-

of materials.
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ment of commitments in the light of over-all interests
of the Government rests with the Administrator of
General Services, who shall keep other agencies ad-
vised and consult with them to the extent appropriate.

13. Retention of Defense Production Act inven-
tories. Within the limits of unfilled maximum stock-
pile objectives, stockpile-grade materials acquired
under the Defense Production Act shall be retained
for national stockpile. purposes.

14, Disposals. The Director of the Office of Civil
and Defense Mobilization will authorize the disposal
of excess materials whenever possible under the fol-
lowing conditions: (a) avoidance of serious disrup-
tion of the usual markets of producers, processors, and
consumers, (b) avoidance of adverse effects on inter-
national interests of the United States, (¢) due regard
to the protection of the United States against avoid-
able loss, and (d) except when the materials are
channeled to other agencies for their direct use, ap-
proval of the Departments of the Interior, Corumerce,
State, Agriculture, and Defense, and other govern-
mental agencies concerned, and consultation as appro-
priate with the industries concerned.

In making such disposals preference shall be given
to materials in the DPA inventories.

Disposals of materials that deteriorate, that are
likely to become obsolete, that do not meet quality
standards, or that do not have stockpile objectives, are
to be expedited.

The Administrator of General Services shall be re-
sponsible for conducting negotiations for the sale of
materials and will consult with and advise the agencies
concerned. .

15. Public notice on disposals. Generally, the sale
of excess materials acquired under the Defense Pro-
duection Act will be made only after appropriate publie
announcement of the gquantity or quantities to be
offered in a specified period of time. ,

16. Direct Government wse. Government agencies
which directly use strategic and critical materials
ghall fulfill their requirements through the use of
materials in Government inventories that are excess
to the needs thereof whenever such action is found to
be consistent with overall disposal policies and with
the best interests of the Government. Except where
appropriate in the judgment of the Administrator,
General Services Administration, the requirements of
section 14, above, with respect to approval by Govern-
ment departments or agencies and consultation with
industries, shall not be applicable to transfers of
strategic and critical materials for direct Government
use.

17. Declassification of stockpile data. The Office of
Civil and Defense Mobilization shall declassify stock-

pile data to the maximum extent feasible when it de-
termines with the concurrence of agencies concerned:

that the national security would not thereby be
jeopardized.

Defense Mobilization Order V-8 (19 F.R. 1511,
Mar. 19, 1954) is hereby canceled.

Defense Mobilization Order V-7 (23 F.R. 4333,
June 14, 1958) is hereby superseded.

These policies are effective immediately.

Dated : December 10, 1959.

Leo A. HoreH,
Director, Office of Civil
and Defense Mobilization.
[F.R. Doc. 59-10745; Filed, Dec. 16, 1959; 8:45 a.m.]
DMO VII-6—EXPANSION GOALS

By virtue of the authority vested in me by Executive
Order 10480 of August 14, 1953 (3 CFR, 1953 Supp.) ;
It is hereby ordered:

1. In view of the amount of expansion which has

been undertaken, and on the recommendation of the
agency to which authority has been delegated for this
purpose in each instance, it is hereby ordered that no
accelerated tax amortization certificates under section
124A * of the Internal Revenue Code will be issued on
applications filed after this date for further expan-
sions in the areas of production appearing on List I
set forth below. The expansion goals in these areas
will be reviewed from time to time by the appropriate
agencies under the direction of the Office of Defense
Mobilization in order to determine (1) that certified
expansion is in fact being accompilshed and (2) that
changes in defense requirements are adequately re-
flected in the goals. If after such review new goals
are established for any of the areas of production on
List I, a public announcement to that effect will be
made so that all members of the affected industries
may have equal opportunity to apply for accelerated
tax amortization to the extent of the additional capac-
ity required and within the limitations of the statute.

2. The need for further expansion in the areas of
production appearing on List II set forth below, is
currently under active consideration by the Office of
Defense Mobilization with appropriate agencies and
no accelerated tax amortization certificates in an area
on List II will be issued on applications filed after
this date until a decision has been reached. Public
announcement of each decision will be made.

8. Since the amount of expansion which has been
undertaken in the areas of production appearing on
List III set forth below, is not adequate for defense
purposes, the Office of Defense Mobilization will con-
tinue to issue accelerated tax amortization certificates
for further expansions within such areas of produc-
tion, up to the amount of the defense requirement.

Lasr I
CLOSED
No. Goal Delegate agency
125 | Abrasive products Commerce.
183 | Acetic acid Commerce,
158 | Acetone Cominerce.
159A. | Adipic acid Commerce.
159B | Adiponitrile Commerce.
79 | Air preheaters, regenerative. ... Commerce,
23 { Aniline Commerce.
31 | Anthraquinone vat dyes (single strength
asis). Commerce.
58 | Antifriction bearing industry--.-—-c---—- Commerce.
210 | Argon Commerce.
182 | Batteries, “AA’ type dry cell. ... Commerce,
157 | Benzene Commerce.

53 | Benzene hexachloride (lindane) 99 percent | Commerce.
or more gamma isomer content.

44 | Benzene hexachloride (technical grade)....| Commmerce.
195 | Beryllium copper alloy mill products facil- Comimerce.

ities.
196 | Beryllium copper master alloy producing | Commerce.

facilities.
5 | Blast furnaces, Commerce,
188 | Brass mill facilities .| Commerce.
61 | Butadiene. —-__| Commerce.

60 | Calcium ecarbide.... oo Commerce.
102 | Carbon, activated (water purification and Commerce.
decolorizing grade).

72 | Carbon black. .. Commeres.
57 | Carbon electrodes_ o oooomemmean Commerce.
35 | Carbon tetrachloride Commerce.
167 | Chermical manufacturing machinery. .- Commerce,
24 | Chlorine.. Commerce.
77 | Condenser: y Comumerce,
131 | Continuous galvanized sheet and strip..--] Commerce,
189 | Copper foundry facilities_ . —occomoomuncnmn Comimnerce,
150 | Copper wire mill facilities Commerce.
164 | Cotfon COMPresses. - oummvammmcomomemmmmmmo Agriculture.
95 | Cotton gins _| Agriculture,
48 | Crawler-type tractor industry..cooccoo-- Commerce.
159C | Cyclohexane. Commerce.
37 | DDT Commerce.
128 | Dies, rigs and fixtures.... Commerce,
137 | Electrical connectors. Commerce.

1 Section 168, Internal Revenue Code, 1954.
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List F—Continued

List I—Continued

CLOSED—continued CLOSED—continued
No. Goal Delegate agency No. Goal Delegate agency
166A | Electronic class envelopes (ribbon ma- | Commerce. 154 | Refractories, insulating fire brick__________ Commerce.
chine). 191 | Refractories, ladle bricks._.___.__.._._.__. Commerce.
166B | Electronic class envelopes (other than rib- | Commerce. 192 | Refractories, pouring Commerce,
bon mac 193 Refractones, silica. Commerce,
199 | Elephant tools—ManuIactu.rmg facilities..| Commerce, 40 | Resoreinol Commerce.
194A | Ethylchloride Commerce, 62 | Rubber and rubber produets_____.________ Commeree.
71 | Ethylene glycol. Commerce, 69 | Scrap, ferrous and nonferrous— .- Commerce.
70 | Ethylene oxide Comumerce, 101 | Screw machine products, precision Commerce,
194B | Ethylene dibromide Commerce. 87 | Sebacic acid Commerce.
179 | Ferroalloys, blast furnace (ferromanga- | Commerce, 208 | Sensitive electrical switches_______________ Commerce.
nese, silicomanganese, spiegeleisen and 110 { Soda ash__ Commerce.
silvery pig iron), 162 | Sodium bichromate_____...._____________ Commerce.
180 | Ferroalloys, electric furnace - o oo Cominerce, 88 | Sodium chlorate. Commerce.
116A | Fibrous glass, continuous filament Commerce, 50 | Sodium cyanide Commerce.
116B | Fibrous glass, superfine. ... Commerce, 111 | Special components. ... _____________ Commerce.
201 | Filter aids—Calcined diotomite_._._______ GSA. 104 | Special industrial services .__..__________ Commerce.
36 | Formaldehyde.. Commerce, 6 | Steelingots Commerce.
97 | Friction hearings Commerce, 54 | Storage batteries, eleetrie_ ... __________ Commeree.
94 | Gears and gear drives__-..__ _| Commerce, 147 | Strapping, steel. Commeree.
75 | Generators, water wheel drivi _| Commerce, 109 | Styrene, monomer (including methyl | Commerce.
202A | Glass tubing (lead and soda lime)- -{ Commerce. styrenes).
202B | Glass tubing (porosilicate)..... _{ Commerce. 200 | Sulfuric acid-._ - Commerce.
115 | Graphite, artificial . _._____ -} Commerce, 17 | Sulphur GSA.
117 | Heat exchangers, tubular____ Commerce. 126 | Synthetic fibers, noncellulose. Commerce.
107 | Heavy metal tanks (special process and | Commerce, 144 | Tape, acetate Commerce.
storage vessels). 145 | Tape, filament Commerce.
159D | Hexamethylenediamine. ... o.._______. Commerce, 143 | Telegraph, domestic system.._.___________ Commerce.
172 | Hexamethylenetetramine._.. .| Commerce. 175 | Tetracthyl lead_ Interior.
32 | Hose, horizontal wire braided._ . .___..___. Commerce, 51 Titanium Dioxide pigment. .-............ Commerce.
30 | Hydrogen peroxide Commerce, 156 | Toluene. Commerce.
25 | Hydrofluoric acid . - oo Commerce. 41 | Triehlorethylene_ Commmerce.
103 | Industrial ethyl alcohol. . -| Commerce. 73 | Turbines, hydraulic Commerce.
42 | Iron oxide, yellow (synthetic). ... ... Commerce. 168 | Valves and fittings, industrial .____________ Commerce.
160 | Kenaf fiber processing facilities. Commerce. 45 | Vuleanized fiber. _ ool Commerce.
160 | Ketone, methyl ethyl_.___ Commerce. 49C | Wood pulp Commerce.
161 | Ketone, methyl isobutyl Commerce.
170 | Limestone and dolomite GSA.
100 | Lithium compounds._ _ . oooooem____ Commerece. List IIT
1 | Lubricating oil Interior. OPEN
96A | Lumber and wood products (except de- | Commerce.
barking and chipping facilities).
123 | Machine tools. Commerce. 148 |. Adreraft, commereial. .o ooooooooooo. Commerce.
13 | Magnesium. . __ Commerce. 230 | Airport facilities. o oo oo Defense Air
43 | Maleic anhydride- ... ._______ Commerce. Transportation
None | Marginally punched continuous forms. Commerce. Administration.
139 | Materials handling equipment._ _._______._ Commerce. 207 | Alkylate. Interior.
106 | Mechanical power transmission equip- | Commerce. 63A | Alumina_ GSA.
ment (except gears). 222 | Aluminum forging facilities_ _—___________ Commerce.
184 | Metal cans Commerce. 63 | Aluminum, primary— . —______ GSA.
127 | Metal cutting tools Commerce. 177B | Aluminum sheet and plate heat treating | Commerce.
140 | Metalworking equipment, miscellaneous..{ Commerce. facilities.
38 | Methyl chloride Commerce, 177A | Aluminium sheet and plate, producing | Commerce.
89 | Methylene chloride_.__. _.___________._. Commerce. facilities.
209 | Military canvas reclamation facilities. Commerce. 112 | Antimony GSA
86 | Mining machinery.______......___ Commeree. 151 Asbestos, chrysatile, strategic grades____._ GSA
146 | Motors, miniature electric. Commerce. 119 | Barite GSA
26 | Naphthalene. Commerce. 92 | Bauxite._._. - GSA.
3 | Newsprint.. Commerce. 118 | Beryl. oo oo GSA.
9 | Nitrogen Commerce. 76 | Bollers, steam Commerce.
173 | Octyl alcohol Commerce. 181 | Casting, steel Commerce.
66B | Oil (crude) refining capacity (foreign)_____ Interior. 20 | Chromite (chemical grade) .- GSA.
66C | Oil pipelines (foreign)..._____.._ -| Interior. 19 | Chromite Emeta]lurglea,l grade) GSA.
66D | Oil storage facilities (foreign) -| Interior. 21 | Chromite (refractory grade) GSA.
65A | Oil wells drilled (domestic).__ -| Interior. 133 | Coal, Territory of Alaska. - -| Interior.
66A | Oil wells drilled (foreign)----—oonooeoee-. Interior. 4A | Coal, metallugical for byproduct coke_____ Interior.
136 | Optical glass. . Commerce. 10 | Cobalt. GSA.
155 | Optics—Facilities for producing precision | Commerce. 4 | Coke—Byproduct __| Interior.
type. . 11 | Columbite and tantalite ores_..__._______. SA.
28 | Oxygen, high-purity____._.____________.___ Commerce. 56 | CODDET - - e GSA.
49A | Paper Commerce. 83 | Cryolite (synthetic) . ___________ GSA.
49B | Paperboard.. Commerce. 197 | Cylinders, compressed gas_ Comruerce.
129 | Penicillin_ .. Commerce. 55 | Electric power. ... Interior.
174 | Pentaerythritol ..o . _________ Commerce. 130 | Electrolytic tin plate_ Comimnerce.
52 | Perchlorethylene. Commerce. 165 | Fluorspar, acid grade - oo GSA.
7 | Phenol Commerce. 68 | Freight cars. Defense Transport
138 | Phosphate rock__ . . .. ____.__._____ GSA Administration.
149A | Phosphatie fertilizers. ... -| Commerce. 171A | Gas pipe (large) lines Iaid __..o.o_._.___ Interior.
149B | Phosphatic feed supplements.__ _| Commerce. 171B | Gas pipe (small) lines laid - ________ Interior.
108 | Phosphatizing of steel drums__ _| Commerce. 82 | Glycerine. Commerce.
29 | Phosphorus, elemental..____ .| Commerce. 204 | Gray iron castings (over 3,000 pounds)_____ Commerce.
80 | Photographic film and paper-. .| Commerce. 99 | Heavy aluminum aireraft forgings. ... Commerce.
8 | Phthalic anhydride.__.___ _| Commerce. 212 | Heavy steel plate (over 20,000 pounds)..._.| Commerce.
93 | Plastics materials....._..__.__ _| Commerce. 122 | High voltage switchgear-. .. .oeo———... Comumerce.
46 | Plywood, exterior type, softwood Commerce. 218 | Inland waterway terminal facilities..._.... Defense Transport
141 | Potash . ~| GSA. Administration.
67 | Power crane and shovel industry. Commerce. 98 | Inland waterway vessels (specified types)..| Defense Transport
105 | Precision and large size fasteners_. -| Commerce. Administration.
124 | Presses and forging equipment.._ -| Commerce. 132 | Iron ore GSA.
142 | Pumping machinery-._____.._..__________ Commerce. 3 | Iron ore (taconite) GSA,
39 { Quinoline. Commerce. 206 | Laboratories research and development..._| Commerce.
120 | Railroad eqmpment (production facilities).{ Commerce. 12 | Lea GSA.
203 | Reels and spools Commerce. 152 | Locomotives, diesel Defense Transport
153 | Refractories, basic Commerce. . Administration.
190 Refractones, fire clay, super duty and high | Commerce. 96B | Lumber and wood products—Debarking | Commerce.

alumina bricks.

and chipping facilities.
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Lisr III—Continued
opEN—continued
No., Goal Delegate ageney
187 | Manganese ore, battery and chemical GSA.
grades.
14 | Manganese ore, metallurgical grade ... GSA.
198 | Medical supplies and equipment_-.------- Commerce
Mercury- - GSA.

114 | Metal can manufacturers—Tin conserva- Commerce.

tion.

50 | Methanol synthetic. oo ocaeocceaccmcmmanan Commerce.

15 | Molybdenum._ ; GSA.

216 | Motor truck terminal and repair facilities. . Defense Transport

Administration.
65C. | Natural gas liquids capacity.----co-er-mume Interior.
16 | Nickel... GSA,

65B | Oil (crude) refining capacity (domestic).-- Interior.
65D 1| Oil pipelines (domestic) - .| Interior.

3. Open goals. The issuance of certificates of neces-
sity shall continue in accordance with the present or
appropriately revised terms of the individual expan-
sion goals included in List III attached and in accord-
ance with regulations and policies heretofore or
hereafter established by competent authority.

4. General provisions. Applications for tax amorti-
zation which do not fall within the scope of an open
or suspended goal shall be denied. Future decisions
to open, suspend, close, or otherwise modify expansion
goals shall be accomplished by further supplements to
this order.

LisT I—CLOSED

658 | Oil storage facilities (dom Interior.
90 | Ore carriers, Great Lakes. Defense Transport
Administration.
113 | Ore carriers, 0CEAN-EOIMNE amccuamcmomcamnne Commerce.
219 | Port facilities Defense Transport
Administration.
34 | Portland cement Commerce.

295 | Power facilities for military, atomic energy,

Department of the

and defense related needs. Interior.
924 | Production facilities for military and |Commerce.
atomic energy procurement.

21 | Railroad passenger cars. Defense Transport

Administration.
135 | Railroad terminal and road facilities....___ Defense Transport
Administration,
185 | Rare earths_.- GSA.
163 | Rutile. GSA.
176 | Scientific instruments Commerce.
178 | Seleninum SA

214 | Steel sheets, grain oriented- oo eeeeo Comumerce.

911 | Structural shapes, wide flange__ Commerce.
27 | Tankers, ocean-going, Commerce.
134 | Tapered aluminum sheeb. o emomoeeeo Commerce.
33 | Tires (specific types)._- _| Commerce. -
215 | Titanium melting facilities.- oo ceeeee- Commerce.
121 | Titanium metal GSA.
923 { Titanium processing facilities .- —----—- Commerce.
78 | Transformers, distribution_ .o —ceeewn Commerce.
18 | Tungsten ore GSA.
74 | Turbines, steam Commerce.
217 | Warehouse and storage facilities.—-..--.--- Defense Transport
Administration.
01 | Welded aluminum tubing. - cceeeuaaee Comuerce,

22 | Zine

[DMO VII-6, 18 F.R. 7876, Dec, 5, 1953, as amended by
Amadt. 1, 19 F.R. 856, Feb. 13, 19541 Amdt. 2, 19 F.R. 1542,
Mar. 20, 1954 ; Amdt. 3, 19 F.R. 1929, Apr. 6, 1954 ; Amdt.
4,19 F.R. 2589, May 5, 1954 ; Amdt. 5, 19 F.R. 5042, Aug. 11,
1954; Amdt. 6, 19 F.R. 5221, Aug. 18, 1954 ; Amdt. T, 19
F.R. 5265, Aug. 19, 1954; Amdt. 8, 19 F.R. 5395, Aug. 25,
1954; 19 F.R. 5490, Aug. 27, 1954; Amdt. 9, 20 F.R. 1647,
Mar. 18, 1955 ; Amdt. 10, 20 F.R. 2024, Mar. 31, 1955 ; Amdt.
11, 20 F.R. 2582, Apr. 19, 1955; Amdt. 12, 20 F.R. 2724,
Apr. 23, 1955]

DMO VII-6, SUPP, 1—EXPANSION GOALS

By virtue of the authority vested in me by Executive
Order 10480 of August 14, 1958, the following is hereby
ordered in connection with expansion goals and cer-
tificates of necessity issued pursuant to Sections 124A
and 168 of the Internal Code:

1. Closed goals. The issuance of certificates of neces-
sity shall be discontinued immediately in connection
with the expansion goals included in List I attached
and all other goals previously closed.

Applications for certificates of necessity currently
pending in these closed goal areas shall be denied im-
mediately. Such applications received hereafter sshall
be rejected immediately.

2. Suspended goals. The issuance of certificates of
necessity shall be suspended immediately in connection
with the expansion goals included in List II attached.
Applications for certificates of mnecessity currently
pending in these suspended goal areas together with
any such new applications received hereafter shall be
held in suspension until a decision is announced either
to open or to close the goals involved.

Goal Title Delegate A
No.

151 | Asbestos, Chrysotile. - Interior.
119 | Barite.. Interior.
118 | Beryl- Interior.

19 | Chromite, Metallurgical TInterior.

21 | Chromite, Refractory-. Interior.
133 | Coal, Territory of Alaska. Interior.

11 | Columbite and Tantalite Ore- - cceeamocmcemcaacean Interior.
197 | Compressed Gas Cylinders. Commerce..
165 | Fluorspar, Acid Grade- Interior.

12 | Lead Interior.

14 | Manganese Ore, Metallurgical Interior.

59 | Methanol (Synthetic) Commerce.

15 | Molybdenum. Interior.

34 | Portland Cement_ Commerce.
185 | Rare Earths Interior.

33 | Tires (Specific Types) Commerce.

18 | Tungsten._ Interior.
211 | Wide Flange Structural Shapes. - ceoeeeeeeeo- Commerce.

22 | Zinc Interior.

T.a1sT II—SUSPENDED
148 | Aireraft, Commercial. Commeree.
220 | Airport Facilities -| Commerce.
222 | Aluminum Forging Facilities. Commerce.

63 | Aluminum, Primary Interior.
112 | Antimony Interior.

92 | Bausxite.-. Interior.

20 | Chromite, Chemical Grade Interior.

10 | Cobalt- Interior.

4 | Coke By-Product.- Interior.

83 | Cryolite, Synthetie. Commerce..

55 | Electric Power Interior.
130 | Electrolytic Tin Plate. -| Commerce.

68 | Freight Cars.. -] ICC.

171 | Gas Utility Industry, Pipe Lines ... -ococcooeem Interior.

82 | Glycerin.. Commerce.

214 | Grain-Oriented Steel Sheets Commerce.

204 | Gray Iron Castings (3,000 pounds and over)-.___.- Commerce.

122 | High Voltage Switchgear Commerce.
218 | Inland Waterway Terminal Facilities ... —.---.-- I1CC.
08 | Tnland Waterway Vessels (Specific Types).----.-- ICC.
132 | Iron Ore. _| Interior.
3 | Iron Ire, Taconite Interior.
152 | Locomotives, Diesel 1CC

96 | Lumber and Wood Products (Debarking and Commerce.
Chipping Facilities).

187 | Manganese Ore, Battery and Chemical Grade___ Interior.
216 | Motor Truck Terminal and Repair Facilities. I1CC.
90 | Ore Carriers, Great Lakes. ICC.
118 | Ore Carriers, Ocean-Going. .« oomceomomameeenee Commerce.
65 | Petroleum | Interior
219 | Port Facilities 1CC.
221 | Railroad Passenger Cars.- ICC.
163 | Rutile Interior.

135 | Railroad Terminal and Road Facilities. ICC.

114 | Special Manufacturing Facilities—Metal Ca _| Commerce.
27 | Tankers, Ocean-Going_. Commerce.

121 | Titanium Metal Interior.

78 | Transformers, Distribution Commerce.
217 | Warehousing and Storage Facilities .-~ ICO.
List IIT—OPEN
207 | Alkylate-. _-| Interior.
177 | Aluminum Sheet Producing and Heat Treating | Commerce.
Facliities, .
56 | Copper Interior.
99 | Heavy Aluminum Aircraft Forgings.. .-c.o------ Commmerce.
212 | Heavy Steel Plates Commerce.

206 Lz},bora)tories, Research and Development (De- | Commerce.
ense).



List III—Open—Continued

Gosal Title Delegate A
No.
108 | Medical Supplies and Equipment Commerce.
64 | Mercury. . Interior.
16 | Nickel Interior.

225 | Power Facilities for Military, Atomic Energy and | Interior.
Defense Related Needs, .
924 | Production Facilities for Military and Atomic [ Commerce.
Energy Procurement.

176 | Scientific Instruments. Commerce.
178 | Selenium Interior,

76 | Steam Boilers. Commerce.

74 | Steam Turbines Commerce.
181 | Steel Castings Comumerce.
134 | Tapered Aluminum Sheet, Commerce.
215 | Titanium Melting Facilities, Cominerce,
223 | Titanium Processing Facilities: cvaveocmcamcumaan Commerce.

91 | Welded Aluminum Tubing aeccecomecaceacamae Commerce.

[DMO VII-6, Supp. 1, 20 F.R. 5898, Aug. 13, 1955]

DMO VII-6, SUPP, 2—EXPANSION GOALS

1. Defense Mobilization Order-VII-6, dated Decem-
ber 3, 1953 (18 F.R. 7876) is supplemented as follows:
Expansion Goal No. 63 Aluminum, Primary is hereby
transferred from List IT, Suspended to List I, Closed.
[DMO VII-6, Supp. 2, 20 F.R. 7167, Sept. 28, 1955]

DMO VII-6, SUPP. 3—EXPANSION GOALS ¥OR TAX
AMORTIZATION

By virtue of the authority vested in me by Executive
Order 10480 of August 14, 1953, as amended, the follow-
ing is hereby ordered in connection with expansion
goals and the issuance of necessity certificates pur-
suant to Section 168 of the Internal Revenue Code of
1954 :

1. Closed and suspended goals. The issuance of
necessity certificates shall be discontinued immediately
in connection with the expansion goals included in
List I attached and all other goals previously closed on
August 11, 1955, by Supplement 1 to DMO VI1I-6, except
as follows:

a. Any application filed with the government more
than 60 calendar days prior to the date of suspension
or closing of the applicable goal, whichever is earlier,
shall be considered for certification under the terms
and conditions of the expansion goal involved.

This means that applications will be eligible for
certification on the basis of priority of filing and other
factors to the extent of the unfilled portion of the goal
at the time of suspension.

b. Any application filed with the government within
60 calendar days prior to the date of suspension or
closing of the applicable expansion goal, whichever is
earlier, shall be considered for certification only when
it is determined by the government that an application
covering similar facilities, filed on the same or a later
date, was certified.

2. Closed goals. Applications for mnecessity certifi-
cates currently pending in closed goal areas shall be
denied unless they qualify under the rules stated above.
Such applications received hereafter shall be rejected.

3. Suspended goals. All expansion goals previously
suspended by Supplement 1 to DMO-VII-6, dated
August 11, 1955, are hereby transferred to the open or
closed list in accordance with List I and List III set
forth below with the exception of Goal No. 3, Iron Ore,
Taconite. )

4, Open goals. Necessity certificates shall be issued
in accordance with the present or appropriately re-
vised terms of the individual expansion goals in List
III attached and in accordance with regulations and
policies heretofore or hereafter established by com-

L8 659% 0il Storage Facilities (Domes
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petent authority. IXn addition, there is added to List
III the following new expansion goal:

Goal Title Delegate
No. : agency

226 | Oil and Gas Pipelines and Petroleum Storage | Interior.
Facilities (Specific Defense Programs),

5. General provisions. Applications for tax amor-
tization which do not fall within the scope of an open
or suspended goal shall be denied. Fufure decisions
to open, suspend, or close expansion goals shall be
accomplished by further supplements to this order.
Future decisions to modify expansion goals, upon ap-
proval of the Director of the Office of Defense Mobili-
zation, shall be published as notices in the FEDERAL
REGISTER.

Lisy I—CLOSED

Goal Title Delegate
No. agency
220 | Airport Facilities. Commerce.
112 | Antimony. Interior.
92 | Beauxite Interior.
10 | Cobalt Interior.
4 | Coke, By-Product Interior.

83 Cryoiite, Synthetic Commerce.
130 | Electrolytic Tin Plate. Commerce.
171 | Gas Utility Industry, Pipe Lines_.______________ Interior.
214 | Grain-Oriented Steel Sheets. .o oo o_ Commerce.
204 | Gray Iron Castings (3,000 pounds and over) ..._| Commerce.

218 | Inland Waterway Terminal Facilities_.._..___. ICC.

98 | Inland Waterway Vessels (Specific Types)-.-_- ICC.

132 | Iron Ore.._ Interior
152 { Locomotives, Diesel C

96 { Lumber and Wood Products (Debarking and | Commerce.
Chipping Facilities).
216 | Motor Truck Terminal and Repair Facilities)...| ICC.

P 65C+| Natural Gas Liquids Capacity. -| Interior.
[3 65D | Oil Pipe Line (Domestic) --... Interior,

Qre Carriers, Great Lakes

113 | Ore Carriers, Ocean-Going. «ocuvvemcmcccmanaaaac Commerce,
219 | Port Facilities ICC.
© 221 | Railroad Passenger Cars. - —ocooeoooooomoocamnne ICC.
.. 135 | Railroad Terminal and Road Facilities_.._.___._ ICC.

114 | Special Manufacturing Facilities—Metal Cans._| Commerce.
12] i Titanium Metal_ i
217 | Warehousing and Storage Facilities_ - -<ccoao—o 1C

Last IIT—OPEN

1148 | Aircraft, Commercial Commerce.
207 | Alkylate. Interior.
1222 | Aluminum Forging Facilities_ __._.cacncaomoaean Commerce.
177 | Aluminum Sheet Producing and Heat Treating | Commerce,
Faciljties,
120 | Chromite, Chemical Grade Interior.

56 1 Copper. Interior.
155 | Electric Power. Interior.
168 | Freight Cars ICC.

182 | Glycerin_ Commerce.

99 | Heavy Aluminum Aircraft Forgings Commerce.
212 | Heavy Steel Plates, Commerce.

1122 | High Voltage Switchgear . .. _______________ Commerce,
206 La(]b)oxf*atogies Research and Development | Commerce.
efense).
1187 | Manganese Ore, Battery and Chemical Grade._| Interior.
198 | Medical Supplies and Equipment_______._______ Commerce.

64 | Mercury. Interior.

16 | Nickel. . Interior.
165 | Petroleum-Refining Capacity.cccceemmercmmcnne Interior.

2226 | Oil and Gas Pipelines and Petroleum Storage | Interior.
Facilities (Specific Defense Programs).
225 | Power Facilities for Military, Atomic Energy | Interior.
and Defense Related Needs,
224 | Production Facilities for Milifary and Atomic | Commerce.
Energy Procurement.

1163 | Rutile. Interior.
176 | Scientific Instruments Cominerce,
178 | Selenium Interior,

76 ! Steam Boilers. Commerce,

f See footnotes at end of table,
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List ITI—Open—Continued

Goal Title Delegate

No. agency
74 | Steam Turbines Commerce.
181 | Steel Castings Commerce.
127 | Tankers, Ocean-Going_ Commerce.
134 | Tapered Aluminum Sheet Commerce,
215 | Titanium Melting Facilities Commerce.
223 | Titanium Processing Faeilities_ ..o oo_.___ Commerce.
178 | Transformers, Distribution Commerce,
91 | Welded Aluminum Tubing. ... Commerce.

1 Previously suspended on Aung. 11, 1955.
3 New goal.
8 Superseded by Goal No. 226.

DMO VII-6, Supp. 3, 20 F.R. 7370, Oct. 4, 1955]

DMO VII-6, SUPP. 3, AMDT. 1—EXPANSION GOALS
FOR TAX AMORTIZATION

By virtue of the authority vested in me by Executive
Order 10480 of August 14, 1953, as amended, the fol-
lowing is hereby ordered in connection with expansion
goals and the issuance of necessity certificates pur-
suant to Section 168 of the Internal Revenue Code of
1954 : .

1. DMO VII-6, Supplement 3 of September 29, 1955
is hereby amended by striking paragraph 1 and sub-
stituting therefor the following:

1. Closed and suspended goals. The issuance of
necessity certificates shall be discontinued immediately
in connection with the expansion goals included in
List T attached to DMO VII-6, Supplement 3, and all
other goals previously closed on August 11, 1955 by
Supplement 1 to DMO VII-6, except that any applica-

tion filed with the Government prior to August 12, '

1955, shall be considered for certification under the

terms and conditions of the expansion goal involved. -

'This means that all applications pending as of
August 11, 1955, will be eligible for certification oh the
basis of priority of filing and other factors to the
extent of the unfilled portion of the goal as of that
date.

Applications in the foregoing categories which may
have been denied prior to this date are now eligible
for reconsideration upon receipt of a letter by ODM
requesting such action.

[DMO VII-6, Supp. 3, Amdt. 1, 21 F.R. 607, Jan. 27, 1956]"

DMO VII-6, SUPP, 8, AMDT. 2—EXPANSION GOALS
FOR TAX AMORTIZATION

By virtue of the authority vested in me by Executive
Order 10480 of August 14, 1953, as amended, the follow-
ing is hereby ordered in connection with expansion
goals and the issuance of necessity certificates pur-
ig;ilt to Section 168 of the Internal Revenue Code of

1. Expansion Goals in List X attached were closed by
Supplement 3 to DMO-VII-6 issued on September 29,
1955. Any application for a necessity certificate which
was filed with the Government prior to September 30,
1955 under the expansion goals in List I, attached,
shall be considered for certification under the terms
and conditions of the expansion goal involved.

2. Amendment 1 to Supplement 3 to DMO-VII-6 is
modified accordingly.

LisrI
CLOSED
Goal Title Delegate
No. agency
220 | Airport Facilities Commerce.
112'| Antimony. Interior,
92 | Bauxite_ Interior.
10 | Cobalt Inferior.
4 | Coke By-product_..____ Interior.
83 | Cryolite, Synthetic. Commerce.
130 | Electrolytic Tin Plate Commerce.
171 | Gas Utility Industry, Pipe Lines Interior.

214 | Grain-Oriented Steel Sheets.
204 | Gray Iron Castings (3,000 1bs. and over)
218 | Inland Waterway Terminal Facilities. - .
08 | Inland Waterway Vessels (Specific Types)._--.. ICC.
132 | Iron Ore..
152 | Locomotives, Diesel
96 | Lumber and Wood Products (Debarking and | Commerce.
Chipping Facilities).
216 | Motor Truck Terminal and Repair Facilities....| ICC.
65C | Natural Gas Liquids Capacity Interior.
65D | Oil Pipe Line (Domestic)...__ Interior.
65E | Oil Storage Facilities (Domesti %Iéteﬁor.

90 | Ore Carriers, Great Lakes. C
113 | Ore Carriers, Ocean-going Commerce.
219 | Port Facilities CC.
221 | Railroad Passenger Cars_ . oo coomoaeoo ICC.
135 | Railroad Terminal and Road Facilities._—_-..__- ICC. -
114 | Special Manufacturing Facilities—Metal Cans_.| Commerce.
121 | Titanium Metal Interior.
217 | Warehousing and Storage Facilities. ... ICC.

[DMO VII-6, Supp. 3, Amdt. 2, 21 F.R. 2242, Apr. 6, 1956]
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