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ARSPHENAMINE

resulting anemia is responsible
for the production of many of the
symptorns accompanying arsine
poisoning; other symptoms re-
sult {rom the heamolysis itsell,
and occur during the excretion of
the bemoglobin. Hemoglobin and
its degradatinn products are

« commonly found in the urine.
l.ess commonly whole blood may
be passed. Occasionally, the
renal tubules may be plugged by
debris, with resultant suppression
of urine, Jaundice, which may be
severs, is a common result of the
hemolynis. Frequently thers is
edema of the Junge, whish may be
accompanied by cyanosis., Kidaay
damage is common in patients
surviving acute affects of the gaa,

Signa of poisoning usually

develop within several bours of
axposure. Headache, dizziness,
nausea and vomiting, epigastrie
pain and weakness occur early,
followed by tea-colored urine, or
bleoody urine in the more severs
cases., Some time latar, albumen
and casts may appear in the urine,
ar, in serious cases, there ray
be suppression of urine. Jaundice
and tenderness over the liver may
appear about the same tima,
Blood examination shows an ane~
mia which may be marked, In .
fatal casesa, the patient may
develop delirium, followed by
coma and death. During the acuts
stage of poisoning and for some
weeks after, arsenic may be
demonstrated in the urine. Sas
also Arsenic and Arsenic Com-

Pouﬂd..

Fire Kazard: Moderate, when exe
posed to flame (Section 6).

Explosion Hazard: Moderate when
axposed to flame (Section 7).

Disaster Control: Dangerous; whea
heated to decompositon, i emits
highly toxic fumes of arsenic; can
react vigorously with oxidizing
materials,

Ventilation Control (use moderate
rate):; Section 2 .

Storage and Handling: Section 7

ARSPHENAMINE
Synonym: 3-Diamino«4.dihydroxy-
l-arsencbenzene hydrochloride.

BY PPG INDUSTRIES, INC. 322

Description: Light yellow, hygro-
scopic powder,

Formula: CH ;A8N;O;¢ 2HCL * 2H,0

Constant:
Mol. Wt. 475.0

Toxicity: See Arsenic Compounds,

Disaster Control: See Arsenic Com.
pounds,.

Ventilation Control {(use moderate
rate): Section 2

Parasonnel Protection: Section 3

Personal Hygiene: Section 3

First Aid: Section 1

Storage and Handling: Section ?

ASBESTOS PARTICLES

Synonym: Asbestos dust,

Toxic Hazard Rating:
Acute l.ocal: Irritant 1; In.

balation 2

Acute Systamiec: 0
Chronic Local: lnhalation 3
Chronic Systemie: U

MAC: ACGIH (accepted): S million
particles per cubic foot of air,

Toxicology: The essential lesion
produced by asbestos dust is a
diffuse fibrosis which probably ~"

-

terminal bronchioles, Usually,

begins as a "collar" about the [0 =
;
:

at least 4 to 7 years of exposure [}

are required before a seri us S
degres of fibrosis results, There

is apparently less predisposition =™ ™

-

to tuberculosis than i» the case
with silicosis,

Clinically, the most striking
sign is shortness of breath of .
gradually increasing intensity,
oiten associated with a dry cough,
In the early stages physical signs
are absent or.slight; in the later -
stages rales may be heard, and

- in longestanding cases there ie
frequently clubbing of the fingers.
In early stages of the discase the
thest x~-ray reveals a ground-
glass or granular change, chiefly
in the lower lung fields; as the
condition progresses the heart
outline becomes "shaggy"” and
irregular patches of mottled shad-
owing may be seen, Asbestos
bodies may be found in the sputum.

At autopsy, the pleurae are
thickened and adherent and thick
‘subpleural fibrous plagues are
often present, Where the disesse
is far advanced there are usually

Toxic Rating Code: 0= None 1= Slight 2= Moderate 8 = High U = Unknows
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large areas of Sbrosis, with
emphysematous changes in the
apices and bases., The alveclar
walls are thickened, and the
characteristic "asbestos bodies™
are found,

 Vestilation Control (uu aormal m.)'
Secti n 2

P rsonal Hygiens: Section 3

ASCARIDOLE
Descripts m: Liquid.
Formula: C,.HuO;
Constants:
Mol, Wr, 168, 2
B. P, 115°C Q15 mm
Density 1.011 @13%/15°C
Toxicity: Details unknown, See
also Peroxides, Organic.
Fire Hazard: Moderats, by s
tansous chemical raaction
tion 6).
Caution: An exddizer.
Explosion Hazard: Explodes
at 250°C., :
- Disaster Control: arous; when
baated, it eamite toxic fumes and
may explode; it reacts with re-
ducing materials,
Storag and Handling: Section 7

ASPEALT D
Synonymas: Buumu. pctrohum

-~

s

One
[ 12

mass, RN IR..
" Constants: Lo ".’f.;,m
‘ B, P.: < 470‘6 o
" Flash P, 400+°F (C.C.)
. m"i:y 0595.1. '”-'\',
.« - MAutoign. Temp. 905'F
Tou:h:!‘huﬂ! Rating: LR
- Acute Leocal: Irritant 2
» Acute Systemic: U
- Chronie Local: Irrltu\tz
" Chronic Systemic: U

AT L R el

Y
8
4
4
S
5
X

~ Spoataneous Heating: No ST e

.- Jo Fight Firs: Foam, carbon dioxe

"':s‘ ~r ide, dry chemical or carbom

b tatrachloride (Section 6).

. Personnel Protection: Sectiond ~
" Parsonal Hygiane: Section 3 Sy

* S5t rage and Handling: Section 7
... _Shipping Regulations: Section 11, .
». . Goast Guard Classification: ‘
) Hamdm Axﬁch. =

' “.I‘-.-l " ..

e L R

.o - R
- - - . Y ;')F
. T ol et ne T
e - C i - A
YL R - . P

- o Po: detaned dumsion of Toxieology, see s«:uon 1 5
— _ —
ey, ot THIS DOCUMEN‘L‘ WAS NOT A REGORD: OF el BB p Ty
*5?“ ,.,;sf*ppe INDUSTRIES, INC, DI NOTOEE FROM 20 Ay 229 )
IT'S FILES AND’ GANNWBEAMMW&\‘;EQ s ‘},z G e B

L .- .BY.PPG INDUSTRIES, INC.

pitch.
Description: Hhc.k or dark bmn ‘

- Formula: C:;,HnNO; -
) .‘- Mal. 't. 289.4

ATROPINE METHYL BROMIDE

ASPIDIUM .
Synonynr: Male fern.
Toxic Hazard Rating:
Acute Local: Irritant 1; Aller.
en 1
Ac:u Systemie: Ingestion 2 -
. Chronic Local: Allergen 1
Chronic Systemie: U
' Pire Hazard: Slight; when heated,
it emits acrid fumes (Section 6),
Persoral Hygiens: Section 3
Storage and Handling: Section 7

ASPIRIN, Ses Acstol.

ATABRINE DIHYDROCHLORIDE,

See YAtabrine" Hydrochloride.

"ATABRINE" EYDROCHLORIDE
Synonym: Quinacrins hydrochloride.
Description: Bright yellow erystals.
Formula! CuH,.CIN,O 2HC1 - ZHgO
Constants:
~ Mol, Wt. 508.9
M. P. Decomposss 248 -~ 250°C

" Toxic Hazard Rating:
© _ Aeute Local: Allergenl

Acute Systarnic: Ingestion 2
. Chronic Local: Allergen 1
Chronic Systemic: Ingestion 2

" Disaster Control: Dangerous: whan

. heated to decomposition, it tmiu

o highly toxic fumes of chlorins.

.. Personal Hygiene: Section 3
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% ‘Acuu Systemic: Ingestion 3;

. Chronie Local: Allergen !
Chronic’ Systemic: Ingestion 2°

"' Fire Hazard: Slight; on decomposi-
Tird o tiom it emits toxic fumes, NI )
: Vuﬁhﬁon Control (use modaerate’ R

* rate)e Section 2
Porloa iene: Section 3
First Aid:
' Storage and Handling: Section 7

,,,AmOPmE METHYL BROMIDE. .
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ASBBSTOS

nmm—mm ube-fu. unowu-od.ilnottbe
dkuncznnnuaktmmunseannnnmﬂlannnpph.dtnanynunutlw i
can be readily seporsted inte more or Jess flexible Sbers, The ori
sabestos was a variety of amphibole, of fittle present importance, bum
now'ﬂumenmcatwutlunpnﬁantv:naunlclnubeﬂnn.otvdnmh1du7lr
- ¢ile is in most common us. H", i
Varisties of Asbestos and Mm—ﬂnoddahsﬁbnu;”--?- -
form of serpentine, with which it is always associated. Itisa hydrous -~ O
nngpenun:dhauggnpnsuuudbytbeumpuu:lﬁunnﬂalhmdgéﬁdbuand f-\ i* .
containg 12.9 per cent of water of composition. It occurs in aggregates v
- dﬁne,cryshﬂmsﬂbﬁben.whehmﬂm‘bhmdhwmmdmhh ,,,.. '
tensile strength. These Sbers usually range in length from Jems than 3§ .0
to 1 or 114 inches, but Sbers aa long as 5 0 6 inches are sometimes found -
... and an extreme Jength of 24 inches has been noted.! Chrysotils fibers -,
" are pearly alwayy brillisat white, but aggregates of fibers may vary . L
from white and pink, through yellowish and yellowish-green to olive 'j
geen. Its Hordness is 3 to 3.5; Spoqﬁchs‘lthu Lusier b~ ">
resinous to greasy, pearly aod silky. :
Cbu:ddU4xslsuﬁhnuun,numodhneluuﬁﬁhﬂq,hrnn;thcﬁnnnﬂs
NaFe (Si0)sFeSiOn It is highly Sbrous, like chrysotile, but its fbers .
bave a higher tensile strength, atid a much lower resistance to beat. Its”
- color is & characteristic lavender-blue, and it is thua often called “blus
- asbestos™ ar *Cape Blua™ (from Cape Province, South Africa). Fibers
commaonly range in length from less than 3£ to 13S inches and rarely -
excoad 3 inches, Ithallnlpunﬁclatvua'ol&d!!uaaélilndlnlﬂky \
Juster, DO oA e .
© Anlhophylile h:unanhy&nmninnrmncnumun.iﬁcﬂh,hsnngthc .
formuls (Fe,Mg)SiOs. It belongs to the orthorhombic groupof theamphi- -
f boles. It occurs in rather coarse, fairly long and vsually rather brittle
;. fibers of low tensile strength, It is more resistant (o beat and to acids
uunthnnpﬁhgloiﬁmtanﬂumbgﬂhthnvﬁlﬁvniluununnyluﬂahh
for making chemical filters, - - FNeAEEDOmErLms
Amu-uhxlnnxnnrndhanﬂumbyﬂhnlbumiehn&yinEbuﬂ;Aﬁﬁ:.
~ 1t was thought originally to be & new apecies and was described by Hall* -
: 'MA.L.-Mnmtmu.dSmhm*n-bm.n.,.m
Md&uﬁﬂm%dlﬁmﬂmmm l’ll. .
tnm.;.x..wum.p.z. R
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44 . NON-METALLIC MINBRALS

ss s monoclinic amphibole. Wherry! later examined amosite both
chemically and microscopically and found it practically identical with
ferroanthophyllite, an orthorhombic amphibole having the { rmuls -
(Fe, Ca, Hs, Mn)0.5i05. When amosite contains considerable soda it
approsches crocidolite in eomposition. Amosite is characterized by -
a well-developed fibrous structure, having fibers of unusual length, |
Lengths of 4 to 7 inches are common and an extreme length of a little .
over 11 inches has boen observed. The fibers are ficxible, but umally ~ |
kave lcas tonsile strepgth than chrysotile. Amosite is harder and harsher
than chrywsotile and is aaid to cause excessive wear on the teeth of carding
machines. It varies in color from a pale dirty-brown through various
shadcs of gray and pale yellowish-green to pearly white. Acids have
little effect on amosite and it withstands heat better than crocidolite.

Asbesios, *amphidole” asbestos, *'Rornblende” asheslos and * Iwlian"
asbesios are various terms given to the monoclinic amphiboles, tremolite
(formula CaMgi(Si0,)) and sctinolite (formuls Ca(Mg,Fe):(5iOs))
vhentheyoecurmﬁnelﬂkyﬂben. Thxsut.heonnndtypea[mten&l .
to which the mineralogical name “asbestos” was given. The fibers may be .
fine, silky and of great length, but they usually have little tensile utreng't.h.
A small amount of Italian amphibole asbestos has been used {or spinning,
but most of it is oo weak. Whenpmﬁmohuubumuchemmﬂy
stable and may be used for making chemical Slters.

Mountain leather and mounlain cork are, respectively, thin md thick
flexible sheets made up of interlocked Sbers. The “cork” variety bas -
the elasticity and lightness of cork. "It is usually from Light-brown to
white in color and has a specific gravity of 0.68 t0 0.99. One apalysis?
of mountain co,rk showed silica, 57.20 per cent; peroxide of iron, 4.37 per
-cent; magnesia, 22.85 per cent; lime, 13.39 per cent; and water, 243
per cent; total, 100.24 per cent. These substances bave no valuerms 7
sources of asbestos Sbers. Lt

Mounh:nwooduteompuf,ﬁbmusmbsmumsdeupof murlg o)
mmuﬂﬁbeumddoalymembhngdryvood. It is usually grayto Lo,
brown in colar. It is sometimes found in Canadian uhuwa depo-u; -7
but bas 0o present economic valus. N

Analyses of Asbestos.—The fonomg table lhovu the ;vengl I
mpoutxondmcpnnmpdtypuofnbum .- : Y
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) * 1, Canadian chrywotile—Avarsge of eleven analysas by Cinxxz, work cited, p. 31
* 9, Bouth African erocidolite——Analysia quotad by Cizxes, work cited, p. 22.
X Amosite, Transvaal, South Africa—Average of seven ruther widely varying
analyscs quotad by Waraxt, work citad, p. 174,
4 Asnthophyllite, Georgia~—Axnalysis quoted in ®Ashestos (1013-1019)," p. &,
: lmperial Mioers] Resouros Buroau (Great Britsin), 1921
: & Italian amphibole asbosca—Anpalynis quoted by Mancous, B, “The Marketing
- olhb-un. Eng. Mining Jowr-Preas, v, 114, No. 7, p. 278, Ape, 12, 1922,

¢ ' Trres or Staocruns? ’
Most asbestos minerals are found in veins, but some may make up the whole

mas of a rock. The veins contain both crom-Gber and alip-fiber asbeston.

) Cross-fiber asbestas lies perpendicular or nearly perpendicular to the walls of the

R wain. Chrysotile, erocidolite and amosits occur in this way. Slip-fiber asbestos
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x Zew pasallel to the walls of the vein. Chrysotile, tremolite, sctinofite and anthos" = 1
. phyllite oceur in this way. BMuch alip-fiber chrysotie is rathor harsh. An exomse- - i G if
_ ively harsh alip-Gber chrysotile is known as Picrolile. Anthophyllite, tremolite [
. Mmﬁhmymumﬁhr.hmnkfm;hmbchum ~ g
; ¢ radial groupe of Sbers. . v i ¢
‘- Growoaic Occuansnes .. .= 1,
;" Chrysotile—Chrysotile ssbestos ia found in two entirely distinet geologie e ;
. amocistions—in altered peridotite, an igoeous rock very low ig «ilics and highin ; . .
: magpesia and iron, and in imestons pear ita contact with sills or intrusive shests , ¢ s
- «f basic igneous rock. - Pt T
3 Mmhm&hﬁnmwﬂd&cfmsﬂw«kmm fer b '
' directiona through the rock or less eommonly Ge paralal. mpmdoﬁumﬂn o i
- eios is altered 0 serpentine.  Few of the vains are more than ag inch wide. The P s 2
 This sectiog and the followicg section ae *Ceologic Occurrence™ are takea from TR A
) Sarsox, Ebwann, Mnxm-xmmdmuuum . ¥
. $art2, pp- 313-313, U. & Gual Survey, mn. . _ o . BERE R :
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NON-METALLIC MINERALS

areat deposits of this kind are those of Quebee and of the Ural Mountains, regions
that bafore the World War furnisbed pearly all-the worid's supply of asbestos.

Depouits are worked in California, Wyoming snd Vermont.
Deposita of chrysotile in limestone are rather widely diatributed, but compared .

Y ' : i to thoss in peridotite they are small. The fber may be rather harsh, but it is
- . - iy vwlon;. unbroksn Sher over § inches in length and of the finest quality having
found. whereas Gber over 2 inches in langth is very rare in the doposita

formed in peridotite. Chrywotile occurs with supentine at or nesr its contact
with sills of olivipe diabase, usually the upper contact. The deposits in Arisons
and in the Carolins district of the Transvaal are of this type. Depomits in lime~
Mmfmdin&ﬁom.hmmmhrnuonuu.ndpmhblynhoh
New Mexion. -

Anthophyllite —~Deposits of mn-ﬁbcr anthophyllite oocur in Georgis, North
: Carolina and Idabe. The occurrencs of aathophyllite has been most fully
: described by Hopkins.! The sathophyllite in Georgis ifs product of the alter-
ation of peridotite. The altered rock consists almost eatirely of anthopbyilita.
Bopkins points out that the fiber in the commercially valusble deposits has been
greatly softened by weathering, which in this region has been vety sctive. In
fact, the anthophyllite appears to have been made fbrous by weathering, for
: the fresh anthophyllite, although it has & good prismatic clesvage, is splintery and
i of little or no value.

Two interesting deposits of d.\p-ﬁbu anthophyllite in Maryland and Cali-
1: fornis have recently been operatad.

Crocidolite.—The only worked deposits of erqeidolile and amosite are in the
Union of South Africa.? Both oocur sa cross-fiber veins parallel to the bedding
of an iron-rich siliceous argillite locally known as “ironstone.” According to the .
published deseriptions, the material of which the vein minerals are composed has -
" boen derived from the inclosing rocks as a resuit of regionsl metamarphism. The | -
deposita cover s wide area over which they occur at the same stratigraphic -
" Actinolite and Tremolile~Actinolite and tremolite usually oceur in veins as - :
slip fber, genenally in highly magnesian rocks. They appear to have been
formod by meumorpbxc amwhehhntlnmmvdynﬂeﬁdth ..
country rock. N

Geographical sttzibuﬁon.—-’l‘he only types of ubatoa of any con- .
* » siderable commercial value are those which occur in strong, fine, fexible - -
. - fbers }{ inch or more in length, that is, fibers capable of being spun and . -
woven into fabrics or matted into paper and similar products. The
" longer fibers, that is, those over 3{ inch, are by far the most valuable,
, Flexible fbers shorter than 3{ inch are used extensively, but are of such .
. lownluﬂ.battheyuaunymmedonlymeomunchonmththﬂonm :
- fibers, i &
I ‘Eormoh..A&poﬂonﬂuM‘rskndSupﬂnuMd 1.
; Genryia,” Bull, 29, Ca. Gool Survey, 1914 .
. tHary, A L., *Asbostos in the Usnioa of South Africa,” Memewr No, 12, Gul. .
Survey, 1918;."Op the Mods of Occurrence and Distribution of Asbestos in the

T 'n'uwn.d. ?rcu..GaLS«.&Afnqu.?l,pp.l-ﬂ, 1918,
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‘While deposits of ssbestiform minerals are widaly disteibuled over the
world, there are but few Jocalities in which high-grade spinning Sbers are
found in important commercial quantities. Before the World War, Canads
{Quebec) and Russia furnished most of the world's supply of high-grade
¢ Russisan production is small and South Afriea
‘(mcludmzﬂhodm)htbeoalyedurhrnmbmdu&ud& The
. United States hos produced some spinning-Sber asbesios (Arisons ehry-
sotils), chiclly during the past 10 years, but most of the domestic pros
duction has been of non-spinning anthophyllite. Other countries which
are small producers are Australia, Cyprus, Italy, China and Indis.
" Canada.*~Canads is the largest producer of asbestos in the world,
and Canadian apinning fber is generally regarded as of the highest grade
marketed in important quantities. All the asbeatos now produced is of

asbeston. Al presen

thuhrynotﬂcvm

ubuiosmnhsnmhnddiﬂnchm&md&,t&uh
deposita which have been of grest commercial importaoce are located inan
aros of Cambrian serpentine rocks which extenda from northern Vermont
* to the Gaspé Peninsula. Withmthumeuebeeubawaomn

- throeptammeatbslu.

ook LTthuviﬂe-Oxfnrd—Bohmun.whehu&endnmuVm "'1" } 2
V73 The Thetford-Black Lake area. ¢ o ais snn rit e ) 5
T z.mGupthmsuhu‘ S R :J;' s N
'IhDam‘IIo-Odord-Bollmmeomd numemzs, sppuenﬂydb- o K : . <
mnwudwvadmmmcmanmwwtsbwt&mﬂum o RN
Thbe area is beavily wooded and the rocks are #o deeply covernd with soil .- . Losln 3
ndhummﬂutprupecfnzuddevdopmmmm There bas © X PR S
- been little production from this belt. s B B -
o Ththﬂ-Bh&Luhmathm«tmpoﬂmtmhm N g
- and is, at present, the moat productive asbestos district in the world.« | .- i 3
. Tn this area some of the most productive mines are in Coleraive, Thete - .. B<--0.7 " K
" ford and Broughton townships. In the main sres the total length of the (2~ BE 0 “x
" chief serpentin belt is 23 miles and the width varies from 100 to 8,000 b5 CEE. "
fect in tha Black Lake ares and to 334 miles in Coleraine Township. et - ¥
- "The sarpentine forma knolls and ridgos from a few bundrod to » thoussnd <~ B0 .. T
-+~ foet In beight above the swrounding country. ' The Broughion and the, R
; cmtral and eastern Thetford areas contain mainly alip-fber deposits.” Tt T
mmmwmmmmﬁ@mmw e Te ! e
" North Colersine townships, has a developed length of about 32 miles and s N TR T
~ maximum width of about 334 miles. mwwwumm A AT "{ s
h;bwgndcmdenndspmgﬂhc._ s te S e " . o o
_m'mmwmuvﬂumm&m&bymt MM c :;’.-_- e 'i. -y
» ' Tt : . . R
“(‘h ‘-):":“'::‘.“ " ‘.‘- - el - 1.2.;: u.. '.

THIS Documegg
- iSTRI
. , PPG INDU TR NNDT BE AU

AR R
Tl ¥R
.‘:T?;[:'- Ve "%l ®

PR
¥y

WAS NOT A RECUND w

ING. DID-NOF COME F

) pY. PPG INDUSTRIES, ING.

ASBESTOS

- qr\p’

; "‘t-"""?*m i wfﬁm-‘m.a..,,-

- .'" o cl«
Ll '-“‘ "I."- .
>

e

v J_'.’ .o

KOM - .
THENTICATER =~

m .

s

L

f

PPPPTIVEP PPN WA MG PN ¢ Iy TR 64 47 St BRS¢ £ 0”0 3D FINAGL S g MG AL I e 4yt S S By

o

s
*

Iz} .’

-

.
[
o
o
Ly

L

v o
.y,

ﬁx o

s -..-..*.-
LR

15 '2

[N

¥
E [ ]
1 )
3 0y
A
t’ﬁ:"j;:;.l‘.’ ’

)
y Lati]

¥
r.

3
%

b

L

J
P
!vlf

ihd ut Y

r)
r 3
. .
e

oy

) ¥ v
{ "":":: " s
.ég
¥
i.!

L]
2
*
._’;’o
'y a..
alekl

2
.

t

s X
:
(o li

-
»'

»
s
'
1

o :"‘l e
’l s
nt“,u‘!
"-""r: R
AR

Ly
ah
St
3%
Lay

&y
gy
‘\A‘(
»

-, . et




THIS DOCUMENT WAS NOT A ReLunru ur

N R R o il H NOT COME FROM '
R IRy Y LR N PG INDUSTRIES, INC. DID AT, 1y . S
f’ Pl B ,"frg FILES. AND CANNOT BE AU.mLNTiCATED NOTZ ?:'._,-* R SENE o B
S C . ‘|BY PPG JNDUSTRIES, INC. - \ifyT A - S X
: BY PPJ; . Non-xxmu.rcu oo T KR X

The chrysolile veins intersect porticas of the serpentine in every dirooe
" tion, but they wsually follow straight linex. The croes-fiber veins vary
in thickness from mere thresds up 0 2 or 3 inches, but the bulk of the
asbestos mined is from 3£ W0 3¢ inch in Jength. The longer fiber is often -
divided in the middie by a seam of serpentioe carrying magnetite or chro-  ~
mite. Usually, the asbestos can be easily separsted from the rock, Slip
Sber occurs along slickensided fault places and the Sberisarranged parallel
to the walls in thin filmas, or in layers up to 3f inch or more in thickness. -
The alip-Sber veins yield only mill Bber; it is ofien of as good grade as = ..
aill Sber prepared {rom crom-fiber veins, but it is sometitocs rather harsh. .
1 The Canadian deposits are very extensive'ind the known ore reserves
: are large.  Apperently the quality or the perventage of Sber varies little
: " with depth. While the long Sberis the most valuable, it occursin relatively
" small amounts aad the chiefl production (by tonnage) is of the mill-Gber

Fades. .
: In the Gospé Peninsula ares some ssbestos has been found, butdifh. - -
culty of access has prevented the region from being adequately expl red.
A emall amount of chrysotile asbestos has been produced at Deloro,
~ pear Porcupine, Ontario. The sbeestos ia reported to occur in veins, up =~ - -
. h2}{inchuwide,inmpmﬁnendwmmﬁtuuhmchunperm -
©  of the rock in places. * .
Umq’mumhlmmmtdepwudmmmm
huﬁhumtheUmdSoutthu. The principal types of asbestos
- which have boen produced are crocidolite and amosite, but chrywatile
is also worked and will probably become of incressing importance. -
Transroal posscswes importaat deposits of ebqwﬁh. crocidolite, ..
amosite and tremolita.
= Amhutmdoﬂyhsbdthmmmhtm " -
. Lydcnbur;m&l’imburp This belt, which is sbout 60 miesloog by - °.
':-'.nmmdsmﬂamd:,mtnuthmmp-dmwhdded.m .
F2¢ ! fiber veins, varying io width to 8 maximumof about 12inches. Tbeveine
+ " are worked by underground mining. ~The principal mines are the Egnep *
MMMwmmempudsmwhchfm

.
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*" about four-iftha of the total output.
hmwmmadnmtﬂedpodquﬁtyhmndmupdy 3
‘-vhmbmmudmuhtm I &

: - - High-grade, purc-whits chrysotile occurs Sear Ksapache Hoop sboat '~
N zmnanorthmdm Bere the percentageof Sberis veryhigh, = -
'.“"'f“* Wgsbwtwwmtﬁbcmdwwmtm&. Moreover, over .
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PR - 9Tha buat work os (he asbastos deposits of the Union of South Afries, is by
Boophm&mm’fm“h&ﬂmﬂ ;
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per cent in Canada.

In Capc Province crocidolite is the ouly variety of asbestos worked.
It occurs in interbedded cross-fiber veins in & belt extending from the
farm Lovedale, 20 milcs southeast of Prieska, in a northerly direction as
_ far as Mashowing River in British Bechuanaland, with a possible exten-
sion into the districts of Vryburg and Mafeking.

In Naial ehrysotile of inferior grade occurs somewhat sparingly.

Rhodesia.’~Rhodesia is the most important source of asbestos in

British South Afrieca. Both chrysotile and ‘amphibole asbestos oecur
abundantly in many localities in southern Rhodesia. The largest pro-
duction comes from the Shabani fields in the Belingwe district and from
the Mashabs ares in the Victoris district. In both aress chrysotile of
excellent quality is found in veins of the cross-Gber type. The Shabsni
field, o far as it bas boen explored, is about 6 miles Jong by 1 mile wide.
“The fiber varies from 3¢ to 2 inches in Jength. The Mashaba area seems
to be gmaller and the Sber is rarely over 3{ inch in length. The yield of
 asbestos fiber in the Mashaba ares is asid to range from 1 to 1.5 per cent
of the rock broken, and in the Shabani area from 1.5 t0 3 per eent.
Asbestos also occurs, and has been prospected 10 some extent, in the
“Lomagundi and Bulawayo distriets.

Russia,*—While Russis before the World War was the second Iargest
producer of asbestos, recent detailed descriptions of Russian depouta are
pot available. A general description of these deposits was given by
Diller? in 1908, from which the following is taken:

Mubuimnmuchhu:hctolhcmdtbuc;mdhn.md!mnib-

able for spianing, but befors the World. War the productiod was large sod growing.
Thers ars two genersl districts in which ssbeatos has been produced. The |

£irst, and by far the largest and most important, is in the Perm district of the
Trals in which there were 25 mines in operation in 1908, The principal mincs ars
51 miles porth of Ekaterinburg, where a sone about 18 miles long by 2 to 3 miles
wide has been developed, but other localitis are known nearly to Orenburg.
The other developed distriet is in the Minusinak district on the Yenisei River in
Ehuu.butmyotberundavdopeddmhmnpoﬂadmthummm
2egicn and to the southward,

Mmmwumdeanwwdme
For several years after the Russian revolution no asbestos produchon
was reported, but a small production was noted in 1922,

? See Mpomws, F. P., 8. Africa Jowr, Ind, vol. 1, p. 1411,1918  Alsc anonymous

ut:l-h&ﬂmﬂmgtu.hm,qd.,
given bere is from * Asbestos™ (19!3»-!919), work cifed, pp. 11=12.
*Soe Ciaxx, F., work citad, pp. 222-229. -

m—m.u.&cd.s.wq 1008, , .’
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. Umd Slaul.‘--Bot.'n spinning-fber chrysotile and non-spmmng .
; anthophyllitc octur in the United States, but the former is not found in .
. large quantities, and production, compared to that of Canada, has been -

o artame W

.

. wery small thedepouudnbesmhneboenreporwdmmy'_!i

- ; states, production has resulted from but few deposits. Arizona hasbeen . §

. { _ the only amporunt prndueer of chrysotile, but & small production haa

: oome ai various times in the past from Vermont, Wyoming and Calie 3

' fornia. Anthophyllite hss been produced mainly in Georgia, but Idaho, b

: . 3 Maryland and Californs have also been producers. -

’ ; Amk&wwtﬂenbuwlmnmmrdbahhuhm B

: but it is mined chiefy in two regions: in the Grand Canyon, snd in the ~~ ¥ ::

y : field 24 to 40 miles i s direct live north and esst of Globe. The produo- b

. : tion in the Grand Canyon disirict has been small gzd aot continuous. .

- «  “The Globe field is about 50 miles in length and 20 miles in width in & ;

.. . deeply cut mountsinous region along Salt River and covers an area of 3

- of about 700 equare miles. Most of the mines in the Globe region arein i

o four districts; (1) near Chrysotile on Ash Creek, about 41 miles from the -~ "} 3

s, i ~ railrosd shipping point; (2) near Salt Bank op Salt River; (3) near tha 3

Sk g summit of Coon Creek Butte, at the south end of the SnemA.nch.l sad g

CTEe - - : (4) near the bead of Slosne Creek, s branch of Canyon Creek r__'i

s R X The asbestos, which is of the cross-fiber type, occurs in veins in Lme~  :. § 5

el ) stone chiefly near the upper contact with intruded sheets of diabase. -_}

; : . Arizona chrysotile differs chemically from Canadian chrysotile in the "3

% . very small amount of iron oxide which the former coptains (Arisona 3

. ' usually 1 per cent or less of FeO and Canads usually 2.5 per cent or more %

i : i of FeO). A part of the Arizons fber is very soft and silky aod s partis - f 4

. - T 1K harsh and aplintery. These two phases often occur in the same vein - [ 3

. . il = with no visible boundary between, sud are hard to distinguish. This - f'

- ' , " . Decessitates very careful sorting and milling if » high-grade fiberisto be . k|

- ‘B ° " produced. While spinning Eber of good grade and length can be pro- 1

Lt 18 .:  ducad, users state that the highest grades are 50 fine and silky that there . .-',§

. BN S hahnghloumlpmnm;. F‘berlen:thsupto4mchuaomeum=oemr N 3

: : . but lengths less than 2)4 inches are most common. - 4

tel .kl g :, Vermonl.t~—Asbestos deposita ocour at four localities near Lowell, - g

s . *  in northern Vermont, connected with the serpentine belt which contains = - & %

;v_i. L the great sabestos mines of Cansda, The asbestos is chrywotile of both 3

"\,1:-...-' .  Ses Drzam, J. 8, “The Types, Modes of Occurrence and Important Deposits ['.:

e st : *+ ol Asbestos In the Unitad Statas,” Bull, 470, pp. 505-824, U, 8 Gel Eurvey, 191L ' S

RESCI U . Bos also Mineral Resewrcas of ihe Unitad Staias, U, 8. Geol. Survey, austal, for variows - j 2

s yuars, y sinos 1907. R PO

ST S - ¥ Sos Mineral Rasources of the United Stales, U. 8 Gaol Survey, part 2, pp. 342-347, -

mmed Sl T 1913; pp. 96-99, 1914; pp. 197-20L, 1917; pp. S46-331, 1918; pp. 300-304, 1919 - :

Ll R W * pp. 313-216, 1920; pp. 136-138, 1921, - L

Sl =" e 1800 Ricmanvson, G, E.. M Au\d &M‘ant Geol. Survey, pp- =

N A e . $185-330, 1909-1930. R =
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- —_— . THIS BOCUME

Georgia.'—Mass-fber antbophyllite asbestos has been produced e
for many years in Georgia. While occurrences have been noted in many - .
counties forming & belt acrum the northwestern part of the state from

. - PPG gyl EAT WAS o mUome o
T INDUSTRIES, 1ye. o T A Recorn. o } AR LA A
ff"' MEFROM 0 1 g
". . ‘ ASBESTOS 31 L. ¢ A
: the crossfiber and the slip-Bber types, but it is ao short that only mill | i: ; : "
! §ber ean be produced. Beveral unsuccesaful attempts have boeo made to O : H -
t + work these deposits at various times. AR | SO ¢ ~§
4 W yoming.—~Dcposits of cross- and slip-fiber chrysotile ssbeatos ovcur coed v

i Wyoming in seversl localities and fber bas been produced in small  _ jF:'yd 4 i3
quantitics at various times in the past. These deposita are Jocated (1) S I e H ] ";5
on Caspar Mountain, 8 miles south of Caspar; (2) oo Smith Creek, 20 = {170~ f TR x
miles southcast of Caspar; (3) 25 miles south of Lander; (4) near Bary A - s TR
Greek in Lincoln County, on the north side of Forellen Peak, 35 miles | AP S RS
from the nearcst, shipping point st Ashton, Idaho. P TR
Some of the Wyoming fiber is 1 inch loog, but most of it is much L g
shorter and but a very small porportion is of apinning grade. . O RSy
California.~While ssbestos, of both the chrysotile and amphibole s, ) .
4 varieties, has been found in at least twelve counties in California ands -7 E :”'3
small production obtained from & few properties, no large deposita of high- . P - P ’j '
grade spinning fiber have been developed. Mont of the deposits are™™ . i -, | e Pl
apparently small or of Jow grade, and preduction has been only & few tons THENE = -'-:
wyess. R R
. o
o=

s

I Rabun to Harris counties, the most important deposits are in Whits
: and Habersham counties. The chief deposits thst have been worked

i
L

LD

e
R e L ol il Ll
%
t
"
i
Vil

o

. A FA 4

MUY g4 . J
: efar

. -
are 3 miles southwest of Sall Mountain in White County and near Holly» t oL -~ 3
- wood in Habersbam County. In the best portions of the deposita the k.. MLANTYN 3
whole rock is Sbrous and a3 mwuch as 95 per ceat of the rock quarried is | AR =t oTmm o Tof Sl
, recovered as fiber. The rocks of the region in general are deeply e o oim 2B 5
veﬁududmmhnpmwnﬂnedwopen cuts or quazries inthe TS C BRI T
| weathered rock. At grester depths the rock is barder and loss Sbrous. RS b -
.- While the Sber is long, it is so brittle that it is valucless for spinning RSO N sy 3
pux'puu. It has been u-ed chiefly for making fireprool paints.and i SN e
Idnha.—-Anthophymu ubesuu, gmilar to that at Sall Mountain, - ; S
Georgia, occurs about 14 miles southeast of Kamiah, Lewisa County,” : oo R
Idsha. The fiber is short aod brittle, and therefore suitable only for S R letiig
low-grade uses. A small tonoage was produced annually for & few years, - R S LN
. and the Sber shipped to Spokane, Washingion, where it was used for i P . -"53
= peints, cements, pips covering, plastar and other local purposes. - RETPEE R -7y
; Maryland ~Slip-Sber anthophyllite ssbestos occurs in the softened . Lotk . IR
5 and weathered portions of gneissoid achists & few miles north of Pyles = Te oyl Jeiade -
. ville, Hartford County, Maryland. The veins are geaerally small and PRI S Lo
L the usable portions imited o the disintegrating residual material within & . R
.t *See Horsam, O, B., “The Asbestos Tuls sod Soapsioos Depoite of Goorgin™ NS PR S 03
Mﬁ.m‘?s-xsa.c..ceol.sw me - SN i .- . e
. . L . .. ‘. R ,l"-. - bhnd S ‘-. . é
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1 B ‘ ' Swilzerland, Greece, Turkey, Portugal, Spain, France, Germany, Norway -
R and Groat Brilain. o ' s
; Production .and Consumption. World Production.~The production * .

-— -._-.. = -
B | NGTE: = i ams i ngrd

* 3

&
AT AN

NO( Vi o J'(JM (IS

i ' -82 NON-METALLIC MINERALS
i ., .10 feet of the surface. A small anoual tnnage bas been produced for
! several years. The fiber bas been clesned and prepareq for filter purposcs.

- -

Other Slalss.~Small deposits of amphibole asbestos have becn
; reporied pear Dalton, Mossochusetls; New Hartford, Connedicul;’ - 5
: Cumberland, Rhode lsland; Pateros, Woshingion; Bedford City and  A:
Rocky Mount, Virginia; Cane River, North Carolina; and Liano, Texas.
! * A small output of low-grade asbestos (variety not noted) waa produced
) in 1918 a few miles north of Mount Vernon, Grant County, Oregon, -
X Chrysotile has been reported on the hesd waters of East Mile Croek, .
: Moniana; and near Great Falls, Virginia. -, ..
; Cyprus.—Large deposits of asbestos occur on the Ialand of Cyprus
' and production has been important. Both chrysotile and aathophyllite
it are found, the former at Amisnods, near Troodos in the Limasal district.
. The best grades come {rom Paphos. Much of thé material produced is
shart-Sbered, but some is of s grade that may be mixed with Canadian
fiber. ) .
Jialy.~1aly is & small producer of asbestos, most of which is appar-
ently of the amphibole variety. There are three asbestos districts in -
Italy: (1) in the Susa Valley near Mount Cenis; (2) in the Aosta Valley. ..
from lvrea to Chatillon; (3) and in the Valtellina distriet of Lombardy
near Sondrio. Italy doca not produce sufficient spinning fiber for ber .
11 own needs, but imports chiefly from Cansds and Afriea. :
11y Other Countries.'—Asbestos deposits, of both the chrysotile and
: amphibole types, are knowh in many other countries, and from some
of them have come small and irregular productions, but none of them are
118 - of great present importance. This may be due to small size of deposits, - . §.
E Jow grade of fiber or remoteness from transportstion and markets - - §7
TLhE Some of the countries in which deposits of asbestos have been worked - §:
18 or have boen reporied are: Australis, China, Jopan, India, Finland, - - §*

- me o mom sew

of ssbestos in the principal asbestos-producing countries in the world ...
.is shown ip the following table prepared from statistica collected from . ;-
‘various official sources. S . -
It will be noted from this table that Cansda is by far the largest pro-
ducer of asbestos. The figures given, however, are somewhat misleading, - k-
in that much of the Canadian production is of the lower grades of mill .
fber, shingle stock, ete., while most of the asbestos produced in Rhodesia =~ }-
- and in the Union of South Africa is of high-grade spinning fiber. Tbe -

"3: local consumption of asbestos in these latler countries is very small snd =
1 : hence there is little local demand for the lower grades of fiber. . Thess Lf
P B v lower grades command Loo low 8 price o justily the expense of traaspor -
" P 1 See Cinxzy, ¥, work cited, pp. 214248 “Asbestos™ (1913-1910), woek E
q: E cited, pp. 332 o ." 2, e - -
. ' . . - R T o -
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* ASBESTOS

aLd's ProbucTION OF AssEsTos 1013-1921
Metric tom

sesavnnfressanafrenvans

Chplilh. . ssnnassaanssan

sesanelesnanes

"
v b I m
121,063{123, 925{128, 3341124.070; 142,

XX TLY Y]

Cror
| T~ VPR
IAlR.cconeenssnananacs
Philipmes Lolands. .. ...
p

Taitml DA .cvevinsen

sesbase

.13

Appreximeta wotal. ... m.mlm.n&lm.zwlm.cm 140,987]144 .:ulm.mlm.ulim.m

» Figuras aal yot availale.

tation for long distances. The distribution of Canadian (Quebec) pro-
duction by grades in 1920 is ahown in the following table from Mineral

Induastry:

PropoCTION OF ASBLSTOA IN TaE Provinez or Quosse ryoz 1920 "o

Shipments and salm

Average
valm

Dodgnstion of grade

Valus.

par toa

Stock on hand, Dee.
a1, 10

Touns

Value

Crude Neo. ) S
Cruge Ne. 2.........
ma‘l. M-....c..-
Paper stocks and

m...........

Mc--..--
m.....- -

$ 1,813,457
2,298,927
3,915,562
1,852,210

5,007,416

$1,475.10
811.23
230.2
110.38

448
854
1,929
1.“

$ 659,250
529,438 -
653,115
172,478

118,080

$14,674,572

23,9

$ 1m

.
$2,632,48 -
;.

$ - o{ ]

314,718,101

LAL L L2l X d]

242,02

Quantity of rock mined during the year, 1,000,122 tosa.

United Slates—The United States is the largest consumer of highe
grade asbestos inthe world and the largest manufacturer of asbestos goods.

Domestie production furpishes only a very small proportion of the '
nquiremests far crude asbestos. While imports comft chiefly from
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Canada, South African and Rhodesian sabestos is being used in importsat

’ and incressing amounta. . :
The following table published by tha U, B. Geological Survey shows

the domestic production of aabestos in recent years: .

Dousaric Axszaros Maixsyres ot vas Usrrzo Srarzs. 1913-1023 .

Chrysotils

Amphibale

Total

. | Bhort Valoe

- Valua

. u._s .

* e - - [s]
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e
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1,100
1,228
1,415

811,000
13,515
11,504
13,311
11,76
17,623
19,000
“.m .
23,700

a0 M”13 .
p _ 1914
1915
; ‘ 1916
: 1917
bt 7
: 1919
R | )
B ¢ |

8 5,480
3,148
167,683
779,270
101,050
229,265
661,907
313,208

=
318
808
1,391
1
802
1,245
433
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' Inlong tome

Exroxts or Asazavost
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A Z-In recent years most of the domestic chrysotile Sber produced has ° .
- " ' ecome from Arizona and most of the amphibole from Georgia. TS
.4 - Imports and exports of crude and manufactured asbestos are shown
’ - in the following table: S

Yalue

§1,458,012 ’ -ee
1.“.“ ’ T we.
" 3,407,258 .o

1,081,453
3,303,470
4,821,172
6,337,588
7,309,885
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" Great Brilain~Great Britain produces practically no asbestos, but

is the second largest manufacturer of asbestos products. Raw asbeatos is .

imported chiefly from Canada, Rhodesia and South Africa.

Mining and Milling, Canoda.'—~Mining methods used in the Quebes
districts may be divided into three general classes; (1) open pits; (2)
» glory holes” and shrinkage stopes; and (3) cornbined open and undes~
ground workings. Methods used in mining alip-Gber differ Trom thoee
used at cross-fiber deposits, for in the latier type the long fiber (“crude’)
must be carefully scparsted from the mill Sber before milling, while in
the slip-fiber deposita no such care is neceasary and nearly the eatirs
output of the mige is milled.

The easliest workings were all of the open-pit type and such operations

) are still the most common today.

The averburden, consisting of clays, sands and gravels, varies from
practically pothing to as much as 60 feet. Methodsof stripping vary frem

gimple hand methods, whers the overburden is light (5 to 10 feet, as at '

Broughton), to stears-shovel and hydraulic methods for very heavy over.
burden (up to 60 feet or more, as at the King mine at Thetford).

After the rock is stripped, the pits are carried downward in benches 20
10 75 feet high (average about 40 feet). Drilling is now usually done with
compressed-air hammer or piston drills, ranging in size from light hammer
drills to heavy submarine-type drills which will drill 3-inch boles to a
depth of 75 feet. After the ore ia shot down, it is further reduced in xize
by block-holing or mud-capping, Slip-fiber rock is then loaded directly
into buckets, pans or quarry cars by hand or by small steam shovels.
Cross-fiber rock is first carefully sorted and rough-cobbed to remove all

*. the crude grade, and the mill rock is then loaded into pans for hoisting.

The crude grade is recobbed, re-sorted, graded and packed in bags for -

shipment. ' .
In small pits hoisting may be done by derricks, but in large operations
wery large cableway systems are used. At one mine narrow-gage cars

- are hoisted through an inclined tunnel to mill bins or waste~rock dumpe.

-
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At the surface large bin storage for mill rock is often provided, to
{acilitate continnous mill operation during the winter montha.

below (glory-hole system). A typical shrinkage-stops method is used by

at lesst one company. Another mins is developed by a three-compart. -

pent, vertical shaft 515 feet deep. . In this mine the ore is recovered by

by RuRrvsza, W. A, “Asbestos Mining and Miling ia Quebee;” Eng. Mining

Jour Press, vol, 113, Nos, 15 and 18, pp. 617-625 and 670077, Apr. 13 and 22, 1922
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YWhere ths open pits have become too deep for efficient operation, or .
where the overburden is 100 heavy to be removed economically, undess
ground or combination methods are used, In some mines tunnels are .- "=
driven under the pits and the ore milled down through raises into cars .

10ne of the bext recant articles oa asbesios mining and milling ia Canada Is that *
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- T £ =1 ' glory holes extending to the surface or to the botloms of old pite. Gome

. . . g RS B mines are worked partly by ordinary open-pu. methods aad partly by

. -0 = E 3.1 glory-hole methods, 3

: . . &3 W3 Milling methods, used at the various mm.., vary in detal, but they are " ¢
SR S o b pearly all identical in principle. ‘The objects of milling are o recover aa =

TE e e - w9 much of the fber as poasible {ree from dirt and sdhering rockand to handle -}
bz s . e . . 3

. .9 o, the ore as gently as possible in order to minimize the reduction of fiber

- Z20m geatly -
- QL g length by attrition. The geners! methods used are: cosrsc~crushing; dry~ =2

. - N ; S99 ing; recrushing in stages, each stage being followed by screening, du.nn; 'T§
LT F=2zZdil 23

- . "': T : - . et 5904
: . Z @O D3
}...' ' %J g Q(gj) ; --v
T o5 £a: ‘,315
N 3 =E )
; i . O W ! - ‘a3
! . Q = N A 3
Tya -- - ' . Lo
. "' a t E : i ';*

[P

e . Pia. 2.—Sketch of “Laurie Cyeions.”. ..

. which air suction effecta the separation of the Sber from the rock gangue;

2 ¥ collection of the fiber; cleaning of adhering dust and rock particles by

’ rescreening; grading; snd. finally, ba.ggmg for shipmext,

T Primary crushing is usually done in jaw crushers, and drying in direct

." . orindirect-heat rotary driers. Seconduy crushers may be of either the
- ' jaworthe gyratory type. The screening at this stage is usually done on

.07 7 long, Bat, shaking, screen tables, which serve to remove fine rock wasteand
“°  spread out the ore so that the {reed Sber may be removed by suction. .
The final stages of erushing or grinding are doge in special types of pul-
verizers, known as “Cyc!onea and “Jumbos,” developed in the ubestm

" industry. RuKeyser,! in describing these machine, states:

___, The desired effect in the reduction of the asbestos-beating rock is one ul
:* etraight impact and disintegration, permitting the freeing of the fiber and at the
same time “fuffing” it. A minimum of grinding or shear action is desired.
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*

. 'm “Cyclone” (see Fig. 2) conaists ementially of two cast-steel impellers .
shaped like a ship's werew, weighing approzimately 1,000 pounds each and u}ldo ' )
to rovolve at & high speed (2,000 to 2,200 r.p.m.) ia an inclosed chamber hnad .
with mangaocsc-steel plates to withstand the impact of the rock burled against N
. 17 a Jesscr action is desired, the impeliers may be made to revolve in the same k-'
dircetion, but in the usual practice they are rotated in opposits dirf:ction to each
otber. It is claimed by masy thst the “Cyclone™ producces s great amount of
~itrition, injuring the fiber; is of low capacity, wasteful of power and necoesi-
tales [roquent sad costly repairs, The impcllers must often be changed every
{wo days, owing Lo the high speed at which they are revolved. and must be bh e
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i . letter mechsnically, which has for some time replaced the “Cyclone™ on 8277 ./, " L. 4

- Broughlon rock. Within the past two years much experimentation has X * *-g:‘-‘ R }
dune uning the “Jumbo™ on the harder Thetford and Black Lake rocks, and thee- - - - e B 3
machine is finding a grest deal of fivor with some operators who have discarded ' 15

) the *Cyclone.” The “Jumbo™ (see Fig. 3) is rcally a modification of the ordi~ ‘z‘ .

~ fary pulverizer, consisting primarily of & horizontal shaft fitted with & serics of

. arma, these in turn carrying “beatere” The whols i caused to revolve at from

bl 400 to 500 r.p.m. (as the naturs of the rock dictates) in s eylindrical casing lined

1. with suitable plates. The rock, fed from sbove at one end, is made to pem

t. through the machine by s deflection of the besters, snd drops out at the "

olber end. . . -,:-"

From the “Jumbos” or “Cyclones™ the ore again passes over a series *
of scrcen tables until the fiber is all removed from the rock by suction., - :
The fiber is collected in conical stoel-tank collectors, passed through a -, -
scrica of rotary or shaking-table screens, to remove dust and rock particles,. * -
and thea to graders. Graders are alowly revolving hexagonal oroctagonal -
sereens, which separate the asbestos into the commercial lengths of fiber, - | °
The products from the grades go to their respoctive bins from which they . <
are packed, in 100-pound bags, by hand or by oem.i-mec&animl packers,” -
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The accompanying ﬁow sheets (F‘ip. 4 ud §) lﬂer Rchy-u' b
are said to be typical, one of crosy-fiber milling at Thetford and the
ot.bu of slip-fber practice at Broughton. e

An approximate estimate of the proportions of the various ol }
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NON-METALLIC MINERALS :
- » ; . Asszgros MiNz axp Mni Propvers .
A . ! Uomanulactured grades and their approxmste percentages in mine and mill rock -,’T'
LT 410 Snuatien T
- f Tacrocre ame Wasrs Pou Cowr -
.. d From the rock mioed: . I
- : L Crude ssbestns -
'_..—._.a - - . i‘ Gﬂd‘x(ﬂmliﬂhr Loy 0 w o.: 29
."'.'“ - f i cﬂd.n(.w}’mr sssvammeRERI R EsTEGREREEES o::” o-’ -3
- ’ M“lin‘ m.....--lll..l....‘...‘l.I.l..'l.I.I.-IIIII u h w ; T:';
b ' Mil‘lcm......u..-u.-........uuuu............40 “70 - ‘.5
Tl ; From the rock milled: ' “ g
' Mill stock.......... teeeresaenssssasrrevastnnnerreranrens & 4012 4
- M“! 5M| No. l (‘w K iﬂch)‘.................-..a o-‘ to 2 ! :
! Mm ﬁw. Nﬂ. 2 (lw " iuhr--.lccnn--:uocln seswes 1-5 to 4-5 "
! hw mk (‘w y iﬂehru. .;.. ....4....6‘..... 4.0 to 8.0 1
lr M’nm(“) crsamns P N Y LI I ” ”“ - . ™
i * A.!bestlc W'dﬂ.ﬂd -nd. tasssasRnsadadR RNtV snssna Ry & bw .
;“ (md) Mnl L T ;7 T sessUT eI SR PRt nSnat bR sARARR RS :‘ w4 . .‘
!. Contents of total asbestos: .
j Crude asbestos (grades Noa. 1 and 2).vemeerccnvacecravecss 300 8.0 | - .2
. Mill stock: R TR
. Mill fibers, Now. 1and 2..... cecstacesssetrarnnaananns e 0 W40 o
P‘m’m -------- Bee sl e ERERasa R Attt akaadrsRNERERS w “w
Total mine and mill produet from rock: )
Total sabestos (.-u ‘ﬂdu Clﬂp(v M)o.......'o.. cecses S.80%0 7.4
- . - Crude asbestos (grades Now. 1 88d 2).uvvinccesverenccensee O.310 0.9
e Mill etock (Sbery Noa. 1 and 2)'.......................... 1.5t 3.9 -
: le M (mlll ﬁbﬂ' Nﬂ ’r g ’-'h ’.’ -
3 A'butic m'd" .ﬂd llnd)' sesnee -u---...‘c'_...c....-.--. m hm -
. . Tow 'mmk(miu..nd nm).ouuooo.-o-.n--n-....-oo.‘."7 to 7
w, . - . : * Spinning qusllty vacim from 3¢ to ever 1 lseh.
2T '* 3 *Quality suitable for masaufsctors of paper, shevt, Soned, sta.
TS * - -'y'._ , *Buitable for paint, plustas, sta -
; ' . United States~The chrysotile asbestas in Arizona s obtained chiefly
- . - N by underground mining methods, usually by tunneling along the asbestos
veins. In 1918, the Ash Creek mine was reported to have about 10,000
feet of underground workings arranged in four lavels, of which the longest
. tunne! reached a point about 600 feet into the mountain. Nearly all the
s Arizona asbestos has been marketed as band-cobbed crude, as p  mills
T have been erected. : .
w . In California both underg:mund and open-pxt methods of mining have
ST - been used, but,production has beea very small. In 1921 two mills were - §
a . built, adopting the pnncxp]es and machines used in Quebec. -
P In Vermont, mining has been done by open-cut methods, but there .
: '_ tEa has been no commercial production in recent years. Several mills have &
._.;. - .-‘-‘ i >~ v: S : ] .'a.
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been built st various times, the latest completed in 1922, following the
methods used in Canadian alip-fiber mills,

- - South Africs end Rhoderia—~-In the various sections of the Union
and of Rhodesia both open-pit and upderground mining methods sre .
used. Often the open-pit workings are small and irregular, but in .

oot
.
I I

1

(34 -
W g Sl o el Aty
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§ the larger and deeper underground mines more sysiematic methods are

\+ ° used. Forexample, in the southern sections of the crocidolite area of Cape

Pt Province a system of overhand stoping is used without timber. The ore SIS O

’ : is roughly band-cobbed underground and the waste iz allowed to sceumn- % y

;' lateio the workings, 50 as to keep the foar within working distance of the ST T

. Ailling methods bave usually been very aimple in the past. In most N P }_ .

. cases the ore has been hand-cobbed, screened in hand sieves or simple b .

i mechanical sereens, graded and bagged. At some of the operations in Wt e

. Rhodesia more elaborate methods of preparation are reported to be in use, LR
but no descriptions are available, . | S

Specifications, Grades and Tests.—Since, for most important come EERE -

mercial uses, strong, flexible £ber is needed, the brittle anthophyllite type L .
of asbestos needs little mention bere, The chief exception is that of filter A P
Sber asbestos.  For this purpose s fairly strong fber is needed and the N R O
asbestos must be of such chemical composition that it is practically RN A

unafected by common acids and alkaliea, 'I‘remolite is often used fur

this purpose.
Some of the physical properties which good asbestos fibers mulf.

possess for various uses are as follows: good fiber length, good flexibility, . ..

g on
Ny, ' '.
W!\\'*"‘_ o
Yontey M o

e T N L ]
bl T AN .ty ar

fine fibers, silkiness, high tensile strength, resistance to acids and alkalies, . e =
resistance 10 sea water and moist air, high melting point, resistagee to  *.".  Fre 0 1 L ous
heat, high heat-insulsting value, high electrical-insulating value, good L t - ]
“*gpinnability” (Lhat is, capable of being easily spun into products of good Vo e Rty
quality witbout undue loss and breakage of fiber). There are now s R 3o SRl
. many and such diversified uses {or asbestos that not all of these properties T {‘ .. . e ’-j;i'-,'“:"’-";:
R 3 are pecessary for any single use, Thus, short fibers may be used for - - Ig'-.;"t:, "if} 4 g ,,:-;IE.-;-"__;
: asbestos-paper and asbestos-cement shingles, while long Sbers are needed ' it ! R B TR T >4 4
; for asbestos textlles. For some purposes two or more types of asbestos '.- hf RN CEsRy
! with different physical properties (for example, crocxdohte and chryaotﬂe) By & AR S
may be mixed advantageously. wrene s l}E}, " t e, $EY o ’.:."',:.
$ A comparison of some of the physical propema of crocidolite, ehryn- "';_ B S E DU RS
-1 tJe and mosxtenpvenmthe fonovnng hblc. Lo e -{... - {‘fu’ foeie 8% S iy
L D b me TR BROESE X R
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. o tength (wreal mazimum]. - 1M o2 tnabe | 134 0 8 inchan | 7 tualm
31  “Tomalls stremgih. | Righ Higher ¢han | Gend .
1 . * . | shryesside
; Pladbility. .. Nigh Figh Qend
i Tiscnem of four. Very tae LI Fine
. Rancstanes 44 busi... rrewes| oot et o | Punr: fusm A0 | Gonte but e
wme witis | & plas anvm britte |

" Tamistases ta acids, alkalim aod st T0MF.cooaera.| Posr Oend Compd
M-l-imhmnl-. JVeirioguul | Genmd

. Bwt-iasulsting vaies. | Gend Gowd for mad- | Gend

" - - wuis bt -
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lﬂm-&dmmumuﬂ-d-ﬂn
Asthorition, Craztn and Hats worke sitad. .

Far spinning purposes, Canadian chrysotne is considered the best In - -
the world. Arisona chrysotile is good, but is apt to be lacking in uni» .
” formity and to contain harsh, brittle fbers. Some users state that the
- fber is a0 fine and silky that there are large losses in spinning. Croexdo- .
.- Ete is not in high favor in the United States, because it in rather diffienlt - ‘-'.
to fiberize properly; it is rather dirty and dusty compared with Canadian
" chrysotile; and its fusion point is low. "Crocidolite and amosite, usually
“mixed with some chrysotile, bowever, are used much more extensively
" in England and Europe. Amosite fiber is barsher than chrysotde, and -
- is rather dirty and dusty to handle; xthubeuuaedbuthtﬂomtbn -

" Thited States.
"‘-'.--**Ashum:ofwnemneaualyuﬂedanfncw?mtend,butﬂm-
- not properly be so classed. Crocidolite fuses at a relatively low tempers- ..
' ture to & black giass. Both chrysotile and amosite lose their wa.uret
eompoahon at » moderate temperature and become inflexible and very -
. brittle. Nar bas asbestos alone a high hest-insulating value, eomplnd ;
. with such materials as basic magnesium carbonate. Asbesios is none " .3
. combustible snd capable of being woven into fabrics, and these are the ., |
propuﬁu upon whchmnchdthuvdusdhzh-p&daubm

epen

» qnamyd'ubum and its’ mnt.ubﬂity formostmumyhaaﬂy
T deurmmed by s few simple tests. length, color, silkiness, flexibity .-
" =nd, to some extent, fineness of fiber and tensile strength may be deter ~
&~ mined by inspection. A sample of asbestas should be fberized by rub- ~ ¢
57 .. bing or erushing between the fingers. Single ibers may then be tested far

« flexibility and tensile strength by bending and breaking, Several fibers '
may be twuted intos :crmd of ysrn md npm tmted fur ﬂm’bmty md

"
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3{ to ¥ inch long (average 3¢ inch).
Mill-fber grades have not been well sund&rdued They are based on

screen tests, but different producers use different classifications. Screen
tests are made in & stapdard testing machine, which consista of four

tays, 4 by 14 by 4 inches, fitting one on top of another, The top or °

No. 1 tray is fitted with a screen bottom of 2 mesh (No. 11 wire); No.2

screen is 4 mesh (No. 17 wire); No. 3 screen is 10 mesh (No., 18 wire);
the bottom tray is a solid pan. The nest of screens is fastened to a frame,
80 arranged that it may be vibrated horizontally with & 134-inch throw,
by an eccentric revolving at 300 revolutions per minute. In making a
test, 1 pound (16 ounces) of Sber ia placed in the top tray and shaken for

Suchie

strength. Asbestos of good quality should be essily Gberized, wolt, T

silky, strong, Sexible and easily twisted into s strong yurn. Fibers 34 . f

inch or more in length and otherwise of good grade are of commercial i y
. iaterest. 5 <

The grading of asbestos for market varies ip different districts snd at R L 7

different plants. In Caznada there are two main grades, crude and fiber, SRR TEN S

each of which are divided into subgrades, in esch case based on lezgth of T b

gber. Crude, produced entirely by hand picking and cobbing, consists E‘-- . 1

of all cross-fiber sabestos over 34 inch long. No. 1 crude consists of fber Voo

over 3{ inch long (average 1 inch)., No. 2 erude consists of fiber from v

b

)
R rsae PR P L e L Ll D ] W Ajpeven,
d .*.,'l . FEREY 2 LY Lo e

e oa,

1

exactly 2 minutes. Tbe residue on each screen and in the bottom pasn is pi; ' =l
: weighed separately and the weight recorded in cunces. Thus, & fiber Lo =i g
; testing 0-8-6-2 (total 16 ounces) is one of which 8 cunces is retained on . | ki £ CDT ¥
-+ the second screen, 6 ounces on the third and 2 ounces of shorts in <. i;-m" E :
'. X m p‘n- = ..‘. M gy ' Ve
While grades made by different Cansdiaa producers vary some~ i1 E:,‘ R &
what, Marcuse! states that the !onowmg fiber tests may ba takcn i BT " 3
28 averages: i e E R S <
. . . v .“. 3‘,«'3 . :':,:. =
- o (e Lol
-f hn".pwn‘ Mu.l...l..ll....."ﬂ‘.l.'l.l-....."I. 2-34-2 ) "'Eé' g"' : ;:: . LA
Medium-spinning and compressed-ahoet Sber.....sceni.. O-8-6-2 o A RSV Wt
ﬁwvm M...--.-.-.-..-..o-..--.oso.o!otoo-. 0'-54-3 '55"" : “ : > .:. '
- mnd.mh L L Ll T Ly Y Y TPy I 0-1)‘-"“4 : - T ix; :
L; Plp.r“d WMm--.--....-..-.o-..ﬂ---'-co- H.IH - ’jci L P :k '.
‘ Ctmn‘llbeh............-.-.u.u.................. 0-0-5~11 '1:.?; . , ‘f ;:-é‘ : K.
. = L R —3
: Shorts are not sold on length but according to color and cleanliness. e e GTYeE R |
} Color is of prime importance. Asbestic is finely ground ubeawl sand :E: ST e = ;*_'_:‘_.-‘.f:':,_.'-;
¢ =lltlng. S i, i Tae T
* 1 Miscose, B, “The Marketing of dsbeston,” xu. Mining Tour. qPren. vol m. A ) r, man
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Grades of South African and Rhodesian ssbesics va.ry nomewhat,

CQpane Lanerz o Poas
D Over 13 0 2 inches
C 1% to 134 or 2 ioches
B 3 to 13§ inches
) A 3¢ to ¥{ inch
B Up w0 ¥ ixeh .
X Biftingy
* DA Disolored Sber up to 3 inch
DB ’ Diacolored Bber longer than 34 inch

Markets! and Prices.~The United States is the largest consumer of
asbestos and manufacturer of asbestos products, with the United King-
dom standing second. Before the war the chief international markets
ing point was Hamburg, but during and since the war New York has
taken the lead. Much of the South African and Rhodesian asbestos
is marketed in London. Some of the largest manufacturers of asbestos
products own mines in Canada or elsewhere which partly or wholly supply
their needs for raw asbestos, Smaller consumers buy either du-ectly

from the producers or from dealerz and sgenta.

Asbestos crudes and fibers are packed in 100-pound bags and sold st - E:

a price (including coat of bags) per 2,000-pound ton, usually f.0.b. cars

mines. Crudes bulk about 40 cubic feet per 2,000-pound ton and fbers -

60 10 90 cubic feet per ton. Sand and shorts are sold by the net tonand

shipped either in bags or in bulk. Most producers have certain brand or |

grade marks (thus X, XX and C grades), but, while the same marks may
be used by different producers, the grades do not necessarily correspond. .
Most asbesios is sold on sample and test.

Prices oz all grades of asbestos increased greatly during and after thc
war, reaching a peak early in 1921. In 1913, No. 1, erude sold for $320

to $350 per ton, and early in 1921 it was quoted at over $3,000 per ton. *

The average value of all griades of Canadian asbestos sold increased from
$26 in 1909 to $30 in 1919, After the peak, reached in 1921, prices began
to fall rapidly until pre-war levels were pearly reached. In May, 1923, -
the following prices wm quoted in the Engincering and Mmmg
Journal-Press:

Asdesios—~Crude No. 1, $500; No. 2, $250 to $325; long-spinning ﬁben,

. l $135 to $200; magnesis and compressed abeet fher, $100 to $150; shingle stock,
$65 to $85; p:perttock.mhm cement stock, $20 to $25; shortl.iQtoSl{— ‘

all per ahort ton, l.0.b. mites, Quebee, Canada.

Uﬁﬂznhon.f—-‘l‘he uses for asbestos are so many and 80 varied that a )
- gimple enumeration of all of them cannot be given here. The main

! See Mancutsr, B, “The Masketing of Asbeston,” work cited.

. ¥ 3ce Cinxrx, F., work cited, pp. 245-239; alm sooaymoun, *Asbestos,” T.nl

Information Survey N-20, 58 pp . UL B. Tariff Commiasion, 1921.
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~ amcs for asbostos fall into » few fairly well-defined groups, namely: (1) - - R
asbestos yarns, cordage, cloth and similar textile products; (2) asbestos <=~ e ? . e 3
3 .papers, comprossed sheets, blocks, ete; (3) asbestoscement products, i T PR S 3
‘ such as asbestos shingles, lumber, uomxzated siding, ete.; (4) heste «., 2§V L0y - RN 4
m’ﬂm cements; (5) boiler and pxpe coverings (asbestos phu basic . {. ','}- o ot . ?-' . .'.:;
; f; ©magnesium carbonate) and corrugated asbestos paper; (6) ss an ingredient C.° g7 o F 7L e
. in paints and rooling cements (shorts, asbestic, ground anthopbyllite, . T - [ ol ";'
4 ete; () asbestos fibers used aa wuch for Sitering, packing, ete. Gl R . ] " R
i From primary manufactured products, such as asbestos yarns, ¢ |, : N . i
;- gordage and paper, a multitude of secondary finished products are pro- .. 7
i, duced, such as automobile brake-band linings, steam packing and pipe ;
<. eoverings. It should be noted that, while very long spinning fber is =
i B mﬁdformewrpoau,'thebulkdtheubummkeudhfwu A - -
™ iz products in which much shorter mill Sbers may be used. - Nl . -
i - an‘hupmsvmgoodmmmdthepmnpdmd&f BEe
: ssbestos. Ce A<
I L " amuocRAPEY . S
1. L -y
) mﬁmtmdunngﬁ:hMMMpmdm-mnuds.:F N R
< 3 somplets bibliography cansot be given bare. The brief bibliography gives below '~ .= K< .- v
-7 - contains some of the more importast works, particularly those which have appeared - | £y o' e
#e Be ~7- . inrecent yesre. Mmmrkcdthu(’)mthomtdehﬂ-dndmmpmhm S L T
2 87,777 and thoss marked thus (1) cuotais bibliopaphie. N B
«T &S Ashesioe, monthly magasie pubm.abys.mwmmn«m 1Mh &, - - Bl 123 g
- Philadelphia, Pa., first issus July, 1918, ". . a2 S
3 Asbesior, periodical published intermittently by Turner Brothers Asbutu Campny. TS wIE
i3 Lid, Rochdsle, Englasd. aragiall Pl ST
: Azax, M, A°55d Boriza, G. Mot “Asbestos,” Bun.nz,!zpp..unubum L -7 I %
of Mines, University of Arisons, 1021, ia e |
Bowxa, Onrvx: Chapter on “ Asbenton,™ pp. 288401, "l’oﬂbul sod Commareial = : - g - MRag
_ Guhn Srozs, J. = Editer, uecn.w-am Book Conpln:h Inc., New York, [ .-’ :;-.: A '='_§
" Rucwn, 3, Cooane: No‘lnon mm-a-mne.zn,n”..rmtu & Lebew, _'-‘. : % S sciteh
- Calcutta, 1922, A i..’z: N
" *Ciexm, Fars: *Chrysotlle .hbdu. Is Owum Exploluf.nn, Millicg ud ol i

£
P |

’

L]
LM

it

Usen,” 20d o, 318 pp., Mines Branch, Casada Dept. of Mines, 1910.

Lal A - -
- - {Dozxa, J, 8.2 “The Types, Modes of Occurrence, and Inpomtbepwud&lh.- . Ll Yetealina
uumvmudsm"sun.m,pp.wmv.&mm w7 - o - B
o MH.RS“QWMMH,MLM QMM L, & : .
Mining Jowr., vol. 17, p. 372, 1916 . :

MLL:‘Mm&.Uwﬂd&ﬂhMﬂuﬁﬂmNmﬂ.mm .
DPept. of Mizm and Industries, Usnios of South Africa Geol. Burvey, 1918 ..‘_-'

xR
" y

'-_ &mLL’“%&MWwwﬂmhﬂnm " L

ik Dintriet,” Trone. Geol, Soc. 8. Africe, vol 24, pp. 163-181, 1931, .- Co

. Harsom, 0. n..*mumraenas“mncpo-uommﬁ..-!a B 2TV

8. 2, pp. 75-188, Ga. Geol. Survey, 1914 : = b
-3 !armu.o.x..'hbmbepunudﬂwrﬁs. Trons. Amer, xnu.xm,xq., CIIE

.- ._' . - vol. 50, pp. 964973, 1915, RNy '»—-«,e.““" . . ? i
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Hummaxs, W, D.: “The Black Lake Asbestos Aren,” Zng. Mining Jowr,,wol. 112,
Ne. 10, pp. 365-368, Bept. &, 1921,

Hoaaarn, W, D.: “Miling Asbestos Ore in Quabee,” Mining Sci. Pres, pp. $2-838,
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Mancose, B.: *The Marketing of Asbeston,” Eng. Mining Jowr ~Prems, wvol. 114,
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* "RuKzrazh, W. A.: “Asbestos Micing snd Milling in Quebec,” Zng. Mining Jour -

Press, vol. 113, Nos. 15 snd 18, pp. 817-625 and 870~477, Apr. 15 and 22, 1922,

Bosmrens, A. L.: " Asbostos and the Asbartos Industry,” 107 pp., Pitman nd Bons,
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Youwg, J. H.: "How Asbestoeprotectsd Meatal was Deveiopsd Commersially,”
Chem. Met, Eng., vol. 28, No. 6, pp. 244-247, Feb. 7, 1923,

Anonymous: ”Asbestos Manulactured Producta and Use,” Baw Malerial, pp. 108~
113, March, 1920,

fAnonymous: “Asbestas” (1913~1919), 3 pp., Imperial Mineral Revwowten Burmn
(Grest Britain), 1921
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Commiwmion, 1921

Anonymous; Chapter on * Asbestos,” Report on Mining Operations in the Province
of Queber, anpual, Quebee Dept. of Colonization, Mines and Fisheries, Burean
of Mines, Quebee, Canada.

Various suthors: Chapter on " Asbesios,” Mineral Busources of the Um-ld Sizies,
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Book Company, Inc., New York. -
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S é-im Zaternsl Marks of Ocoupation or Occupational Discases or Dther Diseases (continued)

a\.lruluwtrt.l.

' Tumors {on skin).

_ Furecrs {beneaih okin).

.

light, ste.

-

Afechanical penetration by sabes-
tos fibers; possibly chemical
actioa akfn to production of

- milicotlo nodules.

Bevers! types, both benign and
malignant. moncat vatlely,
spithelioms.

Fi tly h fally iu-
?.I'.‘."m{,s...‘.'.';'f'f\'ﬂ.n.‘..'u.:.
8. .

LAY L IR Y

ralatent overgrowth of outer
r:yen of ekin. Characteristic of
ast middle ago life; usually
imited Lo exposed parts ol akin;
characterislic of many trades
Including (armers, sailors, fish-
ermea, gardeners, trappers.

Condition usually limlied (8 fn-
N L and bands,

Apart from nongrowing warlesnd
obvious shacesses of skin, any
enlsrging ey oa or In akin
should bainvestigated. R M. [,

Beeauno of uncesinlnly, svery
manrs beneath tho akin sliould
be investignted by a physiclan.

LY
s

| FISRL P TR Yy

Mask oo dign * l . _M.u- N Blgsllcance Conmend
. Bkiw, continued
" Pathological aweatlng. Many noolndustris] eauses, bul | Unusual sweating may be local- | In arsenlo or bend polsoning, ab-
. w. ting , matimu scen [n lead polson- | ised, odoriferous, colored, ex- | mormal sweatin usunlll;‘hcal
ing. . cesslve. Bomotimes found in to parte Involved In neuritis.
heart disense, rickets, syphilis,
+ palay, luberculosiy, goiter, etc. .
Brick red {(wart wealber). Plura l’oqulhemh(plllmloflclncnm May be & manilestation of re- | Engorgement snd congeatlon of
colored {eold weather}). In sumbers of red blood cells). pesied exponurs to carbon mon- miperficial blood vesnels. Most
. oxide In relalively low concen- prominest on face. May in-
. trations. R. M. 1. volve conjunctivae.
Paroxysmal face and bead fiush- | Chilefly aseoclsted with the meno- | May be sseocisted with mental | Not occupstional.
ing. . . use, Lhis Lype chiefly limited |  depression, encesaive perspirs-
. NP women 40 1o 60. ticn, weakness, insomnia, emo-
.. . S tioaal instability.
" Lymphangitls. . fufectlon. ° Red streak up srm or beg. Alarm- | Frequently amochated with ke
. ’ o ST s L. ing indiu\ﬁon of exteasion of ':213” l'll’tll s in axilla or groin.
X3 e . R e . lﬁuﬁl’;u;l pyogeale Infection. .
. Koratoels {farmes’s warts). Fxcomive wunlight, ulteaviolsl | Represent warly, fat, or borny, [ Rarely beooms eancerous; mdily

remaoved by electrocauterias-
Lion, by X-ray and by electrlo
needle; lew well by kerstin
solvente. Quite common both
o and out of Industry.

| Biemller conditlon with glasy Aber

workers, but In thal case always
mechantca

Plgmented moke ars prons e

tome malignant.

Bkin over Bpomas, Il squecscd,
becomendimpled, “ormnge el
sign. Ber nevt ltent.
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DUST IN THE CATBATION ¥ OCCUPATIONAL DISLANE . 11

T of aluminum by physicians for therapeutic or propbylactic purposes, makes only : -
: " metallic aluminum availsble. Some investigators, notably Eannon,™ have reported b = E_ et
marked success in the treatment of patients with pevere disability. BEowever, when R - T AP -
purely objective criteria have bean used 10 measure disability the results have been - ol - PR -
scmewhat less -striking. Gardner, Dworski, and Delahant’ bave suggested that - B T "R
variatians in response to aluminum therapy may be due in part to the nature of the* - B - E TR,
duschuuundthe:ﬂamTheywammtdudvhchupnmuﬂyh - RN . Ut
- silica may react with aluminum more readily than dust which contains high per- o - R
muguotmﬁeuuo{nlumummuﬂymmdusu-ytaﬂhetheupyu,,;_ , B ot
pmphyhmofdﬁm lhouldbeeonumphhdonlymth the utmost eaution. s - Be . -
- 1. ASBESTOSIS 1 K
: Aabstmuuhydnhdmwumiﬁuh.l\&mthmmpermtdtheuw . q - “
minera] used in this country and Great Britiag is produced in the Canadisn chrysos . R . -
L tile mines, Asbestos is used in two general types of manufacturing processes. It may ' g £ ek
e be used either by itsell or mixed with other insulating materials such 23 diatoma~ L ¥
" eeous earth for Sreproofing, packing, or insulating; or it may be combined with °° . ; - =
- cotton and woven as a textile for fireproof and heat-resistant clothing and other = - . B r i
} 3 .";‘ substances. Lanza™ estimates that there are about 10,000 persons exposed to asbess - . f-;
: tos in the United States. Most observers feel that the incidence of asbestosia in - c HE Lt
T Ammmubatosworkmnthhw Aabum'hu.howeve:.baenuporudmm e b E . e e
.. frequently in Eogland snd Caoada. P * N
. ” Lmn.McConneﬂ,mdFehnd”mdudedfmmthmmd:ofubamM . i - . o
Prolonged exposurs to asbestos dust causes pulmonary fibrosis different from : :
T Mprodumdmdﬁmsmddmmﬁnbhbymtgmommmunyulppun <
: 2. tobemilder than silicosia. . . S -~
i TR Deﬁm&mﬁacmlmwtmmuymlmndbhmﬁvi& i .
Apren'ispcuhmtotuberen!m.dnetoubatmdmt.wunaﬁmﬁuhdd‘ - -+ E
RN tbmghitm pot known to what exient asbestosis may add to themmhmytrm o :
- poeumcnis and acute nontuberculous pulmenary infections. ~ T
Lo ® L Symploms. The coset of asbestosis, as of silicosis, is alow although symploms : ¢
R '.;"mapthbemwh&mmmuksdthnmﬂimhdﬁmtbmmyh o
pifsiei. - matked x-ray findings with Little complaint of symptoms, wheress the opposite is * . B
;j-.ﬂdybhmommubsmhmﬁmdymunmwdmﬂqmpm i
% Mmmnﬁﬂumﬂyndvumdmﬂqmmmddubbm;&h -H .
hpumnmhnpmnwmmqhm o
“ew - Pathology. mﬁbmmnbem:ndxﬂuumdundnopmdomiuuhm 3
il hnlwbmdﬁs!mphm&dhtbamﬁmdnodﬂuﬁbmdcﬂim X
S -*,’,---".r.w c.mmrmcu:mumuu.u 120 C19¢0) - - H
L e 7 “le U, Gardner, M. Dwonki, sad B.Dchhnt..r.lnd.ﬂw.fmul,u.mm . .
c L F ot « AT Tana, J. dm. Med. Asnoe, 106, 368 (1938). e I
L 0F o o DATLesm, W McCounell iad . W. Fehaal, v&mxmx.pu,u.mm o .
- ';.3 T ;'I?PG INDUSTR ES INC. E)IB NQT COME.‘ FRGM- ‘ sl
P I - S VSEILESAND CAN:OT ee:-wrffmncmen -,{r et
N Aay PPG. mmusm:«;s e e 4 L E
g K : Freel T, TET e e g -1 ".‘:
. k - D TS - ol
i 4 Vﬂwr;:;u Nrarene vy Toxrescasy | "V .r | BB 0023320 ;
S . - b o 5t T S et N
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with & predominance in the upper portions of the lung. Bronchiectasis and bronchio-
lectasis are frequent, especially in the more fibrous portions. Whereas the prolifera-
tion of Bbrous tissue is caused by chemical action in silica exposure, it ia induced by -
mechanical action in asbestos exposures. Gardner™ found that the Sbrosis-producing
character of asbestos could.be almost eliminated by grinding the fibers so that no
particles more thas 2 4 in lenglh were present.. As pmkualy mentioned, ssbeston is
clazsified among the inert dusta. g :
Microscopic Analomy. Johnsione™ ducn'bad The microacopic sppearance of
the Jungs somewhat as follows: in the early phases of the disease there ia thickening
of the alveolar scpta which results from fibroblastic proliferation. The alveolar
spaces contain pumerous phagocytes. With progression of the -disease fibrosis bee
comes more marked; the alveolar structure gradually disappears, and in its place
there is now dense fbrous tissue. The few alveoli that remaindn the ares of fibross
are lined with low cuboidal epithelium giving them an almost glandular appearance,
Scattered throughout the lung in both the diseased and healthy parts sre
lpmdle-:haped structures described first by McDonald.”™ These bodies are 20 80 - .
100 s in length and are bulbous op one or both ends so that they appear clube or ¢ -
dumbbell-shaped. They are brownish in color, do not stain, and give a Prussian-biue
resction for iron. Simson™ has produced these bodies in guinea pigs by experimental
exposure to atmosphere containing asbestos, Lynch® concludes that these “curious
bodies” signify exposure to asbestos dust but do not necessarily indicate asbestomis. .
X-Ray Ezaminalion. For an excellent review of roentgenograpbic findings in
both silicosis and asbestasis the reader might well refer to Pendergrass.® Character
istic dxﬂ'erenm in the roentgenographic findings m silicosis and asbestoxis are -
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1 " Fibrosis dilluse (ﬁlm may have ground  Fibrosis nodular. ) o . -'5

- - - m;ppunnee from pleural invoives S ;i
. | I Findiagt may be itber bilsteral or un~  Findiags charactaristically bllatenal RTINS
| x...s“"l' in the To balf or  Lesions predominstaly in the upper twoe s
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" Control. Prevention of asbestosis depends entirely upoa prev;mﬁng exposre
to concentrations of dust sufficiently high to produce the characteristic teaction.

¥1..U. Gardner, Ind. Med, 8, 45 (1040).
® R.T. Jobnstone, Oceupational Dueases. Saunders, Philadelphis, 1962,
"8 McDonald, Brit. Afed. J, 2, 1025 (1927).
= F. W. Simson, Bril. Med. J,, 1, 835 (1928).
SX.M.Lynch, J. Am. Med Auoe., 109, 147 um).

. ' K ®E. P. Peoderpram, *Roentgen-Ray Du;nom in Silicoxls and Asbestosia” in A J. :
. Lo I.n.n. Sﬂwom and Anbutom. Oxiord Umv Prom, Nu ‘York. 1938, . Lt
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_-' , ViZlomits— sine silicate (rare).

.. papur fillar, -
T Ifm—dnund-ponhnhdm!ylkhhhk B T R g
L Wmmummxth.mmm IEPURE &béq‘?

* - 71 Yepes—a mmiprecious stone of allicate origin. Chemically R is sa alumisum SnosiGenta

. .
b ines

D
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— Droessen, DallaValle, Edwards, Miller, and Sayers® bave found evidence to 1 - T
indiuuthntsoooooomdupermbacl‘ootofuruauh:iutoqﬁmuﬂh. - . i pr R
maximum permissible atmospheric concentration of asbesics to which workers msy 4 WL T
be exposad. Definite pemm'ble standards, however, have nat been established. _ - "" . i TR
VL Dust Cluling Minimal Fibrosis or No Flhruh ' 'ﬂ- . _; E : i
* Gardner™bas pointad out that any known inorganic dust other than free ﬂzen"'; " e C. o
and the asbestos silicates may produce nonspecific dust reactions, as described a0 ' R
page 486. X-ray markings msy be found in other conditions such as chronic infection k" i Cr'.” 2
_ and beart disease. No interfereace with pulmonary function or disability is produced . - . __3 <o
bgdustoﬂh:typemdtheunnomﬂumummph‘bﬂxtywwbemﬂm S AN
- A SILICATES ' * 7
ot McCord,” from a number of sources, bas compiled a ist of the commonly used e F 3
silicates, which is presented bere: . P
Olivine~—a magnesium silicate widely present in all baaie rocks. Many varisties of thisstone " -~. . 3, - & -
are known, . . : ‘.

- Cﬁhuﬂm—mmuntmmmbnnmpmduddhdm may be found at
Mfmaﬁhpﬂduﬂwﬂﬁm&ﬂ%&dﬁmﬂ.%ﬁhmn‘ﬂhﬂm -
- b.‘ '-=,-‘, Z ,..g t_\,q FaT Tl T A Iy ”v‘.‘._-,.. _".‘_‘.-:.. . SRR S R - .

L "‘h-".ns

*

Sodium sliol (mata)—tba well know watassoluble armz;. commonly called water glass. '
“This is widely uaed in industry, uublru;ﬂuhuu.'fhuhhulywulﬁmﬂuhd
sodium, the others being amerphous giam. . . ) ) .
Tremolils—s magnesium-calcium eilicata ) . '
quwﬂmmmwm&mmdwhehmmﬁm“ .
Desium slicaten. Tl . . T

J
3
I PR [P S T LTI
.

Jdc—mthctornd’mun-uldunﬂnu R e T
o Crocidotile—"blus ssbeston” 1t ia 8 sodium froa silieats. R

110 B 7 o e i

- ' Tah-ﬁhyduudwﬂmﬁﬁmnm&mﬂmﬂm T %

. Soapsione—s lorm of tale. . N A S St ) . o
Jgazao—amtrdmembﬂn;mnbudhthmhngdpwndul . ' %

BT ok DIy _'_, et ..
s F U 4 &

[

- Slimanie—aluminum-containing silicats. The sourcs of many sone lecls of the stone age

o m.mu—.mnuwmmmuﬁmmm

*
.

e Kaolin (koolinils)~many related silieates of mized constitoeney. - I N
Wﬁdwﬂummwumnmwndnhmw LR :‘
*. todbepresestin dayn et e A L e '-.. ;""é
.. @W. C Dreanes, J. u.mvmr.:u-&.&w.:mcndnnm Ly
UL Pub. Haslth Bull. Ko 241 (1538), . SO
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Firs clay—telraciory clays, low in alkalies, but high in iros and ttanium. .

Ultramarine—s silicate of aluminum. It is widely osed as & pigment, and thers are masy
warieties, including blues, reds, gresos, yellows, violet, and white.

Mica—s large group of silicates of diferent chemical constituency. ALl are characterized by
their well-known tendency for cleavage into thin sbeeta IU is extensively uand in mdultr:. such as

in alectrical work for insulation. B
Garne-—eomplex silicatos of aluminum, iron, uluum and magnosium. Besides being a semi=

precious gen stone, gurneta are used as walch bearings, in gem cutiing, polishing, ete.
Feldrpar~a large group of alumizur silicates -.nunn; ibto many miserals, for examply,

gnnita.

Permulite—s sodium-alumioum slicate of complex l!.ructun. much used in watar lnﬂm:;

Lava—mixed slicates of voleanic origin.

Pumice—yoleanic, glassy, spongy lava It is primarily u-d s porniuu sgent.

Shale—a loom term applied o clays and other silicates ﬂut have bosn subjoctad to huh

pm-\uumuu-ﬂ.h.

Slats—a gubstance of clay or ahale origin, that has been subjected to high pressure and has .

matamorphossd, It contlains or may conlain much free silica.

Slags—~Producta of metal blast furnaces that contaia native impurities as uﬂ »8 minceraia
muck as dolomite introduced as fuxes, etc. Almost all forms of silicates may be inecluded. Free

giiica may be preseat.

Silicon aardide—carborundus, a syntbetic mineral
S2undum—another form of synibetic silicate, akin to carborundum ia chamical structare,

Firas—eilicon oxycarbide, It closely resembles earborundum asd is somewhat similarly
s .

roads,

=" It may be stated with some certainty that none of these dusts, unless in eom~

bination with {ree nhca, will produce podular Sbrosis; and proof of disability fmm
breathing such dusts is lacking. ° .

)-8 NOI\SILICEOUS DUST
Noosiliceous dusts such as calcite, calcium wbonat.e, £ypsum, hmestone.

Portland cement, and pyrolusite dusts have been listed in the classification of

Miller and Sayers® as among those causing an absorptive tissue response and, ao~

cordingly, are not considered as producers of poeumoconionis. .
Apparent X-ray Nodulalion withou! Fidrosis. Only brief mention will be made
of baritosis and siderosis. Pendergrass® reports having seen several patients ex-
. posed to barium dust with widespread dense nodulation typical of that seen in
simple silicosis. The individuals examined were symptom-free and not incapacitated,
Sander® has described a similar condition caused by the inhalstion of iron oxide
fumes at welding operations. Exposure t0 iron dust or fume may produce an x-ray

picture characterized by generalized nodulstion. Autopsy specimens bave revealed

that the nodules are collections of iron with no tissue reaction or Shrosis,

. ™3 W. Miler .na R.R. s.ym. US. Pub. Health Repta, 58, 284 (1941).
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ant treatment is a4 good as anything that can be offered for these tragic » . [ <
‘ results of past ignorapee . hetes
p—— e -
Asbestosis. The pathologic cbanges produced by asbestos are . ‘ R
not like those of silicosis. The asbestos fibers group about the Celar SR
peck of an alveolus and stimulate the formation of a diffuse R -
fibrosis. There is no definite migration or transportation of the . . -
dust particles to the lymph nodes and no formation of the fibrous - °. - 77~
oodules shown in Fig. 16a. As the fibrosis increases, the reduo-- = . . /...
: tion in lung area causes serious dyspnea. Lanza (273) suggested . i T
: that the enlarged hearts noted frequently in his cases of second- @ e
stage asbestosis may be the result of the increased work of the ' S
beart resulting from this condition; it takes more work to pump . o R
blood through the asbestotic than through the normal lung. .o
Gardoer stated (175, 170): “On grinding these fibrous min- ' Lo
ersls to & very fine state of subdivision they do not become more - I—
irritating but practically lose all power to provoke tinsue reao- - S
tion ...." Vorwald e al. (433) continued the animal work i el IS
initisted by Gardner and concluded: *The duration of exposure ) . ISl

N ow e <ve
] T L}

2

Ty Ty
mit

dust is inversely proportional to the concentration of long fibers | .
in the atmosphere; as the concentration is increased, the reaction . | - .
develops in shorter time.” o -~
In slicosis it seems to be & general rule that, afler & certain "0~ .

point, the victim’s condition grows worse even if his exposure to = °.. - e
dust has ceased. But Wood and Gloyne (455) stated that they = = - v
have seen patients with a.sbeatouia “whose condition appears to  .-* . :
’ _ have remained stationary since stopping work in the factory,” Lo .

but they advised definitely that the individual with asbestoaisbe . . . - : .3
removed from his dusty job. Merewether (311) and Lanza were -~ . -
- less certain on this point. e o
i Asbestosis Bodies. In the lungs of patienta who have died - . 4 .
after prolonged exposure to asbestos dust and in the sputum of .°

18) (140). While somewhat similar bodies ean occur in the

Stewart (402) gives considerable diagnostic weight to their pres= .
. ence a8 do Sparks (397) and Gloyne and meether (.184). PR L R .
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i required to develop the pulmonary reaction to inhsled asbestos =~ ’ . S

men with considerable asbestos-dust exposure are found what - . T
first were called curious bodies and later gsbestosis bodies (Fig. e MR

-

S WY T

lungs of coal workers and even of normal persons, it is admitted - - s .
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Lo T T 46 - INDUSTRIAL DUET
T ) G S Lo : Asbestosis and Lung Cancer. The British require autopsics of
R persons who hsve allegedly died as & resull of industrial exposures
.- ! such aa causc ssbestosis or silicosis. Thc-l“?reportofﬂub‘hxg - 1
Ca . ) ... Inspector of Faclories (25) states that, of 235 cases of ssbestosis - -
R ~ o e T T sutopsied between 1924 to 1946, 31 or 13.2 per cent were com- .’ :
) oL ~ S0 T pliested by carcinoma of the lunga'or pleurs. This figure should g b
- - . [ . . ‘f -‘.=:u e
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bé compared with that of their cases of ailicosis of whom 6384 7 |
~“were sutopsied over the same period and in which 132 pereent =~ " F

~ ;-showed cancer of the lunga. This Iatter is about the ratea . - |
reporied in the 1946 census in the United States (13 per cent of B N
all deaths were from cancer and 1 per ceat from cancer of the -~ §.
respirstory tract). : o S N
2t We do not imply that our American pathologists and our .
+: hoapitals are less careful than the British in collecting data from |-
' autopsies. For example, Vorwald and Karr (434) at the Saranae ©  §/
Laboratories reviewed such dsta from their own experience and - .
concluded that *“inhaled dusts,” except those containing recog- B B
nxud c’n‘:hmgenic substances, “cannot in genenl be considered i
et 4_‘:;____:. _FL'_ i:. . -' | .n.‘ “’ . - . i 'L.’
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. . as eticlogical factors in the developroent of pulmonary carce
* . noma” But we still are a bit envious of the tidy way in which
§ the British assemble their indusirial data oo morbidity and
! mortality.
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V. Literature Refcrences g 'l

C. R.ECOMMEN DED CONTROL PRO-
CEDURES: To prevent exposure to
high concentrations of amorphous silica
«ust, process ventilation and/or en-
closure arc the best means of control.
For some operations a dust respirator

) approved by the U. S. Bureau of Mines
may be satisfactory.
: JIV. Specific Procedures
N A. FIRST AID: Noge. :
B. SPECIAL MEDICAL PROCEDURES:

(1) Preplacement: Clinical and chest
radiographic examinations should be
made on all persons, prior to job
ascignment.

(2) Penodzc Since there is. only lim-
ited information about the harmful
effects of amorphous silica in in-
dustry, exposed personnel should
have careful periodic medical ex-
aminations, including chest x-ray.
Pulmonary function testing may he
useful. iy

(3) Treatment: No satisfactory treat-
ment other than removal from ex-

. posure, and therapy for any com-
: plicating infection.
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Asbestos

1. Hygienic Standards
A RECOMMENDED MAXIMUM AT-

MOSPHERIC CONCENTRATION (8

hours):

foot of air (MPPCF).

(1) Bass for Recommendation: Experi-
ence in jndustry,***** and ani-
mal experiments.®*

B. SEVERITY OF HAZARDS:

(1) Bealth: Long continued inhalation

of asbestos dust results in a3 form
. of pneumoconiosis known as asbes-
' tosis. The primary effect of inhala-
tion is an interstitial pulmonary
fibrosis. The disease is characterized
by asbestes bodies in the lungs and
sputum. Based on roentgenological
examinations, asbestosis can be clas-
sified as mipimal, moderate, and
alvanced. It is a serious disease in
some instances, but more frequently
it remains nondisabling for many
years, even without apprecinble
symptoms, as Jong as some other
serious disease does not supervene

5 million particles per cubic

to cause death.’ Chie. symptoms of
advanced asbestosis are variable
cough, dyspnes, sub-ternal chest
pains, decreased chest expansion,
weal..nes, emaciation, clubbed fin-
ger tips, and curved fingernails. Any
appreciable decrease in the amount
of 'asbestos dust in the breathing
atmosphere will cause & decrcase
in the incidence and severity of
asbestosis. Individual suceptibility
varies.’ There have been reports of
an increased incidence of lung can-
cer in persons with asbestosis®
(2) Fire: None.
C. SHORT EXPOSURE TOLERANCE
Not a.pphca‘ble..

1. Significant Properties .,
A fibrous magnesium caleium silicate which & .
occurs.in various combinations as white,
greyish or greenish masses, either compaet
or of long silky fibers, flax-like and readily
separated. About 95% of commerical asbes-
tos is chrysotxle which is derived from
serpentine, and is a hydrous magnesmm
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e IV. Specx.ﬁc Procadures
= A. FIRST AID: Nape.
e ZB. SPECIAL MEDICAL PROCEDURES:

silicate containing from 12 to 14 per cent

water of
LI Industrial Hygiene Practice

tion.

- A RECOGNITION: The spinning and
weaving of asbestos, in combination with
t.bert.exulsforﬁreproofa.ndhm
resistant cloth, results in dust exposure.
Itmybeusedbymeltorcombmed
with other materials for valve packings,
gaskets, boiler lagging and pipe cover-
ing, protective clothing, shielding ma-
terials, and as automotive brake linings.
Inthebu:ldmgmdustrynxsusedm
the manufacturs of asbestos cement
products, heat iosulating, and fire-
proofing materials,
B. EVALUATION OF EXPOSURES: As-
bestos dust msay be sampled with the
electrostatic precipitator or by the
impinger methed using alcohol or alcohal
‘and water, as the collecting medium,™*
*; and dust counts made by the standard

Iight field technique.® The recommended -

z.aximum atmospheric concentration of
5 MPPCF is based upon the m:pmzﬂr
sampling procedure.

. . RBCOMMENDED CONTROL PRO-

CEDURES: Prevention of asbestosis

;. posure to concentrations of dust suffi-

c:ently bigh to produce the characteris~
. tie reaction. Enclosure or local exbaust
" ventilstion are the principal means of
" dust control. U. 8. Burean of Mines ap-~
proved dust respirators may be worn as
V7 protection for some operanons.

. : A '
2N .-"‘*'f-r“},-an ';."‘.._

(1) Preplacement: Clinical and zadio~
3 ,g, mphxc chest exa.mnmons pnor to
4] obmmmt. :I-‘\:'xf_..g o

April, 1958
have .periodic clinical examinations
{ r signs and symptoms of asbes~
tosis, These should include -exami-

nation of the sputum for asbestosis
bodies,,&_nd chest x-rays of good .

quality, : .

(3) Treatment: No satisfactory trest-
ment other than removal from ex~’
posure and therapy for any com-
plicating infection,
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