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Foreword

Materials Surveys are designed to bring into a single document all the
fundamentul data needed by war or defense personnel with major responsi-
bilities with respect to Survey subjects.  The Surveys dealing with metals and
minerals summarize the demand-supply position mn the United States and
include information on production. imports, consumption, exports, capacity,
interchangeability, substitutes. possibilities for expansion, and pertinent his-
tory, usually in some detail back to 1935. The properties of the commodity
are described. Exploration, mining, milling, and processing methods and
domestic and foreign resources and reserves are discussed. An extended pres-
entation of the structure of the industry covering major corporations, trans-
portation service, processing facilities, interrelatiouship to other industries,

ertinent laws and taxation policies, tariffs, Government controls, special
Kxbor roblems, and historv of wartime control experiences is included. Other
special data are presented for particular commodities.

The tirst edition of Materials Survey—Asbestos. prepared by the Burcau
of Mines, was published in February 1952, The present report. prepared in
the Division OF Minerals under the direct supervision of G. W. Josephson,
Chief. Branch of Construction and Chemical Materials, is a revision of the
earlier Survey, made in accordance with the agreement between the Office of De-
fense Mobilization and the Department of the Interior dated April 15, 1953, that
revisions of*the Surveys should be made periodically. Such revisions are
essential because conditions governing production nnd} consumption are con-
stantly changing. New deposits may be discovered and exploited while other
deposits may be depleted. Changing economic factors may curtail production
in certain areas and expand it in others. Thus, production patterns may shift,
the emphasis varying from point to point, from country to country, and even
from continent to continent.

Similarly, in the field of utilization, substitution of alternate materials
for a mineral commodity may increase; on the other hand. new and wider
uses for the mineral may be developed. New equipment designs or new proc-
esses mayv increase or diminish the quantities of the mineral needed for specific
uses. Changes in specifications or results of research may contribute to modifi-
cations in the use pattern.

Copies of the original Asbestos Survey were sent to many competent
reviewers with a request for comments or corrections. Numerous respondents
in the United States and in several foreign countries furnished supplemental
or corrective data that have been incorporated in the revision. The revised
manuscript was reviewed in whole or in part by specialists in the Bureau of
Mines, the Geological Survey, the Department of Defense, and industry.
Grateful acknowledgment is made to the reviewers of both the original and the
revised report for their cordial and constructive response.

CrarLes W. MEeRrriLL,
('hit’f, Dirvision u_f Minerals.
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ASBESTOS'

A MATERIALS SURVEY

BY

OLIVER BOWLES?

Summary and Introduction

‘““Asbestos” is a2 name applied to a group of naturally fibrous minerals.
Because it has the fibrous characteristics of silk or cotton and at the same
time will not burn and has other advantageous properties as well, asbestos
has specialized uses for which no adequate substitutes are yet available.
Asbestos furnishes & major raw material for a great variety of essential prod-
ucts, the manufacture of which constitutes a vast industry.

Asbestos generally occurs in irregular veins scattered throughout rock
masses. Most of the fiber-bearing rock is mined in huge open-pit or under-
ground workings. The fibers are separated from the rock and sorted into
groups, according to length, in large, complex mills. The longer fibers are
shipped to textile plants, where they are further tiberized and prepared in
special machines and are used for spinning into varn and weaving into un-
burnable-cloth that has many important uses. The shorter fibers, which are
much more abundant than the long ones, are used in asbestos-cement building
materials in heat-insulating products and for a multitude of other applications.
These processes and uses are covered in considerable detail in later sections of
this report.

This report gives primary consideration to the tvpes and grades of asbestos
that are of greatest importance in the program of military preparedness—
namely, the spinning grades of chrysotile, both foreign and domestic, and the
amosite and crocidolite obtained only from foreign sources.

ESSENTIALITY OF ASBESTOS

The United States has developed the greatest asbestos-products industry
in the world. The value of such products manufactured in 1933 was 3343
million and in 1954, $323 million. These products are not only vital to build-
ing construction and industry but are absolutely essential to certain other
important fields of use. For example, virtually ail brake lining and cluteh
facings of automobiles, trucks. or other mobile equipment used in peace or
war consist essentially of asbestos. Hence, a shortage of asbestos used in
friction materials would tend to immobilize highway transport. Also, there
is no known substitute for asbestos used in steam packings. Accordingly, a
shortage of such products would interfere seriously with many lines of industrial
activity. Satisfactory replacements for the amosite variety mined ounly in
South Africa for felted insulation of marine turbines can be obtained only at
exorbitant prices. Crocidolite (blue asbestos), mined in Africa and Australia,
is regarded as a necessarv constituent of asbestos-cement pipe.

t Work on manuscript completed January 1958, .
2 Former consuitant commodity specialist, Bureau of Mines (deceased).
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ASBESTOS—A MATERIALS SURVEY

Many other examples might be cited to indicate the essentiality of asbestos
to our modern way of life and to any program of military preparedness.

SHORTAGE OF DOMESTIC SUPPLIES

This great asbestos-products industry has been built up under conditions
of overwhelming dependence upon foreign supplies of raw asbestos. Domestic
mines furnish only 6 to 8 percent of our requirements of all grades and an
even smaller pereentage of the important strategic grades. Canada and Africa
are the principal foreign sources. Canada supplics most of the short-fiber
demands of the United States and a major part of the longer textile-grade
fibers.  Africa formerly supplied o low-iron asbestos essential to important
military needs where fireproof electrical insulation is involved, but such supplies
are now obtained chiefly from British Columbia, Canada. Africa is our onlv
source of the asbestos variety amosite, which is of first importance as light-
weight insulation on ships and airplanes. Africa is the principal source of
crocidolite (blue asbestos), which has certain special uses. Bolivia supplies
small quantities and is the only source of crocidolite in the Western Hemisphere.

UPWARD TREND OF BOTH WORLD DEMAND AND SUPPLY

The asbestos-products industries of the United States are expanding
greatly to pace growing industrial activity; therefore the domestic demand for
raw asbestos is increasing steadily. British and continental European needs
are also expanding. Central European asbestos-products industries, stagnant
during World War II, have revived, and increasing quantities of African and
Canadian fibers are being shipped to European markets. Australian demands
are also rising substantially. Canadian and African production facilities re-
cently have been greatly enflarged, and further increases are expected.  Supplies
of fiber adequate to meet growing world needs appear to be ample for the near
future, but the long-term prospect is less definite.

ADEQUATE INFORMATION AN IMPERATIVE NEED

The procurement of necessary supplies is a problem of worldwide scope,
and in every war emergency asbestos assumes top priority among strategic
minerals. It is of paramount importance, therefore, that a thorough knowledge
should be gained of the composition and properties of asbestos, its uses and
requirements for each use, grades and specifications, the degree of essentiality
of each application, the nature and extent of sources of supply throughout
the world, mine and mill capacity, reserves, transportation facilities, political
and commercial control, world requirements by countries, import and export
data, allocation of supplies, fiber beneficiation, possibilities of synthetic asbestos
manufacture, use of substitute materials, past war controls, war historv, and
various other problems that may appear. The purpose of this report is to
furnish information on as many as possible of these pertinent questions.
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CHAPTER 1. VARIETIES AND COMPOSITION OF ASBESTOS

VARIETIES

There are several varieties of asbestos, ditfer-
ine considerably in composition and physieal
propetties, ‘The most important commercially
1= chrysotile, which eonstitutes about 45 percent
of total world production.  Its wide nse is due
to the fact that its tibers are generally strong

-and Hexible and therefore can be applied to

many uses, such as manufacture of textiles and
steam packing, for which weak and brittle
Hbers are not adapted.

Species of asbestos other than chrysotile fall
in the muphibole group of minerals. The only
varieties having sigmificant use are anthophyl-
lite, tremolite. amosite, and crocidolite. I-Jibers
of anthophyllite and tremolite are generally
weak nm\ brittle, and their uses are limited.
Sales are small, and only small quantities of
these materials enter international trade.
Amosite and crocidolite are mainly African
varieties exported to the United States and
other vountries in considerable quantities for
specialized uses. :

CHRYSOTILE ASBESTOS

Chrysotile is & hydrous magnesium silicate
having a composition represented by the chem-
ical formula 3MgO-2510,-2H.0. It is a H-
brous form of the mineral serpentine. Antig-
orite is a platy form of serpentine of no com-
mercial value.

In recent work Shaw %5;’ indicates that
both OH, the hydroxyl radicator water of con-
stitution, and H.O, the water of crystallization,
ave preseut in chrysotile. To indicate the dual
nature of the water content, he writes the
chemical formula (OH)<Mge3i.0,,H.O. He
claims also that in fibers from ditferent loca-
tions the proportions of these two forms in
which water occurs may vary. Thus, in Cana-
dian chrysotile a greater part of the hydration
is water of cr_vsmnization, while in the Rhode-
sian chrysotile the hydration is due largely to
the hydroxyl radical. He expresses the view
that such a ditference in chemical constitution
may explain in part the superior electrical
resistance of the Rhodesian tiber.

The composition of chrysotile, however, is
not rigidly fixed according to either of the for-

3 Italicized numbers in parentheses refer to items in the
bibliography at the end of thiy chapter.

Thin emd o

mulas given above, Minor quantities of iron,
nickel. manganese, or aluminum may replice
part of the magnesium. Such small replace-
nients may result in some modifications i the
physical properties of the fihers.  Furrhermore,
these properties are inHuenced to smme extent
by the presence of impurities: bur, in weterul,
chrysotile is more eonstant and dependable in
quality than other varieties of wsbestox, Chem-

ical analyses of representative sumples of as--

hestos ure given in Bureau of Mines Bulletin
332 (7).

AMPHIBOLE ASBESTOS

The amphibole group of minerals was for-
merly believed to consist of anhydrous silicates
of magnesium, caicium, iron, and cther ele-
ments. However, in 1916 Schaller (.2). using
five exact analyses of tremolite, showed, by val-
culating the molecular ratios, that water was
an integral part of the composition of rremolire
and derived the formula 2CaO-5MeO- 3500, .-
H.O, which is now the recognized composition
as contrasted to the widely published formula
Ca0-3Mg0-4810,;.  When X-ray studies of
minerals were begun in the early 19207,
Schaller’s findings were confirmed, and it was
further learned that all amphiboles contained
water of crystallization. Only in textbooks
of mineralogy published since abour 1940 will
the definite statement be found: =\l amphi-
boles contain hydroxyl.” The water vontent of
amphiboles is low—only 1 or 2 percent—
whereas chrysotile contains about 13 percent
water.

AMOSITE

There is some doubt that amosite is a distinct
mineral species. Rabbitt (4) found by X-ray
analysis of two amosite samples from South
Africa that both were monoclinic in crystal-
lization and therefore were not anthophyilires.
The chemical composition of one indicared that
it was probably actinolite, and the other was
probably cummingtonite. Vermas (&) con-
cludes that amosite is a fibrous form of the
monoclinic amphibole grunerite (FeMg).Si.-
0..(0OWY., However, it seems desirable to re-
tain riw name amosite in commercial usage
where it zerves a usefu! purpose.

Amosite may contain as high as 40 percent
iron oxide, but, as it is monoelinic in crystal-
lization it is not a true anthophyllite. 1lthough

3
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4 ASBESTOS—A MATERIALS SURVEY

it is commonly classed as a high-iron antho-
phyllite.  \mwosite, unlike the true anthophyl-
lites. which are almost invartably weak and
brittle. consists commonly of long, fairly strong
tibers that have certain specialized uses. It is
mined only in Africa.

ANTHOPHYLLITE

The composition of anthophyllite is now gen-
erally expressed by the formula Mg (3i,0y).-
{OI) .. ~ometimes written Mg0)-8510), HLO.
The magnesium may be replaced in part by
certain other elements, but complete veplace-
ment is not possible because the anthophyvllites
possess only limited isomorphism.  Ferrous
tron may replace magnesium up to 2655 per-
cent, but =neh an anthophyllite would still con-
tuin as mueh as 1148 percent MgO. When the
ferrous iron content exceeds 26.53 percent, the
mineral ceases to be anthophyllite. as it be-
comes monoclinie in erystallization whereas all
anthophyllites are orthorhombic.

The MgO content of anthophyllite is said
to range from 5 to 50 percent. .\ series of 46
chemical annlyses of anthophyllites assembled
by Rabbitt (4) shows a maximum of 31.5:} per-
cent and a minimum of 11.438 percent. The one
with the maximum MgO content contained 5.6
percent Fe(). The CaQ content of anthophyl-
lites is very low: it averages about 0.5 percent
and rarely exceeds 2 pevcent.

Aluminum is a more important constituent
of anthophyllites than is commonly supposed.
Of Rabbitt’s 46 tabulated analyses. 14 show
more than 10 percent \A1.OQ;, and 20 show more
than 5 percent. Aluminum may replace mag-
nesium or silicon.

TREMOLITE

In tremolite the calcium may be replaced in
amall part by sodium. The magnesium is re-
placeable by iron in considerable quantities and

y aluminum to a lesser degree. Also, a small
part of the silicon may be replaced by alumi-
num. Tremolite usually consists of gray to
white silky tibers, which are for the most part
weak and brittle, although fibers of consider-
able strength and flexibility are found at times.
Both tremolite and anthophyllite are superior
to chrysotile in resistance to chemical reaction.

CROCIDOLITE

Crocidolite or blue asbestos belongs to the
hornblende group of amphiboles. Its simplest
chemteal formula is 3Nu,0-6FeO-2Fe.0,:16-
Ri0,-H.0. Considerable variation in compo-
sition has been noted. Sodium may be replaced
by potash. ferric and ferrous iron by magne-
stum or manganese, and ferrous iron by alumi-

num. Mineralogists now regard crocidolite as
identical with riebeckite, being merely a tibrous
form of that mineml. C(rocidolite” therefore
bears the same relation to riebeckire that
amosite bears to grunerite and that chrvsotile
bears to muassive serpentine. Blue asbestos ix
produced chiefly in South \frica, but substan-
tial quantities are now obtained in Western
Australin, and a small output is obtained in
Bolivia. Except for these in Bolivia and a
recently discovered occurrence in New Queber,
Canadat, no commercial deposits of blue asbes-
tos are known in the Western Hemisphere. In
Bolivian blue a lavge part of the iron is re-
placed by magnesium. The magnesium con-
tent of \frican blue asbestos is somewhat
lower.

ERRATIC CHARACTER OF AMPHIBOLE FIBERS

As may be observed from the forecoing dis-
cussion, the replacement of one element hy
another in varying proportions is a prevalent
charucteristic of the several varieties of amphi-
bole asbestos. This variation in composition
results in corresponding changes in their physi-
cul properties. These properties may ullso be
influenced by the presence of impurities. The
somewhat erratic and unpredictable physical
characteristics of the amphibole fibers have a
profound influence on their use. An antho-
phyllite from one locality may give satisfactory
service for some specitic use, while one from
another deposit, although appearing to be
exactly the same, may be unsatisfactory. Thus.
problems in amphibole asbestos procurement
are much more difficult and complex than the
procurement of mineral products like iron or
copper, which. when pure, have constant prop-
erties, irrespective of the part of the world in
which they may originate.

IMPORTANCE OF PHYSICAL
PROPERTIES

The outstanding physical characteristic of
asbestos is its tibrous structure. Other im-
portant fibers found in nature are those of
animal origin. such as wool and silk, and those
of vegetable origin, such as cotton and flax. In-
combustibility is one of the striking ditferences
between asbestos and the fibrous products of
animal or vegetable origin. Of perhaps equal
importance is the ditference in structure. Each
filament of cotton, wool, or silk is of measurable
and fairly constant diameter and is indivisible
into finer sizes. On the other hand, Hbers of
chrysotile asbestos can be divided and sub-
divided until a fineness is attained that is
limited only by the delicacy of the machinery
used and the skill of manipulation. The ulti-

42 008 1749
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CHAPTER 1. VARIETIES AND COMPOSITION OF ASBESTOS 5

mate tiber size is presumably the size of the ulti-
mate molecule or crystal lattice of asbestos. In
other words, iberization is a cleavage process,
and cleavage in minerals is defined as a tend-
eney to split in a certain direction. that is. to
separate along and between layers of molecules.

With respect to use, fiber size is important,
and the size will depend upon the degree of
tiberization attained in mi\lin_«_r. Fibers ob-
tained from Jdifferent deposits vary in the ease
with whieh they may be fiberized. Thus, two
sumples of clwysotile asbestos, given exactly
the sume mill treatment, mayv furnish products
ditfering cousiderably in hber dinmeter, be-
cause one of them =eparates or tiberizes more
easily than the other. Such ditferences may
have great practical importance because an
asbestos that ix difficult to fiberize may require
such intense milling to reduce the fibers to de-
sirabie fineness that they may be broken into un-
desirable short lengths. Ease or difficulty of
fiberization is therefore an important prop-
erty of asbestos. o

The use to which a chrysotile asbestos may
be applied is zoverned largely by tiber length.
The longest fibers command the highest prices
and the shorter grades progressively lower
prices. Apparently. therefore, primary at-
tention must be ziven to milling processes that
will separate the tibers from the parent rock
and will Hberize them adequately with a mini-
mum of fiber breakage.

The heat resistance of asbestos is important
in many applications.  Some users of asbestos
confuse nonflammability with refractoriness.
Nevertheless, many substances that will not
burn will melt or decompose at relatively low
temperatures. The fireproof property of as-
bestos is one of its chief assets: but, although
unburnable, it will decompose and lose its es-
sential physical properties at moderately high
temperatures. Some students of the subject
have conceived the idea that asbestos is a
highly refractory substance by reading the
statement made by Cirkel (7) that it can with-

O

-
B
2

;‘ N f}.'n.

stand temperatures of 2.000° to 3.000° F, easily,
while some varieties can be subjected to a
temperature of 5.000° F. with no apparent
visible etfects.  With ue respect to Dr. (irkel,
who wrote a splendid pioneer volume on a
mineral of which little was known ar that time,
he was in error regarding the heat resistance of
chrysotile. '

Brandenberger and coworkers (.J). who have
made a comprehensive studv of temperature
effects on chrysotile at the Mineralogical Insti-
tute of the University of Zurich. state that rhe
so-called wdsorbed water of chrvsorile i~ driven
off at about 300° C.  Between 330° aud 6002 C,
all of the water of erystallization is driven off,
and the mineral gradually alters to olivine,
Accompanying this dehydration is a pro-
nounced change in physical properties. .\t
400° C. there is a notable deterioration in iber
quality: and above 330° C., with more or less
complete dehydration, chrysotile is completely
decomposed. The amphibole varieties of as-
bestos will withstand somewhat higher temper-
atures than chrysotile. However, cm«-i(lnllire.
although having a low water content, is easily
fused into a black magmetic mass,
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CHAPTER 2. DESCRIPTION OF DEPQOSITS

Ashezrox deposits of commercial value are
witlely distributed throughout the world. The
most  important are in Canada, Southern
Rhodesta, Union of South Africa, and Soviet
Ru=~ia, but there are deposits in many other
contntries.  The loeacions of known commereial
deposits ave indicated in Agure 1. prepared by
the Department of (Geography. University of
Marvland, in cooperation with the Bureau of
Mines.

DOMESTIC DEPOSITS
VERMONT

The Vermont chrysotile ashestos deposits near
Hyde Park ave regarded as a southern extension
of the well-known Canadian belt. They ditfer
in character, however, in that most of the asbes-
tos so far obtained is of the slip-tiber type.
some of the slip tiber is long and is adapted for
certain spinning and textile uses. Minor quan-
tities of crosstiber occur in veins that are marely
move than three-fourths inch ‘wide. Accord-
ingly, Vermont is a predominantly short-tiber-
producing avea. The output of spimning-grade
asbestos 1s about 3 percent of total production.
These fibers are used to some extent for spin-
ning, but chietly for tilters in electrochemical
cells. The remaining groups. in ovder of abun-
dance, are group 6D and groups 5, 7. and 4.
(See Canadian grading and classification in a
later section.) The principal uses of the
shorter tibers are for asbestos-cement products,
asbestos paper, molded bruke linings, and pipe
and boiler covering and as a paint constituent.
The sole producer is Vermont Asbestos Mines,
subsidiary of the Ruberoid Co. A new, modern
mill was built in 1949.

Although the Vermont deposits have great
commercial value, they are less important stra-
tegically because there is a small output of the
spinning-grade fbers, which are of greatest
strategic 1mportance at this time. Further-
more, the fibers, like those in Quebec, cannot be
classed as low-iron.

ARIZONA

(hrysotile asbestos occurs in \rizona in nu-
merous localities over an area 60 miles lonz and
23 miles wide in the Salt River and Cherry
Creekk Basins, Gila County. The region is
nmore eusily accessible than in earlier years.

6

The nearest railway station is (lobe, which
is 40 miles or more from most of the de-
posits. Hard-surfaced roads from Globe reach
the vicinity of the deposits., and wond access
roads connect the main highwavs with most of
the mines. \ccess to some of the nundeveloped
claims is difficult.  Arizona asbestos difers in
origin and oceurrence from the deposits of Can-
ada, Rhodesia, and Soviet Russia, Ln Arizona
the fibers occur in serpentine in veins parallel
to the bedding of limestone in proximity to diu-
buse intrusions. The veins are generally con-
fined to more or less horizontal zones several
inches in thickness. They may become lean or
vanish within relatively short distances or may
become richer.

Some of the Arizona fiber is soft, flexible, and
of excellent quality, but other occurrences are
harsh or semihursh. The scattered character of
the tiber veins, the high cost of mining, the
presence in places of harsh tiber, and long dis-
tance from markets have tended to discourage
production. Table 1 shows production by years
through 194+,

TaABLE 1.—Sales of asbestos in Arizona. 1914-435

N
Year Short | Year ! Short
tons K . touns
1914 .o 50 1931 ... 154
1915-18, inclu- it 1932-34, inclu-
Sive..oeeoaoo| 11,900 11 sive. . . __ v
1919 . ___._.. 23 00 1935, .. ...
19200 . __...... 1,200 i 1936. ... __.. 64
1921 ... FE TS T 648
1922 ... ... 93 1 1938. .. ...... 942
1923 ... 4001939 ... 904
1924, ..o 1132 1940. . .. ...... LI9T
1925 .. ..... Lt 80 1941 .. ... 2.374
1926 ... _..... 100 1942, .. ... |
1927 .. 11,250 ; 1943, .. ...... 1. 459
1928 ... _... 11,300 4 1944 ... HY96
1929, ... ... 934 7 1945, Lo ...
1930, . ... | 683

Note.—Data for 191444 compiled by Arizona Buresu of Mipes. Fie-
ures for 1943 and (ollowine yeurs are confldentiul but were somewhut
higher than in the esrly 194's.

1| Estimuted.

As discussed elsewhere, low-iron chrysotile
has great strategic importance for electric in-
sulation products. such as electrical tapes and
cable coverings. Until the Cassiar .\sbestos
Corp. mine in northern British Columbia, Can-
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CHAPTER 2. DESCRIPTION OF DEPOSITS 7

ada. began to produce in 1953, the C & G grades
of Rhodesian chrysotile constituted virtually
the sole source of supply of these highly impor-
tant tibers. Arizona fiber. however. contains
little iron, and the soft varieties are eminently
snitable for electrical insulation uses: the Ari-
zona deposits arve, in fact, the only domestic
low-iron chrysatile deposits worked up to 1956,

During the early stages of World War II
it seemedl desirable to stimulate production in
Avizona as a safeguard against shortage of
supply from Rhodesia. To determine the pos-
~ibilities of the \rizona area, the Bureau of
Mines undertook an exploratory project in
19433, the results of which have been published
(£).} Mining was conducted in five locations
that were recarded as most favorable. Ex-
ploratory work failed to indieate extensive re-
serves, but some commercial material was
found at two of the locations. Mining opera-
tions extending from one exploratory drift un-
covered a large area of fiber-bearing rock of
much higher quality than that which appeared
in the preliminary drift. In three of the loca-
tions no significant discovery was made. Usu-
ally the occurrences were found to be erratic,
noncontinuous, and limited in area by rather
exacting conditions, such as small folds and
bedding-plane faults in limestone in proximity
to diabase sills and dikes.

Another handicap is lack of a profitable
market for the shorter grades, the disposal
of which is discouraged By the high cost of
transportation. Because of the uncertainty of
the occurrences and the high cost of mining,
only a moderate increase in production is to be
expected even when stimulated by high prices.

he Arizona deposits have been described in
detail in recent reports (5. 6).

OTHER OCCURRENCES

Small quantities of asbestos are or have been
produced in severnl other States. Amphibole
ashestos is produced in North Carolina,
Georgia. and California, and small quantities
have been mined in Alaska, Idaho, Maryland,
Montana. Oregon, Virginia, and Washington.
Chrysotile occurs in many counties in Cali-
fornia, and a small output has been reported at
times, but the history of development is disap-
pointing. The quality of the tiber in some of
the deposits appears to be adequate, but no de-
posits large enough for sustained production
have vet been developed. During 1950 several
promising deposits of chrysotile of textile
quality were found in a large serpentine belt in
Shasta, Trinity, and Siskiyou Counties. Mill-

t Ttalicized numbers in parentheses refer to items in the
bibliography at the end of this chapter.

465673 ° =3V 2

ing and rrocessing tests on a large sample from
one of these depusits gave such promising re-
sults that a program of exploration is tully
justified.  California may yet prove to be u
valuable source of supply.

A small output of chrysotile has been ve-
corded from near Casper. Wyo.. and occur-
rences have been noteti in \lska, Montana,
Oregon, and several other States.  No deposits
that bear promise of substantial ourput have

~been found in any of these loeations.

FOREIGN DEPOSITS

CANADA
QUEBEC

The most extensive asbestos operations in the
world are in the easrern townships of the Prov-
ince of Quebec. The asbestos urea, which is
about 70 miles long and 5 or 6 miles wide,
lies between Danville and East Broughton.
Within this section are six producing centers—
East Broughton, Robertson, Thetford Mines,
Black Lake, Coleraine, and \sbestos. The as-
‘bestos is chrysotile of high quality, occurring
chiefly as crosstiber veins in a serpentine and
reroditite formation of post-Ordovician age.

n the map of the Quebec asbestos region (kg
2) the areas indicated as consisting of serpen-
tine also include areas of gabbro and pyrox-
enite: hence, the areas of host rock are not as
extensive as the map indicates. The Quebec
deposits have been described in considerable
detail by Ross (1) and Cooke (3).

Most of the output of the Bluck Lake, Thet-
ford. and Danville areas is derived from cross-
fiber veins ranging in width from hairlines to -
4 or 3 inches across. The bulk of the output is
obtained from veins less than one-fourth inch
across. The length of the fiber is governed
primarily by the width of the vein. Slip fiber
originating in fault planes is the chief product
of the East Broughton area.

The Eroportion of tiber recovered averages
614 to 7 percent of the rock mined and 3 to
815 percent of the rock milled, aceording to a
recent estimate. In early vears it was esti-
mated that 7.8 percent of the hiber produced
wus of spinning grade; in 1928-32 the spinning
gride averaged 6 percent. With increasing
utilization of shorts, the percentage is now
somewhat lower.

The following companies were operating in
the Quebec area in 1936: Asbestos Corp.. Ltd.,
Johnson's Co., Bell Asbestos Mines. Canadian
Johns-Manville Corp., Nicolet Asbestos Mines,
Ltd., Quebec Asbestos Corp.. and Flintkote
Mines. Ltd. The following companies were
conducting exploratory or development work
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on new properties in Quebec in 1955 and 1956:
Lake .\sbestos Co. (subsidiary of American
Smelting & Refining Co.). Golden \ge Mines.
New Lafayette Asbestos Co., Ltd., Derogan
Asbestos Carp.. Quebee Asbestos Corp., Inter-
national Asbestos Co.. National Gypsum Co.,
and Eastern Asbestos Co.

The locarions of the mines are indicated in
fiwure 2, prepared by the Department of Geog-
raphy, University of Marvland. in cooperation
wirh the Bureau of Mines.

A low-iron chrysotile deposit, similar to
those of Arizona, occurs north of Buckingham,
Quebec, about 45 miles from Ottawa., LEastern
Asbestos Co., of Montreal, has conducted a
drifring and eove-drilling program, which has
established reserves of considerable extent. .\

small mill was under construction eurly in
1956.
ONTARIO

The Johns-Manville Corp. has developed a
large property—the Munro Mine—which be-
gan production in April 1950. The mine is 12
miles east of Matheson, Munro Township. dis-
trict of Coclirnne. The chrysotile asbestos oc-
curs in crosstiber veins in a nearly vertical
serpentinized sill 300 to 900 feet wide. The
sill is cut by later dikes and displaced by cross-
faults. The maximum width of the veins is
about 1 inch. The deposit furnishes a large
propertion of the group ¢ grades but iittle or
no tibers of spinning grade. Fiber persists toa
depth of severval hundred feet. The rock has
Leen mined by open-pit methods. but an under-
ground system was being developed in 1954
and 1953. Several thousand tons of fiber are
obtained from this source annually.

BRITISH COLUMBIA

Cassiar Asbestos Corp., Ltd.. has developed
a new low-iron chrysotile asbestos deposit on
a spur of McDame Mountain, northern British
Columbia. Reserves are large, and the propor-
tion of spinning fibers is exceptionally high.
Sales exceeded 20,000 tons in 1956; 35 percent
of the material sold was of spinning grade.
Forty-two percent of total fiber sold was ex-
ported to the United States, 49 percent of
which was of spinning grade. Because of the
high transportation cost to consuming centers,
the shorter, relatively low-priced grades, such
as are sold in large quantities in Quebec. can-
not be marketed profitably and therefore are
not produced. This discovery is one of the
most significant recent developments in the
asbestos industry, but operation is hampered
1o some extent by severe climatic conditions and
difficult transportation.

NEWFOUNDLAND

A deposit of chrysotile asbestos has been
found in the Lewis Brook aren in Newfound-
land.  Fiber of good quality and spiuning
length is availuble. but its commercial possi-
biliries are still undetermined. Difficulties of
access aml transportation are probably the
chief handieaps to development. This deposit
constitutes a potential reserve,

Discovery of a large usbestos deposit on the
north coast of Newfoundland between White
Bay and Notre Dame Bay was reported in
1956, The fiber is said ro be a wood-quality
chrysotile predominantly of the shorter vrades.
The deposit probably can furnish only very
small quantities of sptnning Hbers.

SOUTHERN RHODESIA

Southern Rhodesia ranks next to Canada in
international trade as a world source of chry-
sotile asbestos. The Russian deposits arve
doubtless larger. but the Russian output is
applied principally to domestic uses: only
fluctuating and uncertain quantities enter in-
ternational trade.

The most important producing area is the
Shabani, about 50 miles south of (Gwelo and 120
miles east of Bulawayo. Here the asbestos oc-
curs in an ultrabasic dunite-serpentine complex
intruded by granite gneiss. The deposits,
which are lenticular in the workable sections,
have been proved by drilling to consideruble
depths. The workable zones are large: the
strike length of the zone at section 170 of the
Shabani mine is 2,000 feet and the width 200 to
300 feet. Other important sections of the
Shabani mine are the Birthday, section 177, and
Nil Desperandum. Crudes and spinning and
shingle fibers are produced at a rate of abont
5,000 tons a month. Owing to lack of local ont-
lets and distance from foreign markets, the
paper, plaster, and other short fibers are now
wasted. Transportation was at first ditlicult.
but since 1928 the fiber has become much more
easily available to foreign consumers because of
completion of a 63-mile railway from Shabani
to Somabula.

The Mashaba district, another important
mining area, is about 40 miles east of Shabani.
The principal mines are the Gaths, King, and
Temeraire. There are also several smaller
producers. Shingle fibers are the principal
products.

Several mines are operating in the Filabusi
district, about 60 miles west of Shabani. notably
the Croft, Pangani. and Wynnes. The Van-
aard. Ben, and Peak mines are in the Belingwe
district and the Lanninhurst mine, a small but
stendy producer, is farther south at West Nich-
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10 ASBESTOS—a MATERIALS SURVEY

The ashestos oeeurs in three bamds. The up-
per band i 42 inches thick awd contains 14 per-
vent asbestoz.  Below it iz 72 inches of waste
rock. beneath which is che main band, 60 inches
thick: abone 25 pereent of this is asbestos. A
band of waste voek 1os inches thick lies below
it. and beneath s the lower baml, 50 inches
thivk: t1 perrent of chis = anosite fiber,

Four munes are located alone the outerop.
The Amo=a amd Pengee mines, adjacent o each
other.are at Penge. Tlie miain malling facilities
are af rthese mines, The Nremellanboor mine
is stbore S miles southense alone the ~trike. and
the Malips mine is 23 miles novtliwest of Pengre,
Fach of these mines has itz own milling and
housinge facilities. Muany smaller mines arve also
worked,

Mueh of the fiber is 6 inches or more in
lenerh, It is of strutedic importance and is in
strong demand.  Current plant capucity is
about 0,000 tons per vear. wnd an expansion of
facilities to double the ontput is planned.

Croeitlolite ocrents with amosire in the west-
ern part of the belt. Production was small for
many vears. bur since 1950 it has exceeded
13,000 tons annually.

NATAL

-\ small production of chrysotile is obtained
at times from a deposic east of Kranz Iop,
Zululand. .

SWAZILAND

Development was begun in 1937 of an im-
portant deposit of chrysotile asbestos in an area
i Swaziland abour 12 miles south-southeast of
Barberton in the Transvaal. The asbestos oc-
curs as crosstiber veins in serpentine. The
Havelock mine. owned by Turner & XNewall,
Led.. bezan production in June 1939. The mine
counects with the railroad at Barberton by
means of an overhead cableway 12.6 miles fong.
This has become a major producing area, hav-
ing an output of abouc 30.000 tons per year.

U.S8. 8. R

The Russian asbestos deposits are generally
recarded as runking next in importance to the
Canadian. The region providing the major part
of Joviet production is known as the Bazhenovo
region in the Urals (2). The industry is cen-
tered at Asbest, about 35 km. north of
Razhenovo and 33 km. northeast of Sverdlovsk.
The asbestos-bearing serpentinized intrusion is
aboue 21 km. long and 200 to 1200 meters wide.
It consists of peridotites bounded by schist or
slate on the west and by granite on the east.
The asbestos occurs in ellipsoidal masses of ser-
pentine. which may attain a lenath of 3.500 and
a width of 1,000 feet. The highest percentage

of ashestos is in rhe central partz of rle<e
maszes,  The crosstiber veins wenerlly run
north and <outh and dip verticully, =lip fiber
appears in places.  Rnssian asbestns conrains
texs iron than the Quebec fber.  A\nulvees of
tvpieal sumples show an Fe. ), content of 13az-
hienove q=bestos of Lo pervent comipared with
452 perrent for a Therford Mines sample, The
FeO) vontent of the sunples was, respectively,
145 and Ly The overbirden s compaative] v
shallow, and asbestos in rhe weatherd ok i3
somewhat harsh el Teeks silkines~,  Below tiie
Su-foor fevel it more nearly resetibles Canlian
iber, The percentage of spinning dher is il
to be u little hizgher in the Russian tlan in
the Canadian deposits, bur the perrentage of
total reeovery is abour the same.

There are four major groups of mines in the
districe.  The most novtherly, known as the
Proletariat. produces shorts almost exclnsively.
The October and the Ilvin=k. the two cenceul
districts. are the vichest and are the nujor pro-
ducers.  The most sourherly district is known
as the Trudovoy Oudyvih.

VENEZUELA

Chrysotile of the Quebec type oeenrs in the
State of Cojedas. 5 to T miles from Tinaquillo
and about 35 miles from Valencia. There are
two major deposits. El Tigre and La Mou-
tanita. abour 315 miles apart. The lacter is the
larzer and the more promising. The ashestos
occurs in crosstiber veins attaining an oeca-
sional width of 113 inches. A fair proportion
of fiber of spinning length is avaluble. In
1952 Amianto Venezuela Compania Anonima
(AMVECO) of Carucas was oveunized to e-
velop and mine these properties. A recondi-
tioned mill at the El Tigre deposit berun
operating in 1933 and produced 1.700 tons in
1953. Fiber of shingle-stock arude is sold to
in asbestos-cement products plant at Curacas,
and an export trade is being developed for the
longer grades. Severaul other deposits in the
area may justify further examination.

BOLIVIA

Crocidolite (blue asbestos) hus been mined
in a small way in Bolivia for many vears. The
deposits are about 200 km. northeast of Cocha-
bamba in the Mendoze Canton, Department of
Cochabamba. The asbestos veins runge from
% to 30 em. (12 inches) in width. They till
fractures and bedding planes in sandstone.
The veins ace fairly close together in pluces:
6 veins have been found in a cut 1 merer wide.
The fiber-vetn area is evidently very extensive.
The fibers are weaker than the African or Ans-
tralian blue but are superior ro other blue
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olson. On che Great Dyke. a major ultrabasic
feature extending about 320 miles across the
Colony. the only asbestos deposit now beine
worke! is the Fehel mine in the Umvukwe Ills,
about 60 miles northwest of Sali=bury.,

Orbier oeenrrences of chevsorile are known in
Sonthern Rhodesia, amd sone have produced at
time=. [n view of the complex treatment in-
volvedl in producing che well-known C & G
erade Hbers in the Shabani area. it is difficule
for =mall operators to produce aceeptable
grdes,

The proportion of long tfibers of strutegic
arade is relatively high in Rhodesia. It has
been estimared that 23 ro 30 percent of the Sha-
bani Hber muy be classed as spinning aeade.
wherens oniy 4 to i percent of the Quebec fiber
is of this arude. The preponderance of long
fiber in the Shabani area, liowever. is over-
emphasized on a percentage basis by the fact
that there is an enormous markee for Canadian
short grades, whereas the shocter fibers are re-
vovered in relatively small quantities in Rho-
desin because of the high freight rmte to
markets, the chief of which are remote from the
mines.

Rhodesi:an asbestos was greatly in demand in
the United States during World War II and
for some time thereafter. because it contains
little iron and therefore is well adapred for elec-
tric insulation uses. ()wing to the recent avail-
ability of low-iron chrysotile from British Co-
lumbia, Canada, the Rhodesian fibers are now
recmurded us of minor strutegic importance.

Rhodesian fibers are of purticular value to the
asbestos industry because they are well suited
for blending purposes. The local murket for
the Hbers has experienced a growth commen-
surate with the industrinl development of the
Federation and will continue to expand as this
development coutinues. The bulk of the pro-
duction. however, is exported, the main outlets
being the ports of Beira and Lourengo Jarques
in Portuguese East Africa. Production now
exceeds 100,000 tons annually.

UNION OF SOUTH AFRICA
CAPE PROVINCE

The largest deposits of crocidolite (blue
fiber) kmown in the world occur in Ca
Province in a belt of banded ironstones of sedi-
mentary origin extending from a point 20 miles
south of Prieska northward beyond Kuru-
man—an overall length of about 240 miles.
The maximum width is about 30 miles. The
lavender-blue crocidolite occurs in interbedded
crosstiber veins widely but sporadically dis-
tributed throughout the beit. The dip and
strike of the folded beds are variuble, and ade-
quate knowledge of the geology is essential to

intelligent prospecting and development.  The
fibers mange in length from less than one-hialt
inch to 2 inches o more but parely excesi 4
inches. The proportion of spinning Gber is
high, mnging from 10 o 20 perent. The
prinetpal producer is the Cape \sbestos (o,
{Cape Blue Mines (Pry). Ledoy. which oper-
ares ~everul mines uneeh of Prieska. The New
Amianthus Mines, Led.. a subsidiary of Turner
& Newall, the Griquadand Explomrion & Fi-
nance Co. L. and Kurnman Cape Blue As.
bestos (Pty.). Ltd., operare mines in the novrh-
ern section of the belt.  Transporration is dith-
enlt, as the nearest milway is 20 to 1530 miles

from rthe workings. Production  exceeded
43000 tons in 1956,
TRANSVAAL

Four varieties of asbestos—chryvsotile. crocid-
olite, amosite. and anthophyllite—weenr in the
Transvaal. Small quantities of rhe last vaviecy
are produced for loeal use. (hrvsorile was
first produced in the Carolina disrriet from de-
posits in altered colomite overlving a diabuse
sill.  These seem to be similar in ovigin to the
Arizona desposits. A second nccurrence 47
miles from Carolina is the usual type of cross-
fiber veins in serpentine. Production from the
Carolina district has never been lavwe.

. The Barberton district is aguin a fairly pro-
lific producer after some vears of low produc-
tivity. The Stoltzbure Asbestos (Chryvsorile)
Holdings, Ltd.. Kalkkloof \Asbestos Mine. [tdl.,
and severul other companies are now praducing
moderate quantities of asbestos in the Carolina
area, while African Chrysotile \sbestos and
Barberton Chrysotile .\sbestos compunies are
the chief producers in the Barberton tield.
Production exceeded 24,000 tons in 1936.

The ouly commercial depesits of unwsite
known in the world are in the Transvaal. As
indicated in the introduction of this report,
amosite does not uplpenr to be a separate minerul
species, but it has distinctive qualities that jus-
tify its continued consideration as a commercial
type. The tiber occurs most prominently near
Penge, about 30 miles north of Lydenburg in
northeastern Transvaal. The amosite belt ex-
tends from the Steelport River northwestward
along the basin of the Olifants River. thence
westward to Chuniespoort. The asbestos occurs
in crosstiber veins associated with diubase sills
in a series of shales, slates, and quartzites that
dip about 18°. The depth to which the asbestos
veins persist down the dip has not been eter-
mined. Thestrike of the rock parallels the Oli-
fants River: accordingtly, the tributaries of the
river cut across the strike and create favoruble
conditions for driving strike adits along rle
tiber veins.
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blum diseriet of Bihar and Bara Bana in the
Neraikeln district of the same State consist
chietty of tremolire.

MOROCCO

In the enrly 19405 considerable interest was
exhibited in the Bow Azzer ashestos mine lo-
el in desert connery abone 1w km.o (42
mile=) nortle of the Sahara Desert. The asbes-
tos is chrysorile ocenreringe at eontaet of a nuss
of wreenstone with granodiorite.  The fiber oc-
eurs in lenses, many of which are small.  Sam-
ples uf fiber sent to the Bureau of Mines were
of goml spinning quality, bug only & small frac-
tion of the fiber is of spinning length. The
assoctation of the asbestos with cobalt is unique.
Up o 1944 about 50 tons of short tibers
had been hauled by truck to Cusablanca. schere
it was used in the manufacture of building ma-
terials. No acrivity has been reported since
that date.  Severul other asbestos deposits have
been worked in the vicinity of Bou \zzer.

OTHER COUNTRIES

Sporadie production from swall deposits is
reported from many orher countries. but none
appears to otfer substancial supplies.
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fibers for use in mas-mask tilters. The mute-
rial wa~ thevefore stockpiled for straregic use
bue, with the development of sati~factory tiber-
wlass rus-mask filrers. Bolivian blue i now ot
minor stratewic mpoctance.  Beeanse of i3 low
tensile streneth, theve i little demand for it in
the open market,

GREECE

A recencly diseovered occeurrence known as
the Zitani asheston deposit. aboug S0miles souch
of Kozani in northern (rreece. was being de-
veloped in 1957 by Kennecort Copper Co.. of
New York. N. Y. evonding to veports, cove
detlling had established exten~ive reserves.

ITALY

Borh tremolite and chrysotile are produced
in [taly. The Balangern chrysorile mine in
Torvino. about 20 km. north of Turin, has been
the chief producer during recent yenrs. The
fiber is suid to be inferior to Canadian asbestos
for spinning purposes. .\lthough production
of all kinds of asbestos reached :3:5.:266 short
tons in 1933, very little is exported to the
United States.

AUSTRALIA

Small quantities of chrysotile are produced
in Western Australin and New Souch Wiles,
The most important asbestos deposic is che
crocidolire oceurring in the Hamersley Runges
of Western Austrulin. Several rhousand tons
of blue tber. comparable in quality with Cape
biue. is produced annuallv. and 1000 to 2.000
tons per vear is imported into the Unired
States. Crocidolite also occmrs at Hawker,
South .\ustralin. Chrysotile occurs in the
Roebourne and Pilbarra districts of Western
Austealine near Cowell. Souch Australia, at
Mariborough. Queensiand, and in the Beacons-
field distriet of Tusmania.

NEW ZEALAND

Clrysotile asbestos in veins up to 3 inches
wicle oeeurs in a serpentine aven. at least I miles
long, near Mount \rthur in the upper Takaka
discrict.  The deposic is said to be extensive,
but no production has been recorded since 1952.

CHINA

Several chrysotile deposits are known in
China. The largest deposits in China Proper
are in the Paotou Wuchuan and Kuyang dis-
tricts, Suiyuan Province, and in Laivuan dis-

-
L

-l . .-
LI o by 100

trict, Hopei Provinece, Xeither provinee has
prodiuced  extensively. It is estimared rhat
production reachel as hirh as 20000 rone o
year uwler Jupanese stimulation in the eriv
4z, but most of it during chat period was
obrained from the Antng aren in Manchuria.
No reliable production dac arve available,

JAPAN

Before 1259 a snwdl production of asbesros
was obt:tined from various seattered leposits,
but after that dace intensive explovation aml
development were undertaken. and a subsi-
dized asbestos industry of modernte size was
established. The most importane mines are in
the Hokkaido disrrict. where about 94 pereent
of the chrysotile ourput originates. The nther
6 percent is mined in southwestern Honshu
district. In the Hokkaido district the ¢hrvzo-
tile ocrurs in irregular veins in sevpentine.
Virtually the entire output consists of short
fibers used chiefly in asbestos-cement products.
The tiber is prepared in processing mills pac-
terned after those in Quebee, Canuda.

FINLAND

Finland is a steady asbestos producer, but
the fiber is an amphibole type of little strutegic
importance. The principal output is from the
commune of Tuusmiemi.

CYPRUS

The asbestoz deposits nf Cyprus neeur at
Amiandos, on Mount Troodos. in the west-cen-
trul area. Shovt-tiber chrvsotile occurs in ir-
reqular veins in serpentine. The mmaximum
thickness of the veins is about half an inch.
The usbestos content of the rock is only 1 to 2
percent. Milling is predominantly a shovt-
fiber operation. and “shingle stock™ is said to
comprise about 91 percent of production. Al-
though output exceeded 17.000 short tons in
1953, the material has little strategic value.

INDIA

Chrrsotile asbestos of zood quality accurs in
Pulivendla Taluk (County). Cuddapah dis-
trict. Andhra Stare. about 160 airline miles
northwest of Madras. The asbestos-bearing
zone lies in a serpentine-bearing mamesian
limestone at contact wich intrusive sills of reap-
rock. Small tonnages of the tiber vexch the
United States market occasionally. Veins of
chrysotile are worked at times near Gopalpura.
Mysore distriet, and also in the Hasan distrier,
Mysore State. .\sbestus deposits of Singh-
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the intersectinns of the rid thus formed. The
~pring nay, however, be greater ov less than
L feet, depending upon civeumstances.  The
holes may be either vertieal or inelined. A
diveetion s chomen that will fueni=h the wost
wrefitl infornution eoncerning the rocks inter-
wrtend. A sty of the eores will wive infor-
mation on rthe ~pacive and rhickness of the
tiber veine, the approximate pereentige of fiber
oresent, the feneeh and qualicy of the tiber, and
the depthe of iiber-bearing vock available.

The Pt ion of libet to rock naty be leter-
mined by mensuring the total width of tiber
veils infersercted.  One merhod 1= to measure
the veins by incremenrs of one-<ixreentlh ineh.
A S-foor section of ecore econtaing Y50 as-
sumpfion of an even Lo s within the realm
of approximarte acruracy. -Thervefore. by add-
ing the rotal number of sixteenths of Hber
contained in a 3-foot section and dividing this
number by 1 an uneorrecred percentage of
iber vontent is obtained. This Hgure may be
corrected acenrding to the angle at which the
veins intersect the axis of the core.

Another method of evaluating the fiber by
erades i3 1o erush the enves and screen out the
iber in a laboratory mill,

[f the coves are badly broken as they com-
monly are in fracrured and veined serpentine,
a method of sampling che (drill sludge has been
devised. The tindings of fiber content by the
drill-;ore or sludwe mechordsmay be checked
by determining rhwe fiber content of representa-
rive buik samples raken from outcrops or
drifrs.  Labovutory ar pilor-plunt mills may be
used for such dererminations.

[f a commervial mill is available. a test run
of several hundired tons of averaze mill rock
is the most relinble means of determining total
reeovery and recovery by grades that may be
expected. However. each asbestos deposit has
its charncteristic features. and miiling proe-
exses and equiptent must be adapted to suit
the prevailing conditions. A mill designed
and adjusted to treat most efficiently the rock
of a certain deposic may not be well suited to
treat rock from anorher source. Therefore.
the percentage recovery obtained on the sample
may be lower than could be obtained when, as
a result ot experience, the mill is operating at
maximum efficieney.

Length, strengrh. and flexibility of the tibers
are of frst importance. For fibers one-four-h
inch ioug or longer a simple test is to hold a
wisp of tiber tirmly berween the thumb and
finger, using borh hands. and to twist it by ro-
tating the hands. Weak fibers will break
readily under such treatment. If the asbestns
can be twisted for some time without break-

.
-

age it has hizh srrenweth. and if the fhers are
lone enongh they probably are <itited for ~pin-
ning uses.  Fibers ane-fourth ineh lonyg and
lonwer are more valuable than the <hoverer
vrades,  iwever, for wenk ibers like thime of
wost  anthophyllires  and  tremolites,  tiwer
lenzth is of lictle signiteanee because the Hhers
are ensily beoken into shorter lengrlis,

ESSENTIAL REQUIREMENTS OF NEW
DISCOVERIES

Certain conditions must e sarisfactorily
met hefore suevessful enmmereial operation of
a new chrysotile azbestos deposit can he reason-
ably assured,

Chryvsotile tibers of rommercial wride must
be strong and Hexible. Suarfice weutherine
rencls to weuken the Hbers: =umples ~houhl
therefore be taken below the weathered zone.
Adaprability of the fibers to use i~ an hupor-
tant considerarion : Rltrarion propecties, harsh-
ness, Hexibilicy, und brittleness directly wtfect
commerrial application.

Nonte asbestos deposits are worked protirably
even though virtually all of the fber iz below
spinning grade because short fbers ure used vx-
tenzivelv., However. Rber of spinning lenwth
is highly desirable. especially in times of na-
tiotwl emerwency.  Even a smadl proportion of
tiber veins three-eiwhths incli or morve thick 1=
a favoruble factor. Deposits vielding boch
spinning el nonspinning tibers are more likely
to prove profitable than those producing short
fibers only.

Normally the percentage of iber recovery in
conunercinl deposits ranges from 4 to 6 pervent.
but occusinnally it mav be higher or lower.
Some deposits containing only 2 or 3 pervent
tiber are suid to be nperuted proticably. .\ e- .
posit witl small yiel(‘ mighe be workuble if che
fibers were of exceptionally high valie. if. for
example. the deposit vielded a sul.stantial pro-
portion of spinnuble usbestos.

Asbestos milling is a costly process thac re-
quires a heavy investment in equipment. The
investment is justified cherefore only if the
workable deposit is lurge enough to inzure ade-
quate supplies of conunercial qualicy. fber-benr-
ing rock for at least 2V vears of operition at an
established rate and average protits. Prospect
core drilline co determine the extenc of reserves
is a necessary forerunner of uny asbestos min-
ing and milling project.

Economic factors are important, Operating
costs. power and water supply. trunsport:ation
facilities. marker demands, and availabilicy of
lubor are important factors in determining
minability.
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CHAPTER 3. EXPLORATION

Exploration is & necessary preliminary step
in the rlevelopment ansl exploitation of aszhestos
depnsits.  Ashestos is wsmally associated wich
serpentine. a mineral easily recognized. (veo-
loste mappine of serpentine and azsortated for-
mations is of wreat assistance in prospecting.
Exploration at depth may be conducted with
diamond or shot eove drills.

CURRENT PROGRESS IN EXPLORA-
TORY WORK

Industry has comducred wide exploration, and
(Government, through the channels of the
Bureau of Bines and the (teologicnl Survey, has
=earched for new deposits for many years, but
little success has been attained. Early in che
postwar (World War II) era, when all types
and grades of asbestos were in short supply, the
(fovernment recognized that a critical situation
existed. not only for asbestos but for severanl
other minerals. and the Defense Minerals Ex-
ploration Administration on February 20, 1951,
allocated a 310-million fund to assist in the
search for new deposits. The terms for asbes-
tos exploration were of decided advantage to
participating firms. The ratio of contribution
orviginally was 90 percent by the Government
and 10 percent by the operator. Late in 1953
the rario was changed to 73 and :5 percent,
respectively.

From the establishment of the DMEJA pro-
aram until March 1957, 19 asbestos contracts
had been approved, most of them in Arizona,
several in California and Vermont, and one
each in Montana and Wisconsin. Four of the
contraets led to certification of discovery, but
three of the deposits so certified were too small
to have signiticance in the overall situation.
The fourth certification concerns an extension
of the well-known largze asbestos-benring area in
Vermont. the only large domestic reserve known
at this time. The results are discouraging, but
they might hare given more promise had not
the regulations under which DMEA has
operated since early 1953 confined assistance to
low-iron chrysotile discoveries. a regulation
which has virtually limited applications to
Arizona. The results of the DMEA program
indicate that industry is prepared to cooperate
with Government in exploration of areas that
bear promise of containing valuable asbestos
deposits. the investigation of which would in-
volve too much risk to encourage unsupported
private investment.

The Bureau of Mines and the Geological
Survey are assisting in exploratory work inso-

far as their limited resources will permit.

surveys. Several ashestos companies wre von-

Some work is being done by Srare ::enlu;_dx-::l'

ducting extensive exploratory work as a part
of their rewrular development programs.
_Government facilities for asbestos explora-
tion are largely unused. No DMEN applica-
tions for assistance on asbestos prospects have
been received for many months.

METHODS AND PROBLEMS OF
EXPLORATION

Methods of exploration are governed to soue
extent by the nature of the deposit. Most of
the commercial asbestos deposits of the world.
like those in Quebec. Canucda. are aszociared
with massive serpentine, peridotite, and similar
rocks that extend to great depths. Such de-
posits, which may be desionated the three-
dimensional type. require exploration bocl lac-
erally and vertically. A less common type. like
that in Arizona, consists of more or less hori-
zontal fiber veins bedded in limestone., Such
deposits are predominantly two-dimensinnal.
the main problem being determination of the
arens of the fiber-bearing zones. Howerer, oe-
cusional vertical explorittion may be desirable
to determine the presence or absence of addi-
tional fiber veins at other levels or o truce
fiber-vein displacement by faulrine or tolding,

The magnetometer has recently been upplied
with some success to prospecting for asbestos.
Serpentine masses with which chrysocile is
generally found can be detected with a mayr-
netometer even though they may be blankered
deeply with overburden. The mugnetometer

will not detect asbestos. but it enables the .

prospector to delineate the areas where ser-
peutine, the host rock of the asbestos, exisis.
and thus it narrows the field for later, more
intensive prospecting. The magnetometer is
less effective in prospecting the sheetlike de-
posits occurring in limestone.

If. by using the magnetometer or by other
means, a promising area has been delinexted,
more detailed prospecting may be pursued. If
the serpentine occurs in bare outcrop, a careful
examination of the surface will permir a limiced
evaluation of the deposit. If the denosic is
covered with shallow overburden, pits or
trenches will permit examination of neuv-sur-
face rock. Exploration at depth is best ac-
complished with Jdiamond-bit core «driils, Sur-
vey lines are commonly spaced at 100-foot in-
tervals and in 2 parallel series at right aneles
to each other. Drill holes may be spotted at

13
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SOUTHERN RHODESIA

The lurwest asbestos mines in Sourhern Rho-
desia eomiprise the Shabani gronp. They arve
classed among the most important asbestos
mives in the worli,  Tnearly years mining was
condineted from open-pit workings, most of
which have now been replaced by completely
techanized underzromnd methads. In the in-
itial stages of undevaround work ar the Lieger
mines ent-and-All and shrinkage stoping were
Nerl. Larer these methods were superseded by
A block-caving svstem similar ro rhae used in
Quebee. Canada. Minineg methods vary zecord-
i to the size of the operation and the nature
of the deposit.

UNION OF SOUTH AFRICA

According to a recent report (4. p. [25).
about rthree-fourchs of rhe usbestos niined in
the Tnion is recovered by underground
methodls. :

Chrysotcile is produced by about a dozen com-
panies. but total ourput is relarively small. The
operutions ave chietly of the open-pit type, al-
though underground workings have been de-
veloped at some of them. Both block caving
and shrinkage stoping are emploved.

The principal amosite mines, the .\mosa and
the Pence. controlled by the Cape \sbestos Co.,
hare extensive underground iworkings. The
fiber-bearing beds dip 20° to 25°, and the nat-
ural slope of the terrain exposes them in con-
venient position for driving adits, usually at
1on-foot intervals. The adits are connected by
winzes and raises to develop blocks of Hber-
bearing rock that are commonly worked as
breast stopes. Waste rock is used for back-
filling. Mill feed is trammed to adit mouths
and conveved to central ore bins. As the work-
ings are extended down the dip, shaft sinking
is required.

Five major producing mines furnish most of
the crocidolite obtained in the Petersburg field
of the Transvaal. lining methods are similar
to those in the amosite area. Five smaller
mines are also operating, but large quantities
of fiber ure won by individual miners on a con-
tract basis.

About two-thirds of the crocidolite mined
in the Cape Province originates in three mines
controiled by the Cape Asbestos Co.—the Wes-
terberg and Koegas in the southern end of the
field and the Pomfret mine in the north. The
balance is produced in many smaller workings.
The asbestos occurs in three reefs or belts, the
outer. main. and tuner, which form 2 svnelinal

tronerh,  In rhe principal mines varions stapinge
methods e emploved, depending upon Toeul
conditions.  The lonwer Hhers are hand-rnbbed,
Details are wiven by Sinclair 14, pp. Li-122).

SWAZILAND

The [Taveloek mine was Hist operated as an
operc pit, bt sinee T4 windersroumd stoping
merhods have been followed. A shaft sunk o
1280 feer at an angle of 407 <eprves 5 levels.
Sorring 15 done mmlerzronnd. aml only the
fher-hearing ek is bronght to the surfice.
After being erushed. the tibev-bearing rocll is
passed throngh @ rearing wrizzly with $-ineia

openings. The minus-4-inch product prsses
throveh o trommel  with 21.-inch  circular
openings. The plus—+t-inch product and rhe

minus-+-inch plus 2Uy-inch product are earried
on a picking belt. shere tiber-benring amd bar-
ren rock are separuted : the larrer is carried to

swaste.
U.S. S R(D

The asbestos deposits of the Bazhenovo dis-
trict have a thin overburden. Hand methois
of removal were first employed, but power
shovels or hydraulic methods have superseded
them to quite an extent.

More than 20 shallow, open quarries were
worked for many years. Up to 1729 drilling
was the only mechanical process used: all other
operutions were conducted with handtools.
Owing to inadequate milling factlities, hand-
picking became an important concentration
process. and only 1, -to 15 of the rock quarried
was sent to the mill. The avernge tiber concent
of the rock mined was only about 8 percent:
but, because of the concentration attained byw
handpicking, rock sent to the mill contained
20 to as high as 30 percent fiber.

The first steps toward more complete mech-
anization were taken in 1929, with nsrallarion
of 2- to +-ton-capacity overhead cableways with
fixed foot towers and traveling head towers,
supplemented by inclined haulugeways served
by electric hoists. The rock was blasted in
benches 5 to 8 meters high and classified into
crudes, mill feed, and waste.

In 1929 two shuafts were sunk and connected
with a haulage level at a depth of 50 meters.
They were designed for glory-hole mining,
which proved unevonomicul. This method was
supplemented and largely superseded in 1930
by electric-shovel loading in open pits: the
rock is transported by locomorives to inclined
haulageways. up which cars are taken by elec-
tric hoists.
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CHAPTER 4. MINING METHODS

Asbestos deposits throughout the world differ
widely in characrer. and as mining must be
adapred to the prevailing conditions a wreat
vartety of methads is followed. including both
surface and wndergronnd mining.  Open-pic
quarry methods, glory-hole, underground room-
and-pillar, shrinkawe-stoping, block-caving. and
other methods ave represented. .\ brief de-
scription of mining operations. by locality.
follows.

ARIZONA

In Arizona there is no massive Hber-bearing
rock. as tn Canada. The serpentine with which
the approximately horizontal asbestos veins are
assoeiated oveurs in bamds from a few inches to
a few feet thick extending parallel with the
Mescal limestone bedding. Many of the mines
are entered from cliff faces ov the steep sides
of canyons. The veins pinch and swell irrequ-
larly and are so erraticiin size and direction that
development cannot be planned as definitely as
in the mining of many other minerals. The fi-
ber is mined in drifts and stopes. and conditions
are most favorable where two or more veins of
workable size are close enough to be worked in
one drift. Modified room-and-pillar methods
are followed. Mining costs per ron of recover-
able asbestos are high.

VERMONT

The chrysorile-asbestos deposit of Vermont
is on Belvidere Mountain approximately 13
miles from Hyde Park. Orverburden is not
heavy; and. as the asbestos veins occur in mas-
sive serpentine as in Canada. open-pit quarry
methods can be followed to advantage. The
quarry is operated on 3 benches, ench about 600
feet wide and 125 feet high. .\ series of 7-inch
blastholes is sunk with churn drills. and about
30000 tons of rock is broken with each multi-
ple blast. The rock is loaded with 3-yard elec-
tric shovels into 13-ton Euclid trucks. which
dump into a 48- by 60-inch jaw crusher. The
crusher will handle ~uch large masses that very

sy ey U3

little secondaury blasting is necessary,  Sweond-
ary erushing is accompli-hed in Symons cones,
which reduce the vock to walnut sizes. The
product of the cones is carried on a eonvevor
belt about nne-fourth mile to an npen srncicpile
at the millsite.  Material from the stocicpile is
conveved to a drier and thence ro a dry-storage
bin, from which the mill feed is druwn.

CANADA

Canadian asbestos occurs in irvegular veins
in massive serpentine deposits that are exren-
sive both laterally and at depth. Aceordingly,
well-ordered. large-scale mining eperarions
have been developed. For many vears ashestos
rock was obrained from large. open-pit quarries
served by massive overhead cableways. _\bout
1927 methods were modified by the inrroduc-
tion of cranes or power shovels for loading,
locomotives for hauling cars on the quarry
floor. and cable cars for removing rock from
the pits up inclined planes or through runnels.
Crudes were hand-cobbed on the quarry floor
or removed from picking belts after the rock
was crushed.

.\ later development was the introdurtion
shrinkage stoping. but the hlock-caving merho
first introduced in the King mine of the \sbes-
tos Corp.. Ltd.. was found to be the most eco-,
nomical and is coming into more general use.
It has been employved by rhe Johnson's Cn. {or
some vears, and the Canadian Johns-Manviile
Corp. has completed development nf an exten-
sive block-caving system thac has been in prog-
ress for several years. Each block is 204 teet
square. The erushing plant is on the »i6-foot
underground level and the loading faciliries on
the 9530-foor level. The entire output of Bell
\sbestos Mines is mined by block-caving meth-
ods. This rather complex svstem of mining
has been described in several publicutions
(2.0

* [ralleized numbers ln parsnctheses refer o items In the
tiblingriphy at the snid of thix chapree,  Page ceferetces re-
fer to puyes in the ttems and noC in this cepoet.
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CHAPTER 5. MILLING METHODS

DEFINITIONS

Asbestns Hbers fall into two main groups—
crivdes and mill fibers. The reem ~ernde™ in
Canaeda and Vermoar is applied to liber of spin-
ning orade measuring rhree-eichths inch or
tonger chat is hand-cobbed instead of being
passed throngh a mitl. In Arizona the term is
nserd move loosely. There ure four grudes of Ari-
zona erudes that include ail fiber lengths, -
thoush 2ome are hund-cobbed, most of them are
prodnced by simple mechanical cobbing and
screening. In other countries. also. the term is
nsed more loosely than in Canada.  [n borh
Soviet Russin and Africa it includes fibers pre-
pared by hand-cobbing alone or in ennjunction
with simple mechanical crushing. disintesrat-
g, and screening processes. Mill fibers are
obtiined by crushing and beating the fiber-bear-
ing rock until the asbestos is freed and chen ve-
moving the tiber from the rock by screening and
air sepuration.

GENERAL FEATURES

Chrysacile, the principal asbesros of com-
merce, is a fibrous form of serpentine and is
usually associated with massive fractured ser-
pentine. The concentration process is therefore
unusual in that it involves separation of a fi-
brous mineral from a massive form of the same
mineral. Neirher chemical composition nor spe-
eitic zravity can therefore be used as a basis for
separation. The property that makes mechan-
ical separation possible is the Hbrous structure,
which permits 1t to be opened or divided into
filaments that are amenable to separation from
the rangue by air suction or screening.

The value of chrysotile asbestos depends
lureely upon the length of the tibers, the long
fibers being worth several times as much as the
short ones. A most important principle under-
lving asbestos milling is separation of fiber
from rock with a minimum of tiber breakage.
["nnecessarily rough treatment should be
avoided. Modern mills are designed to remove
the separated tiber after each crushing process.
If dber already freed from rock enters the next
crushing unit along with sand and rock frag-
ments, it may be broken into shorter grudes.
Asbestos milling counsists essentially of courve
crushing, drying, and recrushing in stages, each

18

step being followed by screening and air ~epa-
ration of fiber from rock.

The milling provess Hberizes the asbestos anld
alzo separates tock frarments and dust from
the asbestos,  Spinning-wrade milled tibers re-
Anive consideruble further processing at tie as-
bestos rexrile-mantfactaring plant. Criede as-
bestos to =ome extent retains the natmal ~olid
form in which it acewrs in the veins, and several
sucressive  opening  provesses ave required.
These processes are conducted at the textile
plant.

The development of improved processes,
whereby Hberization may be aceomplished wich
minimum brexkase of fibers. is a profituble Held
for research. Some success has been attained
by using dispersing agents to supplement ov
replace  mechanical means. Impregnation
with air at high pressure followed by zudden
release of the pressure has been tried ().
This is essentially the sume process as that fol-
lowed by the Masonite Co. for fiberizing wood.
When applied to masses of crude asbestos, the
method gave satisfactory Hberization butr is
sail to be uneconomic.

The milling process not only breaks the
longer fibers mnto shorter lengths but tends ro
wenken the fibers. and this also should be
avoided as far as possible. Methods have heen
devised whereby the tensile strength of ushes-
tos hibers can be tested and the resulrs expressed
in terms of pounds per square inch (3). .\l
though this process is slow and tedious. it has
at least one important application. Bundles.
of crucde asbestos can be submitted to process-
ing equipment, such as crushers. rolls, and
hammer mills, and the tensile strength of the
tiber can be tested before and after processing.
By comparing the degree of weakening of the
tiber, one can determine which type nf equip-
ment is best suited for opening the tiber with
minimum effect on the fiber strength.

CANADA

Canadian milling practice is described first
because it is the most complete and is the par-
tern tollowed in most asbestos regious.

Primary crushing is the first step in milling.
Rock from the mines is dumped into a ~shuce”
having a railroad-rail grizzly bertom. which
provides a bypass for Hnes. The primury-

* ltaticized aumbers iz parenthexes refer to items in the
biblivgraphy at the end of chis chapter.
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e

Fiorre 3.—The Largest Asbestos Mill in the World, Canadian Johns-Manville Corp. Mill, Asbestos, Quebec.

’I'.\BLE-Z.—Canadian milling capacity, 1956

Daily rock
Company and mill capacity,
short tons
Asbestos Corp.. Ltd.: :
Beaver & King mills. _......o..... i 7. 200
British Canadian mill.. . 5. 000
Normandie mill. . ... ..o..... 3, 000
Bell Asbestos Mines, Ltd. (Turner &

Newait): Bell millo e ceeeocoaaaas - 1, 800
Cassiar mill (British Columbia)...._... i 600
Canadian Johns-Maaville Co., Ltd.:

Danvillemill . L o o oo 20. 000
Munro Mille. e cecceeccmcccaanens 2, 000
Flintkote Mines (Flintkote Co.): Thet-

ford Mines mull. o v o oo aacaaa. 1, 200
Johnson's Co.:

Thetford Mines mill. ... .. .. 2, 000
Megantic mill_occceocaaeaaaos +, 000
Nicoiet Asbestos Mines, Ltd. (Nicolet

[ndustries, {ne.): Danvitle mill._.._.. 1, 300
Quebec Ashestos Corp., Ltd. {(Philip

Carey Manufacturing Co.): East

Broughton millo . oo eaaaaaooC 1. 500

51. 300

ARIZONA

At least 10 mills have operated recently in
Arizona. Most of them are for “cruding,” a
process that involves the use of jaw crushers
and screens only. Asbestos tibers passing over
a2 Lb-inch mesh are designated as No. 1: those
passing over a 1j-inch mesh and through a
l4-inch mesh, as No. 2; and those passing
through the 1/ -inch-mesh screen, Grades 3 and
4. Severul mills have equipment for further
processing, including haummer-mill reduction
followed by screening and air separation,

VERMONT

A mill built in 1949 about one-fourth mile
from the quarry of the Vermont Ast estos Mines
is said to be one of the most modern and com-
plete asbestos mills in existence. (3ee hg. 4.)
The rock, of walnue sizes, delivered to the mill
by belt conveyor. is broken in a series of vertical
hammer mills and the tber separated by air
suction at each stage. Ro-Tap rtable sereens
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CHAPTER 5. MILLING METHODS 10

crusher feed from the sluice is controlled by

finger gates. that is, suspended rails that may
be moved up or down. .\ jaw crusher with a
36- by 24-inch opening set for 2 4- to 6-inch dis-
charve is the most popular primary breaker,
but larger or smuller unirs may be used. The
discharze from the crusher passes throngh a
trommel sereen. and the oversize in lumps 4 to
6 inches in diamerer is fed to secondary crush-
ers, usually of the #yraroey or cone type. The
crusher product and undersize from the trom-
mel are conveyed to driers, and the dried rock is
stored in bins having capacities of 25,000 to
150.000 tons ench.

From dry storuge the rock is carried through
a third crushing stawe in crushers of the wyru-
tory or cone type. The crusher procduct is fed
to shaking screens equipped with suction hoods
for removing tiber. The suction hoods are 3 to
4 inches wide and extend across the full width
of the screens at their lower ends. Large fans
provide the suction that lifts the fiber from the
screen and carries it to collecting cyclones.
The rock that passes over the end of the screen
and the undersize that passes through the
screen are carried forward for further treut-
ment. The rock is reduced in a fourth and
last crushing stage to. about one-fourth-inch
size and is agnin passed over shaking screens
to remove fiber and fines:

Up to this point, size has been reduced by
crushing; for further reduction fiberizers are
used. There is a marked ditference in the action
of crushers and fiberizers. Reduction by
crushing is accomplished by a pinching or com-
pressing force applied rather slowly. The
fiberizer, howerver, is u high-speed hammer mill
that breaks the rock by rapidly applied impact.
Either method releases the tiber from the rock.
but the impact method is more intense; to
reduce fiber breakage to a minimum, the fiber-
izer ordinarily is not used until the longer. more
valuable tibers have been separated.

The product of the Hberizers, like that of the
crushers, is fed to shaking screens from which
the fiber is collected by air suction, and the
rock and screenings are carried forward for
further treatment. This process may be re-
peated several times. Fiberizing, screening,
and air suction are the three major steps in
asbestos milling. The dust-laden air from the
aspiration process is carried to dust chambers.
The extremely short grades collected in the
dust chambers are blended, bagzed, and sold as
~floats.”

Fibers from the collecting cyclones are
araded according to length in trommels 8 to 16
teet long and 26 to 60 inches in diameter, fitted
wich woven-wire cloch. Any number of grades
may be made, depending upon the size of the

MR -S4 “.U'.’ g‘j
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screen openings. Special grades may be made
by blending.

Further details on Canadian milling practice
are given in several publications (2, .. 7).
Figure 3 is a picture of the larwest ashestos mill‘
in the world. It can handle 20,00 tons of as-
bestos-beuring rock a day.

A new type of mill (the aernfall) is cluimed
to offer certain advantages. The typical How-
sheet for standard practice as indicared here-
tofore employs u series of successive hammer-
mill reductions with removal of fiber at earh
stage to reduce tiber brenkage. The aerofall
mill feed of minus—t-inch stone is reduced in
a single stage. It is air-swepe and designed to
remove the tiber continuously as soon as it is
freed from the rock. Its efectiveness has not
vet been thoroughly expioved.

Some years ago a movement toward a much
wider use of shorts for such products as as-
phalt floor tile was discerned in the Canadian
asbestos industry. Some of these prodlucts con-
tain 35 percent or more asbestos. which is suid
to impart exceptionally high qualities. He-
rause of this new market outlet, all companies
operating mills in Quebec introduced addi-
tional screens and suction facilities to recover
part of the shorts formerly regurded as wuste.

A pressure-packing process is now used in
some mills. Instead of the conventional buay-
Zing machine, equipment has been designed
whereby puper sacks are enclosed in steel and
the tiber is packed under high pressure. Each
rectangular sack containing 100 pounds occu-
pies only about 2 cubic feet. Storage and ship-
ping space are conserved when this sucking.
method is employed.

The dry process is universally used in asbestos
milling. Wetr methods were tried experi-
mentally many years ago but were not adopted -
commercially. A few vears ago, however. the
Johnson's Co. erected a1 new wet-process plant
for re-treating mill tailings to recover shorts.
The process was developed by Selective Treat-
ment Company, Ltd.. under patents now ex-

ired. According to report, the process is no
onger used.

A recent trend in Canadian milling is to pre-
pare fibers to conform with exacting specifica-
tions regarding grading and dust removal.
Equipment is being modified to manufacture
products tailored more closely than in former
vears to the special requirements of the consum-
ing industries.

CAPACITY

Table 2 shows the milling capacity of the
Quebec asbestos industry, including new mill
construction and other changes to the end of
1956. Fiber production from the mills renched
2 maximum of over 1 million tons in 1935.
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in npen pits have larzely been abandoned. and
Todern mills have been buile. _

At the larwer mines the rock 15 passed
through primary crushers and screened.  The
fines are earcied to driers. amd the oversize
passes to secondary crushers, the product of
witich Joins the dried fines. Furrher reduction
is aveomplished chiefly by impact mills.  The
rovk 15 passeld theonsh a complex sevies of
fibevizers and sereens, and the freed tiber is
eollected in cvelones. The Hbers are further
eleaned and classified into commerrial wrades.
At Shahani some of the long fibers are vobbed
and cleaned by hand to prepare a spectal
product.

SWAZILAND

At the Havelock mine the minus-2l4-inch
product from the primary crusher is dried and
the fiber remnved by suction fans. The rock.
with hand-sorted materials from the picking
belt mentioned under Mining Methods, is
crushed and the fiber removed in successive
stages by air suction. [Initial reduction is by a
16- by 10-inch jaw crusher. but the later stages
of reduction are accomplished with least dam-
age to the fibers by the use of edge runners.
The longest tibers. known as HV .. correspond
with the C & G grades from Rhodesia but are
said to be of somewhat poorer quality.

U.S.S. R ()

At the Russian quarries most of the crude
fiver is hand-socted on picking belts after the
rock is crushed. At one of the mills operating
in the Trals some years ago the quarry rock was
reduced to about 6-inch size with a No. 9 Gates
ayratory crusher. It discharged to a picking
belt, where 20 percent or more of the primaory
feed (consisting of rock too lean to justify mill-
ing) was thrown out as waste. The asbestos-
bearing rock was reduced to 1l4- to 2-inch size
in twwo No. 7 Gates gyratory crushers discharg-
ing to heavy shaking screens. The oversize
pussed to picking belts, where more barren rock
was eliminated. The good rock from the pick-
ing belt was reduced to about l-inch size in a
jaw crusher and joined the undersize from the
shaking screens tn a wet-storage bin. Mois-
ture was reduced in three rotary driers, and
the product was conveyed to a dry-storage bin.

The most noteworthy feature of the prelim-
inary milling stage was the concentration on
picking belts. Because the serpentine tends to
preak cleanly along the borders of the
fiber veins. edecting a more or less distinct
separation of barren and fiber-bearing rock.
conditions particularly favor this method of
concentration. Of the original mill feed, con-

‘ ~£ 1:"3 -

sisting of 2,400 tons a day. abont L4 tans was
eliminated as waste, leaving only Loun tons tor
the larer milling processes. ~ Thus. picking belrs
saved operators 1 great deal of useless milline.

[ the more wlvanced milling stawes the Jried
rovk was passed over heavy shaking screens,
from which four products were obrained: 1)
Fiber vremoved by suction funs, 12y oversize
rock eonveved to n set of rolls, (3) middlines
that bypass the rolls and are carried to the nexr
sereen. and (4) tines conveved to a {lumbohlr
disinteerrator. By means of a seriex of suehy
rolla. seveens, suction pipes. and disintegrarors,
virtually all of the fiber wus recovered.  Fiber
Erom the collecting hoppers was sent 1o a series
of shaking screens for cleaning. The cleaned
fiber was collected again by suction fans and
classified by length in slowly rotating gruding
tromumels.

A\ large new mill, designed to handle 2 mil-
lion tous of rock annually and produce suum
rons of fiber in 8 grudes, was nearing vomple-
tion in 1934. This mill, with other Ruszian
facilities, would, it was estimated. provide the
Nation with a total milling capacity of ap-
proximately 173.000 tons of fiber a year. \n-
nual production in 1936 and 1937 was reporred
to be 125000 metric cons and in 1935, ouly
36.01%) metric tons.

SUPPLEMENTARY MILLING IN ASBES-
TOS TEXTILE FACTORIES

As pointed out earlier. the milling process is
designed to remove impurities and to separate
the tibers from each other (fiberize) etfectively.
Crude tibers are not milled before delivery to
the user and are opened in the asbestos-prod-
ucts manufacturing plant. Even the milled
fibers require considerable processing before .
thev are in satisfactory condition for use.

he preluminary opening of crude tibers is
generally accomplished in a pan crusher. also
known as a chaser mill or edge runner. .\ steel
wheel with a 14- to 18-inch face runs in a circle
in a pan to which a batch of crude fiber is
added. Scrapers push the fiber inward from
the circumference and outward from the cencer
to keep it uncler the roller. Conieal rolls run-
ning in a circulur trough are sometimes used
to reduce the grinding action between the sur-
face of the roller and the bottom of the pan.
The running time required to complete a batch
varies greatly, depending upon the ease or diifi-
culty of liberization of the particular usbestos
being created. It may range from 2 to 12 min-
ures on milled fiber and 12 to 20 minuces on
crudes. The rime of completion is determined
by the operator who, by long experience, can
judge the condition of the fiber by its feel. To
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Ficrre 4.—Mill of Vermont Asbestos Mines, Near Eden, Vt.

are used. The fiber is classified in regular
graders, as in Canada. The major output falls
it Groups 3 and 8 of the Canadian classifica-
tion, although substantial quantities of + and
7 are produced. (See later section on Grading
and Cluassification, Canada.) Limited quanti-
ties of Group 3 are obtained. Groups 4, 3, and
6 are used in the company asbestos-products
plants and are supplemented by purchases from
outside sources.

UNION OF SOUTH AFRICA

The milling of amosite and blue asbestos
ditfers considerably from the milling of chryso-
tile. As the associated rocks consist largely of
hard, banded ironstones and jaspers, as much
as possible of the waste rock is removed by
handpicking to obviate damage to the fiber and
excessive wear on mill machinery. In early
milling practice the demand for fibers in crude
form made aspiration impracticable, but air-
separation methods are followed in the more
modern mills. General milling practice in-
volves three stages: Hand-cobbing or mechani-
cil trearment to recover the long fibers: the
main milling operation to recover medium-
length grudes by crushing, screening, and as-

-
-~
-~
-
.
£

piration: and separate treatment of the finer,
materials to separate the short-tiber grades.

In a typical crocidolite mill, rock from the =

mine is reduced in a jaw crusher and passed

through a trommel. The oversize is carried on

a picking belt for removal of crudes and waste
rock, and the undersize goes to the short-fiber

mill. Secondary reduction is accomplished in

a gyratory crusher, the reduced product is

screened to remove grit, and the fiber is air-

lifted to cyclone collectors.

Because of its unusual fiber length. much of
of the amosite produced is hand-cobbed. The
fiber-bearing rock is passed through a series of
rolls and disintegrators and then graded on
shaking screens or trommels.

Details of South African practice are given
in a recent report (8).

SOUTHERN RHODESIA

Many changes have been made in Rhodesian
milling practice during recent years. The
modifications were due in part to the larger
tonnages of rock handled and in part to the
change in mining methods to a block-caving
system. Older methods of cobbing and surting
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CHAPTER 6. GRADING AND CLASSIFICATION

CANADA

Canstedian ehirvsotile asbisiox = graded into
uine nejor gronps. most of which arve divided
intn several aubgroups. Group 1 eonsists of
Cride Noo Land group 2 of Ceade No 2, Craeie
Run-of-Mine, and Crudes Sundry.  Groups o
to 7. known as mill fibers. are claz=ified aceord-
iner ro tests made with 1 Quebee <tandard test-
ing machine. This equipment and its operi-
tion have been described so fully in severul
asbestos reports that it seems wnnecessary o
enlarge upon them here. The machine con-
=ists of three screens—Li-inch-mesh. 4-mesh.
amd I0-mesh—and a box for the shortest
materials. The four-figure designation of the
urade indientes the number of ounces from a
rotal of 16 thar eollects in each of the four re-
cepracles. Thus. a fiber designated +-7—i-1
is one + ounces of which remains on the first
screen, v on the second. and 4 on the third: 1
oinwe passes through into the box. Groups S
and 9 are graded on the basis of weight per
cubic foot. “Crude™ asbestos consists of hand-
~elecred and hand-cobbed cross-vein material.
essentiallv in its native or unfiberized form.
“Milled” asbestos consists of all grades pro-
tluced by mechanieal treatment such as crush-
ing, sereening, and air separation.

~Shipping test” is the average, for each ear-
lnud or small shipment, of tests of representa-
tive samples taken at the time of shipping.
“Guaranteed minimum shipping rtest™ is that
below which the actual shipping test shall not
tall.

Following is the Canadian standard classifi-
cution as of January L. 1949
Croup 1: Crude No. 1—Counsists basically of crude ¥-

inch staple or loneer.
tiroun 2: Crude No. 2—Consists basically of crude ¥%-

z0 ¥i-inch =taple.
Crude Run-of-Mine—Consists basically of un-
<orted crudes.

Crudes Sundrv—Consists of crudes other than
above specified.

24

ML ribers

Standard destenation of
urades:

Cipoup 3
aF

tieaeamterd mimeinnm % 0y fe vt
¢ angdinn dandard s 2:ing Rachene

H e v - h 15 - "5

KoL Loy - T - 4 . |

L L. - b - H - K

aT.. . o] - % -y .o

2 . ... ] - 3 - ty - 2
Cieoup 4

dH.......... v - 3 - 3 - 3

Reo ... = & = w - 34

M L. ] - 4 - Y - 3

N N - 3 - 9 - 3

4T ... no- 2 - -y

2 ... [} - .3- 93 - 3
CGronp 3:

R 0 U | B 5 - s - 5

AN n - 0 - 1 - 4

S Y S, [ 1 3

1 { S N - N - - B
Groupn 6: 6D _.. .. y -~ 0 - T -y
Cieonp 7

D . 0 - 0 - 3 - Il

R . 0 - 0 - ) - 12

P 1 G L) N ) B T 0

TR ] - )] - 2 - 14

M ... 0 - 1) - l E

bl SR i} - 1] - V] - %

s [ I | B | B D
Geoup 8: 85. . ... Under 73 poands per cubic fuot

luuse measure,

Groun 9: 9T..... More than V3 ponnds per eubic

fout luose mewsnne.

Following are the qualities and uses of che
vaArious groups:

Group I (Urude No. 1) is asbestos Hber
longer than three-fourths inch. It shonbd e
silky and have enough tensile strength to per-
mic s nse for making asbestos varn. tape, cloth,
cartled tiber. and orher texriles.

Group 2 (Crude No. 2) is generally referved
to s fiber that has not been milled and rhat
is 3¢ o 3 inch long. It must have wood tensile
strength,

rronp 3 is renerally considered as milled
spinning or textile fiber and rests 0-3—6-2
and over,

(Froup 4. known as shingle fiber. includes
fiber suitable for the manufacture of aslestos.
vement prodners, such as pipe. =hineles, and
suling: compressed sheet packing: and si-per-
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conserve tiher length and strength. excessive
erushing and grinding are avoided. Separated
imparities are removed by screening.

Some milled tibers, which have been more or
less completely opened, do not require pan-
crusher treatment: others require some degree
of “pan softening.” The extent to which pan
rreatmient is newded depends entirely npon the
character of the Hber. Some milled fibers may
bypass the pan. while others bearing the sume
brand and grwde may requirve ~pan softening.”
Milled Hbers that vequire no pan trentment are
pi~sed thromgeh o vertical opener or some other
type of equipnient thar disintegrates the tibers.
A rorating toothed cxlinder may be used.

The next step in treatinent bevand the pre-
liminary pan crushing ov other fberizing ma-
ehine is conducted in a wrader. It consists of a
~heet-metal enclosure with o horizontal rotating
shaft in the center, equipped with steel paddles
ser at intervals in spiral positions. These pad-
illes bear the tiber, separating iron minerals,
rock particles, or dust us well as splinters of un-
opened tiber. The latter are returned to the
openers for further treatment. The fAudy tiber
is picked np by an air current and eavried away
for further treatment in ceiling condensers and

L
483673 ==t
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breaker cards. Fiberization is one of the tinsr
eriticul operations in the rextile plant, beriuse
1t involves as complete sepuration of the Abers

as ean be accomplished without sacrificing rleig
length or strengeh. These provesses have ber.

described in some detail (7).
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CHRYSOTILE

« Arradine ar the lareer mines is said o follow
Canscdian stundards to somw extent, althoush
m:xn_\' nlcl ill(lqwml\'nl’ nl«-i;’!l:ll’inn.- [n»rr‘i-r.
No elassitieatton for Senth A frican chrysotile
tas been <tinedaedized.

SOUTHERN RHODESIA
CHRYSOTILE

Mitleod gilwee:
& Vi L=highegrude texrile thee eptividenr @
Cattiedian Cettede Neo 20
Cox G d—=hizhegrmie fextile tiber oapnivatent @
Canadian S
& Vi e—shinzte shiaek,
N G —ahinugte shiwk.
VIR 2 crnguirable Dt ot copttivalent fo (0 & 0
VRA S—vanipurrable Bt e sptivabent o 0 x 6
VA, 4—cowmparabie bat not egnivatent to & G

*H

SWAZILAND
CHRYSOTILE

[Livelwk mine:
Milled Siner:
HVI 1=long ~pinning e,
HVT. Z—<hort spinuing Hber,
VL Se—comparable hat not squivitlent  to
HVIL 2XX—omparable to C & G. 4 the one
e trer . .

U.S.S. R
CHRYSOTILE

rude:

Aa—ant less than I8 . iu lenzth,

Milled rber:
O<l—cextile Hber (eompacable o Canadian 3F oe

SR
N=t—rextile fber (emmparabie to Canadian SRY.
[-2—textile dber tcomparible to Canmdian 3Z,
ti=i—rtextile fber tcomparable to Canadian 32,
O<3—-tingie tilver vesmparable to Canadian $4H).
O——shinule fber tcomparable to Canadiun 42).
[——<hingie finr reomparable to Canadian 4R,
{pmdmenBlitizgle fiber tenmparable to Canadian 42Z,.
WN—shingle Bber,
R-‘~—pitper dber (comparable to Canadian 8D).
I<e—pupeer fiber (commpuarable o Canadiun 6D
pinsg,
N——paper fiher teomparabte to Canadian 3DO).
R-t3=—shorex.
[~t—shinres,
= N—shirets,
NOTE: Griies S—d and WS are completely opensd Bhers:
sestides gtrkmd {7 are soft bur not copletely vpeted © crades

arked CGT ceniin more anopened crides @ grades muatked
O and “R* vvatain much bard. ceude dbec,

INDIA
CHRYSOTILE

Crudes
Specitl A—comparable to Canadian Crnde No. 1.
Regulitr \—commparable to Canadian Crade No. L.
Regular B—cuwpurable to Canadian Crude Nu. L.

(34

STOCKPILE GRADES AND
SPECIFICATIONS

At the end of 1933 low-iron chrveorile, Sonrh
Afriean smesite, and Bolivhon erocidodire or s
equivalent were the only tvpes destenated for
[United Srares Strttesic Stoelkpiting,

CHRYSCTILE

Uhrysorile for stockpiling i~ rthe low-jron
tepe.  Ir nust eanfor with Nuational Srock-
pile Specificarion P-0=-R1 dated Jone 100 1033,
aned mnst be equal to char obfaoed ar the Shae
bt mines, Southern Rhodesta. The  Rho-
desian crades desizared ave C X (2 1L U X (L
C &G 2oaml C&GP2 The ice of rhe lecrer
=7 stmply indieares a0 processed vacher chan o
eriule fiber. The fiber-length requivement of
CX G Land C & GPL is that a minimm of 15
ounces shall be rerained on the Hesr and second
sereens of the Qnebee standard resting machine.
The requirement of C & G 2and O & G2 s that
a minimum of 13 ounces =hall be verained on the
trst and second sereens of the Quebec standard
testing nuchine.  \rizona Criede Nos. 1 anl 2,
as well as nonferrous crudes frou other souvees,
are acceprable for stockpiling when strong and
~silky.”

Canadian fber presumably will sutizfy rhe
specitication if the iron eonrent vun be resduced
enough. \ceordingly. the fiber lenwths of ac-
ceptable Canadian tibers are alsa specified as
follows: Crude No. 1. consisting of Hbers at
least 35 pervent of which shall be three- fourths
inch in lengeh or longev: Crude No. 2, consist-
ing of tibers ar least 90 percent of which shall be
3 to 3 inch in lengrli: spinning fibers of the
following crades avcording o Cunadian stind-
avd tests (~ee p.24) ¢

H e e | 30
AR V010
Bl 2esedilz0

AT 1=ty

As regands the iron content. the aceeptuble
fiber shall be commercially nonferrous and shall
conform with the following limitations: Toral
tron, maximum percent by weirht, S0 nag-
netic iron. maximum percent by weight, 2.0.
The specification includes items on tmpuriries,
moisture content, sampling, methods of test,
etc.

Five-pound samples shall be inspected by
domestic commercial users whose vombined
manufacturing requirements represent at least
50 percent of the total [nited Nrares cousump-
tion of the grades of asbestos vovered by these
specifications and. in any event, by noc less than
three such users. Acceptunce shall he hased
upon written statements from the majority

W
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CHAPTER 6. GRADING AND CLASSIFICATION - ' 25

cent magnesia and high-temperature molded
pipe covering,  These hibers are also wsed wirh
portland  cement in manufacturing  asbestos
corrumted and Hat interior amd exterior sheets,
witllbourd, switehboard panels. and other prod-
uets. Thix erade tests helow t1=~—6-2 and
inchles  0-11.-915-5 The better  Kknown
wrades  fop asbestos-cement shingles are 4L
IMLAT. s D and SR

trranp 5. known as paper stock. includes
lihers  tesring below  0-115-91 .25, melud-
i ==10=65,  They are nsed chiedy for manu-
farturing asbestos paper amnd milliboaed and
<omerimes are mixed with higher srades in
mnafuceturing ashestos-cement shineles,

(ronp 6, kKnown as stueeo or plaster fiber.
has anly one grade, namely. 61,

tironp 7 includes all Rbers having a mini-
muun s{\ippiug test of O--5-11 and below,
These are known as refuse and shorts and are
usedd in wanufacturing asbestos boiler and
rooting cements. rooling paints. and oceasion-
alle For making millboned, The sufix ~F”
desiomates “Hoats™ in all sulwections of this
wronp.  Floats consist of dust, collected in
chambers and barwed. It may be sized by
~ereening before bagging.

(Frowps 8 und 9 are known as sand and oravel
and stone, rvespectively. They contain a pre-
ponderance af voek andsand.  These materials
are used chiely in manufacraring asbestos
Hooring, wall ciles, amd similar products.

BRITISH COLUMBIA

The principzl srades of clirvsatile asbestos
enrrently marketed are S spinning fiber. and
+K. shingle tiber. They correspond closely
with the Quebee grades similarly designared.
Two special grades are designated A\\ and
AU, The former is said to be equivalent to
Rhodesian (& (¢ 1, and the latter to C & (756,

ARIZONA

Avizona chrysotile asbesros is graded bv
~reening.  The fiber-bearing vrock is generully
passed through a jaw crusher. and the crusher
prosluct is carvied to shaking screens. Fiber
which remains on a Yo-inch screen is classed us
No. L: that which passes a Va-inch mesh amd
remains on a Y-inch mesh, No. 2: through
V-mesh and on 15-mesh. No. 3: and that which
passes througeh rhe Lg-inch viesh. No. 4. These
products are clussed as “crmles” in \rizona.

VERMONT

Vermont classification is the same as the.
Canadian,

UNION OF SOUTH AFRICA
CROCIDOLITE
Following is the classification of (apw blue
terocielolite) recognized by the Cape \sbosios .
Co., Lid.

Lonath i tler,

Crearde: e
I N Minas iy,
N BorSur MS e, Yyt i,
N 2o A i, ota b,
No. twe B oo .. ... L T A%

Loug ue O, D, and F

Plees b,

Most of the Unired Stares imports are of
Grrade = or M3 pmixed <haoer,

Grades of Teansvaal blue, as wiven by the
Depanrtment of Mines, Unione of Somhy Afriea,
are as follows:

Crude Filertsd
Girade: Gearle: Lemmh e
1 S\ TDX... . . Plus 14,
Tl ........... TD]_-.. '.Ynl';.
- S TD2..... . PR ITI
b 3 S TDXY. A ITES
b ¥ T TD4 Minas ',
AMOSITE

The following classification was in eHeet un-
til 19520 B-1 wis the longest and best grade.
The second wrades were B=3 aml D-50 They
were virtually the same yrade but «une frow
diffevent sources, the B-3 oviginaring in rhe
Penge mine and the D=3 in the Nwosa mine.
However. it has been stated recently rimt B-2
15 no longer produced.  Other dexignations rhae
were applied to this grade are 5 .3 Do, H.\'.
and 3/DX. Another grade nearly as rom] is -
B=3 or D=3 was designated DML Althoneh
valled SDMI, it was veally 3 D Mi, the =Mi”
xlue:ming “mixture.” It consisted chietly of
)=,

In 1932 the Mineral Development Ofice. De-
partment of Mines. (reological Survey, Union
of South Africa, reported a new clussitication
ay follows:

Rnnae oy arernge
nher lenathe,

Svymbol tnches lesignation
. =t Louk.
2 Medium,
2 Do,
2 Do.
2 Do.
l ~horts,
. Residue,
2 Medium,
-1 Shorts,
'y Residue.
-2 Medinm,
1=l ~horts.
e e [ Ruesidne,
WEG .= Medinm,

The tibers range in color from brown to gray.

42 Qo0& 1799




CHAPTER 6. GRADING AND CLASSIFICATION 27

tnormally 2 ont of 3) of these users thar the lot
of asbestos conforms to the applicable require-
nents.

AMOSITE

Amosire for stnckpiling must couform with
National Srockpile Specification P—=R, dared
Seprember 14, 1953, The specification simply
stares that rhe material shall conform to the
stantlard ommercial (irmde D=3 o DX or
D-11. Inspection is made under rhe sume con-
dittons as =pectfied for chrysotife,

CROCIDOLITE

Crocidolite (blue asbeston) shall conform
with National Srockpile Specification P-sU-R,

dated Apeil 17, 1952, which desiznaces thae the
material purchased shall be Bolivian crocidolite
ashestos or 1ts equivalent. Three wrudes wre
covered. as follows: Crude Noo Lo minimum
of ~5 percent (by weurht) of which <hall be in
tibers # inch in length or longer: Crude Na. 2,
a mininuun of 33 percent of which =hall consist
of fibers 3§ inch to 39 inch in lengeh: and Lan-
of-Mine (crude or milled). & minimum of 40
percent of the limps and bers of which shall be
retained on a No. 16 sieve. The marerial shalil
contain not move than 2 percent of moisture aml
not more than 3 percent of foreign marrer,
The specification includes irems covering
methmls of test, ete.  Detuils of sampline
mspection are omirted, as this mareriad 15 no
longer being purchased for the ztockpile.

42 008 1774




CHAPTER 7. WORLD PRODUCTION AND CONSUMPTION

WORLD OUTPUT

Worlil ourpur of asbestos during recent yvears
appears in fable 5. The proportions menished
in 1054 by ench of the move nuportant produe-
ing conntries is shown crapiueadly in tiges 5

The Henres for total outpur are estimates, be-
catise Ritssian onrput is Lirge bue anrecocded,
In 1935 Canada produced 62 percent of the
total ronnage. .\ large part of rhe Canalian
prodhiterion, however. comprises the shocrer
crade~, which Rml an extensive marker in the
Unired Srares bat which ave produced  in
snutller quanticies in cthe other producing
connrries.  [nited Stares production was ouly
S pereenr of the world ourput.  Figures for
world producrion during earlier and larer vears
are publizhedd by che Bureau of Mines (2)

QUTPUT BY COUNTRIES
UNITED STATES

Tnited Seares producrion, as indiceated in
table 5, iz a relatively small factor in the world
supply.  Most of the United States fber is of
the shorrer chrysotile grades. Table 4 shows
dowestic production over a1 period of years.

CANADA

Table 3 is an histovie vecord of Canadian
production. showing the remarkable growth of

the industry sinee 1955, Canadian ontpur was
contine] almosr exclusively o the Proviee of
(Quebec until 1950, when shipments werw fiesr
e from the Munen mine i Outario. SXhip-
nents from the Casstare mine in Beitish Colin-
bra wepre fivst recorde] o 1930 aml renched
more than 20,000 tons tn LO5G,

Table 5 shows significane changes in the pen-
portions of che varions grades produced in
Canada stnee 19250 The quanriry of erudes
produced  hus decrensed wreatly since 1940,
During the pectod 1942 co 1935 it dropped to
an approximarely constant level, whieli was
abone one-thivd of the quanrity produced an-
nually from 1923 to 1943, This <ubstanrial
tecrease in the proportion of crues is due
chiely to the chanwe in mining merhods. The
modern block-eaving ~vstem does not aiford
rhe opportunicy for hand-vobbing that was -
vied on exrensively when open-pit mining was
pursued. Fence. much of che long-fber asbes-
tos formerly recoversd und zolil as hand-cobbed
crieles now passes through crushers and mills
aned consrirutes a part of the Grroup 3 spinning
fibers.

Table 5 also shows that the quanrity of shores
compared wich tibers incrensed from a rario of
about 1 to 1 during 1935 to 1944 o« ratio ap-
proaching 2to | during recent years.  This pro-
nounced increase in sale of shorts resulted from
their growing urilization as components of
produets such as asphalt Hoor tile.

TasLe 3.—1orld production of asbestos, by conntries? 195731 (average) and 1932-36. in <hort tonx*

{Compiled by Helen L. Huntd

i t
Country ! 1947-51 1932 1953 ! 1954 1955 ; 1956

' (average! .

North Americu: l ) )
Cuanada (sales)3_ . .. __. ; 760, 408 929, 339 91,226 : 924, 116 1,063,802 ! 1.014. 249

United States (soid or @ . i _ i |
used by producers). ..} 39. 719 33, 364 ¢ 34, 436 47, 621 ¢ 44, 568 - 11,312
Totaleeeenn. .. 983, 2% - 965,682 |  9TLTST 0 1.108,370 1,033, 361

e el 800. 127

Moo Tootnetes ot end of rable.

tltalicized numbers in pareutbeses refer to iftewss {o the bibllograply ac che end ot this chapter.
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TaBLe 3.—World production of asbestos, by countries' 194751 (arerage) and 1952-5,
in short tons *--Continued
. .. - i ‘ —_ _— —
Country ! 1947-31 1952 1953 1 1954 1955 1930
(average)
Sputh Ameriea:
Argentina. ... ... .. . 287 h i : " fos 3R
Bolivia texpartsy . L 209 313 . S0 | 3L :
Remaitoo. ... ..., ! (] 1. 439 | 1357 | 2 816 3t 3,700
Chile_..o.._.. ‘ 257 (4 I (4 i [ . [ (4
Venezuela ... ... : 2537 b4 185 ¢ T4 1. 737 3,041
Totad. ..o 2710 v 208600 52 800 34, 000 33,000 s ~\—;n]||
Europe: T
Bulgarin.._.._._.. - (" (" 992 1. 213 1. 323 to 12
Finland*... ... ...... 11, 123 11, 464 12, 047 7,833 18. 674 N, 282
Ferance.. ... ......... 1 3,942 - 3, 348 11, 419 14, 449 10, 913 (U]
[ e I i 26 26 L 2 3 6
[taly ; 18. 687 | 26, 387 22, 484 - 23, 955 4, 266 130
Portugal 239 | 185 ' 103 30 hTH 33
Spain HE 1 S O
[ QT 2015, K00 -140 ) 300. 0U0 373, 00 130, SO0, 0
Ygoshavia 1. 023 2762 4. 131 3, 598 4. 305 boIna
Total ts ..., 243, 000 - 290), (i) 384, 000 413, 000 320, 000 63, (M)
Asin: - o ) o
Cyprus. ... ..., 13, 145 18, 230 13, 881 15. 309 13. 308
Indiao oo L0 249 969 805 433 1. 564
Tran 3 eciaoos ' b 22 I N : 11
Japano ... ... ... 3. 744 3,370 4, 495 6, 916 b, 9132
Iorea. Republic uf ______ (% [ TN sy Bt
Taiwan (Formosar . ._.. 290 2 ... . 161 403
Turkey. ..o ... PR 301 239
Totalts .. ..... ). U 25. 000 27, 000 31, 000 36. (10 34, aon
Africa: ; T
Bechuanaland. ... . oL _. ; 528 548 720 1. 476 L. 336
| P3N o1 SN 940 i bh P00 | O
French Moroceo_ ... ... 602 635 600 397 til Rt}
| R 532 | 390 166 224 152 i)
Madagasear. ... ..... 4 3 .
Mozambique.. ... ... ... e emmceaet . eeceaaan 196 ol 202
Rhodesian and Nvasu- :
land. Federation'of: !

Southern Rhodesia. | 70,328 ! 84, 834 87. 739 79, 942 103, 261 1R, 975
Swaziland. ... ... _.... 32,397 34, 769 30, 103 30, 142 A2, 618 20,875
Ugandi.. oo i T feccm e 7 2 2
Union of South Africa. .. 68, 315 ; 1333, 8130 94, 817 109, 151 119, 599 136, 320

Tottlece e, T3 118 255,064 | 214,201 221, 008 260, 0S5 48T, 47T
Oceania: ] :

Australin.g ..o ocoimnaoas I 1, 909 ! 4, 346 3. 367 3,27 3, 993 9. 357

New Zealand...___.__.. i 192 P04 e, 172 368

Totalem oo oeeeeee ’ 2,101 | 5,310 5. 367 | 5. 279 6. 163 10,223

World total (estimate)! 1, 245,000 @ 1. 560. 000 1, 363, 000 : 1. 670, 000 1. 935. 000 1,170, 006

t In addition to countries listed, asbestos is produced in China, Czechi
stovakia, and North Korea. Estimates by author of chapter which
appesrs 1n Minerals Yearbook, 1956, are inciuded in the total,

*I'his table incorporates a number of revisions of data published {n
previous Ashestos chapters. 1ata (o not add to totals shown owing to
rounding where estitnated 8zures are included in the detail,

1 Exclusive of sand, vel, and stone (waste rock only), production
of which is reported as follows: 194731 (average), 34,167 tons; 1952, 39,564

tons: 1933, 21.113 tons: 1954, 26,420 tons: 1935, 28,382 tons; (954, 45,40
tons

+ 1Jata not available: estimate by author of chapter which apge w in
Minerals Yearbook. 1956, included in total,

 Estunate.

" E\clu-les asbestos flour.

X
’ \e:n- ended Mar. 20 of year following that stated.
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TaBLE 4.—.isbestos sold or used by producers in the United States, 1925-56

{Bureau of Mines, Minerals Yearhook]

Yoear ~hort tons Value : Year - Short tons Vabie

)2 1. 258 SILT00 Il 24,391 ¢ $725.753
0246 1,358 134,731 1942 . oL .. . 15. 481 - 408,857
" 2, 081 . 336.882 I3 . G014 4. 813
1028 e 2,239 350,178 1944 oL 6. 667 ! 3S0. 334
020 .. i 3.155 | 350,004 1045 _o....._.. .. 12,226 ! 46,045
1030 ... : 4,242 | 280,284 BO46. e 14.075 ' 504, Thil
3. ..o e 3,228 118, W67 [ R A 24. 035 918, 3538
W32 . 3339 ! 105,202 0 U8 ... aaa. T.002 1L S06. 261
1 K 5 J 4. 745 ¢ 130, 677 R0 2 3 . 43. 387 2, 614, 416
| KR 3,087 . 158,347 © 1950 ... eaoao.. | 42, 434 2,925, 050
L% 1> S 8. 920 ¢ 202927 103 e ieaaaa : 51043 0 3.912,300
JEL T 11,064 3140161 2 1932 L.l 33.864 1 4.713.032
) K1 2 12,079 : 344, 544 ( | LT X PP 3. 430 4. 837, 3549
1938, . e, 10, 440 ! 247,264 0 1054 e iaaas ! 47, 621 1. 697, :i2
) K11 15, 439 | 312,788 1 1033 ..o, | 44, 580 | 4. 487, 428
1940 Lo ooiiiiilL. 20, 060 ! 674, 508 1956 ... ...l i 1.312°7 L7248
. t i
TaBLe 5.—Production (shipments) of asbéextox in Canada, 1935-36. in short tons
{Donunion Bureay of Statistics]
|
Year Crudes Fibers ' Shorts Total
| T SN 2,27 102, 270 | 105, 919
| 5 5 2RI 3, 440 133, 288 | 164, 339
2 3, 846 200, 247 | 203, 933
(e S S 2,911 163, 097 | 123, 785
10380 et meeaaann 3,121 193,992 ¢ 167, 359
1940 e mecteceiemmmeaaaaaan 2,076 181, 890 | 161, 615
RO AP 2, 8435 223, 767 251, 234
G 5N 2, 890 199, 829 ! 236, 741
104 e eeeemieemaeaaan 2,016 217,889 ! 247,291 |
1944 e eaiaciaiaeaaaas 1, 547 190, 233 ! 227, 485
R - S 981 219, 767 | 246, 148
104G o e eiaecaeaaaan 742 228,234 | 129, 205
1047 e e e ede e mceeaacceieeccecme——eaan 958 222,196 | 438, 667
B9 e eaceeecedceeceaaa- 977 241, 953 473, 8149
1049 e eieecaeaaaca- 652 194, 583 379,671
B30 . . e e ieceeceaaeeaa- 904 305, 194 | 569, 246
R 75 N 748 333, 001 | 6539, 449 )
5 TN 741 351, 644 ! 576, 954 .
R 38 P IP 781 326, 340 | 384, 105 |
1954 e e ccceeccceeacecceaa——an 725 326, 653 1 596, 78 |
|8 T SN 724 395, 096 | tiny, 982 ¢ ¢
Y« PRI 717 392, 982 - 620. 529 ¢
! Virtally all of the praiuetion in 193549 was {rom the Province of ¢ Includes 29.523 tons (rom Oatario and British Columbia: hilasce
(uehec. from Quebec.
< Incluries l() 319 toms [rom Ontario; balance from Quebec. ? Includes 41,810 tons from Ontario and British Columbia: halunce
b nciurt 5,588 tons from Qntario: balance {rom Quebec. from Quebec.
*Inclun .116 tons [rom Ontario: balance from Quebve.
> Inetuaes 27,238 tons {rom Ontario and British Coiumbia: batunce
from Quehve,
Table 6 shows Canadian output by grades The overall capacity of the Quebec mills to

in more detail. This table indicates that spin- produce spinning fibers is much greater than
ning fibers (Groups 1, 2, and 3) constitute only )0 production figures in table 6 for Group 3

a_small proportion of the Canadian output g0 5 dicare, New mills are under construe-
{abont 4.1 percent in 1933), but the total out- . e beine 1l L The Ouebec As
put of asbestos has been =0 high that produc. ot or are being planned. 1he fLuebec .is

rion of the spinning grades has ranged from bestos Mining Association estimated in 1954
33,000 to more than 43,000 tons annually dur- that the Quebec mills would have the capacity
inyg recent years. to produce 31,000 tons of the spinning grades
-
- R
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in 1955 (1). In addition to the Quebec output,
the Cassiar Asbestos Corp. in British Columbia
produced nearly T.000 rons of spinning grades
i 1956, and supplies from this sonrve are
likely ro increaze moderately. If, however, an

CHAPTER 7. WORLD PRODUCTION AND CONSUMPTION 31

abnormally heavy demand for Quebec spinning-
grade asbestos should develop. lisposal of an
excessive supply of the shorter grudes, wiie
are coproducts of the xpiuning Hbers, wiwrht
create & sevious problen.

TABLE S.=—Droduetion sk "p"u'n[-ﬂ :5[' ashestos in Canaida, b!/ grades, 1130=36 1 short bonas

1950) 1951 1952 1953 1954 155 [RATH

Crudes: Gronps Land 2000000 904 TS T4l 81 75 T2 Ty
Mitl fibees: . .

Geontp 3 oo aaoa.o. 33,953 . 45188 33, 932 33,970 33, MR FRNTY

Gronp 4 e 164, 861 - 188, L0« 19%.508 . 1ST, 466 192, 285 S 2

T TI] T T 106, 378 LIL T35 0 LIT, 206 ¢ 102,904 . 99, 160 L7 . mT L2 T

GPOUP B & L ivcenacmaaean 17307438 228,471 204, 091 1753, 171 163, 960 1728359 tas, 042

[T Y . 363, 179 586,323 B4 T 479, 213 I 0, 11 [RANRRE

GPoND 3. ccvecancacaaan 30,504 29, 155 32, 142 29, Tie 3130 26, 401 200N

Total e o ST3.844 0 OTS 198 920,339 QUL 924, LIG 1L o6k S02 Lol 220

UNION OF SOUTH AFRICA

Tuble 7 shows produetion in the Union of
South Afriea for the pertod 19:35-56, by vari-

eties. South MAfrican production has zpecial
importance because it includes rhe entive world
supply of amosite and the principal world sup-
ply of crocidolite (blue asbestos).

TasLe T.—Production of asbestos in the Union of Sonth Africa. by kinds, 1935-38. in short tons !

N W I N B~ - DT X G

Yeur Amosite Blue Chrysotile ~ Total

1,684 | 2541 15, 483

4, 823 4. 264 LG,

65, 331 5,247 6. 3
S. 793 $. 510 | 3575 17
11, 299 10, 127 j 03
17, 767 S, 901 | T3l
19, 211 v.352 1o La2
24, 924 7641 | 1. 1
23,189 ! 10. 344 | 2 36
22,848 | 9,666 ! 2, .52
16, 7347 9,671 ! 1. AT
9,848 | 8. 691 ! 1 - 19
18, 780 | 9,079 : 2 L 11
30, 372 10. 909 - 4. LT
41,974 | 21180 I Ta
42,393 30. 398 4, :
34, 053 33, 639 19.5 4
63, 280 . 4+ 733 24

35,138 - 37,707 18,

45,922 43, 748 19

50, 147 48, 342 21, 53

30, 097 . 62, Us7 24, 356

U A smail ourput of anthophyllite is ontted hecause 1t has 0o strateglc importance,

SOUTHERN RHODESIA

Table 8 shows producrion in Southern Rho-
desia for u 21l-vear pertod. The chrysotile is
of the low-iron type much in demand for elec-
teieal tsulation uses. Rhodesia wus the major
source of such fiber in the world unril British

P 3 & oeng.

Columbia, Canada. began production of similar
fiber in 1933,

Production was begun in Swaztland in 139,
with the opening of the Havelock mine. which
has become an mmportant producer of chry:o-
tile (see table 3, p. @),

12 008 1779




TABLE 8.—Asbestos production in Southern Rhodesia, 1935-56

[Annual Report: Chief Goverament Mining Engt

and Chief L

of Mines, Soutbern Rholrsial

Year [ Short tous ! Vear l Short tons Yeur short tons
035, ...l 42508 143 ... E 55.146 1950, ... _........ 71327
W36 L. . .. 56,346 M4 L L........ i 38.293 1931 ..., i 663
wir L 304 A Lol ( 56,393 w32 LLllIIIIlT 84, 331
1938 . il 38.811 1048 oL 33.872 a3 . ... S7.734
1939 ... 538.313 ' ... ....... 340u4 193 L. .L....... 0 062
[ EEE Yy S 57,801 18 ... ... ... 68 897 1938 L. ..., 105. 241
Ty 034 1w L. s TU.638 1986 L..o....o...... 118. 973
42, 0TI 55. 803 - ,
U.S.S.R.

~An important asbestos industry exists in
Soviet Russian: production in the late 1950’5 ex-

ceeded L0000 tons a yvear during some years.
Table ¥ is of historic value.

TaBLE 9.—dsbestos production in U. S. S. R.

{Economic Revtew of the Soviet Uzion and other sourcrs|

Yeur Metric tons “ Year { Metric tons Year : Metric tons
i f i

[ < S, 19,494 0 1922 . . ..l } 3215 193l cicaa e ! G4, 674
Wt ... 15,691 1 1923 .. _.... ! 34,780 1 1932, el 30, 800
T P 9,770 G 1924, ... ; 18,456 | 1933, . ieane.. : 1Ty
[ T S, 8,192 5 1925, .. ..., 112,330 || 1934..cccaaiainoo. : 42, 3u0
T ] 1926. ..o eaeaao... : 218, 334 ,| 1935 . cceeaiaaaa. ! 95. 500
TLIT IO " 02T . ‘ 221,156 ] 1936. .. uccucnannan-. ! 125. 117
)G I . C] d 1928 iiaeaaa. : 226, 402 g' 1937 . e J 123, 000
1920, ceieeaeaanns ! 1478 1 1920 .o ..., 220520 " 1038 ... uiiaiao..: $h. DOY
1920 L] 2.604 1 1930, oL .. 54.083 1 1939 ... ........ ™

' Dara not araiable,
2 Year ended Sept, S

WORLD CONSUMPTION

Consumption of asbestos for any given re-
erion is move difficult to determine thau produc-
tion because supplies may be obtained from
vurious sources. The lgures in table 10 (ex-
cept those for the United States and Canada)
have been compiled from data on shipments
into the various countries or regions from the
principal production centers, namely, Canada,
~outhern Rhodesia, the Union of South Africa,
and Swaziland. The output of those regions,
together with United States production (the
tigures for which are used in determining

1 No figures arailable (or 1939 oc luter vears,  Estimuted revent sl
production 18 23,00 meLric tons.

United States cousumption), account for
nearly 93 percent of rotal world consumption.
excluding that of U. 8. 5. R.  Consumption in
the United Scates and Canada has been deter-
mined with fair accuracy, bur the figures for
other countries or regions given in this table
are approximate only. For example, ship-
ments from the U. S. S. R. into continental
Europe east of the Soviet orbit are not in-
ciuded because tigures for such shipments are
not available. Howerver, the figures given ac-
count for 90 to more than 95 percent of the
total annual consumption.

TaBLE 10.—Consumption of asbestos. by countries or reqions. 1950-35. in short tons

1950 1951 1952 1953 1954 | 1933
United States. Lo oiicaaaacaamna. 327,002 796, 992 7328 240117 ¢ T8 214
Canadn. . . Lo iiiaaaaaas 43. 365 30,884, 27 16, 1388 60, 124
United Kingdom . o oooioivomaiaaaaas 129,690  148.371 ° 148, 118 7841 130, 184
Uther European countries ' . o .. .. 93, 160 . 130,027 « 160 145. 732 1 186, 111
Latin AmMerIen. . ou e cceeccccaaraaaa 34,879+ 18,413 34, 38,029 ! 19, 267
Australin. oo eeceiceiiiiaaa. 26. 738 29, 133 34. 40, 766 ! 41, 482
i Conunental Europe east of Russian orbdit.

BIBLIOGRAPHY pitation published each year since 1931 by the

1. Bowies. OLiver. The Asbestos Situation. Asbestos, Federal Buresu of Mines: before 1932 publizhed

vol. 56, N, 5, November 1954, pp. 16-20.
2. MiNeraLs YEanrsooK. Statistical and ecvouisic com-

as Mineral Resources of the United States: vhajr
ter »n asbestos each year.
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CHAPTER 8. WORLD RESERVES

IMPORTANCE OF RESERVES

Current production throughout the world is
an importanc element in the asbestos supply sit-
wation, but consideration of the availability of
asbestos fibers cannot be confined merely to the
present. [Even though immediate supplies may
he adequate. the question inevitably urises:
What are the prospects for obtaining equal or
larger quantities of suitable tiber in the years
rocome? The unswer depends lavrgely upon the
extent of reserves of commercial Rber in the
virious asbestos-producing areas of the world.
Knowledge of reserves is so important in plan-
ning furture operations that the lurger compa-
nies have spent vast sums on geologic =urveys
and prospect drilling so that adequate reserves
may he definitely established as a solid basis for
investment in mining and milling facilities.
Unfortunately, much of the information thus
assembled is confidential. However. all the
available data on reserves that could be found
are recorded lere. .

UNITED STATES

The Geologicul Survey and the Bureau of
Mines estimated in 1943 that United States re-
serves of all grades of chrysotile fiber totaled
abour TH0.4M0 short tons. Since that time cou-
siderable prospect drilling has been conducted
in the deposit at Eden. Vt., to a depth of about
Sy feet, and a 20-year supply at the current or
even an enlarged production rate seems to be
assured. This would imply a reserve of at least
~Lov to L miillion tons of tiber in that area. .\
large proportion of the asbestos mined in Ver-
mont 1s of the shorter grades. but recent explo-
ration has uncovered deposits said to have a
lurger proportion of spinning tibers.

The discovery of new deposits would supple-
nent reserves already known. Prospect drill-
ing by a private company was conducted on a
chrysotile deposit north of Redding, Shasta
County, Calif.. during 1950 but was discon-
tinued. presuwmably because the deposit proved
to be too small to justify large-scale operations.
Core drilling near. Copperopolis. Calaveras
Connty, has established the presence of a de-
posit of ronsiderable extent.  Promising depos-
its of spinuning-zrade chrysotile have been

found in several plaves in Shusta, Triniey, and
Siskivou Counties, Calif.. in an extensive ser-
pentine avex that werits exploration.  Deposita
are known in many other counties. 1t is possi-
ble that commercial deposits of considerubie
~ize exist in California.

Long chrysotile tbers of ood spinning qual-
ity are available in \rizona, but the known re-
serves are small.

Known United States reserves of usbestos
that can be classed as strategic are small, bur
there is some basis for expecting morve promiz-
ing developments in the %urure. There are no
known reserves of either amosite or erocidolirte.

CANADA

Estimates of Canadian reserves are incom-
slete. .\ great deal of prospect drilling has
een done. bur many of the results are not
available. .\sbestos Corp., Ltd.. the second
largest producer in Quebec, has published ve-
serve data in its annual reports. The company
estimates its rock reserves as of 1955 as follows:

Thawannid
shoet tona

Ring mine . oot ecvacaamaan T3
Beuver minea o ieaaa o R L
British Canadian wine . oo oo ARET
Normatlie wmine. . oo aoo RENRT
Other properties . oo e i ccemeaana- 15, 4w

TOtUL e caccce e ee 22,00

Reserves are more than 33 million rons
ureater than those estimated in 1930, Assum-
ing a S-percent tiber recovery, this would muddi-
cate o fiber reserve of more than 6 millinn tons,
Drill exploration at the King mine shows as-
lhestos-bearing serpentine to a depth of 1.7ov
feet. Jolmson's Co. has increased irs vesevves
areatly by diamond drilling. Bell Asbesto-
Mines has purchased a new property in Lanwve
4, 'l'hetfor(\ Township. on which it has Jdevei-
oped a high-grade 2,010- by s01-toot deposit ar
least 300 feet deep.

The Johns-Manville Corp. has eonducted ex-
rensive prospect drilling for many years. From
information supplied by drill cores, the com-
pany has coustructed lurge models of irs nude-
veloped areas showing the quantity and wrade
of tbers. both laterally und vertically. as a
auide to future development. The compretien-

vey
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sive data thus assembled have enabled the com-
mny to esthinate that it bas, wichin its present
wlding, enoush available fiber to last at least
100 vears at the present rute of mining. These
extensive deposits at Ashestos arve predom-
anrly ~hiovt-liber ocvurrences,

The overall pictare of reserves in the Quebe:
area i~ bndetinite, The lieavy investment in
Factlities and their expansion indieages that the
priwipal produeers have assured themselves
af rveserves adequate for eontinnons operation
ar the current vate or ot an enlareed weale for
at least 235 or S0 vears, s enrrent prduction
excesls 1 million tons of ashestos a year, a
reserve of at lewst S0 million tons for the (Quebee
aren ~een= to be as-ured simply on the basis of
expectarions implied by eapital investiment and
eurrent rate of prodoction. In view of che
~upplies available for a mach longer period of
extensive operarions established by explora-
tion by the larwest producer. together with
probable rererves in unexplored aveus, rhe Heuve
of 30 million tons could easily be doubled or
trebled.

Of createst immediante interest arve the re-
serves of crudes and spinning fibers. In 143,
1949, and 1930 these groups comprised about
+ percent of rhe roral tiber ourpur. \ccord-
ingly, if rotal reserves are tentatively estimarted
at a minimum of 50 million tons of all rxpes
of Hbers. the reserves of crudes and spinning
tfibers would uppenr to be abour 2.400.0im tons.
Production by grades is not availuble for che
peviod 137, In 1925-32 the pronvortion of
crudes ad spinning tibers to toral tiber pro-
duction averaged abour 6 percent. Althourh
the tigure of 4 percent for 1948-30 indicates a
decline. this is more apparent than real be-
cause of the recenr great increase in recovery
and sale of the very shovt fibers,

From the foregoing, it may be conciuded that
Queber reserves are adequate for a half cen-
iy of production, even at an increasing rute.

The new development in Munro Towuship,
Ontario, provides a supplementary supply. The
reserves are probably extensive but not of the
magnitude of those i Quebee. This develop-
ment has not produced grades and qualities of
fiber suirable for textiles. Reserves at the
Cassiar property in British Columbia are esti-
mated at nearly ¥ million tons of rock carrying
ahont 7 percent asbestos. These reserves are
of spectal intervest because aboutr 55 pervent of
the production in 1936 was of the strategiv =pin-
ning srades.

U.S.S.R.

Reserves of chrysotile asbestos in the

T. 3.5 R, are extenzive. It Lias been estimated

- ' -

Sia s Saeaed LAY

that the reserves as of January 1. 1957, ex-
veeded 19 million tons of fiber. exchinling e
=horrer grles tless than 0.7 mm, lowry.  Re-
duction in reserves as a result of minmye sitwee
that dace is suid to be more than otfset by rew
discoveries 12).}

Figures from another sonrvee indieare that re-
serves 1 U were abour 1~ willion wervie
tons (1).

SOUTHERN RHODESIA

According to an estimate uuule in 192~ the
teserves of asbestos in Southern Rliodestan oe-
pesits amonneed to abont T million tons. D
g the ensuing 22 veurs about I million 1on-
was minetl, which woukd reduce the reserves ro
about 6 million tons: however. the tare of we-
pletion probably has been veduwced 1o ~omwe ex-
tent by enlarrement of estublished reserves
through prospect drilling. The 170 and Birrie-
day fiber-bearing rock masses. which are up-
proximately 2,000 feet long and 1o feer wiie
and dip 250°, have been proved by drilling ro «
vertical deprh of 1,uow feet.  One dinmond-deiil
hole in the Birthday section inrevcepted rovcic of
@ood grade at a depth of 2300 feet. The Nil
Desperandum deposit has been proved to «
(IeJl)_th of 330 feet.

he proportion of spinning-grade fiber pro.
duced in the Shabani area is exceptionally hiwsh.
An estimare as high as 25 or 30 pereent has
been made. but in 1949 it was said that 20 per-
cent of the output would satisfy United States
National Stockpile specifications, which call for
Grades C & G Nos. 1 and 2. As the lurwest
Rhodesian reserves are in the Shabani aren. a
reserve of zpinning tibers exceeding 1 million
tons may be assumed.

UNION OF SOUTH AFRICA
TRANSVAAL

The rvich chrysotile mines of the Barberron
area ( New \mianthus and Munnick-Myburgsin
are virtually exhausted, although steps iave
been taken to reopen them. Moderate reserves
of chrysotile occur in other mines of the Bar-
berton area. such as the Stoltzburg and Doyver-
shoek. Recent exploration mentioned under
Swaziland disclosed that the serpenrine beit
extends at least 14 miles into Transvaal from
the Swaziland border, indicating new possi-
bilities for chirysotile occurrences.

Amosite deposits cover a wide avex. and the
fiber veins show remarkable continuity over

t [talicized numbers in patenthesex refer to itelns i3 tlie
Liblivgrapay at the end uf this chapter.

o
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long distances. Hence, it is inferred that the
reserves are extensive. (‘rocidolite occurs with
wmosite in the Pletersbure distriet in the west-
ern part of the amosite belt. The reserves are
probably léss extensive in this arvea.

'CAPE OF GOOD HOPE

The crocidolite deposits of the Cape extend
over an arvea 240 miles long and up to 30 miles
wide. The area is so large and rhe fiber veins
are distributed so generally throughout it that
the reserves are probubly extensive.

SWAZILAND

The reserves at the Ilavelock mine are said
to comprise 14 million tons of vock carrying 4
percent asbestos. This would indicate over half
a million tons of fiber. Much larger reserves
may be developed than these estimates indicate,
because recent exploration has revealed an ex-
tension of the serpentine belt from the Have-
lork mine south-southwest to the Transvaal
border, a distance of 17 miles.

CHINA

(hina may have lagge reserves of asbestos.
It was estimated in 1935 that Hopei Province
had a reserve of 400,000 tons.

AUSTRALIA

\\s the crocidolite-bearing rocks of the Ham-
ersley Range, Western Australia, extend over
an area 180 miles long and 20 to 30 miles wide,
the prospective veserves are very large. They
may even exceed those of the Union of South
Africa.

WORLD ESTIMATE

The following estimates of world reserves
(table 11) have recently been made (7).

NNt e neg
h e $

TaBLE 1L.—Asbestox reserves of chivf produeing
countriex, thousand short tons

!

. Viriety
Country [ ;
i Chryso-. Amo-  Crocid-  Prob-
tile ~ite olite abte Hfe
it yeurst
Australia. ... .. . 25 ... oo 30
Canada. ... SO.OMY L. j i
Southern ' i
Rhodesia.___.0 10,000 _______. ._._.... t ™
Swazilund_____ ., 11 ) o 20
Cnion of : |
Sonth Africa. 0L 1L | 30
United States. .. 1,300 ... ... . ... ! 30
T N : S 250000 (0 LLLlL - g

toLife’” s hasl on the contimuaneyr of the 1H6=32 eate of worbt pro-

Jduction.
SUMMARY

The world us a whole appears to have ale-
quitte asbestos veserves for at least 23 or i
Years at current or moderately incrensed rares
of output. United States reserves of the
shorter tibers are small compared with domestic
needs. Of the longer grades, the reserves are
very small.  The chief suppliers of the United
States markets—Cuanada and A frica—appear
to have adequate rveserves for long-vange plan-
ning. The Soviet Union probably has re-
serves large enough to supply its dowestic econ-
omy in war or peice for many vears. To pro-
vide for a possible downward ~caling of re-
serves or for a greatly enlarged cousmmption,
the discovery and development of new deposits,
especially in the United States, ave highly
desirable.
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CHAPTER 9. POLITICAL AND COMMERCIAL CONTROL

SIGNIFICANCE OF INDUSTRY
CONTROL

sbestos deposits of commercial importance
are not abundant and ave widely scatteved over
the earth.  The demand for this mineval has in-
creased greatly: therefore, both political and
commeteinl control of asbestos deposits has pri-
mary interest, not only to individual consumers
but to national govermments, because it is re-
sitrded as a mineral of strategic importance.

POLITICAL CONTROL

The U. 8. 8. R. deposits are under absolute
control of the State. All other producing areas
of primary importance—Canada, Southern
Rliodesia, Unton of South Africa, and Swazi-
land—are wichin the political orbit of the Brit-
ish Commonweulth. Moderately important de-
posits in C'vprus. Australia, and New Zealand
are also within the British sphere. Deposits of
moderuate importance outside the British Com-
monwenlth are in the United States, Venezuela,
Italy, Finland, India, China, and .Japan.
Relatively small deposits are controlled politi-
cully by Argentina, Bolivia, Portugal, France,
Turkey, French Morocco, and several other
countries.

COMMERCIAL CONTROL

The only large asbestos producer in the
Unired States—Vermont Asbestos Mines—is a
subsidiary of the Ruberoid Co. of New York
City and is controlled by United States capital.
All of the small United States companies are
similarly controlled.

Commercial control of the Canadian asbestos
industry is diverse. The largest operation in
Quebec, Canada—in fact, the largest operation
in the world—that of Canadian Johns-Man-
ville, is a subsidiary of the Johns-Manville
Covp. of New York City, This company also
is operating a property—the Munro mine—near

38
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Matheson, Ontario, which began production in
1950. The Quebec Asbestos Corp., Ltd,, is
subsidiary of the Philip Carey Manufacturing
Co. of Cincinnati, Ohio; the Nicolet Asbestos
Mines, Ltd., of Nicolet Industries, Inc.. 7 Pine
Street, New York City: and Flintkote Mines,
Ltd.. of the Flintkote Co. of New York City.

British capital also is represented. The Bell
\sbestos Mines, a large producer. is a subsidi-
ary of Turmer & Newall, Ltd.. of Manchester,
England. .\sbestos Corp., Ltd., the second
largest producer in the Quebec area. and the
Johunson’s Co., one of the pioneer operators, are
reported to be inanced by Canadian capital.

Cassiar Asbestos Corp., Ltd., operator of a
new mine in British Columbia, is a subsidiary
of Con-West Exploration Corp., a Canadian
firm. However, substantial blocks of stock in
the Cassiar Asbestos Corp. are owned by Tur-
ner & Newall, Ltd.. of Manchester, England,
and by Raybestos-Manhattan, Inc., of Mun-
heim, Pa.

Two British companies, Turner & Newall,
Ltd.. and the Cape .\sbestos Co., coutrol most
of the asbestos production in Southern Rhode-
sia, the Union of South Africa, and Swaziland.
These companies have extensive asbestos-prod-
ucts manufacturing plants whose raw-material
needs claim first priority. Also. European and
Australian buyers are preferred customers at
times. Accordingly, the position of ‘U nited
States buyers of the important fibers originat-
ing in Africa is somewhat uncertain.

The one company operating in Cyprus is con-
trolled by British capital. The Australian
mines are controlled by British and Australian
interests. Most of the production of blue asbes-
tos in Bolivia has come from Bolivian-owned
mines. A French company was reported to
have held a 48-percent interest in the Venezue-
lan asbestos industry at Tinaquille, but in 1953
the property was taken over by a new company
controlled by Venezuelan capital. The State
controls, botﬂ politically and commercially. the
activities of the asbestos industry of the Rus-
sian Urals.
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CHAPTER 10. INTERNATIONAL TRADE

EXTENT OF INTERNATIONAL
TRADE

The Soviet ["nion stunds alone with respect
o its position as a large producer as well as a
largre consumer of asbestos. Southern Rlwdesia
and the Union of South Africa have had =mall
ashestos-products manufacturing industries but
are attaining increasing importance. Mccord-
g to a consular report received in 1936, there
are 13 asbestos-products plants in the Union of
South \frica and 2 in Southern Rhodesia.
Canada is becoming an important manufac-
turer of asbestos products. In 1934, 16 plants
made products which were sold for nearly
s24 mihion, compared with 15 plants produc-
ing woodds valued at about 38 million 1n 1948.
Cuanadian consumption of asbestos ranges from
3 to 3 percent of total sales.

Countries that are normally the important
ashestos consumers outside the U. 3. 5. R.—the
[nited States, England, France, Germany, Bel-
dium, Netherlands. and Japan—produce no
asbestos or only relatively small quantities. Be-
ciuse nearly all important asbestos-producing
countries are minor consumers and nearly all
important consuming countries have limited
dlomestic asbestos resources, a large proportion
of all asbestos mined enters international trade,
and all the principal nations are profoundly
interested in foreign sources of supp{i' and thelr
availability in times of emergency. Figure 6
presents a general picture of the export and
import situation throunghout the world for three
recent years.

As the United States depends so extensively
on foreign supplies, international trade in as-
hestos and its products merits careful scrutiny.
Furthermore, the trade of the principal
asbestos-proclucing countries with the United
=tates and other importers is likewise signifi-
cant. because it indicates the proportion that
each consuming country receives from year to
veatr.

FOREIGN TRADE OF THE
UNITED STATES

CONSUMPTION

The United States is the largest consumer of
asbestos in the world. Consumption during
the 22-year period 1935-56 is indicated in table
12, Imports comprise 92 to 96 percent of the
annual requirements. These imported supplies

constitute the major part of the raw muteriii-
employed by more than 100 asbestos-produet=
plants that manufactured goods valued ar more
than £3H million in 1932 Importations into
the United States are hampered in no wav by
tariff regulations becanse munutactuved as-
bestos is imported duty free,

TasLE 12.—-.-11);)511?”( copsumption b of asbestos
in the {“nited States. 11135-56

(Bureau of Mines Minerals Yeurbonk)

Year Short tons . Yeur Short tons
1935 o ! 174,655 § 439,752
1936 ... i 250. 922 . 616, 194
1937200000 {316,268 i TS, 746
1938. _...... i 187. 150 | 232 708
1939, ....... i 233, 547 X 727.002
1940 ....... | 262,199 i 1951.._.._.. 7904, 992
194t ... N 438740 11932 ... 732, 609
1942 .... b 433.949 - 1953, ... ... T43. 623
1943, ... ! 443,002 - 1084 724 117
194322700 | 380241 ! 1955 .....0. 782 216
1945 oo .. 37S.030 ! 1936........ \ 727.3%

! Production plus imports minus exports.

IMPORTS

Table 13 shows United States imports of
asbestos by vears for a 22.vear period. 1935-
36, by leading countries of origin. Over 9V
percent on a tonnage basis ordinarily is im-
ported from Canada, but a large part of it con-
sists of the shorter. nonstrategic rrades. Of
greatest significance in times of emergency are
the imports of crudes and spinning tibers desig-
nated as strategic grades. Imports trom
Canada of these grades for the l2-year period
1945-36 are indicated in table 1+ A\s these
grades have wenerally been scarce in times of
emergency, the proportion of total Canadian
output that reached United States murkets
during the postwar era is significant. Such
figures, available only since 1943, are shown in
table 15. In the early part of the post-World
War II period the demand for these grades was
greater than the supply. In 1948 the United
States received 68 percent of the rotal supply
and in 1949, only 39 percent. From 1950 to
1952. the proportion ranged from 67 to 72 per-
cent but was considerably lower in 103, 19534,
and 1955. The recession was, however, due to
depressedd markets for spinning grades rather
than to inability to obtain them.
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TasLe 13.—Imports of asbestos {nto the T nited States, by principal countries of ortyin, 1135-36,
~hort tons

[T. 8. Department of Commerce}

I . Africa !
]
Year l : Australia | Canada | C.8.S.R. Other | Total
Southern © Union of . {
| Rhodesin!  South | Swaziland )
! Africa
1935 ..o 1, 183 . 945 [ 3. 408 1656, 583
1986, ... ... 3. 266 . 2, 080 (* M. 3. 756 243, 602
1937 e 7,099 | 4, 248 (G 2 P, 9,618 307, 188
1938 . ..., 2,743 | 3,677 *) - 21 1. 711 179, 490
1939 . ... .. 4. 836 ! 6, 359 () T D 4. 913 242, 361
1940 ... ... ..... 8, 462 ' 8,732 *) 28 3,915 246, 613
1941 ... 8, 234 21, 447 " 62 62 419, 196
1942 ... ..... 8, 665 20, 278 > 35 ! 3 33 419, 242
1943 .. ... ... 28, 355 24, 009 3 3 : 1. 889 440, 233
1944, ...... 7.966 i 19, 196 * l .......... 247 2.6 30 383,049
1945, . ... ..... 2,545 13, 247 3 2 iaa 68 ! 2,623 12 374. 199
L1946 . ... ... 3, 463 6. 050 (&) ! 24 442,073 2,730 328 436, HRS
1947 ... 8,992 ¢ 20, 034 ¢ (G2 I P 559. 279, 6. 324 1} 394. 349
1948 ... ..., 10, 513 18, 859 ! 3692 3 602, 216 1 15. 514 84 . 47, 88|
1949 . .. ....._. 13,722 22,720 3497 249 | 170, 783 ; 1221 174 300, 3066
1950 ... .. ....... | 9, 464 14, 907 3522 273 678. 696 | 426 170 T3, 438
8¢ 53 : 7,725 23,584 IT12 311 Y26, 770 ¢ 2, 237 333 i 8T8
1952 ... ... 10, 343 | 265, 902 3607 274 . 668,900 | 1. 761 482 THY, 41,0
1954 . __... .. 9,990 ! 26, 430 3619 1,750 ¢ 632 117 323 1.014
1954, ... __... 72109 27, 400 31,280 1,256 © 640, 282 292 877
1955 ........ 8, 420 ¢ 28, 699 189 - 3. 348 99, 87 1. .. ... ... 680
1956, .. ... ...... 14, 640 | TS ... | 3. 130 633, 746 i b 4. 317

tDesienatal “Other British,™ 193541,

¢ Assumed source: classified 1 import statistics under * Caion of South

\!rxc.a

Assumed source; classifiedd in unport statistics under *

Brmsh Africa."

No transactions report

ed 193347,
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TABLE 14.—Imports of spinning yrades of asbestos

into the United States from Canada. [1:5-36_ iy

short tons

[Basedt on Dominion Bureau of Statwstics data)

Grades 1943

1946 1947 1948 1949 1950

i ; | !
Crade No. Lol ! 184 . 22 168 | 274 208 200
Crade No. 2. .. i 419 291 | 278 | 307 200 | 2411
Othererudes. L. ..., | 176 ; 8 49 94 437§ 1114
Spinning and textile ... .. _ ... P18 0683 T 18,704 ;LT 836 M, 770 , S I 20417
Total oo COIBSE2 192200 I3ESLL 2L M3 10384 a1
Grades ’ 1951 1952 . 1933 ;1954 1933 1556
Cende Now k.o 126 | 144 168 - 32 #3 | 30
Crude No. 2. Lo 226 342 207 i 181 - 164 217
Other crudes. ... ..o oo, 384 , 79 67 0 S44 4 "
Spinning and textile. .o _____.________. 2468 24 0t2 18, 417 ° 18,319 28,439 20, 638
Total.oenen e | B9 66T 200250 19420 w2 0911

TasLe 15.—Total shipments and imports into the I nited States of Canadian crudes and spinuing fibers,

124936, n

short tons

f i
1951 1 1952 19533 1 1954 1933 1056

!
Pods 1930
Total <hipments . ... _._._._ _. " 23,296 34,839 .
Shipments into United States. ... ... ; 13,831, 25, 247
Percent of total imported into ! !
United States____ ... ... ....... -39 ' 72

33.884 36,673 36,751  35.933 43.805 34 636
23,199 . 24667 | 20,259 | 10,426 22,212 20,011
i | H .

70 67 E 55 |

i 62 31 [i0))

The need for spinning-grade chrysotile as-
bestos with a lower iron content than that pro-
duced in Quebec was urgent during World War
Il and in the early postwar period. Such tibers
were neeced for electrical applications, includ-

ing cable construction on naval vessels. For
many years the principal source of low-iron
fibers wus Southern Rhodesia but. as indicated
in table 16, imports of the spinning wrades
dropped from 5,591 tons in 1948 to only 343 tons

TABLE 16.—dsbestos (chrysotile) imported for consumption in the United States from Southern Rhoulxia )t
by yrades. 19..3-36, in short tons
[U. 3. Deflartment of Commeree]
! : l, : ! |
Crude No. lv‘} Crude No.2? Spinning ! Total spin- | Other I Grand total
: i and textile ' ning grades | '

Year

............. ! 7,184, 2L

o
[~
(=]

‘ 5,618 1. 927 LURER

1, 490 | 4510 IIITIITT : 6. 004 | 1,937 T aR6
159 I Low LT ' 2,370 ... 2370
762 | L4735 Ll 2237 3235 5. 462
1593 | .22 LT 3. 81y 3. 156 . s 07A
1.174 1607 . 20 5. 801 3. 331 0,422
1,270 2,005 . 81 4,256 | 39, 466 Vigoroo
2124 ! 1, 844 ! 556 4. 524 | 4940 N4
678 1,239 25 1, 942 5. 783 | T
162 | 1,363 | 177 2,002 8. 341 10, 343
1,039 814 | 730 2383 7,07 a )
181 275 1 136 612 6. 607 PRI
105 162 | 7 343 8. uTT S0
61 ! 71 339 471 14, 169 1E, 640

: Briieved to be equivalent to C & G No. Land C & G Nu. 2.
1 Includes imports irom Mozambique.

! Edective July L. 1954, reported by the Department of Commerce us
Federation of Rhodesin und Nyasaland. Believed to be all from South-
ern Rhoesia.

65673 % -3 0md
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in 1955, The decline was due largely to increas-
ing demands for the tiber in other countries.
particularly in Great Britain, The shortage of
imports created a serious situation for several
vears, but discovery in the early 1950°s of a
large low-iron asbestos deposit in British Co-
Tnbia, Canada, relieved the stress.

Amosite. a varviety of asbestos mined ouly in
the Tnion of South \frica, also has strategic
importance, particularly as a lightweight ther-
mal ipsulator.  Imports during the period
1945-56 are indicated in table 17,

African erocidolite (blue asbestos), although
it has not been vlussed as strategic, has impor-
tant uses, chiefly in the manufacture of asbestos-
cement pipe, and it is in strong demand in
the United States. Imports are recorded in
table 17.

Tasee 17.—Imports of amosite and crocidolite
(blue asbextos) into the United States, 19.43-56,
in short tons

{C. 3. Department of Commerce]

Year Amosite } Crocidolite
L E & S 20, 129 3. 880
) 15, 660 3. 051
145 o 9, 054 4.513
1046 . e 8, 414 1, 261
1047 i iaa 10, 801 7, 851
1048 . e ieceaaa 12, 351 4, 060
1049 oo 14, 8092 5, 259
1950 . . o e 8, 105 5, 423
195 . e 15,131 3, 473
1052 . . e cacacaan 18, 323 6, 885
1933 . o e eeeeean 15, 261 7,781
1054, L e aeaa 14, 634 10, 911
1953 . e ticaaaaas 11, 745 14, 592
1956 . o i e e ee et 11, 735 19, 270

Bolivian erocidolite was regarded as essential
for was-mask filters during World War II and
the early postwar period and was purchased for
the narional stockpile. Since etlective Fiber-
2las Hlters have been developed, requirements
for Bolivian crocidolite for such use have been
virtually eliminated. There is little or no com-
mercial demand for it. Imports have ranged
from 68 to 828 tons a year since 1948 but with
completion of the Government purchase pro-
gram have virtually ceased.

EXPORTS

Although the United States produces only a
fraction of its requirements of asbestos. it
nevertheless exports substantial quantities.
Tuble 18 shows the tonnage and value of exports
from 1947 to 1956. Approximately 15 percent
of the exports comprised material that had been
imported and later exported without change.
The remainder was asbestos of domestic origin

.
»

or foreizu material that had been milled.
blended, or otherswise processed in rhe United
States. The latter item was the larwest. It
consisted principally of Canadian fibers
blended in various ways to suit the needs of
Latin-American  or  European countries.
South Ameriea has over 20 asbestos-products
plants. Some of them have been supplied in
part from small local asbestos mines and lmited
shipments received from \frica, but the plants
depend primarily upon direct shipments from
Quebec or npon imports of prepared tibers from
United States suppliers. Continental Euro-
»ean countries were the principal destinations
ecause their domestic supplies were small or
nonexistent and their customary sources were
inadequate. Export trade declined greatly in
1953 and 1934, when world supply more nearly
balanced demand. -

TABLE 18.—Ezports of asbestos from the [nited
States, 12,7-36"

[C. 3. Department of Cornmerce}

Short tons ’ Value

Year
1947 oo e 2, 680 $436. 300
1048 .ol 9. 227 1, 804, 611
1949 oLl ..o 19, 4453 ;4. 132 344
19300 ..o 20,800 © 4. 084, 384
1950 .o 16,526 ¢ 3, 662 270
1952 ¢ e 10,724 | 2,670,970
1953 . e 3,076 | 592, 222
1954 0 o oo 1. 894 | M1, 157
1955 . ..ol 2.787 | 267,776
1956 oo 2,950 374, 964

! Figures for years preceding 1947 are not comparable.

Some of the asbestos export trade during the
early postwar era when asbestos was in short
supply might be classed as gray-market trans-
actions. Dealers or processors obtained tiber in
various ways and sold it abroad, either as pur-
chased or after processing, at the highest prices
they could command. Canadian asbestos pro-
ducers tried to confine their sales to legitimate
consumers, but occasionally their asbestos fell
into the hands of jobbers or traders who sold
it to foreign consumers at prices far above
regular market quotations. According to the
figures given in table 18. the average price per
ton from 1948 to 1952 was more than S200. \s
exports were predominantly of the shovter
grades, this relatively high average reflects
the prices that asbestos-hungry industries in
foreigr. lands were willing to pay.

EXPORT CONTROL

Early in World War II the need for as-
bestos became so urgent that control measures
were promulgated to restrict exports of fibers
needed in the military program. In accord-
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in 19535, The decline was due larzely to increas-
ing Jdemands for the tiber in other countries,
particularly in Great Britain. The shortage of
Imports created a serious situation for severul
veurs, but discovery in the early 1950 of a
Tarwe low-iron asbestos deposit in British Co-
lumbia, Canada, relieved the stress.

Amosite. a vaviety of asbesros mined only in
the ["nion of South Afriea. also has straregic
importance. particularly as a lightweight ther-
mal insulator. Imports during the period
1943-56 are indicated in table 17,

African erocidolire (blue asbestos), although
it has not been classed as strategie, has impor-
rant uses. chietly in the manufacture of asbestos-
cetnent pipe. and it is in strong demand in
rhlel United Stares. Imports are recorded in
table 17.

TasiLe 17.—Imports of amosite and crocidolite
{blue axbestos) into the United States, 19.,3-36,
in short tonx

[T. 3. Depurtment of Cormmerce]

Amosite | Crocidolite

Year l |

1948 . e eeeeaan 20. 129 ! 3.880
[ B X S 15. 660 3. 051
1045 . o eiieecaaaas 9. 054 4,315
1046 . i aeaas 8. 114 1, 261
| €1 N ; 10. 801 7. 851
048 L iaoas 12,5331 4, 060
[ §1.2 33 RPN 14, 802 3, 259
1050 . - e eiaaaa 8, 105 3, 423
)11 ) S 15.131 3, 473
1032 L e ccteecanann 18, 323 . 883
1053 . o e e eecaaaaa 15, 261 7. 781
1054 . . ieemeccceancenaa 14, 634 10, 911
[R15%: S 11, 745 14, 592
1936, i eeecaaaan 11, 735 19, 27

Bolivian crocidolite was regarded as essential
for gas-mask filters during World War IT and
the early postwar period and was purchased for
the national stockpile. Since effective Fiber-
glas filters have been developed, requirements
tor Bolivian crocidolite for such use have been
virtually eliminated. There is little or no com-
mercial demand for it. Imports have ranged
from 68 to 828 tons a year since 1948 but with
completion of the Government purchase pro-
sram have virtually ceased.

EXPORTS

Although the United States produces only a
fraction of irs requirements of asbestos. it
nevertheless exports substantial quantiries.
Tuble 18 shows the tonnage and value of exports
from 1047 to 1956. Approximately 15 percent
of the exports comprised material that had been
imported and later exported without change.
The remainder was asbestos of domestic origin

v

ovr foreimn material that had been milled.
blended, or otherwise processed in the United
Stares. The latter item was the larwest. It
consisted principally  of Canadian fibers
blended in various ways to suit the needs of
Latin-American  or  European  countries.
South America has over 20 asbestos-products
plants. Nome of them have been supplied in
part from small local asbestos mines and limited
shipments received from \friea, but the plants
depend primarily upon direct shipments from
Quebec or upon imports of prepared fibers from
United States suppliers. Continental Euro-
)eun countries were the principal destinations
ecause their domestic supplies were small ov
nonexistent and their customary sources were
inadequate. Export trade dechned greatly in
1953 and 1954. when world supply more nearly
balanced demand.

TABLE 18.—Ezports of asbestos from the U nited
States. 1947-56"1

(U. 3. Department of Commerce]

|
Year | Short tons | Value

2,680 . $436.300

9,297 1 1,304, 611

19,335 | 4132344

20,800 - 4. 084, 384

16.326 : 3. 662,270

10,724 ' 2,870,970

3.076 | 302,222

189+ 201157

1935 TIIIIIIIIIITI 27871 367,776
1956 .. IIIIIIITII ; 2050 ¢ 374 964

¢ Figures for years preceding 1947 are not comparablie.

Some of the asbestos export trade during the
early postwar era when asbestos was in short
supply might be classed as gray-market trans-
actions. Dealers or processors obtained fiber in
various ways and sold it abroad, either as pur-
chased or after processing, at the highest prices
they could command. Canadian asbestos pro-
ducers tried to confine their sales to leritimate
consumers, but occasionally their asbestos fell
into the hands of jobbers or traders who sold
it to foreign consumers at prices far above
reqular market quotations. According to the
figures given in table 18, the average price per
ton from 1948 to 1952 was more than 3200, \s
exports were predominantly of the shorter
srades, this relatively high average reflects
the prices that asbestos-hungry industries in
foreigr. lands were willing to pay.

EXPORT CONTROL

Early in World War II the need for as-
bestos became so urgent that control measnres
were promulguted to restrict exports of fibers
neecled in the military program. In accord-
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TABLE 19.—Erports of asbestos from Canada. by conntry of dixtination, 1935-33, in short tons—Con.

{Dominion Burau of Statisties—Contimud}

Po1942 1943, 1944 1045 1046 1947 1943
P H . ’ ’ i - . ,
revlnetion: : . ! |
Totitl . e ceaccnaaaaaaaaan C439, 460 ¢ 367, 196 | 419, 265 ;1 466, 896 § 558, 181 | 661 821 0 T, Ten
Crudes and milled fbers oo o 00 202719 ¢ 219,905 ; 191,780 | 220. 748 ; 228,976 i 223,154 : 242 0340
Lsports; . ! sl H !
! Totale e e 27,437 : 442,999 .« 395,937 . 440. 357 | 520, 184} 636, 866 . 600, 442
Cractes and milled fibers o .. C201, 248 1 212,327 183, 209 P 2100628 | 215,872 | 224, 646 : 247, 049
Exports to United States: : ; . i
TOotide e e eecccc e cacacnnn P BRT. T2 383, 323 | 350, 926 | 333383 | 437,534 1 5337, 660 - 3009, 70
Crudes and miiled fibers. ... f 163, 621 | 160, 908 145 352§ 135,432 1 130,099 ! 161 843 16N, S35
Exports to United Ningdom: ! i
T N P023,892 1 32,836 | 20716 3,367 | 273461 B RiT - a8 s
Crudis and milled fibers ... .. 220019 | 27, 541 16,027 | 28,799 | 23,003 | 20418 ° 24485
l.xports to other European eountries: i
Totile e e eeeecaaaann ; 1. 737 2,352 1. 880 22 87 33, 534 23,315 2T
Crudes and milled fibers. ... ... 1. 679 2,352 1,880 | 20,182 | 23, 466 19, 413 ¢ 20, 9%y
Fxports to Latin America: |
] . Y DN 8. 185 12, 393 9,575 19. 155 10. 646 13. 383 15, 003
C rudes and milled fibers...___... 8,035 | 12,470 9,251 18,904} 10.:398 | 15, 112 14, 443
Fxports to Australia: i
Total 2 eiccecancaacaan 3. 853 9. 677 10. 427 7. 136 3. 367 7.083 ¢ S, 0351
C'rudes and milled fibers2........ 3. 794 9. 558 10, 198 7. 087 8. 167 T.083 3.2
Fxports to Jupan:
Total. i ceiiieaaae- e iomesnnlocnsrecenfaraecascconnacecaa J S
Crudes and milled fibers. . __..___ e D jeeemacs-an O S
Canadian consumption?. ... _....... Por2oo3 1 24197 | 23328 1 26,338 | 30,097 | 24,025 Mo
1949 0 1950 - 1951 1952 1933 1954 1955
i i i |
Production: e ; :
Total e e caccciaccaaa 1374906 1 875,344 1 973.198 | 929,339 | 911,226 | 924 116 1, OGL, 031
£ Crudes and milled fibers .. __._.. 1 195,235 | 306,098 | 333. 749 | 352 385 | 327, 121 | 327.378 4 37a. 208
.Xports: ]
Totale e e eieeececeeccmeaaaai 334,990 [ 829.979 | 942,314 | 902. 058 | 878, 530 | 887, 728 1. 001, 327
("rudes and milled fibers_ _______. ' 182,272 | 290, 843 | 325, 234 | 340, 510 | 317.226 | 313, 485 | 366, 3ub
Exports to United States: .
Toti e o ccccccacaaaas . 461,453 | 667,006 | 712, 065 | 678.932 | 644 159 | 634 123 693. 569
Crudes and milled fibers......... . 126, 797 . 181,409 | 199, 632 | 193, 132 | 169. 331 | 151,457 ; 169, 137
Exports to United Kingdom | H i ,
[+1 € 1 N i 028,848 : 32,395 68,830 | 37.340 1 31.922 ] 58.743 ¢ 76 478
¢ rudes and milled fibers. ... _..._ ¢ 18,058 ¢ 29,912 | 30,807 | 36,726 | 19,609 25130 378t
Exports to other European countries: | !
Totale oo cce e dcaaaaaa ¢ 26,415 1 62,9121 94,140 | 113,200 | 199. 723 | 105.244 : 133, 130
Crudes and milled fibers_........ ;19,036 - 39,117 | 45.339 | 38.461 62, 708 | 63,417 Sl 340
Exports to Latin America: . i
Total e o ceeeiceeecceeccccaaann 9,806 : 24,382, 30.409 ) 31.200] 135.332 ] 37.201 " 44740
Crudes and milled fibers.._..._._ 8,958 ° 20,848 | 23,451 ] 23,941 ] 29,350 30.128 ! 33 21u
Fxports to Australia: i K
Total 2. e ieiiaeaaaa- 6,785 i 12 411 13. 542 16,166 | 18,124 ' 21,906 A T
Crudes and milled fibers : ¢ 6,725 . 10,767 12065 13,055 : 17.304 : 21,661 22, 558
i"xports to Japan: ; ! ! .
LS| SR : i 5.306 la 464} 13,865 20.025: 18,584 . 19.3u2
Crudes and miiled fibers_._..__. : i 3. 884 . 686 7,122 11,872 12,196 12, 350
Canadian consumption 3. . . ... . .. P39.916 43,365 oO 384 | 27,281 32,696 i 36.388 . uu. 124
f4irnups t to 5. Canadlan ciassification. ¢+ Estimate dertved by adiling to Quebee crudes and mullwi dhers L3 of
: [aciudes New Zealand. Brittsh Coiumbia production sad ane-chird of untasiv productivn.

! Production minus exports: imports are neeligible.

The United Srates, the largest consumer, 147 and 1943, bue since that tinme shipwents
wenerally receives 70 to over 75 percent of the have declined to only 43 percent in 1955, The
roral Canadian produetion: 70 to 77 percent of  decreusing proportion shipped to the United
the Canadian production of crudes and mill  States is due chietly to the substantial increusze
fibers were shipped to the United States in in =ales to continental Eurvpe—trom 9 percent
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in 1948 to 22 percent in 1953. This increase
retlects the rehabilitation of war-devastated as-
bestos-products plants in that area,

Shipents of erudes and mill Gbers from
Canada to countries other than the [United
=tarez and the United Kingdom reached «
hicliof 35 percent in 1933, During Workd War
LL. however, such shipments declined greatly.
rechiing i low of only 7 percent in 1IM2, Since
the war the percentage has risen gradually.

Shipments to Latin Ameriea, Australia, and
Japan have been increazing,  Exports of crudes
and milled Hbers to the United Kingdom. except
for a recession in 19535 and 1954, have remained
remarkably coustant at about 10 percent dur-
i recent yeats,

FOREIGN TRADE OF SOUTHERN
RHODESIA

Rhodesia  has o small asbestos-products-
manufacturing industry, which is gradually
expanding. Two plants were reported in opera-

tion in 1936.  Accordingly. a large percentawe
of the asbestos produced 15 exported.  Exporrs
by country of destination are shown in tubie
20, Before World War EL 30 to s perceut of
the exports were consigned to the nited Kine-
dom and other European countries. Duriny
the war continental Furope received very litrle,
and the quantities shipped to the Unired Seares
increased from a prewar 6 to 12 percent to
maximum of 33 percent in 1943 to supply war
needs.  Australin alzo received mneit lavwer
quantities during the war than in the 1950,
Recently, 500 ro 60 percent of the exports have
been consigned to the United IKingdom.
Twelve to 20 percent came to the [nited
States from 1947 to 1933, but the proportion de-
clined to 9 percent in 1934 and 3 percent in
1955, These figures relate to chrvsotile of il
wrades but, as indicated in table 16, <hipments
of the spinning grades to the United Srates
have declined to very small quantities. Ship-
ments to continental Europe and Austvalia
show substantial increases in 1954 and 1955,

TasLe 20.—Lrports of asbestos from Southern Rhodesia, by prineipal countries of destination, 1103578,
i short tons

[Baseel on Annul Reports. Cluel Gosernment Minme Engtivsr and Chief Inspeetor of Mines. Sautbern Rlundesia)

i
! i Exports to—
! Produe- Total ! _
Year tion esports )
Chnited United - Continental :  Latin Australin Ludiay
: States Kingdom Europe ! i Americn |
! : !
L4I1S . 13,120 2, 000 ‘ 97 | 1450 <0
4,106 18,627 . 23,370 387 | 2, 166 1. Lok
8018 22,904 ! 25,373 ! 634, 3,410 1. 764
3, 390 19, 861 ! 235, 636 | 857 3,302 3, 308
3. 266 21 141 15. 489 ! 1023 3,770 2027
8. 295 25,614 ! 6, 199 | 1. 609 8. 168 6, 131
12, 680 15, 829 , 744 1, 710 14, 704 8. 6o
12, 995 19, 130 i 300 - 2,561 . 19, 034 w344
32, 503 11, 353 600 i 1. 950 ‘ 7,300 L. 3un
4. 806 17, 637 980 l 3,915 ' 10, 112 6, 169
| 2. 281 17,499 | 12,313 3,700 | 8. 492 5, 11
! 4,476 26, 438 14, 308 : 3,265 5,927 6. 333
i 10, 982 23, 705 6,971 i 2, 463 | 6, 447 3,300
! 10, 142 13, 766 6, 577 3104 3. 463 3. 430
i 13, 574 37,354 7. 314 1, 310 . 4. 544 6. 430
11. 316 39, 971 8. 427 3,042 ¢ 1. 8t0 PR
i 9,032 . 39,3521 T, 475 1,3 2,358 4. 313
P 100180 0 51, 600 6, 256 | 67 1, 813 7518
! 9.862 1 43, 361 9, 796 702 637 2,799
' 70320 38, 643 16, 240 | 694 6. 387 6, 424
I 7680 49,806 | 19,345 . 2,128 3, 030 5. 821
7. 842 L2112 33, 914 - 22,060 ¢ 2, 830 436 13, 27

! Excludes U. 3. 3. R. and satellite conutries. .
3 Export destination data for 1935 incumplete; lurge quantities shipped to unspeetBied “optional ports.
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FOREIGN TRADE OF THE UNION OF
SOUTH AFRICA AND SWAZILAND

The Havelock mine in Swaziland has been
a substantial producer of chrysotile asbestos
<tnee 1940, Althongh ontside the boundaries
of the Union of South Afriea proper, it is
close to the border. and the asbestos produoced

is shipped through Barberton in the [nion.
The preface to the ofticial veport, Annual Stare-
ment of Trade and Shipping of the ["nion of
South Africa, states that export figures inchule
shipments from Swaziland. \ccordingly, in
table 21 production of Swazitland has been
added to that of the Union to furnish a true
pieture of the relation of exports to roral ouc-
put.

Tante 21 —Frports of asbestos from the [ nion of South Africa and Swaziland, by principal conntrics
lffl/l-.\'f”ll(’f"l)". 1435-33., in ~short tons

[Bused on annual statements of Trade aned Shipping, Unton of South Afrien. snit Department of Mines, Union of <outh \fricaj

Exports to—

i : Produc- - .
' Produe- 1 tion in Total *  Total [ i : i
Yeur | tion in ; Swazi-  produc-  exports! i Conti- ! . India
i Union land tion United | United | uental @ Austral- and ;0 Latin Japaa
: Srates Kingdom Furope * it Paki- | America
: : ) stam | N
! ! i 1 | !
] ! : I B
. b 2,284 5200  2,206% 208 263 2
R R 13, 611 3,77 2, 446 | 364 42
a fomamnn- 14,937 | 4, 541 1, 751 517 i6l - 2
‘ [, 10.879 | 3,328, 1,875, 983 39 1,
I T 8.826 ; 41379 . 624 L., 4L
L20, 804 29, 150 1,004 - 1,986 P2
Panee 19,004 | __._._. .o Lo ;
. 25,595 25. 738 1. 500 | .
18. 937 20, 078 410 . 3, 76
32,659 ¢ 25,9320 5,190 1 1,902 5, 290 908 ‘...
C23, 416 23,1197 6,712 ! 184 ... 303 oo ..
;82,148 12,089 15,471 | 7,906 : 2 207 203 i
P 27,954 27,593 6,090 | 4 121 900 IS 1)
i 32, 431 27.611 w143 4,030 . 2,153 1,955 ......
¢ ; 33, 966 | 37,158 . 17,266 | 6,479 1 2240} L 417 470
1950....; 87, 414 | 32, 667 37,324 0 21,821 1 12,537 30155 | T.265 0 811
1951.._.1107, 368 | 34, 964 10,020 | 280412 | 13,283 6. 184 | 6,632 ¢ L 638
1952--_.El33. 839 | 34.769 | 39, 472 1 40, 887 | 16, 628 3,893 | 2,485 ¢ 597
53....; 94,817 ; 30, 103 | 27,226 1 29,302 0 10, 111 ¢ 1,630 | 2, 692 547
1954.__./109, 151 30, 142 ¢ 34,360 | 33,316 | 15,311 . 2163 1.939 2513
1855....119. 699 32,613 i ........ ' ................ R S

! [neludes exports of Swaztland usbestos.
¢ Excludes 7. =, 5. R. and satellite countrirs.

Table 21 shows exports by country of desti-
nation from 1935 to 1955. s the asbestos-
product-manufacturing factliries of the Union
iare not extensive, 85 to 90 percent of total
production is exported. Shipments to the
United States have been fairly constant,
avernging about 23 percent of the total quan-
sty exported during. recent. years., As. indi-.
cared in table 21, exports to other countries are
erratic. Forexample, shipments to Continental
Faropean countries dropped from 32 percent
in 1946 to only 9 percent in 1947. Over the
period covered by this table, the United States
received abour 24 pevcent: the United King-
dom, 39 percent: other European countries. 13
}[)ercent: Australia, 8 percent: and India and
atin Ameriea, each ubout 3 percent of total
eXpOITts.

Table 22 indicares that the export trade of
the Union in chrysotile is unstable. Exports
to the United Kingdom have declined greatly,
while those to other Furopean countries have

~more than doubled during recent years and in

1954 and 1955 comprised about two-thirds of
the total. Shipments to Latin America are
very small, but those to \ustralia have in-
creased from zero in 1943 to 1930 to 13 percent
of the total exports in 1935. Exports to the
Uuired Ntates are negligible.

The Union of South Afriea is the only pro-
ducer of amosite in the world. \mosite is the
most important strategic fiber produced in the
[nion.  Table 23, which shows exports by
country of destination. indicates that the ex-
port trade is relatively constant from year to
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CHAPTER 10. INTERNATIONAL TRADE 15

vear: 25 to 40 percent of the export supply
reaches United Ntates markets,  Thirty-five to
forty percent woes to the United Kingdom and
other European countries, and the balance is
shipped chiefly to Auostradia. Canada, being

the largest producer of asbestos in the worll,
is not a large importer, but as no wmosite is
produced within its borders it imports tonnages
to supply specialized needs that vannot be her
with ¢hrysotile.

Tastk 22 —[rports of chrysotile from the { nion of South Afriea. by prineipal vonntries of destination.
1945-36, in short tons

{Cnian of 2anth Afries, Dvpairtment of Mines}

i Totxd

Exports to—

|
Year i Production :  expurts : :
i © United Cuited ! Continental Latin Anstralia
: © States | Kingdom | Furope! America
1943 L7651 Se0 ... v
1946 L. 666 140
1947 2,238 . T
1943 4. 441 L, . ' 257 ¢
1949 7609 ! 3. 14 1, 139 ! 22
1930 14, 334 9, 15! 2,025 | 2. 318
1951 19. 509 12, : 2 3,233 46138
1952 24, 970 20, 313 1 2,010 | 13, 382
1953 18. 840 18,821 ... ... L5376 | 9, 270
1954 19, 373 13, 768 x 34 076 10, 606
1955 20, 535 18, 227 i 24 T46 ¢ 12, 142
1956 24, 336 177795 34 2,626 . 10, 221

' Excludes U 8, 2, R, and satellite countries.,

N

The Union of South Afriea is the principal
producer of crocidolite, although substantial
quantities similar in quality to the African
variety have been produced in recent vears in
Australia. Table 24 shows exports by country
of destination from 1945 to 1955. The Unitel
States and the United Kingdom each receive

18 to 30 percent of total exports. Thirty to
forty percent is generally shipped to other
European countries, while minor quantities o
to Canada. Australia, and Latin Ameriea. Ex-
ports reached an all-time high of nearly 30,000
tons in 1933.

TasLe 23.—Erports of amosite from the Union of South Africa, by principal eountries of destination,
19456-36. 1n short tons

{Tnion of south Africa, Department of Mines|

} Fxports to—
p Total !
Year roduction exports | '
I Uhnited Cnited Continental Australia | Canada
' ' Ntites Kingdom Furope t '
; PR
1945 ... 16, 737 12,851 : 8,598 i 3,678 356 179 ...
1946, . .. ..... 9, 838 12,540 : 6.322.} - - 2,098 t-. w0 2333 . 882 ; 15
1947 .. ..., 18, 780 19, 659 : 11,002 | 4, 986 | 1. 833 1278 109
1948 .. ... . 30, 372 27, 635 i 12, 182 | 7.052 | 4. 347 2,566 | 223
1949, . _.__ ... ! 41, 974 39, 269 | 13,194 | 12, 541 7. 836 . 4,613 | 4495
1950. .. . ._.... . 42,1393 37175 ! 8, 342 | 12, 097 7.0638 . 7. 799 | 392
1951, . . ..... 54. 053 43,246 | 14, 333 . 12, 254 3.725 8, 318 400
1952 . _...... 63, 280 1 19, 324 i 19,012 | 1), 793 8. 420 . 10, 149 - 918
1953, .. ... ..., 48, 258 32,776 | 13, 608 1 95 3182 5. 237 . L, (139
1954, .. Lllll. 45,922 41125 ! 13, 861 ! 12. 398 | 2766 9. 538 621
19556 . . ...... 30, 137 45, 833 | 12,130 | 13, 650 | 4. 841 ¢ 1,775 250
1956 . I 50, 097 46. 894 i 11, 188 i 16, 711 3139 ¢ 9. 675 1. U70

! Excludes U, 3. 3, R. and sutellite counteies,
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TABLE 24.—Erports of crocidolite from the [ nion of South Africa. by principal countries of destination,

1953-36. tn short tons

[Tnion of fanth Africh. Drepartment of Mines)

1 |

I : Exports to—

i Prodne- Tatal

Year { tion “XpPOrts
: Uniteed United Continental  Cansda © Austealia - Latin
States Kingdom Furope ! Ameriean

[ 3 S N, 276 4. 163 25
I <, A4 1. 854 : M
1947 ... 12, 755 2,410 35 H20
[RIED S, 9, 636 2,74 20 326
1949 ... 19, M7 3. 440 I 20000
30, . ..., 24,159 305100 9. AR
L . (RN HE) 6, 159 3. 2. 00
1852 . ... 5, S96 1, 175 B {. 654
1958 0 . ... 4, 629 , - 1. 015
[F15F 3T, 420 7024 10, 882 1. 299 295 N3N
1955 . e 19, 976 9, 54 14, 653 2. 100 108 1. (56
1956 . . - 38, 198 4, 229 23, 465 w00t 210 1. 844

t Exchudes UL 3050 Ryand suteilite countries,

»
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CHAPTER 11. INDUSTRY STRUCTURE

GENERAL STRUCTURE

Most of the asbestos mined in the world is
produced by companies of the vertical type:
that is, they mine and mill the raw asbestos and
fubricate finished asbestos products. The lead-
ing producer of this type is the Johns-Manville
Corp. of New York, N. Y.. the largest producer
in the world. This company operates asbestos
mines in Quebee and Ontario, Canada, and in
Southern Rhodesia and is also a manufacturer
of a full range of asbestos praducts. Other
(Quebec Hrms that mine the asbestos and are
affiliated with fabricating companies are Bell
Ashestos Mines. a subsidiary of Turner & New-
all, Ltd.. of Munchester. England: the Queber
Asbestos Corp., Ltd.. owned by Philip Carey
Manufacturing Co. of Cineinnati, Ohio: Nico-
let \sbestos Mines, a subsidiary of Nicolet In-
dustries, Ine., of New York., X. Y.: and
Flintkote Mines, Ltd.. owned by the Flintkote
Co., also of New York City. National Gypsum
Co. of Butfalo. N. Y., ahother manufacturer of
asbestos products, has acquired an asbestos de-
posit in Quebec, Canada, and is taking active
measures to establish mining and milling facili-
ries. The largest producer in the United States.
Vermont Asbestos Mines, is owned by the
Ruberoid Co.. of New York, N. Y., a manu-
tacturer of asbestos products.

African asbestos 1s produced predominantly
by vertical-type companies. he Shabani,
(rath’s & King Mines of Southern Rhodesia.
and the Flavelock mine of Swaziland are
operated by Rhodesian General Asbestos Corp.,
Lid.. a =ubsidiary of Turner & Newall, Ltd.
of Manchester, England, the largest manufac-
turer of asbestos products in (yreat Britain.
The principal amosite and crocidolite mines of
the Union of South Africa are controlled by
Eenep. Ltd.. Amosa, Ltd.. and Cape Blue
Mines, Ltd.. subsidiaries of Cape Asbestos Co..
of London. England, manufacturer of a wide
range of asbestos products. Cyprus Asbestos
Mines, Ltd.. a l‘O(RlCel' of asbestos in Cyprus,
is owned by Tunnel Portland Cement Co. of
Thurrock, England.

The largest independent producers are
Asbestos Corp., Ltd., and Johnson's Co. of
Thetford Mines. Quebee, Canada. Other in-
Jdependents are Cassiar Asbestos Corp.. Ltd.
of Toronto, Canada, operating in British Co-

v Sy YR

Tumbia, Canada. and \ustralian Blue Asbestos,
Ltd.. of Western Australin.  There are many
other independent producers, but their owrput
is a relatively :‘mull part of the ntal,

MARKETING PROBLEMS

Asbestos is used in so many diverse products
that its markets are numerous and widespread
and its marketing complex. With increasing
diversity in use and great expansion in long-
estublished uses. the consumption of asbestos
has increased steadily, and its distribution has
become more involved.

Some fiber is handled by agents or jobbers,
but most of it is shipped direct from mine to
consumer. Fiber length and quality ave usually
vuaranteed. The larger manufacturers ot as-
bestos products have their own testing machines
and can check a producer’s fiber classification.
As most producers have their own fabricating

lants, they are so familiar with manufactur-
g conditlons that they can prepare a satis-
factory asbestos fiber for each particular use.
The larger independent companies are likewise
prepared to meet the exacting requirements of
consumers.

Asbestos is generally sold in 100-pound (oc-
casionally in 125-pound) bags on a short-ton
basis, bags included. Canadian quotations are
f. 0. b. mines. No market quotations are pub-
lished for African tibers. Prices quoted to
individual consumers are usually f. o. b. port
of embarkation. such as Beira or Lourenco
Marques. The weight of a riven volume varies
with fiber length; the longer fibers are buikier
than the shorts. The volume of a short ton
ranges from 60 to 90 cubic feet. When pres-
sure packing is employed, the volume is reduced
to about 40 cubic teet. A minimum carload of
fiber is 20 tons and of refuse and shorts, 30 tons,
Settlements usually are muude on the baszis of
2-percent discount within 10 days or 30 days
net,

Market requirements are based principally
on fiber length, but strength. flexibiliry. color,
chemical composition. and cleanliness may have
an important bearing on use. The principal
marker outlets are indicated in the following
brief sumnury of uses.

The longer and more valuable crudes and
mill fibers are used in manufacturing woven

47
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brake linings. electrical insulation products.
textile fabries, packings. and gaskets. The
next lower grades are used in making usbestos-
cement products, such as pipe for underground
nse, flue pipe, rooting slhingles:. lumber, and
l'f)l’l'll;l‘:\(e(\ sheathing. Shorter tibers are used
for paper and millboard maunfacture and the
lowest  erades for heat-insulating  cements,
molded articles, and tillers in such products
as asphalt tile. Theve are multitudes of other
uses,

Most of the world supply of raw asbestos is
in =trong hands, and disteibution is chiefly to
asbestos-products manufacturers, most of whom
are also strong, well-organized concerns.

NECESSITY FOR A BALANCED
MARKET

In any asbestos deposit the length of the fiber
varies considerably from point to point. Thus,
when the total fiber recovered is classitied into
arades according to length, quite a number of
grades may result.  Canadian asbestos, for ex-
ample, falls into seven major grades, ranging
from the longest (Crude No. 1) to the very
short tibers classified as *refuse and shorts.”
Most of the major groups are divided into sev-
eral subgroups. The proportions falling in the
severnl grades arve fairly constant for any one
deposit: and, as the miner has to take the rock
as it comes, he has little control over the propor-
tions of the various grades in his mill produet.
The demand for certain grades nay be stronger
than for others: during periods when the sup-
ply of most grades exceeds the demand, pro-
tlucers are obliged to stock up on the less salable
tvpes or sell them at a sacrifice. Success in an
asbestos-mining enterprise under such condi-
tions depends to some extent upon developing
a balanced market that will absorb all grades,
roughly in the proportion in which they are
produced. During the period 1943-50, how-
ever, the demand for all grades exceeded sup-
ply, and marketing problems were simplified.
When, under emergency conditions, abnormal
demands for some grades develop, specifications
should be modified as much as possible to ease
the pressure on the critical grades. For cer-
tain uses grades are interchangeable to some
extent, and the maximum use of the most plenti-
ful grade is to be encouraged. Where grades
are interchangeable, a price differential favor-
ing the more abundant type will tend to keep
demand in step with supply.

SALE AND DISTRIBUTION PRACTICES

Virtually all of the important asbestos de-
posits of the world, except those in the

U. 3. S0 R, are within the British Common-
weilth.  Such deposits are those in Canada,
Southern Rhodesia, Union of South Africa.
Swaziland, Australin, and Cyprus.  British
Commonywealth needs naturally receive first at-
tention, but large quantities of asbestos are
shipped to outside countries. During World
War IT the Combined Raw Materials Board
worked out plans for equitable distribution of
Canadian and African asbestos berween the
United States and Great Britain, and the allo-
cations were satisfactory.  Since World War I1
the ["nmited Stares has been receiving a sonie-
what smaller proportion of the spinning grades
than during the war: however, at all times it
receives a large proportion of the shorter grades
of Canadian hber.

[mports of the strategic grades of low-iron
chrysotile from Southern Rhodesia into the
Unired States dropped alarmingly during the
wir and postwar yvears because of increasing
British requivements.  In 1954 and 1855 they
declined to a mere fraction of prewar receipts
but, fortunately. the discovery and development
of similar fiber from British Columbia, Canada.
has relieved the situation,

The major output of asbestos. both in Canada
and MAfrica, is i the hands of strong, well-
financed organizations. Canadian producers
have an industry organization—the Quelwc
Miners’ \ssociation.

The distribution of Canadian ashestos is
strongly influenced by individual producers.
Most of the output is from captive mines
whose products are used principally in the
manufacturing plants of the tnine owners,
but surplus asbestos and the output of inde-
pendent proditcers enter normal distribution
channels. The handling of customers’ orders
has been arbitrary at times, but rejections of
orders or allocations on a reduced basis were
due in large measure to the shortage of supply

" that characterized the World War II and early
postwar period. Onme authority in the us-
bestos-production field claimed in 1930 that
world production of Group 4 asbestos (shingle
stock) or its equivalent was less than two-thirds
of that needed to supply plants in the world
then using these grades, even when operating at
35 percent capacity. During this stringency of
supply the establishment of new asbestos-prod-
ucts industries was difficult because new
customers were at a disadvantage. Producers
generally gave preference to old customers, and
when supplies were short the newcomers re-
ceived nothing.

The distribution of asbestos to continental
Europe has fluctuated notably. Many usbestos-
products plants were active before World War
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II. but fiber vesources were limited in European
countries east of the Soviet Union. Their
principal supplies were obrained from Canada
and Southern Rhodesia, although substantial
quantiries were received from the Union of
south Afriea, During the war vears 1Mo to
1044 these iudustries were virmadly paralyzed.
as very little ashestos was received from any
souree.  Postwar rehabilitation was vapid and.
ax it took place ar a rime of worldwide ashestos
shortage, great difficulty was experienced in ob-
taining adequate asbestos supplies,  Canada al-
locited :l\':liH:ll)k’ fibers on r}w basis of the pre-
war consmuption of each plant.  Obviously,
new epterprises were at adectded disadvantage.
When the supply situarion improved, importa-
tions of asbestos increased greatly, exceeding
0000 tons annually since 1950, Canada con-
tintes ro he the leading supplier. The Union of

RS . oLe ey
! Sk e

South Mfriea has surpassed Rhodesin as the sec-
omd important source,

The Latin American countries hasl very small
asbestos-productsamannfacturing facilities be-
fore World War IT but have attained muel
zreater importance during recent veurs, Thev
requitre SO0 to more than 43,000 tons of us-
bestos a yvear, a small part of which is derived
from loeal mines. A larze propovtion of the
requivetients of raw asbwstos is obtained from
Canada.  The Union of Sourh Africn is hecom-
ing an increasingly important souvee, anl
shutller quantities ave furnished by Rhodestan
suppliers. ’

The MAustralian asbestos-products industry
is aradually expanding.  Fiber imports have
anged from 23,000 to more than 30,000 tons a
vear. chieflv from Canada and the Union of
Sonth Africa.
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CHAPTER 12 PRICES

PRICE HISTORY OF CANADIAN AND
UNITED STATES ASBESTOS

Prices of Canadian ashestos have fluctnated
areatly since the close of World War I. In
1920 they skyvockered to unprecedented heights,
Crude No. 1 =eiling for more than X3,000 a ton.
In 1921 the price dropped to less than half that
amount, and by 1923 the highest orades were
selling at only about one-eizhth of the price
received in 1920. Figure 7 shows the general
trend of prices of Canadian milled fibers and
shorts from 1929 to 1955, Milled Gbers include
Groups 3 to 5 of the Canadian classification—

that is, spinning or rextile, shingle, and paper
tibers.  Shorts ave the Hbers helow Group 3.

Table 25 shows average prices of the better
arades of Quebec ashestos from 1926 to 1956,
f. 0. b mines. Except for the depression vears
in the early 1950, the trend has heen venerally
upward. Prices were 215 to 3 rimes as high in
1956 as in 1926,

Asbestos from British Columbia, Canada. was
first quoted in market reports in January 1934,
Spinning tibers (3K) were priced at 460 and
shingle grade (4K) at X185 per ton, f. 0. b. Van-
couver. In January 1936 the quotations in-
cluded AAAL 5750, and AC. =300 per ton, [
April 1956 the quotation for shingle fiber (1K)
was raised from R155 to $205 per ton.

TaABLE 25.—Price history of asbestos sold in Canada, in dollars per short ton, 11026-36

: Crude Crude Spinning Shingle ' Mitlboard
Year ) No. 1 No. 2 fibers fibeers P oand paper
. i fibeers
8504, 16 3289, 58 $185. 00 ! 243, 00
525. 00 312 50 193, 75 ‘ 49, 17
375, 00 375. 00 225, 00 i 33, 400
575. 00 375. 00 225, 00 :
370. 83 362. 30 216, 67
466, 67 24167 133. 00
450. 00 200. 00 110. 00
450. 00 200, 00 110. 00
450. 00 200. 00 120. 00
300. 00 200. 00 120. 00
545. 83 200. 00 120. 00 :
723. 00 250. 00 135. 00
725. 00 250, 00 155. 00 |
725. 00 250. 00 153. 00 ;
725. 00 250. 00 1533, 00
725, 00 230. 00 155. 00 |
700. 00 273, 00 13875 |
700. 00 ! 273. 00 178. 73 |
700, 00 | 275,00 178.75 !
700. 00 | 275. 00 192. 00 |
300. 00 | 383, 00 220. 30 |
S00. 00 423,75 | 262, 30
943 928, 00 ° 447,50 20125 1 |
[ S i L ou5 00! 475,00 ¢ 428, 50 i 83,
VO30 - - L 1L D03, 00 | 473,00 337, 50 j a1 a0
1951 o oo UL 00, 00 . 692. 50 362 50 ! ; 7. 00
08 e i 1. 300 QU 750. 00 41250 ! ; 120. 00
1955 . - T [ L3N 00 - 730. 00 41250 ! ; 120. 00
1054 . e 'L 300,00 730. 00 412. 50 ¢ ) 120. 00
LT S 1. 300, 00 750. 00 112, 50 | 120, 00
e T D L, 562 530 1 923. 00 | 162, 50 1235, 00

! Figures for ly2i=i46 from Domimion Buteau of ~tattstics. yeurly averages: for 1937-30 figures furnished
ages of December range for cach veur.

30

by Canudiun producers to Asbestas; iver-
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DOLLARS PER TON
200
150 /\
100

Fibers

N L AT

Tk
-~
Shorts ~°
“~ ‘—-~__0
h.-__.--<—‘~
[« 7 S N N TS S B L L 11 | I e A O |
1929 193% 1940 1945 1950 1955 1960

Ficrre 7.—.Average Yvurly Price of Canadian Asbestos Per Ton, 1929-33.

TABLE 26.—Prices of Vermont asbestos. in dollars
per short ton . 1531-36

D N P
.| Spinning | Shingle Paper | Waste,
Year | or b fiber fiber | stucco, ur

! filtering ! plaster?
r ' i

230, 71 335. 00 ‘ $20. 00

42,02 3202 | 20. 00

2,02 3271 20.25

43,00 33.00 23, 00

46,25 35.00 | 23,00

47.50 ¢ 35. 00 23. 00

37. 00 10. 00 23, 00

57.00 10. 00 25. 00

37. 00 10. 00 25, 00

37.00 40. 00 25. 00

38. 50 4400 ; 30. 00

64. 00 48. 50 33. 00

64. 00 19, 00 33. 00

64. 00 ! 49. 00 33. 00

64.00 | 49. 00 33.00

79.00 33.75 39. 00

97. 50 . 69. 00 - 48. 50

102. 00 ¢ 76. 75 36. 00

e 75 87.75 i 59. 00

135.55 ©  96.30 | 64. W)

: : 148. 50 ¢ 98,25 ¢ 7110
52,1 33430 164.50 |  121.00 ! 78. 00
133..] 33450 164.50 : 12100 - 78. 00
1934..| 33450 16430 1 120,50 77. 00
w35 1 334.50 164.50 | 120. 30 77.00
1936,  368. 00 181.00 i 129.50 82. 00

f Quotations from Metal and Migeral Markets, 193140 sipee 1940
figures {frorn Asbestos: averuge of December runwe for euch year.

* Quoted only since June 1951,

3 Classed as “cement stock™ before 1941,

Table 26 shows prices of the better grades of
Vermont asbestos from 1931 to 1936, f. o, b.

ooy

(YY)

l"
R

J' vy e v e
-

Hyde Park or Morrisville. Vt. The upwad
movement was more rapid for the Vermont
than for the Canadian Hbers. the 1156 prices
being 315 to 4 times as high as those of 1931,

Arizona prices have been quoted in the open
market only since eavly 1952: hence. they have
ashort price history. Soft Arizona asbestos is
of excellent quality but is costly to mine, and
the prices are so high that market resistance
15 strong,  Prices, £. o, b, Globe, Ariz.. ave yiven
in table 27.

TaBLE 27.—Prices of Arizona asbestos, in dollars
per short ton, 1152--56 1

Yuvar Crude No. U Crate No. 2 Crude No. 3 Fiiter fiher
$1.33%0. 00 U530, 10 12,30
130, 0 930, 00 HLw
31,850,090 21,025 00 LEYAREY)
3130w Tuo 3 nn
305 00 1975 LR AN} RVINLY
11,350.00 19000 TN
1,500 1970 25 330 oo
TL3WW T900. W0 3w

' Quotations from Asbestos: average of December ranee for vach year.
First quotations, May 1952,

& Solt,

3} Sennsoft,

PRICES OF AFRICAN ASBESTOS

Prices of African asbestos fibers are not
quoted in the open market: sales ave cenerally
made by direct newotintion with consumers.
Approximate prices of the better grades of
Rhodesian asbestos may be determined from
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figures of quantities and declared values of im-
ports. Table 28 shows such figures for Rho-
desian C & (+ Nos. 1 and 2 for a 10-vear period.

TABLE 23.—dApprosimate prices' of Rhodesian
ashestos, In dollars per short ton, 19,6-568

{ Rasedd no import data]

Yeur Cruvte Crude Year Crude Crude
Noot? No.2? . No.1! No. .23

14 v LA 1] Ll NEL] LAEX N 1)
RN 1 LW wiv. on Said ame
N2y InT RSN RO
[XSNT Y 050 fs ) Vel iwd
21 U5 ol PSR
BNl L

Viadae at Afriean port of shipment.
2 Bebteved to b equivalent to © & G No. L.
* Behevesd to be equivalent to € & G No. 2.

Import data for amosite and crocidolite show
quantities and values of total inmports bur, as
no detail by grades is given. prices by wrades
cannot be obrained from this source. Prices
were quoted in &MY Meral and Mineval Mar-
kets from L8 to 1941, but most of the arades
then quoted are not recognized in the more re-
cent classification,

The purchase price for amosite for the na-
tional stockpile in 1936 was s212 per ton for
D3 and 16 per ton for DX and Dil. These
figmves included ocean freighe and 59 o ton tov
bagrs,

A\ Heure quoted by one large constumer of
crocidolite in 1936 was 8200 to 8220 per ton,
t. 0. b, shipping point, for the medinm-lenaeth
erades nsed in the manufacture of ashestos.
cement pipe.
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CHAPTER 13 USES AND REQUIREMENTS OF USE

GENERAL FEATURES

Asbertox has u sreat varviety of uses. On the
Iasis of use, it falls into two principal classes—
~pinning and nonspinning fiber. Spinning tiber
comprises the longer grudes of chrysotile and
crocidolite:r nonspining  fiber  includes the
~hovrer grades of these varieties and both the
long and shorvt grades of utnosite, anthophyllite,
and tremolite.  For some of the uses the re-
quirements are exacting. For others fibers of
varying quality and character may be used.

“Grades are interchangeable to some extent. de-

pending upon price and availabiliry. For the
purpose of this report emphasis is placed upon
the spinning grades because they are of greatest
strategic importance.

SPINNING FIBERS
TEXTILE. USES

The long fibers {such-as Canadian Groups
L. 2, and 3: \Arizona Nos. 1 and 2 soft types:
Rhiodesian C & G 1, C & G 2, and to some extent,
C & G 3 and VIR 2: Swaziland HVLI and
HVL2: the longer African and .\ustralian blue
fibers: and Russian C-1, C-2, and I-2) are
adaptable for making textile products (such as
cloth, yarn, tape, and rovings). The asbestos
is spun and woven in much the same way as
cotton, silk, wool, or rayon. The woven prod-
nets are in turn manufactured into fire-resistant
clothing, gloves for handling hot metals. me-
chanieal packings and gaskets, brake linings,
lagging cloth uszed in large quantities by the
Navy, and for many other products.

An outstanding characteristic of asbestos fab-
rics is their Hreproof quality. Also, they have
superior hear-insulating properties but lower
tensile strength than products made from orher
fibers. The low tensile strength is not due to
lack of strength of the individual fibers, which
generally are as strong or stronger than silk: it
15 due to their shortness (14 to 3} inch) and also
to their lack of coherence. Because of the short-
ness and smoothness of the fibers, it is ditficult
to make a 100-percent asbestos cloth: only small
quantities, applied to specialized uses. as in
electrolvtic vells. are now munufactured.

To give adequate strength to asbestos fabrics,
cotton, luyon, or other organic fibers are

Llended with the asbestos in varying propor-
tions. \s the organic tiber content is incrensed,
the strength increases. but the vesistance to heat
decreases. \ccordingly, the proportion of or-
manie tiber is adjusted to suit the conditions of
end use. The higher the ashestos content, the
more ditficult the manufacturing provesses, bur
these difliculties may be overcome to some ex-
tent by making a heavier cloth. Table 20 pre-
sents the stundard classiication of asbestox
fabries and gives the lLeat resistance of each
grade (2).!

TABLE 29.—Axbestos content and heat resistane
of asbestos fabrics

{ Maxinnun
Grade | Asbestos coutent, ' temperature
] percent for end use,
[ °F.
i
|
Commercial. . ., '.'58(6) but not incinding | 330-400)

I .
Underwriters'.; 80 to but not including 100-431)
[ S'

D
83 to but not including

i
A : | 450-330
I wo. !
ANl } 90 to but not including | 330-000
! 3. |
\n; 95 to but not including | HOU-T30
09,
A.-\A.—\--------i 99 to and including 100 TH-N0U

Fabrics containing both asbestos and Fiber-
2las are also made. .\ cloth made in accord-
ance with Federal Specification 33-C—ftitia
consists of a 2-ply yarn composed of one 1v-cut
asbestos yarn and one continuous tilament of
glass.

Much research was devoted to asbestos texrile
manufacture in the late 1930%, and many im-
provements were made, particularly in the de-
velopment of lighter and thinner textiles. Tex-
tiles weighing as little as 9 ounces per square
sard can now be made. Firemen's suits for-
merly weighing 25 pounds or more cun now be
made weighing less than half that amount.

Many tests have been mude to determine the
tensile-strength characteristics of asbestos rex-
tiles at high temperatures. The mineval chrys-
otile when heated to about L3U0° F. inverts

f lealictzed aumbers in parenthesss refer to items in the
bibllography at the end ot this chupter.

33
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to 1 nonhvdrous variety of magmesinm silicate.
which exhibits the olivine structure, and the
orieinal fibrous habit is ostensibly destroyved.
However, it has been found that when high-
aualiry ashestos textiles are subjected to a sensi-
ble rensile stress ar temperatures ranging from
iaon® ro 2000° F. they may exhibit remark-
able Toad-bearing properties without failure.
Much mforuation on the qualities and uses of
a=bestoz in textiles has been published ().

NONTEXTILE USES OF LONG FIBERS

Spinning-grade fibers ave used also for cer-
tain nonspinning uses, such as compressed sheet
packings and gaskets.  Another important non-
rextile use is in the manufacturve of low-iron
spinning-grade tibers into strong ashestos paper
known as Pyrotex. When used in tape form
for wrapping electric wires, it is said to make
& covering superior to that obtained by wrap-
ping the wire with ashestos roving. DBecause
of their superior electrical vesistance, Rhodesian
(& G Nos. 1 and 2, Arizona Nos. 1 and 2 (soft),
and Cassiar 3K and AN\ arve used for electric-
cable coverings and for primary electrical in-
<ulation on magnet wire. Long fiber in the
form of rovings is used as cable filler (material
used to fll in spaces in groups of insulated
enbles on shipbourd). Long fibers are also used
in making compressed sheet packings of high
strength for the high steam pressures now in
eenetal use. .\ small tonnage of the longer Ver-
m«]vlnt fibers is used for tilters in electrochemical
vells.

FRICTION MATERIALS

A very important use of asbestos fabrics is
for the manufacture of friction materials. Such
materials are brought into contact with moving
members (brakedrums, flywheels, or other ro-
rating equipment) in such a manner as to re-
tavd the free motion of the rotating part. The
etfect of the friction is to convert the kinetic
energy of the moving member into heat. The
hest braking materials are those that convert the
kinetic energy into heat the most rapidly and
then dissipate the heat as quickly as possible.
The friction material must also be heat-resistant
and nonflammable.  Asbestos is rexarded as in-
dispensable in most types of friction materials.

Brake linings are of three principal types.
In early days virtually all brakebands were of
woven asbestos fabries, but at the close of World
War I the molded type was invented and is now
uzed extensively. Molded linings are of several
types. but all consist primarily of asbestos tibers
bonded with an orzanic matrix. Metallic rein-
forcing. such as brass, zine, or lead, is commonly

added, and the shaped products are thoroughly
cured. The asbestos required ix chryvsotile rans-
ing in length from fibers just under ~pinning
grades to those as short as 7F in the Canadian
classification. A prepouderance of the shorter
tibers is used because of the price advanrawve.

A secoud type of friction materials is the rub-
berized fabric lining consisting of wmuitilayver
woven structures held together with wire.in-
serted asbestos yarn. The asbestos is of spin-
ning grade.

The third type is the woven brake lininr madle
in roll form in a varietv of widths aml rthick-
nesses. Lt permits a wide range of service with
arelatively small inventory, I[ts weneral utility
popularizes it. particularly in the industrial
field. s such linings ave woven fabrics. clivy~o-
tile of spinning grades is required.

The evolution of friction materials from the

all-woven to a wide use of molded tvpes has hail
a profound effect on the asbestos ndustry in
that it has permitted a wide substitution ot
shorter fibers for the spinning grades. This is
a fortunate circumstance because spinning libers
constitute a relatively small proportion of the
asbestos recovered.
_ Friction materials are of prumary stratevic
importance because they are essential toall types
of mobile military equipment, as well as many
kinds of industrial and oil-well machinery.

MISCELLANEOUS NONTEXTILE
‘USES

Fibers that are somewhat shorter, such as
Canadian Group 4 (to some extent. Groups >
and 6) and Grade MS of Cape Blue, are nsed
widely for asbestos-cement products. These
consist of about 80 percent portland cement and
20 percent asbestos fiber. Roofing shingles, tat
and corrugated siding. and asbestos-cement
water, gas, oil, or sewer pipe ure also well-
known products.

Canadian Groups + and 5 and African amo-
site are used extensively in making 83-percent
magnesia block and pipe insulation. These
products consist of about 35 percent basic mag-
nesium carbonate and about 13 percent asbestos.

Canadian Group 5 is suitable for asbestos
paper and millboard manufacture. Such prod-

" ucts are made on standard papermaking ma-

chines. An important use of asbestos paper is
for making the so-called air-cell pipe covering.

The shortest tibers are used for boiler and
roofing cements and molded plastics, as fillers
in asphalt floor tile, and for various other prod-
ucts. It has been estimated that as much as
14000 tons of asbestos fibers, ranging from
Group 1 to floats, are used annually in the plus-
tics industry (9).
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- INTERCHANGEABILITY OF GRADES

As pointed out elsewhere in this report, the
ashestos winer has no control over the per-
centace of the various grwdes in his rock,  He
must mine the rock as he finds it and extract
from it all sulable arades present, the propor-
tions of which ave fixed tn narure. It is in-
evitable that some grades ate more in demand
than others, and the most desirable grades may
be those that wre in shovr supply. Thus, short-
awes way develop for the preferved grades, and
at rimes ~stoclks of the less marketable Abers may
acetmutlare,

To meet this condition, a great deal of re-
~earch has been devoted to substitution of the
more abundant grades for those that are less
plentiful but more in demand. For example,
much work has been done in trying to adapt
Canadian Group 6 fibers for use in asbestos-
cement proditets for which Groups 4 or 5 are
preferred. It was found that a thorough fler-
ization permitting intimate contact between ce-
ment and tiber made it possible to use the
Grroup 6 short fibers successtully. Nimilar
problems are being investigated constantly.

USES OF AMOSITE

The principal use of amosite is as felted insu-
lation 1 blanket form for high-temperature
services up to Yu® F. A loosely compacted
form is applied as a covering for marine tur-
bines. jet engines, and similar applications.
Amosite is especially well adapred for use as
an insulator, becnuse it does not puck under vi-
bration, and if it becomes wet it dries without
detriment to the product. Amosite insulation
mattresses weigh only 914 pounds per cubic
foot: if made of chrysotile, they would weigh
50 percent more and therefore would not con-
form with Navy specifications. For felted in-
<ulation the long-tiber grades such as D-3 are
preferred, although DX and D 11 are also used.

Another important use of amosite is as a con-
stituent of Sa-percent magnesia and similar
types of insulation. For such application the
shovrer grades such as W3 and K3 (chiefly the
crades just below spinning length) are gen-
erally emploved for blending with Canadian
chryzotile. The product consists essentially of
15 percent asbestos and 83 percent basic mag-
nestum carbonate. The asbestos content used
by some manufacturers is 40 to 60 percent amo-
=ite and the remainder Canadian chrysotile of
Groups $ or 3.

One manufacturer finds it advantageous to
uze hizher percentages of amphibole fibers. At
thizs plant the asbestos content consists of 3 per-
cent short blue fiber (crocidolite), 8 percent
Canadian 4K chrysotile, 36 percent W3 amo-

1656737 —3 5
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site, and 28 percent K3 amosite. lence, N3
percent of the ashestos used is amosite and only
S percent chrysotile. The preference for the
amosite and blue tiber is bused larzely on the
fuet that they ave havsher and pevform better
in the molding process than the soft, silkv
Canadian tibers.  Another reason is the lower
enst of the amosite compared with Canndian
fibers of equivalent length. Neme yvears awo
Canadian 5T was usedc but it becume too
expensive.

A product consisting almost entively of amo-
site with a binder is used for certuin special
applications where che temperature ranwe is
3a0° to TH0° F. o Another prodect conraining
not more than 5 percent amosite and the re-
mainder diatomite and other Hllers is satl to
be serviceable where the temperutures reach
1.200° F,

Most of the manufacturers of 55-percent mug-
nesia and at least two other companies nuike
calctum-silicate insulation. One method of
manufacture is to calcine diatomite with lime
inan autoclave. To this product is added about
13 percent asbestos and 11 percent magtiesia.
The asbestos used by one company is entively
amosite, 25 of which is W3 and Iy K. Cal-
ctum-silicate insulation is said to resist tem-
peratures of 1.050° to 1.200° F. Its price ranwe
is comparable with that of 83-percent magnesta,
which it replaces to some extent.

The shorter grades of nmosite constitute 10 to
15 percent of another insulation product-—dlia-
tomaceous silica—which is emploved at abont
the same temiperature range as calcium silicate,

An important special use for long-tiber amo-
site is for ingsulating underground pipes. Its
quality of moisture resistance prevents or re-
duces corrosion and electrolytic reaction derri-
mental to the pipes.

The medium-length and shorter grades of
amosite are also used extensively as the Hber
constituents of a light weight, fireproof. marine
partition board. If chrysotile were substituted
for amosite, the product would be considerably
heavier per unit volume. Marine board is used
extensively by the Coast Guard and Merchant
Marine but not by the Navy, which employs
steel bulkhead construction.

USES OF CROCIDOLITE

Crocidolite (blue asbestos) is characterized
by high tensile strength. acid resistance, and
harshness in wet mix. The longer Hbers are
used for spinning and weaving. It is veported
that during Warld War 11 crocidolite yurn was
manufactured on a small scale in the Unired
States and was woven into fabrics for making
chemically resistant packings. but accorvding to
current information no spinning or weaving of
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blue fiber is done in the United States at present.
These processes are conducred chiefly if not
exclusively in the United Kingdom. J. W,
Roberts. Ltd.. at Armley. Teeds, a subsidiary
of Turner & Newall, specializes in woven prod-
nets of blue Hber. particnlarly mattresses for
locomative-hoiler lageing,  Blue-ashestos fab-
ries for aeid-resistant packings or for other uses
in the United Srates ure now imported. Ca-
nadian tiber cannot be substituted for blue as-
bestos in =uch packings.

The principal uze of African and Australian
crocidolite is as a fiber additive to cement in
making asbestos-cement pipe. In this process
rhe asbestos and other ingredients are agitated
in water. The solids are dvawn from the slurry
on a fabric belt and deposited on a rotating man-
dril. .\ great advantage in using crocidolite is
its property of free and rapid filtration, which
reduces zreatly the drving time and therefore
speeds up the manufacturing process. The qual-
ity of filterability of asbestos tibers has been
deseribed (/). Crocidolite also gives high
strength to the pipe. In current practice, a
blend of crocidolite and Group 4 chrysotile is
used. If chrysotile alone were used. the rate of
manufacture would be grearly retarded and
plant capacity reduced accordingly.

Free filterability is a property of the harsh
fibers as contrasted to the siow filter action of
fibers that are soft, silky, and slimy. Several
vears of research have disclosed that the quality
of harshness can be superinduced by a Hash-
heating process applied to soft and silky fibers
(4). Such processed chrysotile may, in time,
take the place of imported crocidolite in the
manufacture of asbestos-cement pipe. DBlue
fiber is used to some extent as a constituent of
s>-percent magnesia insulation.

Long blue fibers are exceptionally well
adapred for gns filters. Bolivian blue is pre-
ferrved for this use. This is the only tvpe of
blue fiber that was regarded as strategic during
World War IT and the early postwar period.
Very little if any Bolivian blue is used in the
ordinary crocidolite applications.

DISTRIBUTION OF ASBESTOS
ACCORDING TO USE

Much has been written on the multitudinous
uses of usbestos, but little information is avail-
able on the quantities or proportions that are
applied to the several uses. The classitication
by use, such as spinning tibers, cement stock.
paper stock. and magnesia and compressed sheet
fibers, would seem to indicate distribution by
use. but mixed grades are used so extensively
that such a elassifieation atfords no ecriterion of
the actual quantities applied to each use. Data
on the grades, qualities, and quantities of fiber

user, for example, in ashestos-cement pipe. S3.
perrent magnesia, or brakeband linings are not
easilv available.

_ For the purpose of this report, the distribu-
tion aceording to nse of the strategic wrndes is
of paramount importance. Fortunatelv, a vec-
ord of alloeutions by end nse of stratesie nabes-
tos during World War IT was muade by the War
Production Board, and these records furnish u
basis for tables 30 and 531,

Total allocations indicated in tables 30
Sy be summarized as follows:

Nhort tans

Canlian  ehrysorile spinning  fibers,  textile

NS L it i e tmeae . 10, Neg)

Canadian chrysotile spinning tibers. nontexrile
NN e e e mm e e ——— e e e o 3.
Total Canadian spinning fibers________ 18, Stu)
Rhodesian chrvsorile € & (; Nos, Land 2._____ HA )
AMOsIP . e e 22, 1w
Total strategic gvades. . oooo oo _.__ 445, Trwy

In table 32 the allocations according to el
use are compared with actual end use during
194, also compiled by the WPB.

TaBLE 30.—Allocation of strategic yrades of as-
bestos in 1954, by end ise! tertilex wsex

Textiles
Textiles from
from  Rhodesian

Product Canadian! C & G
fiber, | Nos. land

short tons | 2, short

| : ons

Mechanical packings and gas- |

3 £ SO | 40300 ...,
Asbestos safety clothing. . .___} 820 .........
Woven bhrake linings and | !

clutch facings. .. ___..____.0 6,700 ... ____.
Navy lagging cloth_ ... ......_; 1) I
Navy cabte fillee and conduc- ! !

tor insulation *_ . . _____._._, 4,000 ! 1, 000
Aireraft .. ... ... .0 673
Navy and aireraft hose . ... 143

Laminated plastics i

Electrical equipment, new, and |
)

maintenance . . . ... ... __.. R,
Maintenance and repair, other |
than electrieal ... ... ... .. ' LOoO 'L
Ashestos varn in fiexible metal |
tubing. ... .__..._ 220 V...
Miscellaneous textile uses_ ... | 1,600 'L ...
Total textiles.......... L 22,430 6, 130
Asbestos content of textiles 3. . 000 5. S00

i

Deduct C & G No. 3 sub- !
stituted for Canadian ¢ | 3,200 |..oo.o....

]

Net alloeation of Canadian. ...

! Compiledt [rom records of WPB.

: The filler was probably Capudian fiber: the conductor msulation
C & G Nos. 1 and 2 hence. one-hulf of total is arbitranly assicned to each.

$ Assuming that 25 percent of texties consists of asbestos Nbers,

$WPB Conservatinn Order M=79, as amended Uctober BN3, requised
that t ton of Rhodesin € & G No. 3 be used with every 5 tons ol
Cuapadian 3R used in teatile manufacture.
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TasLe 3l.—Alloeation of strateyic grades of ax-
bextox tn I.'),‘,‘, by end use. nuntertile yses !

African
Product ~ Canadiun spinning amosite,
erades, short tons ~hort
tons
Compressed sheet '
macking. ..o ... (43000 (3R and 3Ty . .......
Molded amosite in= | :
T EY £ 1Y S L 5,500
Na-pereent mugnesin | :
and other high- i .
temperature in- ! :
SUATION « - - e oo e 4. SO0
Nave folt insudation i :
(lichtweight :
blanketsy . ___... e e ! 8. 700
Murine insulating i i
board. . ... ...... e meeecceee—aaan P2 400
Sprayed insulation 3. oL Lo oii...o.. ‘ i
Total......... 3, 000 22,100

! Compiled from records of WPB.
2 Omitting 850 tonx 37, A .
3 Sprayed insulation also requirerd 500 tons of Rhortestan C & G No. 3.

TaBLE 32.—(orrelation of allocation and actual
wse of strategic grades nf asbestos during 1944

Allocations, | Actual con-
Kind of asbestos short tons j sumption,
short tons

and 3. e 18, 800 118, 122
Rhodeﬂan C & G No=. H
land 2. .. oL ! 3, 800 : 6. 646

Amosite. .. oo oieaaaa. i 22,100 . 13. 609

t Cansdian Groups t, 2, and 3, except 3Z.

This table indicates a fair correlation. except
for amosite, in which instance actual use fell
considerably below the allocations. However,
the proportional distribution by use is probably

fairly accurate.

On the basis of WPB figures as given in tables
30 and 31, the strategic UlddEa of asbestos w ere
distributed by use in 194 approximately as in-
dicated in table 33.

These proportions are to be regarded as ap-
proximations only. They might vary consider-
ably from year to year, depending upon circum-
stances, but at least they present a use pattern
that existed under the war emergency. Under
present conditions the allocation by use for
Canadian spinuing fibers would probably fol-
low aproximately the same pattern as that given
in the preceding table, but the Rhodesian pro-
portions might change considerably because the
azbestos from British Columbia, Canada. may
be substituted for the Rhodesian. Spraved in-

sy CF

37

sulation is a product that might he eliminated
from the list of uses requiring amosite. Very
little of this type of insulation is now nsed by
the Navy, and when used by either the Nav voor
Maritime Commission Fiberglas may be em-
ployed in place of asbestos.

TasLy 33.— Wacation of qsbestos, b.n/ s s in
Il,'/ ’
4y
Types of fibers Porernt

Canadian spinning fibers:

Woven brake linings and cinteh facings L
Mechanieal packings and guskets . . 19
Navy cabte filler . . ... ..o ... ... I~
Navy lagging cloth. ... ... .. ... ... [
Maintenance and repair other than
vleetricalo. ... oo L. ... ... 1
Ashestos sufety clothing. ... .. ... _. +
Alreraft. L ... 3
Ashestos varn in flexible metal tubing. . 1
Miscellaneous textile uses. . . . ... __.. 3
Lon
Rhodesian C and G Nos. | and
Navy cable insulation..... .. ... .... 63
Electrical equipment, new, and mainte
NN ca e et cmcmecccccacccaann 23
Laminated plasties. . . oo .......... 10
100
African amosite:

Navy  felt  insulation (lightweight .
blankets) ... .. ... ... . ... ! 3
Molded amosite insulation._........_._; 23

85-percent magnesia and other hu.h- '
temperature insulation ___. ... ... 22

Marine insulating boaed. . ____.___.__.
Spraved insulation. ..o oo .. 3
Y

DIRECTORY OF ASBESTOS PROD-
UCTS MANUFACTURERS

There are over 100 manufacturers of asbestos
products in the United States. Only the larger

manufacturers of products that may be re-

aarded as of greatest strategic importance are
ll:ted here.

Asbestos textile products

Plunt location
American  Asbestos  Textile Norristown, Pa.
Corp.

Asbestos Textile Co., Inc-.._. North Brooktield,
Mass.

Asten Hill Manunfacturing Coo Philadelphia., Pa.

Carolina Asbestos Cooooaoo_. Davidson, N, ¢,

Garlock Packing Co___ .. ____ Palmyra. N, Y.

Johns-Manville Sales Corp-_. Maaville, N. J.

Keasbey & Mattison Coo_.... Meredith. N. H.

Raybestos-Manhattan, inc... Manhein. Da.
North Charleston. 8. (
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dxbestos tertile product—Continued

Russell Manufacturing Co. .
Sonrhern Ashestox (o
Tidlman-MeCluaskey

Fibries

{0,
Union Ashestos & Bublier C'o
U, S Rubber Coo__L__

Plunt lnration
Middletown. Coun.
Charlotte, N. C,
Kirkwoml, Mo,

Marshville, N
Flowansville, Ga,

Lxte stos /;:/:'A'/',:!/.\- anrl l/ll.\'l{(jf.\‘

Ameriean  Asbestos Textile
[ orp.

Atlas Ashestos Cn

Colt’s Pateur Fire Arms Col

Crane Packing Co_ L.

Destroit tasket & \l.mufm -
turing e,

Garloek aeking Co___

Goodyenr Tire & Bubber Co

Green Tweed & Co___ . _._.__.

Johns-Munville Produocts
Corp.

Keasbey & Mattison Co_ .. __

Ihilip Carer Mauufacturing
Co.

Rayrbestos-Manhattan., Ine__.

Rubber & Ashestox Corpo._..
Uunion Asbestox & Rubber Co__

Norvristown, Pa.

North Wales, ',
Iartford. Conn.
Chieago, HL
Detroit, Mich.

Pualmyra, N, Y.
ARron, Ohin
North Walex, Pa.
Manville, N, J.
Wiaakezun, [1L
Ambhler. I"a.
Cincinnati, Ohlo

Manheim, Pa.
seratford, Conn.

Narth Charleston, S. C.

Bloowmtield, N. .J.
Marshville, N. C.

85-pereent magnesia insulation

Ehret Magnesia Coooooeaoooo

Fiberboard Paper Products
Corp.

Jobhas-Manville Produets
Corp.

Keasbey & Mattison Co.o_..

Mundet Cork Corpro oo ocaoo

Philip Carey Manufacturing
CU.

Valles Forge, Pa,
Ewmerygville, Calif.

Wankegan, Il
Ambler, 1"

Norvth Bergen, N, J.
Plymouth Meeting, Pa.

Jolded beuke Tinings

American Brake Shoe Co.--_..

Asbestos Manufacturing Co___
Asbestos Textile Co

Gatke COrPe cmemanccmcaemee

Detroit, Mich.
Winchester, Va
Huntington, Ind.
Chieago, I1L

Do.

Molded broke inings—Continued

Plant tocation

Generitl Motors Corpae a2 Dragton, Ohio
Johns-Manville Produces Wiaukewan. [l
Corp.
Lasko Brake Produers Corpo.. Oakiand, Calif,
L. Jd. Miley Ca.of Tudiana_ . Novth Manchester, Inil,

Palmer Asbestos & Rubber Coo Chicaen, 11
Raybestos-Manhatrn, Ineeooe Manheim, .
Itssate, NOJL
st ford, Conn,
Ru~sell Manutacmring Cooo. Middletown, Conn,
Thermoid Co_o .o _o__. Trenton, N J.

FABRICATION OF ASBESTOS
PRODUCTS

Table 34 shows the principal asbestos prod-
ucts manufactured and their value by groups.
Although most of these materials are constmed
in the CUhited States, the export trade (table
33} 1s significant.

TaBLE 34.—Value of xlupmenh of axbestos prod-
ucts in the Tnited States, 1954-33

{U. 8. Departmient of Commeree, Bureau of the Conais!

L ioss

Product 1954
Ashestos textiles_ ... .. R28, 335, 0 R32 863, DD
Asbestos  friction ma- - :
teriads . ... _......... COTEOSA2, 000 1 L 969, boo

Asphalt Hoor tile_....._.{ 90,672 000 © 9%, 130, 00O
Ashestos-cement shingles i i

and clapboard. ... .. .. 33,263, 00+ 3T, L2 000
Asbestos-cement fat .
and corrugated sheets | !
and wallboard. ... _._.] 21,766,000 i 22 303, 000
Other asbestos-cement | i
produets. ... ....... 133,904, 00 635, 729, 000
Not specified by kind. .. . LWL OB . L 101 000
Total._.._.._.... 1 323, 093, VU0 373, T09. vYo

TaBLe 35.—Value of asbestos products erported from the United States. 19351-56

[U. 8. Department of Commerce. Bureau of the Census]|

!
Produect 1951 1952 f 1933 1954 ' 1955 1956
N ’ i
Brake linings and blocks....| $7, 359, 936 | 35, 537. 34 268, 736 | 34, 620, 416 | 54,995,315 | 3$5. 380. 351
Clutch facings and linings_._ 935. 913 996, 080 000. 725 879, 450 027, 597 910. 820
Construction materials . _ . ... 2,526, 784 2,822,802 ; 2,457,973 2,521, 632 3, 033, 227 3. 740, 6340
Pipe covering and cement. .. 1433, 367 655, 254 592, 054 633, 224 806, 976 737. iR
Textile~, yarn, and packing_.[ 2,391,082 2,428 123 | 2,013,852 2, 434,904 | 2, 603, 6356 2, 783, 50
Other . oo e eceeceaa 632, 407 388, 409 | 382, 492 333, 136 430, 146 | 607. 017

14. 320, 389

13,027, 739 |

10, 615, 832 | 11, 475, 082 L4, 171 3o

12, 820, 917 ;

The fire resistance of asbestos, combined with
its fibrous character, adapts it admirably for
the manufacture of flexible, heat-insulating
products, packing, and gaskets for use in plages

where articles containing fibers of animal or
vegetable origin would be less enduring and
would create tre hazards. The addition of a--
bestos to various tireproof building materials

42 008 1806

—"



CHAPTER 13. USES AND REQUIREMENTS OF USE ’ 59

lends strength and Hexibilitv; furthernore,
manufacturers of many miscellaneous produets
Hid that asbestos, when nsed as an ingredient,
imparts superior gualities.

The prmufacture of ashestos products in-
volves many diversiticd and complex provesses,
Only a brief sumimary of the principal opera-
tions is presented herein beeanse this report
deals primarily with raw matetials.

FABRICS

The processes involved in manufacturing as-
Destos fabries, in general, follow those employedl
in spinning and weaving eotton, wool, silk. ov
ravon, The asbestos fibers are generally shorter
than those of organic origin, but they differ
from them mainly in the narure of the fiber sur-
face. Wool fibers are covered with scaly bands
known as imbrications, and cotton fibers are
rotieh, twisted. and irregular: but asbesros tibers
have no nodules, twists, or irregularities on the
surface that permit one tiber to cling to an-
other. This smooth, slippery condition creates
such difficulties in spinning that the manufac-
ture of a 100-percent ashestos yarn is slow and
costlv.  Fov t\lis reason, some other fiber, such
as cotton ov rayon, is added to act as a vehicle
to carry the ashestos throngh the spinning proc-
ess. The proportion of organic fiber added
varies with the characterof the asbestos and the
requirements of the finished product.

'll’he preliminary treatment of asbestos fibers
before they arve made into fabrics has been
described under Milling Methods. The pre-
pared asbestos tibers, with the addition of the
necessary quantity of cotton or rayon, are mixed
thoroughly  with revolving beaters. Some
nanufacturers. however, introduce the organic
material at a later stage.

Cavding is the next step in the manufacturing
process. Leather-covered carding rolls are
ticred with sharp steel bristles. They comb the
fibers into p:u-:[l)lel position and remove short
fibers. bits of rock. and dust. After passing a
succession of carding rolls. the fiber emerges
as a loose blanket. which may be turned 90°
and passed through another carding machine.
The blanket is then separated into rovings,
which are gathered in a roll on a Jack spool
and spun into yarn as in ordinary textile mills.

Yarns are made in various sizes: a “3-cut”
varn meastres about 300 yards to the pound and
a =S0-cut” yarn about 3000 yards. Yarn
is twisced exceptionally hard for thread used in
sewing theater curtains, asbestos clothing. or
other asbestos fabrics. The spindles of single-
ply yarn are transferred to twisting machines
and twisted into 2- or 3-ply yarn. which is
wound on spools. Asbestos cord and rope are
made by twisting several strands together.

AR AN A R TR
: ' .

When yarn is to be used for making brake-
batuds or packings, it usually is veinforeed with
fine copper. brass, or lead wire. Thus, for
brakebands 3 strands of single-ply varn and 2
strands of brass wive of mge Nos. (b, o007,
or (LN niay be twisted together, For packines
a zingle lead wire or 1 to 3 strauds of bras<
wite are twisted with 2 or 3 strands of asbesros
yarn, Produers prepaved in this way are known
as “metallic yarns.”

Weaving into fabrics follows well-known
processes employved in cotton or wonlen textile
mills,  Asbestos cloth i3 used for lavoine on
=hipboard, for theater curtains, firepront vloth-
g, aml many other textile products. Sinele-
ply asbestos varu is braided into tape. Merallic
yarn containing about 16 percent cotron is wo-
ven into strips for brakeband linings, Sramd-
ard widths range from 1 tnch to 6 inches and
standard thicknesses from 14 to %5 inch. They
are processed with rubber and other inuredients.

Asbestos packings and gaskers are mude in
various ways. \szbestos yarn may he twisted
or braided into valve-stem packings. the briided
forms may be compressed into rings, and us-
bestos cloth may be cut into gaskets or other
desired forms. They may be coated or impreg-
nated with rubber compounds. vil. or tHake
graphite.  Metallic yarn is used in =ome pack-
ings.  Further detail on the nse of ashestos in
fabrics has been published ().

SHINGLES AND LUMBER

\sbestos building materials, such as rooting
shingles and siding, consist of portland vement,
about 15 percent of shingle-grade ashestos, and
coloring matter as desired. When mannfac-
tured by the so-called dry process, the raw ma-
terinls are mixed dry in a cylindvieal mixer
provided with paddles. The mixture is spread
evenly on an 18-inch conveyor belt and sprayed
with water at 1830° F. Rollers compress it to
the required thickness. and a rotary cutter sepu-
rates it into individual shingles or slabs.  =hin-
wles or slabs, separated by steel pallets, are
piled in stacks and squeezed in hydraulic presses
at a pressure of 20,000 pounds per square inch:
they are then cured and trimmed. Shingles ave
punched for nailing.

Such products are also made by a wet method
known as the laminated or “Hatschek™ process,
first used in Austria and named afrer the in-
ventor. Cement, shingle-grade asbestos. and
coloring matter ave mixed with a larwe quantity
of water, agitated thoroughly with a beater,
and pumped to the Harschek machine. which
builds up sheets in successive laminatious to
the desired thickness. Portland cement thus
mixed with a larre quantity of water doex not
lose its property of setting at a later ~taxe when
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most of the water is removed. Steam curing
hastens the setting. For shingle manufacture
thin sheets are made. Lumber consists of thick-
er and larcer sheets. Corrugated sheets are
made by crimping Hat sheets.

PAPER AND MILLBOARD

Asbestor of puper-=tock grade is mixed with
water to wake a thin shiery, which is agitated
thoronghly in J-foot denms covered with slats,
Search Hour or size, and =odium silicate derived
partly from the liquid squeezed out of the
paper at i Later stage are added ro the slurry.
The material is conveyed to a paper machine
similar to that used in manufacturing paper
from rags or wood pulp. Puarticles of stone or
other impurities are removed with sand-catch-
ing equipment. The sheets of paper pass be-
tween rollers to remove most of the water, are
dried on hot cylinders, and are wound in rolls.
If a two-ply paper is desired, one side of a sheet
is conted lightly with =odium silicate, and the
two sheets are run together over several hot
rolls. Crimped paper is made by passing the
sheets over corrugated rolls. In the manufac-
ture of air-cell pipe covering, the tips of the
corrngations are coated with sodium silicate,
and a flat sheet is added. When the process is
repeated a 2-ply, 3-ply, or thicker air-cell
covering may be made. ‘

Millboard is generally classed with paper be-
cause it is manufactured by the same process.
It is simply a thick paper: 1t bears the same re-
lation to asbestos paper that cardboard bears to
wrapping paper. The board usually is built up
on rectangular screens rather than on drums.

The manufacture of millboard gaskets is an
exacting process. The high speeds, tempera-
tures. and pressures attained bv modern auto-
mobiles and other machinery demand precise
qualities in the millboard used. It must have
nniform density and high strength. Variations
in tlhickness of the sheet must not exceed 0.002
inch.

ASBESTOS-CEMENT PIPE

The most widely used method of making as-
bestos-cement pipe is a modification of the lami-
nated process used for making shingles and
lumber. Portland cement and 15 or 20 percent
of asbestos and other ingredients are agitated
in water. The solids arve drawn from the slurry
on a fabric belt and deposited in successive
lavers on a rotating mandril, the diameter of
which will be the inside diameter cf the finished
pipe. When the desired thickness is reached,
rhe pipe is removed from the mandril, trimmed,
dried. and cured under steam pressure.

The time required for manufacture is gov-
erned largely by the drying period. The use of

e o

ashestos having free and rapid Alterability will
areatly speed up the process. For this reason,
South African and Australian crocidolite are
preferred types of asbestos, us they possess su-
perior rapul-filtering qualities. _\sbestos-ce-
ment pipes are used extensively because they
resist corrosion, compression, traction, or shock.
An admixture of sulfur and asbestos is wzed for
makine chemically resistant pipes. or linings for
steel pipes. The sulfur ts highly resistant to
chemical action. and the asbestos =upplies the
desired strength.

ASBESTOS-MAGNESIA INSULATION

Magnesium carbonate in a light Hutfy form
combined with asbestos makes an effective heat
insulator for steam pipes. The magnesium car-
honate used with the asbestos is chiefly of =ea-
water origin from the gulf coast. Magnesia
is also derived from dolomite, which is a double
carbonate of calcium and magnesium. By a
complex chemical process the magnesia is sepa-
rated in the form of a light, fine-grained. basic
magnesium carbonate. This product is also
derived from bitterns (the residual brines at
saltworks). A California plant uses a hydrous-
magnesia chemical-plant sludee.

About 15 percent by weight of asbestos is
added to the magnesium carbonate and the mix-
ture agitated thoroughly in water. The solids
are collected on a filter press and cast in the
form of pipe and block insulation. Such prod-
ucts are designated *“*85-percent magnesia,”

The asbestos used is commonly a mixture of
Canadian chrysotile and amosite. The propor-
tions may be 40 to 60 percent amosite and the
remainder chrysotile of Canadian Group 4 or
5. When fibers of fair length are used. the
proportion of fiber possibly may be reduced to
as low as 11 percent. If shorter fibers are used.
the percentage must be increased, possibly to
more than 15 percent. The shorter the tibers,
the greater the breakage loss in the finished
product. Long fibers of amosite cost less than
Canadian fibers of similar length.

HIGH-TEMPERATURE INSULATION

Special products consisting almost entirely
of amosite will resist temperatures of 550° to
900° F. Higher temperature insulating prod-
ucts, such as calcium silicate and diatomaceous
silica, are said to withstand temperatures of
1,050° to 1,200° F. They contain small quan-
tities of asbestos (usually amosite), possibly
up to 13 percent, that are added to serve as
binders.

Fibrous products are now made that will re-
sist temperatures above 2,000° F., but they con-
tain no asbestos.
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COMPOUNDED PACKINGS

Packings are used to prevent the escape of
steam ot compressed air around the moving
parts of machinery. Compounded packings are
miule of ashestos mixed with tillers and binders.
Fillers commonly used are clay, barite, mayg-
nesia, iron oxide, graphite, and cellulose.  The
binding materials ave gums, resins, lac, or rub-
ber dissolved in a volatile solvent. Hizh-grade
packings contain about 2 parts of asbestos to 1
part of tiller. The mixture is molded into
<heets of any desired thickness and nay be re-
inforced with vopper or lead foil.

ASBESTOS CEMENT

A type of boiler insulation consists chiefly of
short-tiber asbestos: a binder such as plastic
clay is used. The ingredients are mixed with
water to form a paste, which s applied with a
trowel. The tibers employed for such cements
ure the shortest and lowest priced grades.

MOLDED ARTICLES

Increasing quantities of short-fiber ashestos
are used in manufacturing laminated plastics,
electrieal fittings, and household appliances.
Mixtures of asbestos.. oil, gilsonite, resins, ce-
ment, and other ingredients are ground and
compressed in molds. Some of them are baked
in ovens and then polished and lacquered. Gil-
sonite imparts a brown color: if gray is desired.
the gilsonite is omitted. Short-tiber asbestos

mixed with synthetic resins. vecetable oils, or
other ingredients is eompressedd in molds to
miake so-culled asphalt Hoor tile. Sach riles
pay eontain 40 percent or move of short-tiber
ashestos; the industry has wrown to siwh pro-
portions that it Las created a market for laree
auantities of the shorter fibers that formerly
were disearded as waste,

NONCORROSIVE FILTERS

ITigh-grade  tremolite and  anthophyllise
varieties of amplibole asbestos are more ve-
sistant  to chemieal action than chrysotile.
Suitable fibers of these variertes are washed,
thoroughly fiberized, and acul-treated to ve-
move soluble impurities. The prepured fibers
are used in Gooclh crucibles ov for other tilter-

ing  processes employing strong ackds or
alkalies.
BIBLIOGRAPHY

1. Baporter, M. S, Filterability of Ashestos Filiers
Used in Wet Processex,  Canmdinn Min. sl Met.
Bull., vol. 420 1049, pp. 304008,

. Treker, J. Lo Blendinge Fibers for Fabrication of
Ashestos Textiles,  Asbestos, val, 32, Na. 12, June
1951, pp. +-11.

3. AsBesTos TEXTILE INSTITUTE  [Iandbook of  As-
bestox Textilex. LUhiladelphin 44, Pa., 19530 75 pp.

4. Baporrer, M. 8., AND STREIR, W. . Heut Treatinent
of Chrysotile Asbestos Fibers. Camaudian Min,
and Met. Bull.,, vol. 48, No. 314, February 10335,
pp. 8o-tit).

. Bapourter. M. S, aNp X1MENEz. M. R, The Role of
Ashestos in Plasties. Canadian Min, and Met,
Jull., vol. 49, No. 331, July 1956, pp. 453=4n,

1o

b Y

42 008 1809




CHAPTER 14. SUBSTITUTES FOR ASBESTOS

INCENTIVES FOR SUBSTITUTE
RESEARCH

Shortage is a strong incentive for seeking
substitutes. The wgeneral worldwide szhortage
of asbestos that existed during World War 11
and the early postwar period led to wide re.
search and experimentation on wmaterials that
might take its place. (iermany’s virtual isola-
tion from sources of asbestos prompted testing
in that country of such possi{)le substitutes as
rlass wool, steel wool, iron wire, syuthetic rub-
ber, organic plastics, cellulose, and treated
paper. Work on substitutes also was conducted
with considerably intensity in the United States
and several other countries.

Expanded production and a reduction in mili-
tary requirements for asbestos by 1954 had
brought supply and demand into approximate
balance, and the progressive relief from short-
awes that characterized the years 1952 to 1954
led to a relaxation in etforts to tind substitute
products. \Accordingly, there are few recent de-
velopments in this field. However, the major
dependence of the United States upon foreign
asbestos supplies, even though they are largely
controlled by a traditionally friendly nearby

" nation, is a situation that demands constant

awareness of the possibilities for substitution
under emergency conditions. The merits of
possible alternate products are therefore con-
sidered here.

SODA-LIME-SILICA GLASS FIBERS
AND MINERAL WOOL

Glass and related fibers are manufactured in
two basic forms—a short-fiber woollike mate-
rial and a continuous filament. Rock wool,
wlass wool, and slag wool are used primarily as
lightweight thermal insulation, such as house
fill. Such applications, in general, are not sub-
stitutes for asbestos. Glass filaments made by
more refined processes involving the use of
platinum dies are of high quality and uniform
size. Some of them are less than one-half mi-
cron in diameter and are adaptable to highly
apecialized uses, such as weaving into fabrics.
~uch filaments are used as substitutes for as-
bestos in some applications.

Glass fibers wiﬁ not burn, but they will soften
and coalesce when the temperature reaches a

62

vertain point, which varies accorling to the
composition of the gluzs. The heat and moix-
ture resistunce of the glass filaments is limited
Ly the organic film applied to the individnal
fibers during nanufacture to improve provess-
ing and reduce breakage during ~ubsequent ply-
ing and weaving operations.  Withont =neh a
conting, the fibers are relatively brittle and
self-abrasive. For high-temperature applica-
tions most of the organic tilm is removed by
lieating for a short time at about sow® .
(572° F.). The Gbers are then recouated with a
material suitable for the operating temperature.
When glass filaments are used without such
coatings, their properties are impaired to some
extent, but they will withstand temperatures up
to 1.200° F., which is an advantage in certain
applications.

Normally, glass resists weathering very well,
Windowpanes generally show no weathering ef-
fects, even after many decades of use. However,
the surface area per unit volume of very fine
elass fibers is so great that exposure to water
vapor results in relatively rapid deterioration.
Fibergins is therefore less resistant than as-
bestos to the etfects of steam or moisture. _\t-
tempts have been made to use glass fibers in
dlace of asbestos in asbestos-cement products,
sut such tests have given unsatisfactory results,
chiefly because of a chemical reaction between
the glass and cement. which decomposes the
fibers and destroys their etfective strength,

Glass fibers ave efficient thermal insulators in
various types of equipment. such as stoves und
refrigerators, where conditions are not corro-
sive. The high teusile strength, the greater
thermal stability compared with organic tibers,
and the electrical vesistance of glass fibers make
them suitable for electrical insulation, such as
sleeving for wire and tapes for the construction
of some types of motors. Fiberglas is used in
conjunction with, or as an optional alternate
material for, asbestos in Navy shipboard cables.
It is claimed, however. that the use of asbestos
results in greater resiliency in finished cables
than can be obtained with Fiberglas. Glass
fibers are permitted in specifications for cable
tiller (material that fills in the spaces in a group
of insulated cables), but they have not vet been
developed in a form that gives entirely satis-
factory cable performance. Because of its high
electrical and heat resistance, very thin glass-
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fiber paper may find advantageous use in con-
densers for electronie equipment: for example,
its use may make possible a reduction in the
size of the condensers.

A class-ashestos cloth was designed during
World War L1 to extend the =upply of ashestos
rextile Hbers, 1t has continued in u=e as a cov-
ering on thermal insulation applied to piping
on maval vessels. It is woven with a plied yarn
having one strand each of glass and asbestos
varn, Glass fabries or combined glass-usbestos
fabries have =ome advantawe over ashestos tex-
tile products because of lighter weight per
sutare vard and greater strength, but they are
venerally inferior to asbestos fabrics in resist-
ance to Hexure, abrasion, and chemtical action.
Fabries consisting of interwoven glass and as-
bestos yarns are now made in many weights and
colors for use as theater curtains and for fire-
proof draperies in schools, hospitals, libraries,
horels, and ships.

Coarse wlass tibers compressed into bats are
efficient ligheweicht air Hlters that are used
extensively for cleaning large volumes of air.
Asbestos is not widely used in this Held.

The use of Fiberglas as a substitute for as-
bestos in friction equipment has, in general,
aiven unsatisfactory results, chiefly because of
the abrasive effects of elass on brakedrums.
Al=o, the glass fabrics Jack the high resiliency
of those made of very finely divided asbestos
filaments.

During World War II and the Korean con-
flict a large part of the production of Fiberglas
was applied to military uses. Many manufac-
turers of electric insulating materials. such as
manufacturers of asbestos cloth and tapes. lami-
nates. varnished tubing, magnet-wire covering,
and mica-insulating products, are listed as users
of Fiberglas. Fiberglas was widely used dur-
ing World War IT for heat, sound, and electric
insulation on aircraft. Over 90 percent of the
ourput during World War II was used for mili-
tary ov essential civilian use.

Since it appears that Fiberglas can be substi-
ruted for asbestos in certain telds of applica-
tion, its future availability is of first impor-
tance. A question has been raised as to the
adequacy of Fiberglas production facilities.
The manufacture of Fiberglas in ultratine fila-
ments was originally limited to a single plant
operated by the Owens-Corning Fiberglas Corp.
=uch a situation tends to impose a serious limi-
tation on the supply of an essential product in
an emerzency. With limited manufacturing
facilities. the substitute product might be as
difficult to obtain as the asbestos it is supposed
to replace.

However. that situation no longer exists. The
original company has enlarged its operations

areatly: it manufactures Filwerelas in seven
widely separated factories. Furthermore, sev-
eral other companies now manufacture the
product under license. It is believed that fa-
cilities will be adequare to meet any ven~onable
demands that may develop in the near future.

2\ question has also been raised ax to lm-
itations on  Fiberglis manufacture imposed
by the need of platinum. .\t one stawe in the
process of Fiberglas manufacture the molten
rlass is drawn throuch perforations in a plati-
num-botromed cell or bushing: apparently, no
other substance can be ~ubstitured for tiw placi-
num =0 used. DBecanse platinim i~ produced in
limited quantities—a free-world production of
about 800,000 troy ounces a year—and has wide
scientific and industrial use, its availability for
wider application in this industry deserves care-
ful consideration. Dlatinum i~ a critical ma-
terial during war periods. Three important
circumstances tend to relieve to some extent
the threat of a possible shortaze:

1. There is very little loss of platinum Jduring
the process of Fiberglas manufacrure. The
holes through which the tibers are drawn will
gradually enlarge, and the platinum bushing
will accordingly have to be rebuilt. using the
same plarinum. Care is taken to recover any
dust or fragments of platinum. The Hrst instal-
lation is the important consideration. bur sub-
sequent replacement of losses is very ~mall,

2. Research is being conducted constautly to
find ways of reducing the quantity of platinum
required in each bushing. Presumably, some
saving is possible and will be accomplishedl,

3. Research is also being devoted to possible
substitution of some less costly and more abund-
ant substance for platinum. Limited progress
has Leen made, and there is at least sone promise
of success.

Another raw material essential to Fiberzlas
manufacture that may be in short supply in
times of emergency is cryolite, sodiun-alumi-
num fluoride (Na,\lF.). which is mined only
in Greenland. The supply. however. is aug-
mented by artificial cryolite manufactured from
fluorspar. If supplies of both these marterials
are limited. sodium silicotluoride may be substi-
tuted. It has been produced as a byvproduct
from phosphate rock.

HIGH-SILICA GLASS FIBERS

Glass fibers approximating vitreous siliea in
composition are superior to soda-lime-silica
elass fibers in resistance to deterioration from
the action of water vapor and to high tempera-
tures, but their manufacture is a ditficult prob-
lem. Fused silica is extremely viscous at its
melting point (1.723° C.), and its manutacture
into thin filuments is very difficult. To over-
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come this high viscosity, fluxes are added, the
fibers are made, and the Huxes are then removed.
Several methods uve used, hut they are similar
in principle.  First, filaments ave formed from
an eazily workable composition such as an alkali
siltenre. Second, the alkali or Hux in the fila-
ment 1= removed by leaching or ionie substitu-
tion, The resulting fibers wre relatively porons
amd high in siliea. They will wirhsr:mH with
litrle deterioration  temperatures  exceeding
Loo® o The minimum diameter of high-
<ifien fibers on which data were available in
(952 was ahout 2 wmicrons, and the averawe was
mueh greater.  On the orher hand, natural as-
hestos Hbers are only a fraction of a mieron in
diameter. Corrvespondingly. the silica fibers are
wineh less flexible than natural chrysotile. Be-
canse of their high woisture vesistance and
abtlity to withstand high temperatures, the
vitreous silica Hlaments undoubtediy can be
substitutedd for asbestos in some applications.
but it is «doubtful if they can replace asbestos
-where lexibility and elasticity are prime con-
siderations. . Furthermore, the cost of manu-
facture is very high. High-silica-glass fibers
are now made i much finer sizes than in 1952,
Dr. Rudolf Leutz claims to be the inventor of
a process for making synthetic asbestos in Ger-
many. His product. however, could not be
called svnthetic because its base was sodium
silicate. and an analysis of the final product in-
dicated that it consisted of over 97 percent
Si0.. It was. in fact. a silica-glass fiber.  Three
companies were licensed to manufacture this
product in 1943, but because of the military
reverses suffered by GGermany no progress was
made (4).!

OTHER SILICEOUS FIBERS

At least three companies are now making
aluminum silicate tibers. They employ blowing
processes, which do not require the use of plati-
num spinnerettes. Fusion may be accomplished
with an electric arc. These fibers may be em-
ployed where exposed to temperatures of 2,000°
F. or higher. They ave costly to make and have
spectal uses bevond the temperature ranges
where asbestos products are employed.

Fibers of pure quartz are now made in micron
sizes. They are alsn costly and are applied
ouly at high temperatures.

ORGANIC SUBSTITUTES

German scientists attempred to manufacture
varn from short-tiber asbestos mixed with long
orgunic fibers. such as cotton, cellulose, or syn-
thetics. bur the product obtained was very weak

* [ralicized numbers in parenthesea refer to items in the
biblivgraphy at thie end of this chaprer. . L
R S

(2). Cardboard with an orgunic plastic was
used in (Germany as a substirute for ashestos
packing in tanges of steam and water pipes.
This packing was satisfactory at pressures up to
5 atmospheres and temperatures up ta 1603
[t i~ stated that substitutes for asbestos in high-

“pressure packings have nor been suceeszful and

that all =ubstirures developed and used up to
194 were inferior to ashestos (£).

A diaphragm of Perlon (syuthetic fiber)
paper coated with barite paste was tried by L (5,
Furbenindnstrie as a substitute for ashestos
cloth a= a diaphragm in a Sremens-Billiter cell
in the manufacture of NaOIl by electrolvzis of
NaC'l solution, It failed within 30 winutes.
However, a polyvinyl chlortde diaphragm @ave
results equal to those obtained with ashestos
cloth ().

Although reports are somewhat conflicting,
olyvinyl fibers appear to be inferior to as-
bestns in asbestos-cement products.  Silicone
products alone or in combination with glass
fibers have been used successfully as wire cover-
ing in certain applications.

SUBSTITUTES FOR AMOSITE

As indicated elsewhere, an important use for
amosite is in the manufacture of light, tlutfy
insulation for use on marine turbines and jet-
planes. The fluffiness appears to be a function
of fiber diameter, the hiner fibers showing the
higher degree of thermal efficiency per unit
weight. Accordingly, it has been found that
Fiberglas having fiber diameters of less than 1
micron has a thermal efficiency comparuble with
that of amosite, but Fiberglas of this quality
costs 3 or 6 times as much as amosite. Caleium
silicate and diatomaceous-silica insulation prod-
ucts are used as substitutes for amosite in some
applications.

Chrysotile can be substituted for amosite in
85-percent magnesia products, with some in-
crease in weight per cubic foot and with a some-
what lower thermal efliciency. A substantial
substitution of chrysotile for amosite would,
in some instances, increase the weight per unit
volume beyond the limitations of military
specifications.

SUBSTITUTES FOR CROCIDOLITE

Crocidolite was used widely for a time in
making gas-mask filters. However, the Naval
Research Laboratory found that glass fibers
make superior gas tilters. In gas-mask tests in
a smoke-filled room, it was found that only 1
particle in 100,000 passed through the Fiber-
glas filter, and at the same time the mask caused
no noticeable increase in normal breathing re-
sistance. The filter paper can be made in any
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ovdinary paper mill (5). Because of the success
attained with Fiberglas air filters. the use of
Bolivian crocidolite is no longer regarded as
exsential in this application.

Because of its high resistance to chemieal
action. erocidolite has found wide use in mak-
ing acidproof packings.  One of the newer
plazties i= now replicing crocidolite to an in-
creising extent in this applieation, because it
i< =table up to 480° F. is vesistant to acids and
alkalies, and has low absorption.

The chief use of crocidolite in the United
Srates 1= in the nunifacture of ashestos-cement
pipe.  Lts principal assets ave its free lrerabil-
ity and high strength, No satisfactory substi-
tutes are now available. Substitution of ¢hiry-
sotile for crocidolire in this application would,
it i= claimed, retard the drying time of the fab-
vieated pipes so greatly that plant capacity

might be reduced as much as 5 percent. [Tow.
ever. some of the harsh Canadian chryv-orile
fibers. such as those produced at the Muneo
mine, Ontario, can be substituted for blne -
bestos to some extent.
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CHAPTER 15. BENEFICIATION OF ASBESTOS

THE LOW-IRON PROBLEM

During World War II and the following
Norvean conthier there was an acure shortage of
low-iron ashestos suitable for Navy eable con-
strietion. W\ quantity representing one-third
of the total shipboard cable requirement of
fiber was necessary to provide fiveproof electric
insularion.  Aeeording to Navy specifications,
the tatal ivon content of sueh usbestos could not
exceed 3.5 percent and the magnetic iron con-
rent. = percent.  Canadian tiber does not sat-
isfv the specitication for such use. Except for
a small supply from .\rizona, the entire re-
quirement was obtainable only from Southern
Rhodesia, and supplies from that source were
becoming smaller year by year. Under such
cirenmstances it became imperative that re-
search be conducted on methods of purifying
Canadian asbesros to make it suitable for Navy
use. This work was done mainly by industry,
althongh (vovernment made some contribution.

The other two-thirds of shipboard-cable-
asbestos needs ealled for long-tiber chrysotile
with total iron not exceeding 6 percent and
nagnetic iron 4 percent.  The supply of this
material was eritical, but it did not present as
serious a problem as the electrical grade.

Recently, a large deposit of low-iron asbestos
was found in British Columbia, Canada. and
supplies of the so-called nonferrous ashestos
adeqguate for Navy use are now obtainable from
that source. Hence, the urgency for develop-
ment of deironing processes no longer exists.
However, a record of the processes developed is
of value. parricularly as those established by
industry are still in use,

TREATMENT OF HIGH-IRON
ASBESTOS

The Johns-Manville Corp. conducted a great
deal of research on this problem and obrained
results justifving the erection of a special plant
at Tilcon, N. H., for manufacruring an asbestos-
hase, inorgunic, electric-insulating paper or tape
nmed “Quinterra” paper. Tilton was chosen
hecause it has a dust-free atmosplere. is within
easy reach of the Canadian asbestos mines, and
is fuvorably located for marketing. Another
reason was an abundant water supply.  Water
i5 1 prine necessity, as 7,000 puunds s required

66

in the manufactire of each ponud of Quinterra
paper.  Canadian asbestos is beaten and aci-
tated i water to separare the magunetite from
the tiber. The purified asbestos, blended with
clay, is fabricated by a special paperumking
process.  The paperhasa ('\nsml structire : that
15, 1t has neither holes nor interstives such as
those in woven produers.  The severe meeluuni-
cal treaument requived to free the magnetite
rends to break the asbestos fibers into shorter
lengths. s short fiber is used as raw material,
the paper is relatively weak. To give additional
strength when needed, the paper can be lamni-
nated with a Fiberzlas fabric or grid.

Raybestos-Manhattan. Inc.. has developed a
wet-process method of treating fibers, even
those of spinning length. To free the magnetite
from the fibers. a dispersing agent is used to
separate the fibers. Muany agents weve tried,
and one was Hnally found that would disperse
or separate the fibers from each other wirh
ninimum mechanical force. In other words,
a chemical process of fiber separation iz =ub-
stiruted for the mechanical beating or crushing
method. Thus, the magnetite is set free so
that it can be removed magnetically with very
little damage to the ibers. The purified fibers
are made into paper of the desired thickness,
which can be reinforced with Fiberglas or other
materials for added strength. The product is
known by the trade name “Novabestos.” In
connection with the Novabestos process, a pat-
ented process for dispersing chrysotile asbextos
by means of a monovalent anion in combination
with a polyvalent cation (3)* should be nien-
tioned.

Both Quinterra and Novabesros are now
manufactured commercially and are used ex-
tensively in cable construction and for other
nonferrous uses. According to the Bureau of
=hips, they are satisfactory products for Navy
use.

The recent importation of large quantities of
low-iron chrysotile from British Columbia,
Canada. apparently has had lirtle etfect on the
scope of the operations described. The deiron-
ing is =imply one step in a complex process de-
veloped through years »f research.

During the early 1950°s the Bureau of Mines
conducred tests on removal of magnetite from

! Italicized numbers in parentheses refer to items in the
bibliograpby at the ead of this chapter.
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CHAPTER 13. BENEFICATION OF ASBESTOS 67

asbestos by crushing and magnetic separation.
It was found. however, that much of the mag-
netite is so intimately assoctated with Canadian
ashestos that sepavation in a dry state was
uu=atisfactory,

The Naval Re-earch Laborutory has demon-
strated the ability of & papernmaker’s Vortrap
fo remove wagnetite from a wet slurey of as-
hestos,  Essentially the sepavation is etfected
by the swirling action that arises when rapidly
Howing water is infroduced into a pipe in a
tangenrial manner. The concomitant centrifu-
eal action tends to throw the heavy magnertite
arainst the walls, while the asbe~tos fibers, freed
from magnetite, remain suspended and ulti-
mately pass up wd out of the instrument to a
decker or other tber-vecovery apparatus. Fi-
bers of =pinning length have been cleaned with
fair success in a luboratory-size Vortrap (UY-
inch). s the magnetite grains tend to be in-
timately attached to the tibers, some usbestos
is carried away with the heavy fraction: on the
other hand. some fibers to which fine grains of
manetite ave attached, are light enough to be
carried upward with the iron-free asbestos,

In accordance with plans formulated by the
Naval Research Laboratory and the Bureau of
Mines, larger scale Vortrap tests with Canadian
asbestos were made in 1952, bur the results were
inconclusive. ;

From 1953 to 1935 the Bureau of Mines con-
ducted similar experimental work with its own
equipment, which disclosed that the Vortrap is
both a puritier and a classifier of asbestos tiber.
Tests made with this equipment indicate that
the magnetic-iron content of ordinary (Juebec
asbestos can readily be reduced to satisfy the
requirement of 2 percent or less stipulared 1 the
Nutional Stockpile Specification P=3-R, dated
June 10, 1933, At the sume time it separates
much of the short tibers present. \sthe deiron-
ing problem was no longer urgent. this work
was suspended.

Some investizators believe thar the actual
nuantity of total iron and magnetic iron in as-
bestos or its products is a faulty criterion of its
electrical resistance because much depends upon
the condition of the ivon present. Forexample,
a lavwe fragment of magnetite would be more
derriimental than the same quantity in the form
of numerous small fragments because the large
mass might constitute an uninterrupted path
for the electric current, whereas the small par-
ricles separated from each other by compara-
tively rexistant materials would provide a less
ready pathway along which the electric current
conld rravel. Accordingly, removal of the
farger fragments would improve the electrical
resistance of the product more than removal of
the sume quantity of iron in the form of small
fragments only.

{

Furthermore, the specifications recognize that
magnetic iron iz more detrimental than the non-
magnetic forms. If the lron-bearinge asbestos
were carried between the rerminals of an elec-
tric are. the short clreuir created when a rvela-
tively lavie piece of magnetite veaches the space
between the terminalz would not only break up
the fragment into =mall particles bur wonkl
uxidize the magnetite to ferric forms, which are
less harmful.  Methods of modifying the form
and particle size of the ivon minerals in asbestos
have not vet been fully explored.  Pos<ibly, the
best results can be obtained by cotlining proc-
esses of removing iron with methods of wiodity-
ingr the form and grain size of the iron particles
that remain.

The Jeffrey Manufacturing Co. developed a
method about 1925 whereby woven asbestos
tapes were passed between electrodes, with rhe
result that the larger particles of mawnetire
were volatilized or vonverted to nonmagnetic
compounds of iron. The resulting perforations
in the tape were sealed by a following treatment
with restis. When nonferrons tapes of satis-
factory dielectric resistance hecume wenerally
available, this method of treatment wus vavely
used. ’

In this connection it is pertinent to poiut out
the desirability of a more complete investiva-
tion of types of asbestos that may be high in
iron but in which the iron is present in silicate
forms that are relatively resistant to tle pussa;re
of electricity. Crocidolite. for example. is high
m iron, but little free iron oxide ix presen:.
The possibility of using crocidolite tor fabrivs
suitable for wire vovering has not been fully
exploved. i

The Bureau of Mines has undertaken a study
of all accessory minerals aszoctated with azhes-
tos and their etfects upon its utilization.”
Methods of removing undesirable impurities of
all kinds are being studied. Stndies ave also
in progress on the composition of asbestos and
on its physical and chemical properties in vela-
tion to use.

ELONGATION OF SHORT FIBERS

There is a growing need for a larger supply
of long spinning fibers of borh the low-iron and
the high-iron tvpes. s pointed out el-ewhere
in this report (p. 54), spinning fbers produced
in Canada constitute only about + percent of
total production. If some method eould be (de-
vised for converting short fibers into long ones,
the supply could be enlarged. To make short
tibers out of long ones is easy tall mill operarors
wish that it were not =o <imple). but to elonwate
short fibers 1s more difficult, Fortunately, the
vesearch scientist is not terrified by apparvently
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insurmountable barriers. and some research has
already been done in this field.

Driscoll and Bruce (/) claim that an im-
proved product can be made by mixing a
Slightly soluble metal compound, ~uch as lime,
with the short ashestos filers. A soluble =ilicare
i~ thien tsed to impresnate the asbestos miss awd
canse precipitation of a bouding agent such as
caleinm silicate.

Livdke (2) claims that shorr fibers can be
converted into long fibers, The fbers ave
oriented hy =ome means, as electrostarivally, into
paratlel position and ave then exposed to water
and thworine vapors at elevated remperatures.

Callinan () has devized a method of improv-
g the struetural and mechanieal properties of
ashestos,  Te claims that the reaction between
asbestos and silicon tetrachloride results in a
product that has a higher silicon content and
ureater tensile strength. He postulares that
the silicon tetrachloride reacts with the rermi-
nal hvdroxyl groups of chrvsorile and canses a

“eondensation, which leads to a substantial in-
crease in chain length,

Brandenberger and others () found rhat
when ~erpentine syuchesis was condunted in the
presence of natural serpentine fiber= (chry=o-
tile) no enlargzement in the grain. size of rhe
uarural ibers took place,
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CHAPTER 16. ASBESTOS SYNTHESIS

A=s United States mines furnish only a small
fraction of Jdomestic reguirvements of asbestos,
rthe =vnthesix of long-tibered, strong, and Hexi-
ble asbestos i= highly desirable as it would tend
to overcome the present nijor dependence of
the United States upon foreign countries in
times of emerwency.,  Mineral synthesis is a
well-established art.  Syuthetic supphirves and
rubies have been used as jewel bearings for
many vears. Recently, remarkable success has
been attained in making synthetic quartz erys-
tal, some progress has been realized in synthe-
sizing mica, and even the diamond is now made
as a furnace product. Sonte progress has been
nude in syuthesizing amphibole asbestos, but
chrysotile synthesis appears to be much more
dithieult.

SYNTHESIS OF CHRYSOTILE

Although there is little evidence of current
research on chrysotile synthesis, considerable
work has been done in the past. In 1929 Wells
(2) * synthesized what" he termed “a hydrous
magnesium silicate very similar to serpentine”
by the interaction of sodium silicate solution
with M2COy at 373° to 473° C. under pressures
of 200 to 230 atmospheres. ["nder similar con-
ditions, Ipatiev and Muvomtsetf (1) claim to
liive prepared chrysotile from a silica gel and
magnesiin salt solutions.

Using MgO and an alkali-free silicic acid,
Jander and Wuhrer () synthesized serpentine
at temperatures below the critical point of wa-
ter. No mention was made of fibers. .

Noll (11) rveduced the number of nuclei
formed during the synthesis by introducing the
reactants with great care into nickel or silver
tubes in the form of solutions in two layers or
arrata. One laver was composed of water glass
and eaustic soda and the ot[her of a magnesium
=alt such as MgCla. A gel that formed quickly
at the interface served as a ditfusion membrane,
which retarded the mixing of the solutions.
The tube and its contents were heated rapidly
to 3002 C. under a pressure of 100 atmospheres.
By this means groups or pockets of chrysotile
fibers were formed. The maximum fiber length
of the tilaments was 0.2 nun., which is longer
than the tiber length of the product obrained
without the ditfusion process.

t Italicized pumbers in purentheses refer to items (o the
biblioxrapby at the end of this chapter.

arEr ey

Stiddies of the MoO=-Si0~I1.0 syvstem by
Bowen and Tuttle (7) have shown that chryvso-
tile can be synthesized at temperatures below
50° (L and at pressinres of 2000 to 000 pus, 1,
The fibers thus formed were very =mall.

The properties determined on sumples of ~vn.
thetic chrysotile are found to be simiH:n- to those
reported for the maturndly vecnrring mineral,
For example, both exhibit similar dehydration
curves, N-ruy patterns, and refractive in-
dices (9).

Bates and coworkers (8) have rveported that
chrysotile tibers are actually hollow tibes,
Electron micrographs indicated that =vuthetic
chrysotile may have the sume tubular strmeture
{11). However. as a result of more recent re-
search, one author takes exception to the “hol-
low tube” theory on the ground that the density
is too nearly theoretical to allow =pace for the
voids in hollow tubes (/5).

The New Jersey Ceramic Research Station.
Rutgers University, has muade a study of the
hydrothermal synthesis of chrysorile. A pri-
mary objective was to determine the factors
that will promote growth of the hbrous habit.
Best results were obtained with wels. The ef-
fects of variations in pressure. temperature,
duration of run. and composition were investi-
gated. The chrysotile filaments produced were
of submicroscopic size. and no progress was
made in increasing their length,

Tests made at the Johns-Manville Research
Center in 1948 indicated that maguesin and
silica reacted under high pressure in the pres-
ence of mineralizers in a stainless-steel bowb o
form a product which, under magnitication,
appears to have a fibrous crystalline structure
similar to that of chrysotile asbe~to~,

SYNTHESIS OF AMPHIBOLES

Research on the synthesis of asbestos was
conducted in (Germany many vears ago. s
earty as 1935 Dr. Werner Liidke claimed to have
made synthetic amphibole asbestos 5},
Liidke’s process was a type of pneumurolvtic
synthesis; that is, it involved the reaction re.
sulting from the passage of heated vapor over
compounded mixtures. Bloomfeld (#). who
reviewed thoroughly all attempts to syvnthesize
asbestos in Germany, was present at a meeting
in 1955 at which vepresentatives of the a=lhe~ros-
products industry expressed the opinion that

1Y
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Dr. Liidke’s synthetie tiber in the state of de-
velopment ar that time was an unsatisfactory
veplacement for nutural asbestos, However, as
the country was faced with an acute shortage
of asbestos, the Anhaltizche Studiengesellschaft
supported Dr. Liidke. and a pilot plant was
butle at Bernburg in 1940, where attempts were
nude to develop the process commercially. The
synthetic tibers produced, however, were in-
ferior inquality and were never improved. An
attempt wis puule to manufacture high-pres-
~ure waskets. bur the svuthetic material was
not only chemically unstable but it would net
withstand the mechanical handling necessitated
by gqrantity production.  The requirements de-
manded for rhese gaxkets coulld not be sutistied
by the experitnental samples made of synthetic
axhestos.  \sbestos paper and millboard made
of the syvuthetic tibers did nat com{):\re favor-
ably with those nude of natural asbestos.

itz (4) has described Liidke-process asbes-
tos which, at one stage of development, came
from the furnace in the form of a large plate
about 300 mm. thick., He states that it was
broken up, shredded, and used in high-pressure
packings, brakebands, insulation, airplane cov-
erings, and paints.  Sitz's report indicates that
no mprovement had been made over the pre-
viously stated results obtained by using Doctor
Lidke’s material. .

Liidke's most successful experiments were re-
investigated at the Electrotechrical Laboratory
of the Federal Bureau of Mines, Norris. Tenn,,
to determine more precisely the etfect of vari-
ations in conditions during synthesis on the
quality of the product. This research resulted
in the synthesis of an alkali-containing amphi-
bole at a temperature as low as 400° C. and a
pre=sure of 1 atmosphere.

A eritieal review of previous syntheses of the
amphiboles, hoth by reactions in the solid state
and by crvstallizarion from melts. ave given by
Cometoro and Kohn (72). In the synthesis of
amphiboles a promising technique is to replace
the hydroxyl normally present in natural
amphiboles by fHuorine. just as in the more fami-
liar phlogopite-mica synthesis. By this means
svnthetic amphibole can be produced by crystal-
lizing a melt of the amphibole compesition in
a cloxed vontainer to retard volatilization of the
thuorides.

A study of well-formed, single crystals of
<vuthetie fluortvemolite showed that the indices
of refraction of the synthetic product were
slightly lower and the extinetion angle slichtly
higher than those of the natural mineral. To
show how closely the crystal structure of the
svuthetic compares with that of natural tremo-
lite, the unit-cell dimensions are compared in
table 36.

TABLE 36.—Cell dimen~ions of natural and arti-
Sicial tremolite

| ) Artiticiad
Natural tremolite

i tremaolite HComeforo
(Warrenit and Kohwm

(S R4
Moeme . oo AHIESTEOM UN{tS 0. 781
T, do....... LS. 007
P eiamaenaana do...._. 3. 267
- T2

PWarren, B. E., [The Structure of Tremolite 16z Mg Sio0n],
Zisehr, Krtst., vol. 72, 9%, . 44,

As all synthetic tibers made up to the time of
this investigation were weak and brittle, sreps
were taken to improve the physical quality of
the tibers and to determine the most satistae-
tory compositions that will produce fibwers rela-
tively free from impurities. To this end an ex-
tensive study of the isomorphism of syuthetie
Huoramphiboles was made at the Electrotechini-
cal Laboratory of the Bureau of Mines. This
work resulted in the synthesis of amphiboles in
a wide range of chemical compositions unknown
in nature.

A later report (13) of the Bureau of Mines
shows that the synthetic amphiboles Huov-rich-
terite and fluor-edenite differ very lirtle from
the natural minerals except in the replacement
of hydroxyl by Huorine and by a higher dexree
of purity. .\s the synthesized products were
made of pure constituents, they did not contain
the accessory components commonly occurring
in the natural minerals. The control of ~om-
position is an important factor in ashestns ~vn-
thesis. The properties of synchetic muphiinles
are, in general, almost identical with those of
their naturally occurring analogs. The repiace-
ment of hydroxyl by Huorine results in no ap-
preciable change in X-ray or optical properties.
Further studies have been made of the syn-
thesis of Huoramphiboles from melts (/6).

Controlled thermal gradients ean be used to
induce alinement of the crystals, first. by coul-
ing the melt from the botrom and. second. by
varying the shape of the container so that ¢nol-
ing will bezin at one small area. Fivure 3
shows the definite vertical orientation of am-
phibole tibers obtained by synthesis. (Scale on
photograph in millimeters.)

The Burean of Mines has synthesized am-
phibole asbestos fibers in very fine filmments.
Many were s0 small that they were well below
the resolving power of a petrographic wicro-
scope, These fibers were synthesized by pneu-
matolytic or solid-state reactions. Although
too weak for the ordinary uses of chry-otile.
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FicUre S8.—Syuthetic Amphibole Asbestos Made in Electrotechnical Laboratory, Norris, Tenn.

they may prove useful in applications where
high fiber strength is not essentinl—for ex-
ample, as a coustituent of impact-resistant
ceramic dielectrics.

Amphiboles are more easily synthesized than
chrysotile but. unfortunately, the ordinary
amphiboles have limited use. A highly desir-
able research objective is the synthesis of am-
phibole fibers approaching amosite or crocido-
lite in strength and Hexibility.

SYNTHESIS OF ASBESTIFORM
PRODUCTS

In addition to research on synthesis of
chrysotile and amphiboles—the two naturally
occurring Hbrous minerals of commercial in-
terest—experimentation is in progress on the
<vnthesis of other inorganic. crystalline. tibrous
materials. The Bureau of Mines has produced
a potassium-lead silicate (K.Pb,3i:0.,) in a
Hutfy tibrous form closelv resembling natural
asbestos in appearance. The fibers ure weak and
brittle and therefore not adapted for spinning
amd weaving. However, they have properties
such as purity of composition. guod elecrrical
insulating qualities. and high resistance to
thermal shock and impact that adapt them well
for use in ceramic bodies. They are easily fabri-
cated at relatively low temperatures (6U0° to

160578 =00

5

.180° C.).

Another possible use is as a filler
in plastics. The method of synthesis and tie
hysical and. chemical properties of the fibers
1ve been described (74). The potassium-lead
silicate is isomorphous with lead-aluminum sili-
cate, which also erystallizes in a fibrous habir.
Although there is no immediate promise of the
substitution of such tibers for asbestos, ther
synthesis may coutribute to the general theo-
retical study of inorganic crystalline fibers.
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CHAPTER 17. GOVERNMENT STOCKPILE PROGRAM

In every national emergency certain essential
types of ashestos have been in such short supply
that they have attained high priority awmong
stratezic materials. Because of the serious sit-
nations that have arisen through the inade-
quuacy of supplies, asbestos has found a place
in the stockpiling program, a brief history of
which is presented herein.

A re:lfization that the maintenance of na-
tional stockpiles of strategic and critical ma-
terials is an essential element of national se-
curity led to extensive studies of strategic-ma-
terial problems, particularly during the late
19530°s and for some yvears thereafter. During
1938 and early 1939 the Army and Navy Muni-
tions Board, with the assistance of the Depart-
uents of State and Interior and other agencies,
developed recommendations on stockpiling,
which led to the enactment of Public Law 117,
viith Congress, on June 7, 19539 this authorized
expenditure of 3100 million for stockpiling of
steategic and critical materials during the pe-
riod 1939 to 1943, inclusive. Under this act
the Secretaries of War: the Navy, and the In-
terior, acting jointly through the Army and
Navy Munitions Board, were authorized to de-
termine what materials were strategie and criti-
eal and the quantities and qualities of such
materinls that should be stockpiled. Under the
authorization of Public Law 117, appropria-
tions totaling 870 million were made by the
(Congress,

Public Law 117 was designed to provide a
hasis for stockpiling in peacerime, but when
war broke out in Europe and when the United
States later became involved in the conflict con-
ditions changed greatly. Further legislation
was enacted to meet the current needs, and
stockpile policies were developed to meet war-
time conditions.

Publie Law 117 was amended by Public Law
a20, 7uth Congress, on July 23, 1946, known as
the *Strategic and Critical Marterials Stockpil-
ing Aet.” Among its major objectives. it pro-
vided for the acquisition and stockpiling of
strategic minerals that are deficient or insuf-
ticiently developed in the Uunited States and,
through the Bureau of Mines and the Geological
Survey. the conduct of scientific, technologic,
and economic investigations of domestic min-
erals essential to the common defense or indus-
trial needs of the United States.

As a result of studies conducted in the early
1940's by the various agencies involved, the
Army and Navy Munitions Board issued on No-
vember 20, 1944, a list of strategic and critival
materials. The asbestos varieties Rhodesian
chrysotile and South African amosite appeared
in group A of the list.  Group A included “n-
tertals for which stockpiling is deemed the only
satisfactory means of insuring an wlequate sup-
ply for a future emergency.”  Hence the stock-
piling program for these minerals becan as of
that date. Authorization to stockpile Boliviun
crocidolite was granted December 22, 1949, No
other types or varieties of asbestos have been
added to the stockpile list. \fter stockpile
specitications  were established the word
“Rhodesian™ was omitted when reference was
made to chrysotile.  About 1944 the Armyv and
Navy Munitions Board established stockpile
committees on which various services and
agencies were represented. These groups= work-
ing in cooperation with the Bureau of Mines
and the Geological Survey made studies of
available supplies, future requirements, and
prospective shortages of the strategic minerals
and made recommendations as to stockpiling
programs. Stockpile objectives for the srra-
tegic grades of asbestos were changed from time
to time in accordance with changing cireunm-
stances. These objectives as well as stockpile
acquisitions are classified data that cannot be
discussed herein. The stockpile objective was
reached and Government purchase ceased for
Bolivian crocidolite in 19535 and for chrysotile
early in 1936. The amosite objectives have not
vet been reached.

To encourage expansion in production of low-
iron chrysotile in Arizona and at the same time
to accumulate a supplementary stockpile. a «o-
mestic purchase program was established by De-
fense Minerals Production Administration in
December 1952. It authorized purchase and
warehousing of Crude No. 1, No. 2. and No. 2
grades. It provided that the program wonld
run until October 1, 1957, or until a total of
1.500 tons (Crude No. I and No. 2 eombined)
had been purchased, whichever occurved tivst.
The latter alternative was reached eariy in 1956,

Although the material constitutes a supple-
mentary stockpile. it is not usable in its present
form. Tomake it conform with national stock-
pile specifications will require milling and grad-

3
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ing, with a consequent substantial reduction in
the tonnage of recoverable acceptable fber.
By congressional action (Public Law 73,
S4th Cong.. dated July 19, 1936) a new program
was established whereby the Department of the
Iuterior was authorized to purchase domestic
nonferrous chrysotile asbestos ineeting the same
speciications and under the saume regulations
as those in etfect during the former purchase
program.  The prices to be paid are those that
were in effect Jannary 1 1936, Purchases are
not to exceed 2.000 tons of No. 1 and No. 2
combined and not to exceed 2.000 tons of No. 3,
excepting that the No. 3 may be purchased only
when offered with No. 1 or Na. 2, or both, in a
ratio not in excess of 1 ton of No. 3 to 1 ton of
No. 1 or No. 2, or both. The Department of
the Interior delegated the authority to make

these purchases to General Services Administra-
tion July 31, 1956,

As stockpile objectives for low-iron chrysotile
have been reache({ and the situation is no longer
critical with respect to this commadity, the new
purchase program was not established pri-
marily to meet national-security needs. Irs
nutin_ purpose is to assist \rizona producers in
establishing their operations on a commerrial
basis that will permit continued activity with-
out governmental assistance. Some purchases
were made with funds remaining from the pre-
vious program. but such funds were inade-
quate for com{)letion of the new program which
was suspended in April 1957, In June 19537 riwe
Congress appropriated %215 million for pur-
chase of domestic low-iron chrysotile during
scal year 1938.
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CHAPTER 18. WAR CONTROLS AND EXPERIENCES

WORLD WAR II CONTROLS AND
EXPERIENCES

A brief chronologival history of asbestos pro-
curement during World War II follows. This
history was compiled by the War Production
Board in 1943, Copies of the vartous restrictive
orders follow this history. .\ section on restrie-
tions during the Kovean vontlict has been added.

Chronologiral outline of a hixtnory of axhestos procure-
went duving Waoeld War [

1940 (early) : D'r. Oliver Bowles. Burenu of Mines, rec-
commendel to the National Detense Counnission
action to insure production and importation of ade-
quate suppliex of Canadinn and Afviean asbestos,

June 27, 1940: Meeting of asbestos ilnporters and mann-
facturers held with Governwent otficials to discuss
meanxs of ascertaining stocks in the United States
and measurex to insure adequate supply.

October 15. 1940: National Defense Commission, Min-
ing and Mineral Products Division, outlined o plan
for asbesxtos proeurement: recomnended Govern-
went purchase for stockpile :

Shart tona

Chrysotile. Rholesian. . oo oaC 8. 3500
Amosite. __ -~ 8.0
Crocidolite . o e 3. W

Totale e oo e aemmm 20, 000

October 25. 1940: National Defenxe (‘omiixsion official
recommended the tollowing purchiases :
Short tona

Chrysotile. Rhodesian. oo oo oo 3. 00y
AIOsIte e em 9, Not
Crocilolite. - o e eeeeeemm 8, 000

B 57 1§ ES R 20, 0600

August 20. 1941: Nutional Defense Commission otficial
reconnnended to Deputy Administrator, Federal
Loan Agency. the following purchases :

Chrysotile. Rhudesian ; Short tons
C & G L 900
C X G 2 3, GO0
Awmosite :
Bl_.__ 1. 000
Bl or D3 ..o 13, 00
Crocitdolite:
A oo m 100
[ S 100
M i iieeee 10, ien)
Total. el 30. 7

December 1341: Critical need for axhextos was recog-
nized: It was decided at n meeting of Office ot Pro-
duction Management and asbestos-industry otficials
to conserve available stocks. A draft conservation
orvder was given preliminary discussion. Demands
for asbestos-cement corrugitted xheets and ashestox
textiles exceeded supply (xheets used for aircraft
angars and ordnance worksy.

Tanuary 20, 1842: Otfice of Production Manancement
Conservation Order M-7) wus issued to efect cua-

servittion of the asbestis supply and restrict the
usaze of AMfrican tbers,

February 28. 1942: Order M-T) wus trevised to tighten
restrictions.

1942 (early): War Praduction RBonrd Order M-1223% wax
issued to restrict the sale of iasbestos textiles and
pitckings contitining ashestos textiles,

April 1942: \ ship enrrying S50 tons of Atrican tiber
wits lost by xinking, Couservition Order M-70 was
amended to tizhten restrictious,

July 4, 1942: Order M-123 was amended to include
wovern triction materials,

July 1942: Cork il Ashestos Nection, WEPE, hal ve-
ceived questionmiire replies from manntacruring
plants <howing estimatred vaw-Aber reguirements: it
recommended to Ntockpiting and Shipping Branch,
WI'R. the following Gaverutneut purchases:

Nt tune

Chrysotile, Rhunlesinn:

[ S O I I 2 6500
C & G e ot ecceeeeemen 1, tum)
Amoxite :

2 3 IS KN

B3 or D8 e e 17,000
Crocidolite :

A e mmmm———m——ae 1y

Y e e e e e m—mmmm e —mm——— 1My

T S T 12, 500

b W1 £ § PRI = 411}

July 1942: Cork and Asbestos Section “made diligent
efforts to obtain requirements from the Armed Forees
for asbestos produets. Thexe requirements were
Hnatlly obtained «date uot stated) but were pre-
settted {n & form that was not useful. nor was much
faith placed in these figures.”

December 1942: Order M-123 was amended to add a
list of prohibited uses uand restrictions on permitred
types of ashestox textiles: it was decided in con-
snitation with Canadian producers aml with the
covperation of the Canadian Controller of Metals o
develop an allocation methed for the dixtribution of
asbestos fibers of Groups 1. 2. and 3. The plan pro-
vided for sunggestions to the Cianadian controtler v
the distribution of shipments to United Ntutes
manufacturers,

Contracts were signed for the purchase of asbestox
by the Governent affer a number of conferences be-
tween representatives of the Board of Econonie War-
fare and of the British Mixsion of Supply. These
vontracts called for detivery of the following trpes of
African asbestos during 1943

Chrysotite : Short tona

cC&G1 .61
C& G 5,404
C& G i, T4
C&G 5. 404
Amoxite :
Bl e 200
B3 ovr DA UL
3DM-1 3.0
Ml e m————— AN
Crocidolite :
Y € TSI o N
S e e e e et~ ac e mm————————— 414}
J XT] X8 S 57,490

)
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February 20, 1943: Some Order M-123 restrictions were
cotbined with Consgervation Order M-253. which
placed asbestos textilex under cowplete allocation
procedure : allocations were based on quarterly de-
q-ii-‘iuuls. established by the Requirements Comtiittee
(WEeR)Y.

Chief. Asbestos Section, WDPB. protested to Chief.
Minerals and Metals Division, Doard of Econowice
Warfire, ohjecting to phises of the purchase contract
tter Arrican asbestos), particnlarely to the larse
wmount of C & G 4 awl the small amouant of erocid-
olite purchasel.  This letter was acknowledied
Mavreh S0 1048, “hae up naril Angust 7 that sear uo
changes were made in the stockpiling and purchase
recomtendirion, There were unquestionuably errors
in jndement mide by all.concerued in this trans-
seriom,”™

March 17. 1943: Ovder M-253 changed to remove lamp
it buruer wicks trom restricred Hst,

April 1943: Orider L—1-d wus issued. This exempted
asbestosaetiient siding aad rooting from the provi-
sions of Oviler T.—41. (Uuder Order [L—41. the nse
of asbestos-cement shding and rooting shinzlex was
limited. Since about O35 percent of Canadian asbestos
wis then so used the mines had no ontlet and conld
not eotitinite production of the newded long tiber.)

July 1943: Combined Raw Marerials Board (United
States, Brirish, and Canadian assumed  respounsi-
bility for distribution of the supply of Canadian and
African asbestos among the three conntries. **Had
they entered the picture earlier it would have been
very hensficial. for, by and large, a tairv distribution
aof asbestos wix naude after the completion of the
Boarid of Eceiomiec Warfare's 1943 eontracts, which
haud been signed it Tondon in December 19427

October 1, 1943: Conxervation Order M-7! wias amended
to include restrictions on the use of Canadian lonz-
fiber ashestos and require the e of 1 ton of
Rhodesian C & G 3 for each 3 tons of Canadian
SR, also fnrther to restrict the use of Rhodesian
chrysotite fibers,

October 11. 1943: Conservation Order M-283 was
amended to inclwle remaining restrictions on the
nsex of ashestos in Orvder M-123, which was then
revoked.

January 31, 1944: Conservation Order M-79 was
amended to change restrictions on the uses of Rhn-
desian fibers and changing allocations of Canadian
SR from a monthly to a gquarterly hasis,

April 1944: The Navy called for a larzer increase in
rertirements for Navy lageing cloth and ashesros
textiles for Navy cable construcrion. Atter disens-
sion with the industry, it was ideciiled to expand
faciliriex.  Orders were placed for adiitional nma-
chinery. Research was started on the production
of a combination glass and asbestos cloth for Navy
lageing, By August this cloth had been developed
and approved. and the resultant incrense in pracluc-
tion larwely solved the Navy lagging-cloth problen.

Nofvembet 1944: Navy radically reduced requirements
or cible,

December 8. 1944: Order M-79 was amended to remove
restrictions on the use of African asbestos,

January 4. 1945: Order M-283 was amended to permit
certuin uses of ashestos textiles ¢dute to lower Nuvy
requiremments) and to permit the tiling of applications
for Navy cable construction on a quarterly basis and
thus en:nble manufacturers better to schedule their
production,

March 20, 1945: Order M-79 was changed to allow the
use nf 1 ton of RhodesianC & G 1or C & G2 ras well
as C & G 3) per 3 tons of Canadian spinning fiber.
Grade 3R.

August 11, 1945: Order M-283 was amended to permit
praduetion of civilian passenger-car and truck fric-
tion waterials.

Aqgust 20, 1945: Order M-79 was revoked.
August 31. 1945: Order M-253 was revaked 1all con-
trols on the ashestos industry were ended).

OFFICE OF PRODUCTION MANAGEMENT
CONSERVATION ORDER M-78 CURTAILING
THE USE OF CERTAIN TYPES OF ASBESTOS

WHERFAS national defense requirements have cre-
aterl shortase of certain types of asbestos tor the
combined peeds of defense, private aceount. and ex-
port: and the supply now ix and will be insutlicient
for lefense amd essential civilinn requirements unless
their use in certain produces wmanutacturved for civilian
nse is curtailed: awld it ix necessaey in the public in-
terest. to prowote the detense of the United States, to
conserve the suppty itnd direct the distribngion thereot :

N, therefore, it is herehy ordered,

That:

1064.1 (a) Restrictions on the Use of Certain Types
of Asbestos.

1) Unless otherwixe specifically authorized by the
Director of Privrities. ufter Februwry 1. UM no per-
son shall fabricate, spin. or process in any other way
usbestos fibre imported from South  Afriea except
where such fubrication, spinning. or processing is nec-
essitey to B Defense Orders as defined in Priovities
ftezulation No, 1, as amended from time to time.

(21 In addition ro the above limitation. unless other-
wise specitically authovized by the LDirector of ri-
orities, after February 1. 1942, no person shall tabri-
cite, spin. or process in any other way

11) Chrysotile axbestos tibre ( Rhodesian) Grade °
and G-1 and 2 except where such fabricating. spin-
1l}xing. or processing is necessary to fll Defense Orders
or:

tn) Core rovings to meet Navy speciications Nimmne
ber 17-1-20 (INT): (Insulation. electricil. asbestos
fibre, treatedt and untreated. dated October 1. 1941, or
as sawe way be amendeil.)

tb) Tupes and cloth which are required by specits
catfon to be of a nonferrous nature;

{e) Nouterrous lapps,

(ii) Amosite asbestos fibre (Grade B-1 or amosite
asbestos having a tibre length equivalent to thar of
Grade DB-1) except where ~uch tabricating. spinning,
or processing is necessary to fill Defenxe Orders for
Amosite woven felt blunkets and mattresses for turbine
insulation for uxe on naval and marittme ships.

(iii) Amwosite asbestos flbre (Grudde B-3, D-3, or
amosite asbestos having a fbre length equivalent to
that of Grade B-3 or D-3) except where sueh tubri-
cating. spinping. or processing is necessary to tll De-
fense Orders for:

(¢) Woven felt hlankets and mattresses and fetings
for turbine insulation for use on naval and maritime
<hips:

th) Fire proof board :

i) Npraved amosite;

(o) Eizhty-five perceut magnesia pipe covering and
blocks:

te) Molded amosite pipe covering and blocks;

171 Flexible amosite pipe insulation:

19y Dry pack insulation.

(3) Inaddition to the above limitarions unless other-
wise specifically authorized by the Director of Priori-
tles, after February 1, 142, no person shall install
eightr-tive percent magnesiit or other hizh tempera-
ture pipe covering except in installations where tem-
peratures of 200° Farhenheit or over oveur.

(b) Reports.

(1} Any person who manufactures or processes as.
bestus fibre shall. on or before the 10th day of Febru-
ary. 1942, and on or before the 10th day of each caleu-
dar month thereafter, tile with the Uffice of Production
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Management, Ref: M-79, all of the information re-
quired hy Forms PD-251 and PD-232, whichever is
applicuble.

12y In addition, any person who manufactures or
priwesses ashestos fihre shall. when requested. tile with
the Otfee of Production Management, Ref: M-79, all
the information required by Form I'D-253.

(¢) Prohibitions Against Sales or Deliveries. No per-
=<on shall hereafter ~ell or deliver ashestos ibre to any
person i€ he Kuows, or has reason to believe, such
mitterial ix to be txed in violation of the terms of this
Order.

(d) Limitation of Inventories. No manufacturer
shall receive delivery of axbestos fibre or products
thereot, in the form of raw materinis, semi-processed
materials, Anished parrs of sub-assemblies, nor shall he
put into process any raw muaterial in quantitiex which
in either case shail result in an inventory of such raw-
semi-provessed or Haished material in excesxs of
minimum practicable working inventory, taking {nto
consideration the limitations placed upon the produe-
tiou of asbestos tibre priductx by this Order.

(e) Miscellanecus Provisions:

(1) Applicability of Prioritics Regulation No. 1.
Thix Order and all transactions atfected thereby are
suhject to the provisions of Priorities Regulation No. 1
are 44, ax aended fro time to tiwe, except to the
extent that any provisivn hereot may be inconsistent
therewith, in which cuse the provisions of this Order
shall zuvern.

€2) dppenl. Any person affected by this Order who
eonsitterx that complinnce therewith would work an
exveptional amd unreasenable hardship upoa him or
that it would result in a degree of unetployment which
wonld be nnreasonably disproportionate compared with
the amount of asbestos tibre conserved, or that com.
plinnce with this Orler ould disrupt or impair a
program of conversion from non-ilefense work to de-
fense work, wmay appeal to the Office of Produetion
Manazement, Ref: M-70, setting forth the pertinent
faets and rhe reason he conxiders he is entitled to relief.
The Directar of Priorities may thereupon take such
action as he tdeews appropriate.

3) Applicability of Order. The prohibitions and
restrictiona contained in this Order shall applr to the
use of marerial in all articles hereafter manufacrured
irrespective of whether such articles are manufactured
pursunnt to a contract made prior or suhsequent to the
effective date hereof. or pursuant to a contract sap-
portedd by a preference rating. Insofar as any other
Order of the Director of Priorities may have the effect
of limiting nr curtailing to a greater extent than here-
in provided the use of ashestos fibre in the production
of any article, the limitations of such other Order
shall be observed.

(3) Corrcspondence and Communication. All reports
reqnired to he filed hereunder, and all communications
concerening this Order, shall, unless otherwise directed.
he addressed to:

Office of Production Manazement
Washington, D. C.. Ref: M-79

(3) Yialations. Any person who willfully violates
any provision of this Orvder, nr who by any act or omis-
sion falsifles records to he kept or information to be
furnished pursnant to this Ormler. may be prohihited
from receiving further deliveries of any material sub-
jeet to allocation, and such further action may be
tuken as is (leemerl appropriate. includinz a recom-
wendation for prosecution wniler Section 35 A of the
Criminal Coilde (18 U, 8. C. 8,

(Y Effcetive Date. This Order shall take effect im-
mwediately and shall conrinue in etfect until revoked.
{P. D. Rez. 1. Amended, Dec. 23, 1941, 6 F. R, 6680;
0. P. M. Reg, 3 Amendesd, Sept. 2. 1941, i F, R. 4865
E. 0. 8429, Jao. 7, 141, 6 F. R. 101; E. O. 8875, Aug. 28,

1941, 8 F. R. H83: sec. 2 fa). Public No. 671, Tath
Copgress, Third Nession. ag amended by Public No. an,
7Trth Congress, First Sessiony.
Date, this 20th day of Jannary 1942,
J. N, Knowlson
Acting Director of Prioeitics

WAR PRODUCTION BOARD CONSERVATION
ORDER M-78 CURTAILING THE USE OFf
CERTAIN TYPES OF ASBESTOS, AMEND-
MENT 1

(a) Paragraph (a) (3) of Section 1064.1 (Conserva-
tion Order No. M-79) is hereby amewded o read as
follows ;

“fn addition to the abeve limitations, unless other-
wise speciicnlly authorized by the Director of Indus-
try Operations, after February 1. 1942 no person shail
iostall eighty-Ave per cent magnesia or other hizh
temperiture pipe covering except (1) in installations
where temperatures of 200° F. or over occur, or +2) in
installations oa ships.”

(b) This amendtuent <hall take efYect jmmediatels.
Issued this 28th day of February. 1{N2Z.
JoX  KNownaoxN,
Dirretor of Industry Operiations

WAR PRODUCTION BOARD CONSERVATION
ORDER M-123—ASBESTOS TEXTILES

The fultillment of requirements for the ilefense of
the United States has created a shortage in the supply
of Asbestos Textiles for defense. fur private aceonnt.
and for export: aml the tfollowing Order is deetned
necessary aud approprinte in the public interest and
tu protuote the nutioual defense:

Section 1172.1 Conservation Order M-123.

(a) Unless otherwise specitically authorized by the
Director of Industry Operations. after April 4. 1142,
no magufacturer of Asbestos Textiles shall (eliver
Asbestos Textiles except

(1) for use in the manufacture of industrial pack-
ingsor

{2) on orders bearing a preference rating of A-10
or higher, .

(b) Applicability of Priorities Regulation No. 1.
This Order and all transactions affected hereby are
subject to the provisions of Priovities Regulatiou No.
1 (Part 0+). as amended from time to time. except
to the extent that any provision herent muy be incon-
sistent therewith in which vase the provisions of this
Qrder shall govern,

(c) Appeals. Any person affected by this Order who
cousiders that compliunce herewith would work an
exceptional and unreasouanble hardship upon him may
appeal to the War Production Board. setting forth the
pertinent facts and the reasons such person considers
thitt he is entitled to relief. The Director of Inidistry
Operations may thereupon take such action as he deems
appropriate,

(d) Communications. All communications enncerning
this Order shall. unless otherwise directed. be ad-
dressed to:

War Production Boarid
Wasbington, D. C.. Ref: M-123

(e) Violations. Any person who willfully violates any
provision of this Order, or who by any act or omission
talsifles records to be kept or informutien to be fur-
nished pursuant to this Order may be prohibited from
receiving further deliveries of auy material sitbhject to
allocation, and such further action way be taken as is
deemed appropriate, including a recommendativo for
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prosecition under Section 35 (A) of the Criminal
Ciode 118 UL 80 L8,

(f) Effective Date. Thix Order shall tuke effect im-
wediately.
[~sued this 30th day of March. 1942,
J. 8. KyowLsoNx
Direetor of [ndustry Operations

WAR PRODUCTION BOARD CONSERVATION
ORDER M-79 AS AMENDED JUNE 18, 1942—
ASBESTOS

Section 1064.1 (Conservation Order No. M-79) |is
hereby amended to vead as follows :

1064.1 Conservation Order M-79—(a) Restrictions
on the Use of Certain Types of Asbestos. (1) Uunless
otherwise specitically authorized by the Divector |of
Indusrry Operiations. no person shall fabricate, spin.
or process in any way ashestos tibre imported from
Seuth Africa except where such fabrieation. spinning,
or processing is necessary to till Defense Oriders as de-
finedl in Priorities Regulation No. 1, asx amended from
tite to time.

(2 In addition to the above limitation, nnless other-
wise specificaily authorized by the Direetor of Imlll\t‘r"
Oiperations, ne person shall fabricate, ~piu. or process
inany ways:

i) Rhodesian chrysotile asbestos fibre of Grade|C
and G=-1 or Grade C and -2, or Rhodesian chrysotiie
asbestos having i flbre lenxth equivalent to that jof
Rhodesian Gride C, G-1 and G-2, except where xuch
fubrication, spinning, or processing is necessiary to fitl
Defetse Orders for:

t1) Produets covered in Navy specification Number
17-1-29  (Insulation. Electrical, . Asbestos Fibre,
Treated and Untreated, dated J.mmu'v 20 U2, or fas
saue way be amended).

th) Lapps. yarns, tapes, and cloth which are re-
guired by Armys. Navy. or Maritime Commission spepl-
fications or underseriter's or covernmental safety re..'u‘
lations in effect on May 1, 1942, to be of a non- terrous
nature:

1ii) Amosite asbestos fibre of Grade B-1, or amosite
asbestos having a fibre length equivilent to that{of
Grade B-1. except where such fabricating. spinning,
ar processing is necessary to till Defense Orders for
amosite woven felt blankets and mattresses and tittings
for use ax insulation on ships.

t1ii) Amosite asbestos fibre of Grade B-3 or D=3,
or amosite asbestos having a tibre length eqmv.llenq to
that of Gieade B-3 or D-3. except where such fabri-
vating, spinning. or processing is necessary to fill De-
fense Orders for:

ta) Amosite woven felt blankets and mattresses and
tittings for use as insulation on ships.

th) Fireproof insulating board for installation |on
ships

(M Mnlded amosite pipe covering and blocks for use
as insnlation on ships. provided, however., that ‘rhp
amount of D-3 or B-3 or equivalent length amnsire
fihre used in such pipe covering or blocks shall not ex-
ceed 13 per cent by weight of flnished product.

1) Flexible amosite pipe insulations for installa-
tion nn <hips.

(b) Restrictions on the Use of Certain Types of As-
bestos Pipe Coverings. In addition to the above limita.
tions, no person shall install &5 per cent magnesia pipe
ecovering or other high temperiture molded axbestos
pipe covering except (1) in installations where tem-
peratures of 212¢ Fahrenheit or over aceur, (2)] i
installations undergronnd or in ships. or (3) as spe-
cifieally authovized hy the Director of Industry
Operations.

(c) Use of Waste Asbestos Materials. Waste or scrap
marterials pruduced in the fabrication, spiuning.| or
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processing  of asbestos  fibre imported from  South
Africa. which cannot be reprocessed and used in fabri-
cating. spinning, or processing operations permitted
under the foregoing litnitationx of thix tirder, may be
sold or disposed of without further restriction.

(d) Reports.

(1) Any person who manufactures or privesses any
type of asbestos tibre shall on or before the 10th day of
eich calendar mancth Hle with the War Uradaerion
Board, Ref: M=% all of the information reqiired by
Forms PD=-231 and PD=252, whichever ix applicihle,

t2) Any person who manufictures or processes
any trpe of ashextnx tihre shall, when requested, also
fite with the War I'roduction Ronrd. Ref: M-, all
the informatien required by Form [PD-25%,

(e) Prohibitions Against Sales or Deliveries. No per-
son shall hereifter sell or deliver South African as-
hestos fibre or peoduces made therefrom, to any per-
son If he knows, or has reason to believe, such ma-
terial or products are to be used in violation of the
terms of this Order.

(f) Limitation of Imnventories. No person ~hull re-
veive delivery of Rhodesiin or amosite ashestos tihre
products in the form of semi-processed materinls, fin-
ished parts or sub-ussemblies, nor shall he par inte
process said fibre ax raw material, in quanrities which
in either case shall result in an inventors of such ~emi-
processed or finished materinl in excess of a minitmnm
practicable working inventory, taking inte considera-
tion the limitations placed upon the production of
asbestos flbre products by thisx Order.

(g) Miscellaneous Provisions.

(1) Applicability of Priorities Requlution No, [,
This Order and all transactions affected thereby :re
subject to the provisions of Priorities Resulation No,
1 (Part H44) as amended from time to time, except
to the exrent that any provision hereof wmay he in-
consistent therewith, in which case the provisions of
this Order shall govern.

(2) dppeal. Any person affected by thix Order who
considers that compliance therewith would work an
exceptional and unreazonable hardship upon him or
that it would result in a degree of nnemployment which
would bhe unreasonably disproportionate compuaresd
with the mmount of asbestos fibre conserved. or that
complinnee with this Order would disrupt or impnir a
progriun of eonversion from non-defense work to de-
fense work. may appeal to the War Production Dl
Ret: M-79. by letter or other scritten communication.
in duplicnte, setting forth the pertinent facts and the
reason he considers he is entitled to relief. The [i-
rector of Industry Operations way thereupon take such
action as he deews appropriate,
=ty dApplicability of Order. The prohibitions an:i re-
strictions contained in thiz Order xhall apply to the
use of material in all articles hereafter manufactired
irrespective of whether such articles are manufucrured
pursuant to a contrict made prior or subsequenr to
the eifective date hereof, or pursnant to a contraet
supportedl by a preference rating. [nsofar s any
other Order of the Director of Industrs Operations
may have the effect of iimiting or cartailing o a
greater extent than herein provided rhe tise of ashestos
tdbhre in the production of any :rticle. the limitations
of such other Order shall be observedl.

3y Correspondence and Communications,
ports required to be Hled hereunder, and all communi.
citions cancerning this Ovder, shall, unless ntherwise
directed, be addressedt to: War Production Board,
Washington. D. C.. Ref: M-79.

{5y Violations, Any person who willfully viotares
any provision of this Order. or who, in connection with
this Order, willfully conceals a material fact or fur-
nishex fiulse information to auy department or agency
uf the [Uniredd Rtates is guilty of a crime, and upen
conviction muy be punished by fine or imprisonuent.

Al re-
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In addition. any such person iuay be prohibited from
making or obtaining further deliveries of, or from
processing or using, wateriitl under priority control
and may be deprived of priorities assistance,
Isxued this 15th day of Jone, 1942,
J. 5. ENxowLsoN
Dircrtor of Industry Operations

WAR PRODUCTION BOARD CONSERVATION
ORDER M-123 AS AMENDED JULY 4, 1942—
ASBESTOS TEXTILES

Section 11721 (Couservation Order M-123) is hereby
amended to rewd as follows:

§1172.1 Conservation Order M-123. (a) Unless oth-
erwise specifically authorized by the Director of In-
dustry Operations, no maunufacturer of asbestus tex-
tiles shall use asbestos textiles or deliver asbestos
textiles for use except:

11y In the wanutacture of industrial packings or
woven friction material; or )

(2) On orders bearing a preference rating of A-10
or higher.

(b) Applicability of Priorities Regulation No. 1. This
orler awmd all transactions affected thereby are sub-
ject to the provixinns of Priorities Rexulation No. 1
tPart 944). as amended from tiwe tu time, except to
the extent that any provisions bereof may be incon-
sistent therewith, in which case the provisions of
thix order shall govern.

(c) Appeal. Any person affected by this order who
considers that compliance therewith would work sa
exceptional and unreasonable hardship upon him, or
that it would resuit {n a degree of unemployment which
wallld be unreaxonably disproportionate compared with
the amount of ashestos rextiles conserved. or that com-
PMiance with this order would Jdisrupt or impair a pro-
wram of converxsion from aon-defenxe to defense work.
way appeil to the War Production Board by letter
or other written communication, in tripllcate, setting
forth the pertinent facts and the reaxon he considers he
i~ entitled to rellef. The Director of Industry Opera-
tions may thereupon take such action as he deem~
appropriate.

{d) Communications to War Production Board. All
reports required to be flled hereunder. and all com-
munications concerning this order. shall. unless other-
wixe direeted, be addressed to: War Productinn Board.
Cork-Asbestos Branch, Washington, D. C. Ref.:
M-123,

(e) Violations. Any person who willfully violates any
provision of this order. or who. in connection with rthis
order willfully conceals a material fact or furnishes
false information to any department or agency of the
["nited States is guilty of a crime. and upon conviction
may be punished by fine or imprisonment. In addi-
tion, anyg such person may be prohibited from making
or obtaining further deliveries of. or from processing
or using, material under priority control and may be
deprived of priorities assistance,
1P.D. Rez. 1. as amended, 6 F.R, 66880:; W.P.B. Rez.
1. 7 F.R. J681: E.0. 9024, 7 F.R. 329: E.0. %40, 7 F.R.
327: E.0.9125. T F. R. 2719 sec. 2 (a), Pub. Law 671,
Thirth Cong. as amended by Pub. Laws &9 and 3507.
TTth Cong.)

Issued this 4th day of July 1042,

J. 8. K~xowrsoy
Diveetor of Industry Operations,

WAR PRODUCTION BOARD CONSERVATION
ORDER M-79 AS OF SEPTEMBER 30, 1942

WHEREAS national defense requirements have cre-
ated a shovtage of certain trpes of asbestos for the

combined needds of defense, priviite aceount, aml ex-
port: and the supply now is and will be insuttcient tor
defense and essential civilian requirements uniless their
iise in certain products wanufactured for civilinn use
is curtailed: aml it is necessary in the public interest.
to promote the detense of the United States, to conserve
the supply undd direct the itistribution thereot :

Naowe, theresore, it @8 heredy ordered,

That:

§1064.1 Conservation Order M-79-~(a) Restrictions
on the Use of Certain Types of Asbestos. 111 [ nlexs uth-
erwise specifically authorized by the Director tieueral
for Operatious, no person shall Eabricate, spin. or
provess in any way asbestos gbre itported from South
Afrieit except where such fabrication, spinuing, or
processing is nevessary to fll defense orders as detined
in Priorities Reguliativn No. 1, as awended frowm tilne
to time,

(21 1n addition to the above limitation, unless nther-
wise specilcally authorized by the Director General
fur Operations, no person shull fabricate, spiu, ar proe-
ess il any way:

ti» Rhodesian chrysotile asbestos tihre of Gride C
and G-1 or Grasle C and G-2, or Rbvdesian chrysotite
asbestos having u Hbre lensth equivalent to that of Rhe-
tlesian Grade C. G-1 and G-2. except where such
fabrication, spinning, or processing is necessary to il
letense orders for:

{a) Products covered in Navy speciication Number
17-I-29  Insulation. Electricul.  Asbestos  Fibre,
Treated and Untreated, dated January 2. M2, or as
suwe may be amendeds.

1d) Lapps. yarns, tapes, aod cloth which are re-
quired by Arwmy, Navy, or Maritime ¢ommission speci-
fications or underwriter's or governmentil safety regu-
lations in effect on May 1, 1942, to be uf a aun-ferrous
nature;

tii} Amosite asbestos tibre of Graile B-1, or amosite
asbestos having a tibre length equivalent to that of
Grivle B-1l, except where such fubricating, spinnine,
or processing is necessary to fill defense orders for
amosite woven felt blankets ind mattresses and fttings
for use as insulation on ships.

(ilf) Amosite asbestos fibre of (irile B=3 or =3,
or amosite asbestos having a tibre lenzth equivalent to
that of Girade B-3 or D=3, except where ~uch fahricat-
ing. spinning, or processing is necessary to Hll defense
arders for:

ta) Amosite woven felt blankets and mattresses and
fittings for use as insulation on ships.

h«bl Fireproof insulating board for installation on
ships.

(c) Molded amosite pipe coverinz and blovks for
use ns insulation on ships: Procided, howerer, That
the amount of D=3 or B-3 or equivalent lencth anw-
site fibre used in such pipe coverinz or blocks shall not
exceed 15 per cent by weight of tinished product.

tdr Flexible amosite pipe insulutions for in~talla-
tion on ships.

(b) Bestrictions on the Use of Certain Types of As-
bestos Pipe Coverings. In addition to the abuve linnt:-
tions. no person shatl install 85 per cent masnesia pipe
coverinz or other high tetuperature molided ~huesros
pipe covering except (1) in installations where rem-
peratures of 212° Fahrenheit or over oceur, +20 in
installations underground or in ships. or ¢3) as speci-
fieally aunthorized by the Director General fur Ogaery-
tions.

(¢) Use of Waste Asbestos Materials. Waxste or ~rap
materials produvedt in the fabrication, spinning. or
processiny of ashestos tibre imporredt from Sourh
Africa. which eannot be reprocessed and used in fubri-
cating, spinning. or processing operations pertoited
under the forezoing limitations of this order. may he
sold or disposed of withont further restrictinn,

(d) Reports. (1} Any person who manufactinres or
processes any type of asbestos fibre <hall on or befure
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the 10th day of each calendar month file with the War
I'rodtuction Board, Ref.: M=79, all of the mtnrmdnon
required by Forms PD-231 and PD-2052, whicherver is
appelic able.

12) Any person who manufactures or processes any
type of ashestos fibre shall. when requested, also file
with rthe War Production Board. Ret.: M-79, all the
information required by Form PD-233.

(e) Prohibitions Against Sales or Deliveries. No per-
<o <hadl atter June 1s, 1942 sell or deliver South
African asbestos tibre or products made therefrom. to
any person if he Knows, or has reason to believe, ~uch
nuiterial or produets are to be used in violation of the
terms of this order.

(f) Limitation of Inventories. No person shall re-
caive dlelivery of Rhadesian or amosire ashestos tibre
praelnets in the form of semi-processed materials, fin-
ished parts or sub-assetbliex, nor shall he put into
process said flbre ax raw material. in quantitiex which
in either cuse shall result in an inventory of such semi-
processed or tinished material in excess of a4 minimam
practicable working inventory, taking into considera-
tion the limitations placed upon the production |of
ashestos fihre products by this order.

(g) Miscellaneous Provisions—i!) _Ipplicubility|of
Prioritiex Regulation 1. This order and all trunsucti‘ns
iIfected thereby iire subject to the provisions of Priori-
ties Reculation 1 (Part ‘44) as amendel from time to
time, except to the extent that any provision hereot
mays be inconsistent therewith, in which case the pro-
visionx of rhiz order shall govern.

t2) Appeal. Any person affected by this order swho
eonsiders rhat compliance therewith would work jan
exeeptional and unreasonable hardship upon him|or
that it wonld resulr in a degree of unemployment which
wotild he nnrensonably (ll~prnnnrtwn.ue compared w‘ith
the amount of ashestos fibre consepved. or that eom-
plinnce with this order would disxrupt or impair a pro-
zram of ennversion from nun-defense work to detepse
worlk, may appeal te the War Production Board, Ref.:
M-79, by letter or other written communication,|in
duplicate. setting forth the pertinent facts and the
reason he considers he Is entitled to relief. The Di-
rector General for Operations may thereupon take stich
actinn as he deems appropriate.

t.3Y Applicability nf Order. The prohibitions and re-
strictions contained in this order shall apply to the nse
of material in all articles manufactured after June[ls.
1942, irrespective of whether such articles are manu-
factred pursuant to a contract made prior or suhse-
qrient to June 1R, 1942, or pursuant to a contract ~np—
ported by a preference rating. Insofar as any nt‘her
orider of the Director General for Operations may h’l\'e
the etfect of limiting or curtailing to a greater extgnt
than herein provided the use of ashextos fibre in the
production of any arricle. the limitations of such other
order <hall be nhserved.

13) Corrceponderee and Communications, All re-
ports required to be filled hereunder. and all commqni-
ciations concerning this order. shall. unless othem"ise
direcred. he addressed to: War Production Board,
Washington, D, C.. Ref.: M-79.

(3) Vielations. Any person who willfully violn‘tes
any provision of this order. or who, in connection with
this order, willfully conceals a2 material fact or gxlr-
nishes failse information to any department or agency
of the Uuited States is guilty of a crime, and upon con-
viction may be punished by fine or imprisonment. | In
adddition, any such person may be prohibited from
matking or obtaining turther deliveries of. or from proc-
essing or usinz, material nnder priority comtrol and
may he deprived of priorities assistance.
+P. D. Rex. 1, as amended, 8 F. R. 6680;: W. P. B. Rez.
LYF. R.OG1:E. O W24 TF.R.320; E. 0. 0040, T E. R.

327: E. 0O, 9125, T F. R. 2719 sec. 2 (ay. ¥ub. lLaw
671, 76th Cong.. as amended by Pub. Laws ~ and 0%
T7th Cong.y

Issued June 18, 1042,

WAR PRODUCTION BOARD CONSERVATION
ORDER M-123 AS AMENDED DECEMBER 14,
1942—ASBESTOS TEXTILES

Section 1172.1 (Conservation Order M-1201 is hereby
awendetl to read aas follows:

§1172.1 Conservation Order M-123—(a) Deflnitions.
For the purposes of this order :

(1) “Ashestox textile” menns any material prodneed
from the wmineral axbestox by a earding operation, The
term also inclides such material at any stage of proe-
ess sttbseguent to the carding operation, except where
it has becowe a tinished itetu. or part thereof. or has
been phyxically incorporated in a finished item. or part
thereof. The term does not include sceap.

12) “Supplier” means any person who pradices any
asbestos textiles in any form. either for use by himself
as a wanufacturer or for sale to other manufucrurers,
The term alxo Incluides any person who otters any x-
bextos textile for sale to manufacturers,

(3) *Mapufacturer” means any person who uses any
asbestos textile to manuracture or tabricite a finishedt
item.

(4) “Put into process™ means the first chunge by the
manufaeturer in the form of material frow that torn
in which it is received by him.

t3) “Process™ tmeans change in any wayv the size,

form. shape. or characteristics ot the waterial. It also
means assemble.
(6) “Assemble” means combine or add parts,

whether of asbestos textile or any other material, with
or to other products or parts mwanufactured or fabri-
qited fn whole or in part of asbestos textile. where the
final product will not be a tinished item rewdy for ime
mediate sale or use without the cowbination or adldi-
tion of such products or parts. The term shall not le
deemedt to include the putting together of n tinixhed
item after delivery to a xitles outlet or cousuluer in
knockdown torm pursuant to an established custoun.
The term shall also not be deemed to include :eliling
finished parts to an otherwixe finishedl itemn where the
placing of one or more tinished parts, or the size or
type of one or more tinished parts, is determined by
the use to which the ultimate consumer is to put the
item,

(7) “Finished item™ means oil burner wicking or
any item on List A or List B.

(8) “Inventory” of a person includes the inventory
of affilintes and subsidiaries of such person. aml the
inventory of others where such inventory is unier the
control of. or under common control with, or availabie
for the use of. such person.

(9) “Implements of war’ means combat and procl-
ucts, complete for tactical operations tincluding, bnt
not limited to. aircratt, ammunition. arwmament. weap-
uns, ships, tapks. and wilitary vehiclesi, aned any pares,
assemblies. and materials to be incorporated in any of
the foreguing items being produced for the Army or
the Navy of the United States, the Maritime (ownis-
=ion. the War Shipping Administration. or for any
foreign governtent pursuaant to the act approved March
11, 1941, entitled "An Act to [’romote the Defeuse of
the United States” (Lend-Lense Act), where the use
of any asbestos textile ro the extent eniployeil ix re-
quired by the latest isstte of zoverniment <pecitications
tincluding performance speciticiitions, nuless utherwise
directed by the Director (Generanl fur Operatious: ap-
plicable to the contract. subcontract. or purchase order,
The term does not include tacilities or equipment used
to manufacture the toregoing itetus.
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(1) “Scrap” means any asbestos textile, the further
process of which as an asbestos textile is not practi-
cable.

(b) Restrictions on Delivery of Asbestog Textiles. On
and after December 14, 1042, no supplier shall deliver
any asbestos rextile to any wmwanufacturer when he
Kuows, or has reson to know, that such manufacturer
will teceive or nse such asbestos textile in violation of
the terius ot this order,

(¢) Restrictions on Manufacture of List A Products—
11y Putting intg Process, On and atter Deceiuber 14,
142, no manutacturer shall puet into process ans as-
hesros textile to utke any item on List A or part
thereof,

(21 Processing. On and atter December 14, 1942,
A ntnufacturer may continue the processing of any
asbhestos textile alveady it process on ~nch date to
ke any item on List A or part thereot, provided the
provessing thereof will be cotupleted on or before Feb-
raary 1. 1943, On and after February 1, 143, no
manufacturer shall provess in any way any asbestos
textile to muke any item on List A or part thereof.

(d) Restrictions on Manufacture of List B Products.
On and after the governing date specitied in List B,
no manufacturer in the manufacture of auy item ol
List B shall put into process uny asbestos textile of a
sride containing a greater percentage of asbestos than
underwriter's griude as defined in paragraph (3) (a)
of XN T M. Designation: D233,

(e) Restrictions on Manufacture of 0il Burner Wick-
ing. In the period between December 14, 1042, and
January 1. 1943, aad inany calendar wouth thereafter,
no mannfacturer shatl put into process any asbestos
rextile in the manufacture of vil burner wicking in ex-
vess of 1,24 of the aegregate amount by weight of such
isbestos teatile pur into process by such muanufacturer
in the muanufacrure of oil burner wicking in rhe cal-
ediar Veur 1M1 N

(t) Restrictions on Delivery of Finished Items. No
person shall deliver or aceept delivery of iany finished
itemn which he knows, or has reason to know, was
manufactured in viokition of the terws of this order.

(g) General Exception. Except as provided im para-
zraph (£), none of the provisions of this order shall
be deemed to limit or restrict the sale, delivery, or use
ot any tinished items. or the further processing of auy
such item. provided such further processing is neces-
sary for purposes of installation. application, servicing,
or repair of such item.

(h) Limitations of Inventories— (1) Suppliers’ In-
rentories,  No supplier shall produce asbestos textiles
which shall result in an inventory of such material in
excess of a minimuu practicable working inventory,
taking into consideration the limitations placed upon
the 11xe of axbesrox textiles by this order.

i2) Manufacturers’ Inventories. No manufacturer
shall receive delivery of any asbestog textile in the
form of raw materials. semi-processed materials. fin-
ished parts or sub-assembiies, nor shall he put into
process any raw material in quantities which in either
case xhall result in an inventory of raw, semi-processed.
or finished material in excess of a minimum practicable
working inventory, taking into consideration the limi-
tations placed upon the use of asbestus textiles by
this order.

(i) BReports. Each supplier. each manufacturer, and
every other person affected by this order shall ile such
reports ax may be requested from time to time by the
Direstor (feneral for Dperations.

(j) Miscellaneous Provisions—(1) ippeal. Any ap-
peil from the provisions of rhis order shall be made
by fiting a lerrer in triplicare. referring to the particnlar
provision appealed from and staring fully the grounds
of the appenl,

{2y Applicabitity of Order. The prohibitions and
restrictions contained in this order shall apply to the

s caa " F

use of material in all items manufactured after De-
cewber 14. 1042, irrespective of whether such items
are manufactured pursuant to i contrict made prioe
or subsequent to such sdate. Insofar as aov othier
order of the Director Geperal for Operations way have
the effect of limiting or curtailing to a greater extent
than hereitt provided the use of asbestos textile in the
production of any item, the liwitiations of surh other
nrider shall be ohserved.

(3) dpplicability of Prioritics Regulations. This
order and all transactions affected thereby ire subject
to all applicuble provisions of the priorities resnlations
of the War U'raduction Board, as amended frowm time
to time. :

i) Communicationy to War P'raduction Baurd, Al
reports required to be filed hereunder. il all come-
munications (oncerning this order, shall, unless other-
wise (directed, be addressed to: War I'rerduction Boword,
(i‘nrk-.\sbesms Divixiou. Washington, D. (. Ret.:

[-123.

(3) Violations. Auny person who willfully violares

any provision of this order, or who, in counection with
this order. willtully conceals a4 material fact or tur-
nishes false inforwation to any department or agency
of the United States is guilty of a crime, and upon von-
viction may be punished by tine or imprisonment, (n
addition, any fuch person may be prohibited from muk-
ing or obtaining further deliveries of, or from proc-
essing or uxing. material under priority rontrol and
may be rleprived of priorities assistanre.
(P.D. Reg. 1, as awended, § F.R. tis0: W.P.R, Reg, 1,
TFR.581: EO, 0024, TF.R.329: E.0. 040, 7 R 527
E.Q. 0125, 7 F. R. 2719; sec. 2 ta). Pub. Law 671, T6th
Congz., a8 amended by Pub. Laws 8) and 57, 77th
Cong.)

Issued this 14th day of December 1742,

FRy¥EST KANZLER,
Director General for Opervations,

RESTRICTED USES OF ASBESTOS TEXTILES UNDER CON-
SERVATION ORDER M-123 AS AMENDED DECEMBER 14,
1942

LIST A

1. Theater curtains and scenery.

2. Vibration eliminators fexcept for implements of
war).

. Gun covers,

. Radiator hose (except for implements of war).

. Anununition eontainers.

. Fire stops in antootive vehicles, buses. or trucks.
. Converor belts texcept tor glass industry).

. Henters and beater accessories (except for imple-
ments of war).

0. Filter =acks for liquids.

10, Parachute lare shields.

11. Clutch facing for aurnmotive vehirles (except
for implements of war), in accordance with numbers
assigned by the Brake Lining Manufacturers Associ.
ation in B. L. M, A. Catalog as shown in the 1939 edi-
tion, the 1940 supplement to the 193D editivn, aud the
1041 edition, to-wit:

O =1 e L3

416 732 902A 9448
506 736A 905 953A
316 7368 9054 953C
614 738 905D 933D
620 S$21B 905E 933E
621 827 903F 934
621A 859 909 955
628 SH2A 9094 9337
29 S82B 909B 9538
636 K80 929B 956
637 <41 929D 9567
638 §96A 9301 966
718 898 940 967
719B 900 9414 967 A
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968 990A 1047 1059B irself an ashestos rextile as defined in paragraph 1a)
968B 991 10474 106% t1), shull be deemed alse v be it consnnier.

96,9 991A 1051 1072 (b) Restrictions on Use and Delivery of Asbestos Tex-
975 9918 1052 1142§ tiles. (1) On and after April 1, 19435 no supplier shal|
979 993 10.§3_. ll~f2( deliver ashestox testiles. aml no person ~hall aceept
9]0 993A 1036 11544 delivery of ashestos textiles from a supplier. except
aR2 99-4 10'_11 ll'fﬂ upwn specific anthorization by the Director vienera) for
985 ] 993 lf)._)L.-\ lh_»Q.\ Operitions upen application pursuant to paragraph
9834 999 m‘_”_B. 170 () o exvept ax provided in parngraph ey,

as7 100::\ m,-.i( 1113 21 Each person specifically authotized to accept
().jS 10(‘.1‘:\ 10._\.\ 1151 delivery of asbestos textiles shall use such ashestos
3;84\ :gg;x {g_:g_\ textilex for the prrpose for which the anthorization

12, Brake lining in widths les< than 2°7 or in thickness
tess than 'y rexeept for implements of war and exeept
for B. L. M. A. Nos. 336 and 3414).

LIST B X
Goterning date

1. Laminated plasties_ . ... ... February 14, 1943,

2. Mechanical packing or gasket
material, which means any asbestos
textile material which has been
graphited, friction treated, or
otherwise treated with an adhesive
or impregnating substance, for use
ax, or for use in the manufacture
of, mechanical packings or gas~kets
(rxcept that proditced from blue
asbhestos fiber, and except for ime-
plements of wary____............ December 14, 1942

WAR PRODUCTION BOARD CONSERVATION
ORDER M-283—ASBESTOS TEXTILES

The fulfillment of requirements fur the refense of
the Cnirted SRtiatex has erented a shortaze in the supply
of ashestos textiles for defense, for private nc«:«mPt.
and for export: and the following order is deemed
nevessary and approprinte in the public interest and
to promote the national defense:

§1172.3 Conservation Order M-283—(a) Deflnitions.
For the purposes of this order:

t1) Asbestox textiles™ means any material initially
prodiced from rhe mineral ashestos by meuns of a card-
ing operation and incindex all such material in ghe
following forws subsequent to the carding operation:

Carniled tiber.

Plain rovinz tunderwriter’'s and commercial),

ladn roving cnbave underwriter's gradey,

Reinfores! roving.

Ciable gller.

Lapp~.

Wiek miude from roving.

Wick made on wicking card.

Yarn—-sinzle,

Yarn—plied.

Yarn—metallie.

Clath—11; ponnds per square yard and tighter. all weaves.

Cloth—heavier than 11, pounds per square yird. non-metallte.
plain weave, .

Cloth—heavier than 1Y pounds per square yvard. metallic.
plain weave, .

Clatli—ail weirhes, metallic and noo-metallic other than pluin
Wenve,

Tape—.110 to 25 thick.

Tape—Iy.’* thick and up.

Cord-—1"liin or treated.

Tuhing—woven or braided.
(2) “Supplier” means aay person who produces as-

bextis textiles from the nuneral asbestus by means|of

a canding operation,
(2 “Consinner” means any person wheo purchases

or aveepts lelivery of ashestos textiles from a supplier

tor resnie. ov fur use in the manufacture of other forms

of asbestos textiles or of articles made in whole or in

part of asbestos textiles, or for any other use. | A

~upplier. who uses asbestos textiles which he has pro-

duced in the manufacture of any product which is not

wiig requested, except ax otherwixe directeil by the
Director tieneral for Operations,

130 The Diirector Geuneritl for Operations ar his dis-
cretion may at ang time issue special divections to any
person, with respect to the tse. process to finat produer,
delivery, acceptance of delivery, or placing of ordees,
uf asbestox textilex by such person, notwithstouting the

" provision of paragraph () hereot, or special dired-

tions to any supplier with respect to the kinds of is.
hestox textiles which he may or mast nunafacrare,
and the grides and types of asbestos Hber which he
may or must use in the production of ashestos texriles,

(4) Such authorizations and directions will tw made
to ensure the satisfaction of requirements, direet and
fiddirect. for the defense of rhe United Ntates aml tor
essential civilian supply: and may also he minle in
consideration of any possible dislocation of labor, of
the problems of transportation, including cross-haul-
ine. and of the necexsity of Keeping a plant i nperation
so that it may be able to fulfill war orders and essential
requirements; and may be issued. il unless other.
wise specified by the Director Generil for Operations,
shall be complied with, without regard to prefereuce
ratings.

(¢) Small Order Exemption. (1) Any person may ac-
cept delivery of 100 pounds or less of asbestos textiles
in the aggregate during any one calendar wonth with-
nut specifie authorization, provided thar such person
hax not been specitically authorized to accept delivery
of any quantity of azhestos textiles during such mouth;
and

(2) Any supplier may deliver asbestos textiles with-
out specitic aurhorization to any person who shall
certify to him in writing that he is entitled, pmrsuant
to paragraph (c) (1), to acvept delivery, provided
that:

(i) No supplier shall deliver in the augregate in
any calendar month, pursuant to this pavagraph (ey,
an amount in excess of 3 per cent by weirght of his
actual shipments of asbestos textiles for the preceding
wontb:

(iiy No supplier shall muke deliveries during aqy
calendar month, pursuant to thix paragraph (¢). tf such
(eliveries will prevent completion of any deliveries
which have been specitically nuthorized for such mouth:

tiif) Such certification shall be signed by an author-
ized official. either manunlly or as provided in Priorities
Regulation No. 7. and shall be in substanrially the fol-
{owing form:

The undersicned hereby certifies pursuant te War Produc-
tion Board Order M-2%3 that the vequestsd deiivery of as-
tueston textiles plus other deliveries of asbestos textiles hereto-
fore aceented durine the nronth for which delivery is regiesged
does not excesd 100 pounds in the awgregate: and that the
undersigned tax not been specifically authorized by the War
Production Board to accept dellvery of any vuantiey of s
bestos  textiles during the wontli for which delivery s
requested.

Duted_

B_\':--

Authorized Otficial
(iv) No supplier shall uake deliveries, even aitins
<ieh certification. if he knows or has vreason to believe
rhat the certification is false : but in the abseuce of such

74 008 1830




CHAPTER 18. WAR CONTROLS AND EXPERIENCES S3

kuowledge or reasuu to believe, he way rely va such
certitication.

(31 For the purpose of this paragraph (cj, the 100
potnds exewption for each person shail be deewed to
extetid valy tu an individual, partsership, association,
busittess trusg, eorporitio. goverimental corporation
ur Eeney, of vthier business vrganization as a unit, awl
bl et be deewed to extend to each division, plaot,
store. or purehnsing azeney of sueh unit.

(d) Applicationsand Reports—(i) Counsimers. Lach
cohsiiier seeking anthorization to accept delivery of
asbestos rextiles daring any calendar month shall tle
application on Form PD-770.  3ix cupies shall be pre-
pareu, of which three (with table LI left blank) shall
he forwarded, not tater thin the Ist day of the mouth
preceling the wonth for which authorization for de-
livery is requested. to the supplier with whotu the order
or orders deseribed in such apptication are pliaced, aad
two with tabie 11 tilled vutr ~hall be sent. not later
than the 10th day of the wmouth preceding the month for
which authorization for delivery is requested, to the
War 'roduction Board., A separiate set of forms shall
be prepared for each plaat location of the applicunt and
for ewch supplier from whowm the delivery of asbestos
rextiles is seught.

(2) Nwpplicrs. Suppliers shall seek authorization to
deliver asbestos textiles only to consuwmers who have
filerl wirth them Form PD-77) in triplicate. Each
~upplier seeking authorization to mike such deliveries
to any consumer during any calendar montn shatl #il
out all three copies of Form PD-779 received from such
consumer, indivating thereon his proposed deliveries
during such mouth to such vonsutuer, and shall tite two
of such copies with the War Production Bouard on or
before the 135th day of the moath preceding the moath
for which delivery is requested by the consumer,

1.5y Other Reports, All persons atfected by this order
~shall file such other reports ns iy be requexted from
time to titne by the Director Geueral for Operations.

(e) Special Provisions. (1) Each supplier who con-
sumes all or patet of his production of asbestos textijes
in the manufucture of any privivet whieh is not itself
an asbestos textile. ax detined in paragraph (a) 11).
shall treat the praduction and consnmption parts of his
aperations as separate divisions, and delivery to him-
self for consumption shali be deemed delivery, requir-
ing authecization within the meaning of paragraph tb)
(1). Each =<uch =supplier in his separate capacity as a
consimer and as a s<applier shall file all the applica-
tionx and reports required hy paragraphs (43 (1) and
cdy 2), A supplier who consnumes all or any part of
his produerion of asbestos textiles in the manufacture
of produets which are not asbestns textiler as defined
in snbparagraph {a) (1) must request allneation only
fer that type of ashesins rextile that immedintely pre-
cveiles the manufactnring process which changes its
form berond that shown in the list of ashestns textiles
in paragraph (a) (1),

i2) Fach supplier shall notify the War Produetion
Raoard of rhe cancellation by a eonsumer of any author-
ized delivery or of his own inability to make anthorized
delivers within 3 days after he has notice of sneh fact.

(t) Miscellaneous Provisions—(!) Applicabdility of
Prioriticy Reaulations, This order andd all transactions
affected therebs are suhject to all applienble pravisions
of the prinrities reenlations of the War Production
Board, as imended from time tn time.

(2y Communications to War Produetion Board. All
reports required to he tiled hereunder. and all com-
wmnnicitions concerning this order. shail, wnless other-
wize «irected, be wildressed to: War Prailiietion Board.
Curk-Ashestos and Fibrous Glass Division, Washington.
D. C.. Ref.: M-283.

t3) Viotations. Any person who willfully violates
any provisiou of this vrder. or who, in connectiva with

’
. s

[ ok
o

this vrder, willfully conceals a wmaterinl fiact oe fure-
nishes false nformation to any departiment or ageucy
of the Uaited Ntafex isx guilty of a crime. and upen
conviction may be punished by fine or itnprisotment.
In addition, any such person may be prohibited troan
muking or obtaining turther detiveries of. or trom prowes
essitir or using, material nmder priocity contvol and
may be deprived of privrities assistaace.

Issued this Uth day of February 1043,

Curris B CaLber
Dircetor General for Operutions,

WAR PRODUCTION BOARD CONSERVATION
ORDER M-283 AS AMENDED MARCH 17,
1943—ASBESTOS TEXTILES

The fulfillment of requireweuts for the defenxe of
the Cuited Statex hax crented it shorfage in the suppiy
of asbestox textiles for defenxe. fur privafe aceount.
and for export: and the following order is deemel
necessury atd appropriante in the public interest aad
to promote the nutional defense:

§1172.3 Conservation Order M-283-—(a) Definitions.
Fur the purpuses of this order:

(1) “Asbestos textiles” meuans any wateriul initiadly
produced from the wmineral asbestos by means of i card-
ing operation and includes all such marterial in the fot-
lowing forms subxequent to the curding vperation:

w.}’&nn: Items pertaining to wicks were deleted Mareh 17,

Curded tber.

Phun eoving tundeewreiter's and commerectal).

Plain roving jabove underwrlter's srader.

Relulocced roving.

Cuble fller.

LR

Yarn—single,

Yarn—plied.

Yurn—meullle.

Cloth—~11 pounds per square yard and lighter. all wenves.

Cluth—heavier than 11, pounds per sgtuare yard, now-nwetallic,
plata weave,

Cluth—Dheavier than 11, pounds per symaee yard., metaline,
pluin weave,

Cluoth—all wetghts, metallic and noa-wetuallic uthee than plain
wenve,

Tuape——010 to 023" thick.

Tape—1i:'" thick and ap.

Cord-—plata or treated.

Tublug—woven or bratded.

(2) “Supplier” means any person who produces ng-
bestos textiles from the mineral asbestus by menus of
a carding operation,

(3) "Consumer”™ means any person who purchises
or accepts delivery of ashestous textilex from a supplier
for resale. or for use in the wanutacture uf other forms
of asbestos textiles or of articlex mude in whole or in
purt of asbestos textiles, or for any uther wse, .\ up-
plier. who uses asbestox textiles which he has prodnesd
in the manpufacture of auy product which is not ivself an
asbestos textile as detined in puragraph 1:) 1), <hall
be deemed also to be 1 consumer.

(b) Restrictions on Use and Delivery of Asbestos Tex-
tiles. (1) On and after April 1, 1943, no supplier ~hatl
deliver asbesitos textiles. nnd ve person shall accept
delivery of ashextos rextiles from a snpplier. excepr
upor specific anthorization by the Director tieneral tor
Operations upon application pursnant to paragraph
(d} or except as provided in parngraph 1.

(21 Each perxon specificnlly anthorized to sereept
delivery of ashestos textiles shall use sneh nxhestos tex-
tiles for the purpese for which the anthorization wis
requested, except as otherwise directed by the Director
General for Operations,

t3) The Director General for Operations at his lis.
cretfon may at any time issue special directions reoanye
petson with respect to the nse, pracess to il prodaer,
delivery, acceptance of delivery. or placing of orders of
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asbestos textiles by such person notwithstanding the
provision of paragraph (¢) hereof, or special directivos
to any supplier with respect to the Kinds of asbestos
textiles which he may or must manutacture, .lml the
erindes and types of asbestos tiber which he may or
st use in the production of asbestos textiles.
141 Such authorizations and directions will be made
to eusitre the satistaction of requirements, direct] and
indireet, tor the defense of the United States aod tor
essential civitian supply: and wmay also be made in
conspderation ol auy [m«il»le«Ii~lm.uinn of labor, of the
probliws of transporsation, inclnding  eross-haaliog,
ainl of the gecessity of keeping a plant in operation =o
that it may be able ro fuldll war orders and essential
requirements and may be issned. and. unless otheryy ise
specitied by the Director General for Operations, shall
be complied with, without regard to preference r.lring&
(¢) Small Order Exemption. (1) .y person umy ac-
' cept delivery af 100 ponnds or less aof ashextos re\tllei
in the awgreware during any oue caletlar month with-
out specilic authorization, provided that such person
has not been specitically authorized to aceept tlellvers’
of auy quantits  of asbestos textiles during such
wmonrh: amd .
12) Any supplier may deliver asvestos textiles with-
ot specilic authorization to any person who shall
cettify te him in writing that he is entitled. pursuant
to parageaph () (1), to aceept delivery. provided that:
tit No supplier <hall deliver in the agzrezate injany
ealendar month parsuant to this paragraph 1) an
amount in excexs of 3 per cent by weight of his actual
shipment of asbestos textiles for the preceding motth:
tiir No supplier shall make deliveries during |any
calendar month, pursuant to this parazeaph (c). if
such deliveries will prevent cotiplerion of any deliveries
which have heen specitically anthorized for such munth
tiihy Sneh certitication shatl be sjgned by an nnt‘hnr-
ized official. either manually or as prov ided in Priori-
ries Rezilation No. 7 and <hall be.in subxtantially the
tollowing form :

The niddersizned herehy certifiex pursuant to War Produe-
tinn Bourd Order M-252 that the reqnested delivery of .an-q-
tod texriles plus other deliveries nf ashestos textijes herﬂm-
fure geeepted durine the month for which delivery Ix rmmmml
does not exeeml 10 ponnds in the ageregats : and that the un.
dersizned s not besn specifically anthnrized hy the W nr}?ro-
duerion Banred to acespr :h-hwr\ of any cgu.mrin of ashestoy

textiles doring the month tor which deltvery is rw|m-~tod
furerd

Authiorized Otficia

tivy No sapplier shall make deliveries, even azainst
sneh cerrificntion, if he knows or his reason to heheve
that rhe cerritication ix false: but in rhe alhem'e of
such Kuowledse or reason to believe. he may rely on
such certiticution,

123 For rhe urpese of this paragraph (e}, the 100
poutuls exemprion for each person ~hall he deemeq to
exreml onlxr to an individual. partnership. association,
business trust. corporation. zovernment:l cnrpur'\‘rinn
ar azencs. or other business organization as a unit,
aud shall nor be deemed to extend to each dn'm‘xon,
plant. store, or purchasing agency of such unit. \

(d) Applications and Reports—i( I} Couvumers, Eaph
ronsitner seeking authorizition to aceept delivery of
ashesrux textiles during any calendar month shall file
application on Form PD-370. Rix eupies shall be|pre-
pitredd. of which three (with table II left blank) shall
be torwarded. not later than the 1st dayx of rthe month
precedling the month for which author.zation tor| de-
tivery is requested. to the sapplier with whom the order
nre arders described in such application are placed. |and
two (with table II filled out) shall be <ent, not later
than the 10th day of the month preceding the month
for which aurhorization for delivery is requested. tq the
War Prediction Board.  \ separate ~et of forms <hall

be prepared for each plant location of the applicant arul
for each supplier from whom the delivery of asbestos
textilex is =onghe,

(2) Suppliers. Suppliers shall seek authorization
to deliver asbestox textiles only to consumers who
have tiled with them Form PPD=779 in triplicats, Each
supplier seeking aurhorizagion to make sueh dehiv.
writs Toany couswmer during any catemdiar month
shall @il out all three copies of Form UD=TT) received
from =uch eonswmer, iudicating thereon his proposed
deliveries dluring sich month to such consmmer, sud
shall file two of such copies with the War Prodoction
Bourd ou or betore the 13¢h «day of the month pre-
cedling the woneh tor which ilelivery is requested by
the consumer.

1.3y Other Reports.  All persons affected by this
orter shall file such other rveports as way he re-
quested from time to titwe by the [Divector tieneral
for Operations.

(e) Special Provisions. (1} Eiuch supplier who rvon-
suines all or part of his production of istestos testiles
in the manufacture ot any product which isx nat itsell
an asbestox textile, as defined in parageaph (ay 11,
shall treat the production and cousnmption puires of
hix operations as separate divisions. and atelivery to
himselt for cousumption shall be decwmed delivery,
requiring authorization within the meaning of para-
graph (b) 1), Each such supplier in his sepstrate
capacity as a consumer and as a supplier shall file ail
the applications and reports required by paragraphs
Gy 4 aml fd) (2). A supplier who consumes all
or any part of hix praduction of asbestos texriles in
the manufacture of products which are not asbesras
textiles as defined {n subparageaph (o (1) must ve-
quest allocation only for that type of ashestos rextile
that immediately precedes the munufacturing process
which changes its form bevond that shown in the list
of asbextos textiles in paragraph tay 1y,

t2) Fach supplier shall notify the War Producrion
Board of the cancellation by a consutner of any author-
ized delivery or ot hix own inability to ke authorized
delivery within 3 days arter he has notice of such
fact.

(f) Miscellaneous Provisions—i 1) Applirability of
Prioritirs Regulations. This order and all transac-
tions atYected thereby are subject to all applicable pro-
vizjons of the priorities regulations of the War I'ro-
duction Doard, as amended trow rime to time.

(2 Commanications to War Production Board,
All reports required to be filed hereunder. and all come-
munications concerning this order. shall. unless othee-
wise directed, be adidressed to: War Production Dard,
Cork-Asbestos anid Fibrous tilass Divisiou. Washing-
ton. D. C.. Ref: M-u83

(3Y Violationx,  Any person who willfully violates
any provision of this order. or who, in counection with
this order, willfully conceals a material facr o fur.
nishes false information to nny departinent or agency
of the United Ntates is guilty of a crime. and upon
conviction may be punished by fine or imprisontient,
In addition. any such perxon may be prohibited from
wmaking ovr obtaining turther deliveries of. or from
processing or using, material under priority coutrol
and may be deprived of priorities assistance.

Issued this 17th day of March 1043.

curtis FoCaLpeR.
Director General for Operations,

WAR PRODUCTION BOARD SUPPLEMENTARY
CONSERVATION ORDER L-41-d—CON-
STRUCTION

In aceordanee with the provisions of § 10751, Con-
servation Order L-31, which the tollowing order supple-
ments :
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§1075.11 Supplementary Conservation Order L-41-d.
Coaservation Order L—i1, as amended, shall not apply
to the re-siding of any structure with asbestos siding
or the re-touting of auy structure with asbestos roofing
m:aterial, where any part of the existing siding or roof-
ing, as the case may he, ix in need of repuinting or
other muaintenance and repair: Procided, howerer,
That no rubber, metal other than fastenings, nor lum-
ber restricted by the provisions of paragraph (¢) of
Conservation Opder M-205 shall be used in such
re-silding or re-roofing.

Paragraph te) of Interpretation No. 1 of Conserva-
tion Order L-41 as awmended iy hereby revoked.

I=xxued this 16th day of April 1143,

War l'rovt'cTiox Boagp,
By J. Juskrn WikLAN,
Leenpding Neeretary.

WAR PRODUCTION BOARD CONSERVATION
ORDER M-79 AS AMENDED OCTOBER 1,
1943—CORK, ASBESTOS, AND FIBROUS
GLASS!

ASBESTOS

Section 3301.6' (Conservation Order M-79) fs
amended to read as follows:

§3301.6 (Conservation Order M-79)—(a) References
to Canadian Grades. References to Canadian grades of
ashestos are in accordance with the Canadian Chryso-
tile Ashestos Classification as revised December 1, 1142,
and addopted by the Quebec Asbestos Producers Associa-
tion March 22, 1945,

(b) Restrictions on the Use of South African Asbestos.
t1) No person shall process Rhodesian chrysotile as.
textos Grade C&G/1 or C&G, 2 or Rhwdesian chrysotile
isbestos having a fbre lenuth eqgnivalent to that of
Rlrrdesiam Grade CkG/1 or CRG/2, except for:

1i) Products covered in Niuvy Specifientivn No, 17-
I-29 o lusutation. Electrical, Ashestox Fibre, Treated
and Untreated, dated January 2, 142, or, as same may
be amended ), or

til) Rovings, lapps, yaros, tapes, and cloth which
are approved or required to be of nou-ferrous nature
by Arwy, Navy, or Maritime Commission performance
or other spevileations or underwriters or govern-
wental =afety regulations in effect May 1. 1042,

t2) No person shall process imosite usbestos Grades
B-1. B D=3, or 8/DM-1, or amosite ashestos having
a tibre lengzth equivitient to that of Grades B-1, B-3,
D=1 or 3. DM-1. except for:

(i} Amusite woven insulating felt for use on ships, or

111y Fireproof insulating board for use on ships, or

tiii) Molded amosite iusulations provided, however,
that the amount of 3/DM-1, B-3, or D-3 or equivalent
length amosite fibre used in such insulations shall not
exceed 15 per cent by weight of tinished product, or

tiv) Flexible umosite pipe insulation for use on
shipx,

(¢) Restrictions on Canadian Asbestos. On and after
November 1, 1043

(1) No person shall process Capadian crudes or spin-
ning tibre Grades 3F or 3K for uasbestus textiles of
commercial grade (as defined in paragraph (V) (a) of
A. 8. T. M. Desiznation D=-209+42),

2) No person shall accept delivery of Canadian
crudes or spinning tibre Grades 3F or 3K for the maau-
tacture of compressed asbestos sheet packing.

t3) No person shall accept delivery of Canadian
fibre Grades 3F, 3K, 3R. or 3T for the manufacture of
NG maguesia or other hizgh temperature molded in-
sulations,

t Formeriy Part 1084 : § 1084.1.

. av YA
oy ey MY

{4} No persou shall put into process Canadian spin-
ning fbre Grudes 3F or 3K ar a greater monthly rate
than his average monthly conswuption for June aud
July 14443, .

t33 No person shall put into process during any
one calendar mounth Canadian spinping fibre Grades 3R
of 3T in amount by weixht sreiater thanu 20 per ceut of
the Haished compressed ashestos sheet packing which
he produced during that month,

{6) No person shall process Canadian spinning tbre
Griule 3R for textile purposes during auy ealendite
tmonth unless during that month he wses a4t least one
ton of Rhiddesiin Hbre tirnde C&G 3 For every tive tons
of Canwmlian spinninz Hbre Grudle IR,

(d) Exemption for Waste Asbestos Materials. Waxte
or seritp aterinls produced in the fabrication. ~pio-
ning, or provessing of asbestos fibire, which caunot be re.
processed and used in fabricating, spinning, or process.
ing operatinns permirted under the toreeoing timitations
of thix order. wmay be solil ur disposed of withour re-
striction under rhis order.

(e) Reports. The War Production Poard mar send
copiex of Forin WDPB-2916, WPB-2917. or WI'D-U91N
(foruerly PD-201. PD-232, and P’D-233) to any per-
son whe wnunfactures any produet containing ;sisbestos
or who maintainsg a stock of asbestos. The person re-
ceiving the fors <hall return them wirh rhe required
information to the War UProduction Board on or before
the followinz 10th of the month.

(f) Prohibitions Against Sales or Deliveries. No per.
son shall sell or deliver axbestos fbre se any prodnet
mitde therefrom if he knows or has reason to beligve
such material or product is to be used iu violation of
the rerms of this order.

(g8) Special Directions. The War Production Board
ar its dizeretion may ar any time issue speeial direcs
tions to any person with respect to hisx nse. processing.
delivery, or aveeptance of delivery of any sride or type
of ashestos, notwithstanding any other provision of
this order.

(h) Miscellaneous Provistons—(1) Applicahility of
Regulationx. This order and all transactions affecred
thereby are subject to all applicable rexulations of War
Production Bonrd, as amended from tine ro rime.

(2) Appeals, Any appeat trom the provisions of this
order shall be made by tiling a letter in triplicate. re-
ferring to the particular provision appealed frow and
stating fully the grounds of the appeal.

(4) Forms. Forms WDIB-20Mg, WPR-2017, and
WPB-2918, referred to in parazraph te), have heen
approved by the Bureau of the Budget in acvordanve
with Federal Reports Act of 1942,

(4) Violations. Any person who willfully violates
any provision of this ender. or who, in connection with
this order, willfully conceals a material fact or fur-
nishex false information to any departiient or ageney
of the United States Government ix guilty of a crime,
and upon copviction may be punixhed by fine or im-
prisonment. In addition. any such person may he pro-
hibited from making or obtainiug further deliveries
of, or from processing or using arerial uwder priority
coqiernl and may be deprived of priorities assistance,

(3) Communications to War Production Board. All
reports required to be tiled hereunder. and all com-
mugications concerning this order, shall, nnless orher-
wise directed. be addressed to: War Priduction Roard,
Cork. Asbestos and Fibrous Glass Division. Washing-
ton 23. D. C., Ref.: M-79.

Issued this Ist day of October 1943

WaR PropUrctioN RoaRrp,
By J. Josepst WIHELAN,
Recording Scerctary,
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WAR PRODUCTION BOARD CONSERVATION
ORDER M-123, REVOCATION—ASBESTOS
TEXTILES

Seetion 1172.1 Conservation Order M-123 is herehy
revoked.  The subject matrer of this order is now
covere] by § RI0DLIG, Conservation Order M-283.

[~sued this 11th day of (wtober T3,

Wak Probt« riox Boaro,
By J. Josert WitELAN,
Reearding Seeretary.

WAR PRODUCTION BOARD CONSERVATION
ORDER M-79 AS AMENDED JANUARY 31,
1944—CORK, ASBESTOS, AND FIBROUS

GLASS
ASBESTOS

§3301.8 (Conservation Order M-79)—(a) References
to Canadian Grades. lleferences to Cauadian grades of
ashestas are in accordance with the Canadian Chryso-
tils Ashestos Classifieation as revised December 1.
1142, and adopred by the Quebec Asbestos Producers
Association Mareh 22, 1943, )

(b) Restrictions on the Use of Soutl) A(rfcan Aspestos..
(1) No person shall process Rhodesian Chrysotile As-
Lot Grande Ckti/ 1 or C&G. 2. or Rhuuleshin chrysotile
ashestos having  fibre length equivalent to that of
Rhodesinn Girade C&G/1 or C&G/2 except tor:. .

(i) Products covered in Nuvy Sw(:mc:umn No,
17-I=2 { Insnlation. Electrival. Ashestos F ibre. Treated
and Untreated. dated January 2, 1942, or as same may
bhe amended, or .

ellii) Rovings. lapps, yarns. tapes. and cloth which
are approved or required to be of nun-terro’ns n_:'ln_lreiby
Army. Nuavy. Muritime Commission or War Shipping
Administration performance or other specifications or
underwriters or governmental safety regulations in
effect May 1, 1042,

Provided, howcrer, That one ton of Rhodesian As-
hestox Greade C&G. 1 and C&G/2 may be used for other
textile purposes during any calendar quarter for every
five tons of Rhodesian Asbestos Grade C&G /3 used for
textile pnrposes during the same calendar quarter.

(22) No person shall process amosite asbhestos Grades
B-1. B-3. D=1, or 3. D)M-1. or anosite ashestos having
a fbre lenzth equivalent to that of Grades B-1, B-3.
D=3 or 37DM-1, except for:

(i1 Amwosite woven insulating felt for use on ships,
or

tiiy Fireproof insulating board for uxe on ships. or

tiii+ Molded amosite insulations provided. however.
thit the amount of 3/DM-1. B-3, or D-3 or equivalent
length anosite tibre used in such insulations shall not
exceeld 15 per cent by weight of finished product. or

tiv) Flexible amosite pipe insulation for use on
ships,

(¢) Restrictions on Canadian Asbestos. On and after
November 1, 1043 :

(1) No person shall process Canadian crudes or
spinning Hbre Grades 3F or 3K for asbestos tex:iles
of comuercial grade (as detined in paragraph (7 (a)
of A, N, T. M. Designation D-200-42).

+2) No person =shall accept delivery of Capadian
cvinles ar spinning ibre Grades 3F or SK for the manu-
faetnre of compressed asbestos sheet packing.

133 No person shall accept delivery of (‘anadian
fibre Girndes 31° 3K, 3R. or 3T for the manufacture
of R3¢ magnesia or other high temperature woulded
insulations.

i4) No person shall put into process Canadian spin-
ning fibre Grades 3F or 3K at a greater monthly rage
than his average monthly cousumption for June and
July 1943,

13) No person shall put Into process during any
one calendar month Canadinn spinning tibre Grades
AR or 3T in amount by weicht greater than 20 per cent
of the Hnished compressed asbestos sheet packing
which he producel during that moenth,

t6) No person shall process Canadian spinning tibre
tirvle SR for textile purposes during any ealendar
quarter nnless during that quarter he uses at least one
ton of Rhodesinn Fibve ¢irade (%G /3 for textile pur-
poses for every five tons of Canadinn Npinning Fibre
Grade 3R.

(d) Exemption for Waste Asbestos Materials. Wisre
or serap materials produced in the fabrieation, spin-
ning, or processing of asbestos tibre which cannot he
veprovessed and used in fabricacing, spinning, o proe-
essing operations perwmitted under the foregoing liwi-
tations of this order. may be sold or disposed of with-
out rextriction under this order.

(e) Reports. The War I'rivluction Board may send
copies of Form WPB-2116, WPB-2917, or WPDB-2u1s
ttormerly PD-251 PD-252, and PPD-233) to any per<on
whe manutactures any produet containing asbestox op
who maintainsg a stock of asbestos, The person receiv.
ing the formx shall return them with the required in-
formation to the War Production Board on or hefare
the following 10th of the tnonth.

(t) Prohibitions Against Sales or Deliveries. No per-
son ~hall sell or deliver asbestos fibre or any produer
mace therefrom if he knows or has reason to helisve
such material or product is to be used in violation ar
the terms of this order.

(8) Special Directions. The War Praduction Rnn\rd
at its discretion may at any time issne special direc-
tions to any person with respect to his use. procesxins.
tlelivery or acceptance of delivery of any grade or type
of asbestos, notwithstanding any other provision of
this order.

(h) Miscellaneous Provisions— (1) .lpplicuhility of
Regulations. This order and all transuctions affectel
thereby are subject to all applicable rezulations of
War Production Board. as amenderd from time to titue.

(2)y Appeals. Any appeual from the provisions of
this orrler shall be made by tiling a letter in triplicute,
referring to the particular provision appenled frowm
antl stating fully the groumds of the appeal.

(3) Forms. Forms WUI'B-2018, WDIB-2017. and
WPB-2018. referred to in paragraph ie), have been
approved by the Burean of the Budget in accordance
with Federal Reports Act of 1042,

(4) Violations. Any persont who willfully violares
apy provision of this order, or who. in connection with
thix arder, willfully concenls a material fact or tur-
nishes false information to any departiuent or agency
of the Uniterl States Governwment is cuilty of a crime.
andl upon conviction may be punished by tine or im-
prisonment. In addition. any such person may be
prohibited from making or obtaining further tleliveriex
of. or frou processing or using material under prioriry
control aml may be deprived of priorities assistanees,

(3y Communnications to War Produrtion Doard,
All reports required to be tiled hereunder. amwl all com-
wunications concerning this ovder, shall, nuless ather-
wixe directed. be addressed to: Wur Production Doatil,
Cark. Asbestos and Fibrous Glass Division, Washing-
ton 25. D. C.. Ref.: M-79.

Issued this 31st day of Junuary 1044,

WaRr PrRopUeTInN Boarp,
By J. JosEPH \WHELAN,
Recording scerctury,
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CHAPTER 18. WAR CONTROLS AND EXPERIENCES

WAR PRODUCTION BOARD CONSERVATION
ORDER M-79 AS AMENDED DECEMBER 8,
1944—CORK, ASBESTOS, AND FIBROUS
GLASS

ASBESTOS

4 3301.8 Conservation Order M-75—(a) References
to Canadian Grades. References to Canadinn grades of
dashestos are in accordanee with the Canadian Chryso-
tile Asbestos Classification as revised December 1,
12 and adopted by the Quebee Asbestos Producers
Assoctation March 220 1940,

(b) [Revoked Dec. S, 1944,

(¢) Restrictions on Canadian Asbestos. Ou amd after
Navember 1, 1143 (1) No person shall process Cana-
dian erides or spinning fibre Grades 3F or 3K for as-
bestos rextites of commercigl grinle (ax defined in
paragraph (7) tay of A, S0 T, M, Dexignation D-
20—,

23 No person shall acvept delivery of Canadian
ertdes or spinning Hbre Grades 3F or 3K for the manu-
facture of compressed axbextos sheet pneking.

124) No person shall accept delivery of Canadian
fibre Grades XF, 3K. 3R, ar 3T for the manufacture
af ¥3C% magnesin or other high temperature moided
insulations,

i4) No person shall put into process Canadinn spin-
ning fibre Grades 3F or 3K at a greater monthly rate
than his average mouthly cunsumption for June and
July 1943,

151 No person shall put inte process during any one
calendar month Canadian spinning flhre Grades 3R or
3T in amount by weight greater thun 20 per cent of the
finished compressed ~bestus sheet packing which he
produced during that month,

t) No person shaitll process Canadian spinning fibre
Gratte 3R for textile purposes during any culendar
quarter unless during that quarter he uses at least one
ton of Rhotexian Fibre Grade C&G/3 for textile pur-
poses for every five tons of Canadian Spinering Fibre
Grade 3R,

(d) Exemption for Waste Asbestos Materials. Waste
erosevap mnterials produced in the fabrication, spin-
ning or processing of ashestox fihre which cannot be
reprocessed and used tm fabricating, spinning, or
processing operations permitted under the foregoing
limitations of this ovder. may be sold or disposed of
without restriction under this order.

(e) Reports. The War Production Board may sead
vopies of Form WPB-2017 ar WPB-2018 to any person
who manufactures any product contnining ashestos or
who maintains a stock of ashestos. The person receiv-
ing the forms shall return them with the required
information to the War Production Board on or before
the following 10th of the month.

(f) Prohibitions Against Sales or Deliveries. No per-
=on shiil sell or deliver asbestos flbre or any product
nitde therefrom if he knows or has reason to helieve
such materinl or product is to he used in violation of
the terms of this order.

(g) Special Directions. The War Production Board
at its diseretion may at any time issne special direc-
rions to any person with respect to his use. processing,
delivery. or acceptance of delivery of any grade or t¥pe
of asbestos, notwithstanding any other provision of this
ovder,

(h) Miscellaneous Provisions— [} Applicability of
requlations, This order and all tran=actions affected
thereby are subject to all applicable regulations of War
Uroduction Boavd, ax amended from time to time.

() Appenls. Any appeal from the provisions of this
arder shall be made by fling a letter in triplicate, re-
terring to the particular provision appealed from and
~tuting fully the grounds of the appeal.

463673°—39
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(3) Forms. Forms WPDB-2917 and WDPB-291x, re-
ferredl to in paragraph (e). have heen approved by the
Bureau of the Budget in accurdance with Federal Re-
purts Act of 1942,

14) Violations, Any person whe willfully viotites
any provision of this order, or who, in connection with
this order, willfully concenls 1 material faet o tare-
nishes falxe infortuation to any depirtment or agency
of the United States Gouvernwment ix zuilty of a vrime.
and upon convictivn may be punished by tine or im-
prisonment. In addition, any such person may be pro-
hibited from making ur obtaining further deliveries of,
or from processing or using material nnder priority
control and way be deprived of prioriries assistunce.

{57 Communications to War Production Boqard. \ll
reports required to be flled bereunder. and all vom-
munications concerning this order. shall, nuless other-
wixe directed, he addressed to: War Prednetion Board,
Cork. Asbestos and Fibrous Glass Division. Washing-
ton 25, D. C., Ref.: M-7).

Issued this Sth day of December 1944,

War ProprcrioNy Boaxn,
By J. JosePur WnrraN,
Recording Xeeretary,

WAR PRODUCTION BOARD CONSERVATION
ORDER M-283 AS AMENDED JANUARY 4,
lSﬁASE-sCORK. ASBESTOS, AND FIBROUS
G 1

ASBESTOS TEXTILES

Section 3301.18"
amended to read:

§3301.18 Conservation Order M-283—(a) Defini-
tions. (1) “Asbestos textiles” means any wmaterial ini-
tially produced from the mineral asbestox b mieans of o
carding operation und includes all such material in rhe
following forms subsequent to the carding operatioa,
including scrap:

Carded tiber,

Plain roving (underwriter's and commercial).

Plain roring (above underwriter's grade).

Reintorced roving.

Cable fller.

Lapps.

Yarn—single.

Yarn—oplied.

Yarn~merallic.

Cloth—1 4 pounds per square yard and lighter, all wearces.

Cloth—heavier than 1314 poundx per xquare yard, fon-netallic.
plain weave,

Cloth—hearier than 11
plaan weave,

Clath—all welghts, metallic and pon-metallic other than plain
Wenve,

Tape—.010 to 0257 thick.

Tape—14+’" thick and up.

Cord—plain or treated.

Tubing-—woven or braided.

Conservation Order J3[-283 is

pounds per =sguare yard. metallic,

(2) Supplier” means any person who produces as-
bestns textiles from the mineral axbestus by Bieans ot a
carding operation.

131 Consumer” means any person who purchiases ue
accepts delivery of asbestos textiles from :a supplier
for resile, or use in the manutacture of other forms of
asbestos textiles or of articles maile in whole or in part
of asbestos textiles, or for any other nse. \ supplier.
who uses asbestos textilex which he Las produced in
the manufacture of any product which ix not irself an
ashestns textile a3 detined in paragraph (a) (11, shail
be iteemed also to he a consuuer,

t4) “Implements of war” weans combat el prod-
ucts. complete for tactical uperativns including, bat

t Forperty tart 1172, § 1172.8,
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S8 ASBESTOS—A MATERIALS SURVEY

not limited to. aircraft. ammonition. armament,
weitpons, ships, tunks and military vehicles), aud any
parts. assemblies, and materials o be incorporated in
any of the furegoiny items being produced for the Army
or the Navy of the United Stites, the Maritime Com-
mission, the War Shipping Adminisrration. Veterans
Administration, or for any foreign covernmnent pure
swint to the net approved Marveh 11 1941, entitled “An
Aet to Promote the Duefetise of the United Ntutes”
1t Lend-Leise Ay, where the use of any asbestos tex-
tile~ to the extent employed is required by the latest
issiie of goveriinent specitications «inchwuding pertorm-
anve speciications, unless otherwise directed by the
War UProduetion Boatrds applicable to the contract, sub-
contract. or purchase order. The term does not include
facilities or equipment used to maunfacrure the fore
zoilyg itets,

(b) Restrictions on Delivery and Use. (1) Nou sup-
plier ~hall deliver or ttse asbestos textiles iand uo persadl
~hall aceept delivery of asbestos textiles from a stip-
plier. except as specitically authorized in writing by
Wir Production Board, upon application pursuant to
patragriph d).

2y War Production Board may from time to time
issue special directions to any person with respect to
hix nse, processing to ginal prduet, delivery. aceept-
atce of detivery. or placing of ovders, of asbestos tex-
tile<. notwithstanding the provision of paragraph o).
or special directions to any supplier with respect to the
Kinds of axbestos textiles which he may or must manu-
facture, and the gradesx and types of asbestos fiber
which he muy or must use in the production of asbestos
texiites,

121 No supplier shall deliver any asbestos textiles
to any person if he knows or has reason to believe that
il person wonld reeeive or use it in violation of the
terms hereof, @or may any person deliver or aceept
delivery of any item which he knows or has reason to
helieve was manufactured in viokition of the terms
hereof.

(4) Each supplier shall notify the War Production
Board of his inability to make authorized delivery. or
of cancellation by a eonsumer of any authorized de-
livery, wirthin 3 days after he hax notice nf stich fact.

(¢) Small Order Exemption. Specific authorization
shall not be required for: )

"1} Any person to accept delivery of 500 pounds or
less of ashestns rextiles in the agzgregate from nll
<onrces during any calendar month. provided that he
has nnt heen specifically authorized to accept delivery
of any quantity nf ashestos textiles during sutch month :
and

2} Anv sunplier to deliver 300 pounds or less nf
ashestns textiles to any person in any calendar month,
provided that: ’

(i) No suppller shall deliver in rhe nggrezate in
any calendar month. pursnant to this paragraph (c¢).
itn amount in excess of 3 per cent by weight of his
acruil <hipment of asbestos textiles for the preceding
month ;

tiiy No supplier shall make deliveries during any
ealerutar meonth, pursuant to this paragreaph (ch, if
such deliveries will prevent completion of any de-
liveries which have been specifically authorized for
snech month.

37 For the purposes of paragraphs (e) (1) and
ter (2) above. the term “person™ means usual pur-
chasing unit. whether plant, discributing ageneys, cor-
poration, or other lezal entity.

(d) Applications and Reports—(1) Consumers. Each
constier seeking aurhorization to aceept detivery of
ashestos textiles during any calendar month <hall tile
application vn Form WPB-2137 as prescribed in that
form.

(2) Nupplirrs. Suppliers shall seek authorization to
deliver asbestos textiles only to consumers who have
filed with them WPB-2137 as prescribed in thae form.

(3) Applicatious for allocations of plain roving, re-
inforced roving., ecable filler. and apps €or incorpor-
tion into Navy cable shall be wmade on a ecalemdar
pmacterly basis on Form WEPB-2137.2 as prescrilead
therein, beginning with the first quuirter of 189435
" i‘_nn:: Subpacazraph (4) formerly (3) redesizuated Jao. 4,

HE N

td) War Praduction Board may from time to time
issue special instructions with respeet to the methl
or time of Hling or content of WEPB Forem 2137

(e) Separatiom of Functions. Euach supplier who con-
sumes all or part of his production of asbestos textiles
in the manufacture of any produet which is nor il
an asbestox textile, ax detined in parasraph i 1
shall treat the produetion and cotisimption parts of his
operations as separate divisions, and delivery 1o Lim-
self for consumption shatll he deemed delivery, reguir-
ing authorization within the meaning of paragreaph
(b) (1). Each such supplier i1 hix separiate capaeity
as a conzimer and as a supplier =hall tile all the appti-
cations and reports required by paragraphs td)y 1y,
(d) (2), and (d) (3). A suppliet who consumes all
or any part of his production of ashestos rexriles in the
manufactire of product: which are not ashestus tex-
tiles as define] in paragraph 1)t st regiest
alloeation only for that type of ashestos textile rhat
Iimmediately precedes the manufacturing process whiech
changes its form berand that shown in the lisr of
asbhestos rextiles in paragraph (a) (1.

(f) Restrictions on Manufacture of List A Products.
No person <hall use any asbestos rextile in the manu-
facture of any item. or part for an item. on List A,

(g8) Restrictions on Manufacture of List B Products.
On and after the governing date specified in List Il
no person in the manufiacture of any item on Lixt B
shall use any asbestos textile which is either of
grade (In terms of percentage of ashestos content)
higher than the grade specified in List B, or is of a cut
finer than the rur speciied in List B.

(h) [Revnked Jan. 4, 1943.] .

(1) Miscellaneous provisions— (1) .tpplicudility nf
Regulations, This order and all transactions affected
hereby are subject to all applicable War Production
Board regulations. as amended from tine to time.

() Formas. Forms WPB=2127 and WPL<2137.2
referred to in paragraph (d) have been approved by
the Bureau of the Budget in accordance with Federal
Reports Act of 1042,

13} Violations. Any person who willfully violates
any provision of this order, or who. in connection wirh
thix order. willtully coaceals a material faet or fur-
nishes false information to any depurtment or azencys
of the United States governwnent. is xuilty of a crime,
and upon cooviction may he punished by tine or im-
prisonment. In addition, any such person may be pro-
hibited from making or obtaininz further deliveries of.
or from processing or using, material nnder prioviry
control. and may be deprived of priorvities assistance.

(3} Conununicationg to War Production Board. Al
reports required to be tiled herennder, and all conmmnupi-
cations eoncerning this order, shall, unless orherwise
directed. he ddressed to: War Production Hoard,
Cork. Asbestns and Fibrous Glass Division, Wasbing-
ton 23, D. C.. Ref.: M-2N3.

I~sued this 4th day of Jannary 1945,

WAR ProvUcTIioN ROARD.
By J. Josepit WIUHELAN,
Reenrding Seveetara,
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CHAPTER 18. WAR CONTROLS AND EXPERIENCES S9

RESTRICTED USES OF ASBESTOS TEXTILES UNDER CON-
SERVATION ORDER M-283 AS AMENDED OCTOBER 11.
1943

14O supplement to the 14930 wdition. and the 1941 edi-
tion, to-wit:

416 .11 T e
LIST A it HULIAN 1047
-1 e -
1. Theatre enrtains and scenery. ‘::2 .::'-: \ A :::'-‘{\
2. Vibration eliminators cexeept for implewments of 150 ;m‘._‘n Wi ]”"..,,
wiel. 2 MSE ey 1053
3. Guneovers, 6ot MSE Tt NTNT
4. Radiator hoxe (except for implements of war), N HIN HND 1047
S0 Ndition entitiners, ) LIRS e HSTA
G, Fire stops inautowotive vehlcles, buses, or trucks. 536 L) 1S i )
7. Covering for heat insulation, except : [isy LA LN TnTe
tie A\~ cnffs not over 12 inchex long on pipe covering 1343 o20aD N [ TEEN
eds next to Hanges or firtings whers pipe remperature T8 -1 UNN 1050
nay nnder normal eperating conditions exceed SN T198B 044 NSNS 1039
dedrees, 32 041\ AT I H
tiiy Where outside eovering isx next to hot metals BN 045 [TITERY 1N
sieh as steam boilers or anxiliaries, 3B LSRN L] o7
ity om downeomer piping inside boiler casing. 38 [Ny LI RN fen
{iva For making portable tlanges and Htting covers, N21B HNSIE HLIT] H [REM S
R, Yarn for heaters and heater acvesoriex (except for hirg HAS I IR LARC AN
implements of war, pxcept for electric heater cords to 50 054 LETR AN 11460
fhe extent permirted nnder Ocder L-277 as from time S620 ass o4 116090
to tie aamendeil, aml exeepr for henter cords to be SH2B H AN 5 1150
nsel in eonnection with electrie soldering irons). Sx0 3 et £ HU 13
o Filter sacks for liguids, “n 95 ALY 1181
10, 'irachnte are shields. SO6.A HNTEEN HOTA
11. Cluteh facing for antomotive vehicles (except fur 803 N3t} LU AN

implements of war), in aceordance wirh numbers as-
~izned by rhe Brake Lining Manufacturers Association

12. Brake lining in widths less than 2 inches or in
thickness less than !4 inch texcept for implements of

in B. L. M. A, Catalog as shown in the 1939 edition, the war and except for B. L. M. A. Nos. 356 and 341.\).
LISTB
Grade (max. 9% of Minimum
Item Governing date asbestos) permiis-ible
: cut
1. Laminated plasties . .. .. ... .___.. February 14, 1943.] Underwriters o ... .o o..
2. Mechanieal packing or gasket material made of asbestos
textile materinl which has been graphited, friction
treated. or otherwise treated with an adhesive or im- :
pregnating substance, for use as, or for use in the manu-
facture of, mechanical packings or gaskets (except that
produced from blue asbestos fiber, and except for valve [
rings, seamless boiler gaskets, and implements of war)..| October 18, 1943._' Commercial..._... 10 -
3. Friction materiale. .o o e

-« Uctober 18, 1943 Commercial......_; 1o

WAR PRODUCTION BOARD CONSERVATION
ORDER M-79 AS AMENDED MARCH 20,
gﬁigsCORK ASBESTOS, AND FIBROUS

ASBESTOS

The fultdllment of requirements for the defense of
the United Ntutes has creuted a shortage in the supply
of asiestos for defentse, tor private account. and for
export: and the following order i3 deemed necessary
ad appropriate in the public interest and to promote
the national defense:

§3301.6 Conservation Order M-79—(a) References
to Canadian Grades. Refurences to Canadian zrades of
ashestos are in accordance with the Canadian Chryso-
tile Asbestos Classitication as revised Deceuwber 1, 1042,
and adopted by the Quebec Asbestos Producers Associa-
tion March 22, 1943,

(b) f{Revoked Dec, 8, 194.]

(¢) Restrictions on Canadian Asbestos. On and after
November 1, 1943: (1) No person shall process Cana-

dian crudes or spinninz fibre Grades IF or SK for
usbestos textiles of commercinl grade (as definsd in
paragraph (7) (a2) of A. S. T. M. Desizuatinn
D-2tgity .

t2) No person shall accept delivery of Canadinn
crudes or spinning Abre Grades 3F or 3K fur the wmunue
facture of compressed sbestos sheet packing.

(3) Nu person shall aecept delivery of Canadian tibre
Grades 3F, SK. 3R. or 3T for the manutactnre of SWe
mugnesin or other high temperature molded insuiations,

{4) No persou ~hall put tnto provess Canadian ~pin-
ning tibre Grades 3F or 3K at it greater mouthly rare
than his average mouthly consumption for June and
July 1943,

{3) Xuo person shall put into process diring any nne
calendar month Canadian spinning fibre Grades SR or
ST in amonnt br weight greater than 20 per cent of the
tinished compressed asbestos sheet packing which he
produced during that wmonth.

(8) No person shall process Canadlian spinning Hbre
Grade 3R for testile purpwses durine any ealendar
quarter unless during that quarter he uses at lea~t one
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ton of Rhodexian Fibre Grades (%71, (&G 2. and
CXG 3 in the aggresare for textile purposes for every
five rons of Canadiun Spinning Fibre Grade 2R,

(d) Exemption for Waste Asbestos Materials. Waste
ar serp materials produced in the fabrication, spiun.
ning, or processing of asbestos fbre which eannot be
reprovessedd and ased in fabricating, spinning. or proe-
essinn operatrions permitted nder the toregning limita-
tions of this order, may be sold or disposed of withont
restriction nnder this orldee,

(e} Reports. Tihe War [roduction Board miay <eml
vopies of Fortn WER=2017 or WEPB-2018 to any person
who manutaetnres any produet containing asbestos or
who maintains o stock of asbestos.  The person receiv-
inz the forms shall return them with the regquired in-
formsrion to the War Production Board on or before
the following 1ltth of rhe moath.

(f) Prohibitions Against Sales or Deliveries. No per-
son shall sell or deliver asbestos tibre or ang prodoer
niule therefrom it he kKnows or has renxon to believe
~uch material or product ix to be used in violuntion
ot the terms of this order,

(g) Special Directions. The Wir Praduction Board at
its diseretion may at any titne issue special directions
to any persoun with respect ro his use, processing, ide-
livery. or acceptance of delivery of any wrade or type
of asbextos, notwithstamding any other provision of this
order,

(h) Miscellaneous Provisions—t1) Applicability of
Regulutions,  This order and all transactions afected
thereby are suhjeet to all applicable regulations of
War I'roduction Board, as amended Erom tie to time,

2 Appenls. Any appeal from the provisions of
thisx order shall be made by Rling a letter in triplicate,
referring to the particular provision appealed frowm
and seating tully the gronnds of the appeal.

13 Ferins, Forms WPB-2917 and WI'B-2018, re-
ferred to in paragruph (e), have been approved by
the Dureau of the l3udget in accordanve with Federal
Reports Act of 1042,

t4y Viddations, Any person who willfully vielates
any provision of this order, or who. in connection with
thix order, willfully conceals a taterial fact or far-
nixhes false information to any department or agency
ot the United States Government is gnilty of a crimwe,
ad upon convietion may be punished by tine or im-
prisoument. In addition. any such person may be pro-
hibitedl from making or obtaining further deliveries
of, or from processing or using, material under priority
conrrol and may be deprivell of priorities assistance.

15 Communieutions to War Produetion Board,
All reports required to be filed hereunder. aund all com-
munications concerning this order. shall. noless other-
wise directed, be addressed to: War Production Boarl.
Cork, Asbestos and Fibrous Glass Division, Washing-
ton 25, D. C.. Ref.: M-T),

Issued this 20th day of March 1945,
War Prontceriox Doarp,

By J. Jusep WHELAN,
Reecording Seeretary.

WAR PRODUCTION BOARD CONSERVATION
ORDER L-41-d, REVOCATION—CONSTRUC-
TION

Section 1073.11
L~41-d is revoked.
I~~ued thix 29th day of May 1945,

WaR P'ROPUCTION BOARD,
By J. Joseptr WIELAN,
Recording Scervetary.,

Supplementary Conservation Order

WAR PRODUCTION BOARD CONSERVATION
ORDER M-283 AS AMENDED AUGUST 11.
g45—CORK. ASBESTOS, AND FIBROUS

LASS

ASBESTOS TEXTILES

§3301.16 Conservation Order M—283—(a) Definitions.
(1) “Ashestos textilex™ means aur material initinlly
produced from the mineral ashestos by means of o card-
ing epermition and inctiddes all such material in che
following torms subsequent to the carding operation.
ineluding serp:

Cardesd riber.

Matn envine canderwritere’s and conunercials.

Pliin roving tabove underwriter's srader.

Leintoreed roving.

Cable filler,

Lapps.

Yarn—-single,

Yarn—qetieal,

Yarn—metallle.

Cloth—11; pounds per square vard and lishter, all weaves.

Cloth—heavier than 11 pounds pee square yanl, oon-metallic.
plain weave,

Cloth—nheavier than 11} pounds per square vacd, metuilic,
plaln wenve,

Cloth—ail weight~, metallic and non-metallic other than plain
weave,

Tape—.010 to .1123°° thick.

Tape—Iys" thick and up.

Cord—plain or treated,

Tubinz—woren or braided.

{2y "Supplier” means any person who produces as-
hextox textiles from the mineral ashestos by weans of
a carding operation.

(3) "Consumer”™ means any person who pur-liises or
accepts delivery of asbestos textilex from a supplier for
resiale. or for use in the manufacture of other forms of
asbestos textiles or of articlexs made in whole or in
part of ashesrox textiles, or for any other nse, A\
supplier, who uses axbestos textilex which he hax pro-
dueed In the manufacture of :any product which 1s not
itself an axbestus textile as detined in paragraph (a)
¢1) ~xhall be deemed :tlse to be a consumer.

4) “Implements of war” means combat end prod-
ucty, complete for tactical operations «including, but
not limited to, aircraft. ummunition. armament.
weapons. ships. tanks, and twilitary vehicles:. and any
parts, assemblies, and materials to be incorporated in
any of the foregoing items being produced tor the
Army or the Navy of the United Ntates. the Maritime
Commission, the War Shipping Administration, Vet-
erians Administration, or for any foreign government
pursuant to the act approved March 11, 1941, entitled
~An Act to Promote the Defense of the United Seates™
iLend-Lease Act), where the use of any axbestos fex-
tiles to the extent employed isx required by the latest
issue of wovernment specifications including pertorms-
ance specifications, unless otherwise directed by the
War Production Board) applicable to the contraet,
<uthcontract, or purchase order. The term tloex not
include factlities or equipment used to manutacture the
torezoing itewms.

(b) Restrictions on Delivery and Use. +1) No sup
piler shall deliver or use asbestos texriles and no person
~hill accept delivery of asbestos textiles from a sup-
plier, except as specifically authorized in writing by
Wiar Uroduetion Board, upon application pursuant to
paragraph (d). Even though asbestos textiles have
been allucated by the War Production Board for in-
corporation into friction materints for new civilian
pitssenger cirs aid trucks, they may not be nsed tor
that purpose if to do so will interfere with the produc-
tion of implements of war ov with the tilling of rated
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CHAPTER 18. WAR CONTROLS AND EXPERIENCES 91

orders for which asbestes textiles hiave been allucated
by the War Production Board.

2y War Production Board may from time to time
issite special directions to any person with respect to
hix itse, processing to inal pradact, delivers. aceeptance
ot delivery. or placing of orders. of asbestos textiles,
notwithsranding the provision of paragraph (¢). or
sperial divections to ang supplier with respect to the
Kineds of axbestos toxtiles which he may or must wanu-
facture and the sricles and types of isbestos fiber
whirh he unty or wust use in the production of asbestos
teXTiles,

ti)r No supplier shall deliver any asbestos textilex
toany person if e knows or has reason to believe that
~tich person wonld veceive or use it in violition ot
the ferms hereof. nor mayr any person deliver or swecept
telivery of any items which he knows or has reason to
believe wis manutactured in violation of the terms
hereot,

41 Fach supplier shall notity the War Production
Board of his inability to make authorized delivery. or
of cancellition by a consumer of any authorized de-
livery, within 5 (days after he has notice nf auch fier,

(¢) Small Order Exemption. Specific authorization
shall not bhe required for: .

(1Y Any person to accept delivery of 300 pounds
nr less of ashestos textiles in the azzregate from all
sonrees during any ealendar month provided that he
has not been specificnlly authorized to accept delivery
of any quantity of ixbestos textiles during such month:
and

t2) Any suppller to deliver 300 pounds or less of
ashestns textiles to any person in any calendar month,
provided that:

tir No supplier <hall deliver in the azzrezate in
any calendar month, pursnant to this paragraph (e).
an mennt in excess of 3 per cent by weight of his
actual shipment of asbestos textiles for the preceding
twonth :

tii) No supplier shall make deliveries during any
calendar month. pursuaut to this paragraph (e), if
such deliveriex will prevent compietion of any deliveries
which harve been specifically authorized for such meonth.

13 For the purposes of paragraphs 1¢) (1) and (¢)
12y above, the rerm “person” meuans usual purchasing
unit. whether plant. distributing agency, corporation.
or uther legal entitr.

(d) Applications and Reports—(1) Consumers. Each
eonsumer seeking auchorization to accept delivery of
asbestox textiles during any culendar month shall file
application on Form WPB-2137 as prescribed in that
form.

12) Xuppliers. Suppliers shall seek authorization
to deliver asbestos textiles only to consumers who have
filed with them WPB-2137 as prescribed in that form.

(3) Applications for allocations of plain roving, re-
inforced roving, cable filler. and lapps for incorpora-
tion into Navy cable shall be made on a calendar quar-
terix ha=is on Form WDB-2137.2 ax prescribed therein,
besinning with the tirst quarter of 1045,

t4) War Production Board mas from time to time
ixsue special instructions with respect to the method or
time of filing or content of WPB Form 2157,

(e) Separation of Functions. Euch supplier who con-
sumes all or pare of his production of asbestos textiles
in the manufacture of any product which is uot itself
an asbestos textile, ax defined in paragraph cay (1),
shall treat the production and consumption parts of
hix operations as separate divisious. aud delivery to
himself for consmmption shall be deemed deliverr, re-
quiring authorization within the meaning of paragraph
(b) t1). Each such supplier in his sepurate cipacity

ke L XN

a3 a consumer and ax a supplier shall file all the appii-
vations and reports required by parcazraphs ol o1,
(dy (2. and (d) 3). A supplier who consnwmex all
or any part of his production of sisbestos textiles in the
manufacture of products which are nog ashesros tex-
tiles as deflned in paragrapbh o 0D st regnest
atlocaition only for that type of asbestos textile that
itnediately precedes the manuacturing process which
rluinges its form beyvond that shown in the list of as-
bestas textiles in paragraph tay (1),

{f) Restrictions on Manufacture of List A Products.
No person shall use any asbestos textile in the manu-
facture of any item, or part for an item, on Tise .

(g) Restrictions on Manufacture of List B Products.
On and after the governing date specitied in List 13 0o
person it rhe manafactnre of any item on Lisr B2 <hall
use ans asbestos textile which is either of a 2rule din
terms of percentage of asbestos contenty hizher than
the grade specified in List I3 or is of a cut finer than
the cut specified in List B,

(h) [Revuked Jan. 4. 1940.]

(i) Miscellaneous Provistons. (1) . lpplicability of
regulations,  This ovder and all transactions afecred
hereby are subject to all applicable War Production
Board regularions, as amendel from rime to rime.

(2) Forms. Forms WPB-2137 and WIB-2137.2, re-
ferred to In paragraph tdy, have been approved by the
Burean of the Budget in accordance with Federal Re-
purts Act of 1942,

(3) Violutions. Any persomn who willfully violires
any provision of this order, or who, in counection
with thix order. willfully conceals a waterial fact or
furnishes false information to any department or
agency of the United States Govermment, is zuilty of 2
crime, awl upon conviction wmay be punishetd by fine
or imprisonment. In addition. any such person wmay
be prohibited from wukitg or obtaining turther de-
liveries of. or from processing or using. tmaterial under
priovity control, and way be deprived of priorvities
assistance.

t§) Communications. to Wuar Production  Board,
All reports required to be filed hereunder. aud ull cowm-
munications voncerning this order, shall. uniess onther-
wise lirected, be aldressed to: War Production Doawil,
Cork. Asbestos and Fibrous Glass Division. Washing-
ton 235, D. C.. Ref.: M-23.

(3) Apprala,  Any appeal from the provisions of this
order wust be made by letter in triplicate sdidressed to
the War Production Board, Cork, Asbestos and Fihrous
Glass Dirvision. Washington 23. D. C. Ref.: M-I83,
referring to the particular provision appesled trow.
stating fully the grounds of the appeal and serting
forth the necessary supporting information. The sup-
porting information shall include:

1. The List A or B product foe which the ashe<tos textiles
will be tised :

2. The period of time. not exceeding one calendar yuarter,
for which reflef In requested :

A, The monthly schedule of the amount of ashestos texriles
which would be required (o the production of the List A oe I8
pr:'.l“{‘ltlé type of asbextos textile to be used nul the srade
and cut.

Ordinarily consitleration will be siven only to those
appenls where votuplinnee by the appellant or auother
would work an exceptional and unreisonabte hari<hip
on the manutacturer or user of the List A or B8 prod-
uct which is not sutfered generally by others in the
same industry or activiey.

[xsued this 11th day of Aungust 10435,

Wan ProvcetioN Boagp,
By J. JoserH WHELAN,
Recording Neevetary,
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92 ASBESTOS—A MATERIALS SURVEY

RESTRICTED USES OF ASBESTOS TEXTILES UNDER CON.
SERVATION ORDER M-283 AS AMENDED AUGUST 11,

1945
LIST A

1. Theatre curtains and scenery.

2 Vibration eliminaturs (eXcept tor implements of
war).

3. Gun cavers,

4. Iuliaror hose texcept for implements of wary,

S0oAmmnttion centainers,

i, Fire stops inantomotive vehicles, buses, or trucks.

7. Covering for heat insulation, except:

i As eittfs ot over 12 inches lang on pipe covering
etuls next fo ganges or Htrings where pipe tewperature
may under tormal operating conditions exceel 500
tlbcrees,

1it) Where outside covering is next to hot metals
stely as steitn boilers or anxiliaries,

ity O downeomer piping inside boiler casing.

tiva For making portable Hanges and fitting covers,

N Yarn for heaters amd heater accessories texeept
for implements of war and except fur electric heater
cords ).

9. Filter sacks for ligquids.

10, arachute dare <hiekds,

11. Cluteh facing for automotive vehicles texcept
for implements of war and except in the production of
new passenger cars and trucks authorized by the War
Production Board). in accordance wirth numbers as-
sizned by rhe Brake Lininz Manufacturers Association
in B, .. M. A. Catalog ax shown in the 1939 edition,
the 1940 supplement to the 1939 edition. and the 1941
edition, to-wit:

116 H ] 0687 1033
SU8 2\ ITA 147
M IH HIS N 147\
Hl4 IS aasiB 15t
620 HonD DD oo
2l SE Hpd tond
621A HIIM O Hi] MY
0o T HN) v
[iel] H.LIRN S 1007
636 IR H A 1057
(14 o9 R HEWRY TOLT
(LN 20D OSNT 103N
T1s H . | HNN 1050 )
g Hlt 940 RGN NI K G
a2 410N 10 SO R
TIA H21H HEITTRY 106N
B ISR N M 1052
N R ma 1maen
1B [N 3] oot 11
2T Hrid o 03 1154\
NS0 [LIXAN 1160
NR2A a4 11600
Ni2B ms 1170
N80 M) T
L3N 1005\ 1181
L EY 1007\

898 1008\

12. Brake lining in widths less than 2 inchex or in
thickness less than 14 inch (except for implements of
war and except for B. L. M. A. Nox. 2286 and 3410\ and
except in the production of new pasxenger cars and
trucks authorized by the War Production Board).

LIST B

I G Grade (max, % of linim:am

tem ° overning date hectin) permis-ible

asbestos) cut
i :

1. Laminated plasties o oooneoicon i cieccececcanaccaan. : February 14, 1943.! Underwriters.__.__ eeccannnn
2. Mechanical packing or gasket material made of asbestos
textile material which has been graphited, friction
treated, or otherwise treated with an adhesive or im-
pregnating substance, for use as, or for use in the manu-
facture of, mechanical packings or gaskets (except that
produced from blue asbestos fiber, and except for valve

rings, seamless boiler gaskets, and implements of war)... October 18, 1943. 1 Commercial__.._.. {}]

3. Friction materinl. oo oo caacicacan-. October 18, 1943..] Commercinl.___.__ | 10

WAR PRODUCTION BOARD PRIORITIES REG- PAPER

ULATION 31 AS AMENDED AUGUST 1945—
REGULATIONS APPLICABLE TO THE OPER-
ATION OF THE PRIORITIES SYSTEM

BLANKET REVOCATION OF CERTAIN WPB ORDERS

Section 944.52, Priorities Regulation 1. is :uended
in the following respects:

By adding the following orders to the list of orders
revoked :

List of orders revoked and effcctive date of rcvocation
BUTLDING MATERIALS

Sec. 3284.26, 1-303 Metal Insect Screen Cloth, August
23, 1043,

CORKS, ASBESTOS, AND FIBROUS GLASS

Sec. 3301.1, M-8-a Cork, August 23, 1945,
Sec. 3301.16, M-283 Asbestos Textiles. August 31, 19435,

Sec. 3270.27, 1-281 Grocers and Variety Bags. .\nuzust
23, 1945,

Sec, 3281.91, I-279 Paper Shipping Sacks, Anwust 23,
1945

Sec. 3270.28, L-304 Specialiy Bags (Paper), August 2.
1445,
Ixsued this 2314 day of Angust 1945,
WaR ProovetIoN Boarn,
Br J. Josepit WHELAN,
Reeording Scevetarn,

WAR PRODUCTION BOARD CONSERVATION
ORDERS M-79, ASBESTOS, AND M-183, AS-
BESTOS TEXTILES, REVOCATION

Conservation Orders M-79, Asbestos, and M~-283, As-
bestos TeXtilex, were revoked by Priovity Rezulation 51
dated Angnst 24, 1945, The effective dites of reviea-
tion were August 20, 1945, for M-7Y, aud Ausust 51,
1945, for M-283.
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CHAPTER 18. WAR CONTROLS AND EXPERIENCES 93

POST WORLD WAR II CONTROLS

As a shoreage of spinning fibers developed during the
Kurean congict the National Production Authority is-
sned Orider M-96 on January 17, 1952, restricting the
applivation of asbestos of spinning erades to direct
wilitary aml essential civilinn uses. The text of M-
i follows,

NATIONAL PRODUCTION AUTHORITY OR-
DER M-96—SPINNING GRADES OF CHRYS-
OTILE ASBESTOS FIBRE

This order is found necessary and appropriate to
promote the national defense and is issued pursuant to
the Defense Production Act of 1930, as amended. In
the formulition of this order, there has been consul-
rution wicth industry represeutarives, including trade
association  representatives, and consideration huas
been given to their recommendations,

K

Lebn A=t
Tt

f'urpoxe of this order.

. Definitions,

Allocations and directives,
Erohibitinnx on use,

. Limitatisns on use.

. Exemptions.

. Requext for adjustment or exception.
. Recordx and reports.

. Commnunications.

10. Vielatious.

AUTHORITY : Sections 1 to 10 {sxued umler sec, 704, 63
Stae, St Pub, Law 96, 82d Cong. : an U. Sup. ‘1.,4
[uterpret or apply sec. 101, 654 t. "‘" l'uh L\ o8, 82d
Conz,: 30 U, 8. C. App. Sup. 20510 Nee, 101, 0. 10161,
sept. 9, 19-m 15 F. R. 51051 3 UFR. 1930 Nup.: E. O.
m'nu Jan. 3. 1931 16 F. R. 81 secs. 402, 103, E. 0. 10251,
Auz. 2N, 1931, 16 F. R, 8789, *

Section 1. Purpose of This Order. The purpese of this
vrder is to conserve and provide for the use of spin-
ning grades of chrysotile asbestos tibres so that the
limited supply shall be used first to fill directly mili-
tary and essential civilian uses. [t prohibits the use
uf certain grades of spinning fibre for any other than
vertain specified end uses, and it limits the uxe of such
tibres in the production of certain end use products.

Sec. 2. Definitions. As used in this order:

(a) “Person” means any individual corporation,
purtuership, association, or any other organized group
of persons, and iuncludes any agency of the United
sStates Governwment or any other government.

(b) “Spinning grades of chrysotile asbegtos fibre™”
means any one or more of the following spinning
urinles: (1) Rhodesian chrysotile asbestos Grade ¢
and G1, C and GP1, C and G2, C and GP2, and C and
G 12y Canadian Crude No. 1, ¢‘rude No. 2, crude
run of mine, erude suadry, 3F, 3K, 3R. 37T, and 32;
v3) Arizona Crude No. 1 and Crude No. 2;: and 4)
chrysotile asbestos tibre from any other sources
equivalent to any of the above grades.

(¢) “Base period” means the peried from January 1,
1948, to December 31, 1970,

(d) “NPA" means the National Production Author-
ity.

Sec. 3. Allocations and Directives. NPA frow tite to
rime may allocite vne or wmore spinning zrades of
chrysotile asbestos fibre and specitically direct the
manner and quantities in which deliveries to particular
persons or classes of persons or for particular uses
or classes of uses shall be made or suspended: uand
NPA from time to time may issue speciflc directives
to any person as to the source, destinution, consignee,

amount. or use of such filbres to be delivered tn ur
acnuired by such person.

Sec. 4. Prohibitions on Use. On and after February
1. 1952, no person shall aceept delivery of or use any
spinning gradex of cheysotile ashestos fhre for anv
purpese nther than processing into enrded tibre, >li\-ei,
rovings, lapps, yarns, tapes, or cloths,

Sec. 5. Limitations on Use. (a) On and after Febru-
ary 1, 19520 no person shatl put inte process or use in
any moenth spinnitg griudes of chrysotile asbestos tibre
for any eml use specified in Schedite A of this ordes
in exvess of the percentage specitied in Schedule \ of
hix average monthly use of <neh Hbre for sneh snd nse
during the bitve period. nor shall any person nse yarn
ar cloth made from spinning grades of chrysotile as.
bestos fibre for any end use specified in Nehedithe A of
this order in excess of the percentize spoecified in
NSchedule A of hisx average monthly nse of sueh Farn
ot cloth for such end use durine the base periml,

(b) On and atter February 1. 1052, ue person shall
pue into process or use in any month Camulian crade
3Z chry=otile ashestos fibre in the production of N3 per
cent magnesin or other high temperature insulations
in excess of hix average mounthly coustmption of sneh
grade for such purpose during the ciulendar vear 1950,
Each producer of such insulation shall reporr to NPA
monathly by lerter the amount of hix use of Can:ulian
grade 3Z for such munufucture during the preceding
month. Such report shall be filed not later than the
tenth day of the month commencing with March 1932,
and pot later than the tenth day of each subsequent
month thereafter.

Sec. 6. Exemptions., The provisions of sections 4 and
3 of this order xhall not apply to:

(a) The uxe of Canadian grande chrysotile asbextos
fibre in the production of compressed sheet packing or
electrolytic paper;

(b) Spinning grade chrysotile asbestog waste or
scrap materials produced in the fabrication, spinning,
ur proeessing of such asbestos fibre which cannot be re-
processed and used in fabricating. spinning. or proc-
essing operations permitted under the provisions of this
order:

(c) The acceptance of delivery of spinning grades of
chrysotile asbestos tibre directly from n foreign source
for the sole purpose of resale in the same form and
grade:

(d) Any person who uses 100 pounds or less of spin-
ning grades of chrysotile asbextus tibre during a
citlendar month.

Sec. 7. Request for Adjustment or Exception. Any
person affected by any provision of this order may tile
a request for adjustment or exception upon the ground
that his business operation was commenced during or
after the baxe period. that any provision otherwise
works an undue or exceptional hardship npon him not
suffered generally by uthers in the =ame trade or in-
dustry, or that its enforcement agiinst him would oot
e in the interest of the national defenxe or in the
public interest. In examining requests for adjnstment
or exception claiming that the public interest ix preju-
diced by the application of any provision of thix order,
consideration will be given to the requirements of the
public health and safety, civilina defenxe. and distoca-
tion of labor and rexulting nnemplorment that would
impuir the defense program. Each request shall be in
writing, by letter in triplicate. and shall set foreh all
pertinent facts. the nature of the relief souxht. and the
justification therefor.

Sec. 8. Records and Reports. (a) Each person par-
ticipating in any transaction covered by this order shall
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make and preserve. for at least 3 rvears thereafter.
acenrate sl complete records of receipts, deliveries, jn-
ventories. production. and use, in sutficient detail to
permit the determination. after :nulit. whether ench
rrstnsaetion eomplies with the provisions of this order.
This order does nat specify any particular aceonnting
method sl does nor requice alteration of the system
of reconds ctustomarily used. provided <ieh records sap-
Py oan elegiite basis for amdit. Recorils may be re-
taited in the furm of twiceotibin or other photagraphie
copies inste;ud of the orizinals by those persons who,
ar rhe rime such wmicrotilin or other photographie
records are mide. maintin sneh copies of records in
thv regnbae and usnal course of bisiness.

() Al reconds pepitivest by this order <hall e made
available tor inspection amd . andit by dnly anthorizeld
representitives of the National Prodnetion ANuthority,
at the wsial place of business where maintainesd.

(¢} Persons subject To this order <hail make sneh
records and subuiit such reports to rhe National DPro-
dnerion Authority as it shall require. subject to the
terms of the Federal Reports Aet of 1942 ¢35 UL S, ¢
130-139F).

Sec. 9. Communications. All commnnications concern-
ing rhix order shall be adidressed to the National Pro-
duction Aatherity. Washington 23, . ', Ref: NPA
Order M-Mi.

Sec. 10. Violations. Any person who willfully violates
any provision of this order. or any other order or regu-
lation of NPA. or who willfully furnishes false informa-
tion or conceals any uuiterial fact in the conrse ot oper-
ation nuder this order. is guilty of a crime and npon
couviction may be punistied by tine or imprixonment or
both.  In addition, administrative action may be tiken
azainst any such person to suspend his privilege of
making or receiving turther deliveries of materials

N

ASBESTOS—A MATERIALS SURVEY . : . oo ‘

or using facilities unler priovity or allecarion contrnl
and to deprive him of further priorities isgj.tinee,

NotE: All reporting and eecord-keepinee requiseitenss ot
thisx erder have been gppenved by the Bureau of i Budget
tn accordance with the Federial Reports Act of 10 o2

Thiz order shall become effective January 17, 1052

Natioa vl PRODUCTION AUTHORITY,
by Jous B OLvERSON.
Reeording Neeretary.

SCHEDULE A OF NPA ORDER M-36

nd use
Theatre <atety rurtititsae o coaaooooo ..

Ireentage

TRUIE CONEPN e cdccecmemmmc—eme— - a0
[ronine beard ewvers oo o oo ala.a.. 30
£ 2ee ear woven brake tinines less than 'y mch
thirk by 2 inelies witde texcept for attomatic trans-
HHSSIOIIN ) e e mmmm e cmm oo em e me e oo e e a a0
Ofl hurner wicking cexcepr for divect military sedeess L

NATIONAL PRODUCTION AUTHCRITY OR-
DER M-96, REVOCATION—SPINNING
GRADES OF CHRYSOTILE ASBESTOS FIBRE
NEPX Order M=06 11X Fo R 18140 s hereby revoked.

This revocation does not relieve any person of any
obligation or Hability incurred under NPPA Owler M-

06 as originally issued or as therearter amentted, nor

deprive any person of any rights reesiveil or acerned
under =aid order prior to the etTective date of this
revocation.
(64 Stur. 316, Pub, Law 429, 82d Conuz, 0 30 U8, ¢ App, Sap.
213541
This revocation is effective May 12, 1973,
NATIONAL PPRODUCTION ACUTHORITY,
By GEORGE W, AUXIER. .
Epccutive Neeretary.
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