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Tirr 69.—PROP"\RTXGNATE MORTALITY FRom PULMONARY TL'nl‘.nr‘U‘Los'. s
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OCCUPATIONS WITH EXTOSURE TO MINERAL DUST. 173

among workers in occupations with exposure to mineral dust, without
o {erence L0 divisional periods of life:

P 20.~PROPORTIONATE MORTALITY FROM NONTURERCTLOCTS RESPIMATORY
..I;I*EASZS I{N APECIPIED INDUSTRIEY OR NCCUPATIONS WITH EXI'ORURE TO M1
LAl DUST, INDUSTRIAL EXPERIENCE OF PRUDENTIAL CO., 1897 TO 1914,

o
Deathis caased by nontabereuious respiratory disearse,
Astbama. Nronchitis, Tneumonia, Otbar. Total,
Veat:[rakon JToap.
Nume| Ter | Num«| Ter | Num.| Per | Nom.{ Per | Num. & Der
Lee. | cent. ber. | cons. | Ler. [cont. | Ler, |cent. ] ber. | crud
! sarening workers. ..., [N PO . 21 153 2 5.3
9 eov, Ule, and terrs
Y . 8 1.1 5 0.9 oy 12.9 10 1.9 $9 16.9
L Sere mishers wescasssfecensess 1 . 0] 1.2 1 2.0 48 13.4
T e e ldowers 3 .5 (] L1 12| A9 ] 1.5 49 9.0
Y. XY . 1 .5 1 ] i 9.3 2 .9 | ) 14
. ddsn watters,olher. . ¢ o4 8 4 71 1.9 13 L4 94 0.8
L mr ~meut,and YD
VBN e veveessane 2 .9 3 1.1 18 8.8 ] 23 3 1.3
b IUNRTaphert i veeoeclencancesfaracaens 3 .9 G| 10.8 3 .9 41 127
§ Vo oeanisiu0e XOIKe
23 .4 52 .3 194 9.8 49 24 317 13.9
5 8 51 L3 463 | 141 65 30 [F41] 1.3
1 8 lieeearerfosnaresa 1 8.9 liceacaacfoncacas 12 97
1 .1 8 ol 6l 3.0 1.3 N 1.2
° .7 pa) 1.7 135 %R 9 7 178 [ )
% .1 14 1.7 40 $%7 19 4 104 10
‘ Tl cseesenonns 103 ] 173 l LS ' 1,198 | t0.8 199 L7 l 1,695 148

It Joes not seeny necessary, as observed in the discussion of occupa-
s tintis with exposure to metallic dust, to enlarge upon the facts dis-
+ ted by the preceding comparative statistics, which emphasize with
i wuflicient degree of scientific conclusiveness the obriously health-
jurions consequences of considerable and continuous exposure to
'he inhalation of minernl dust. Tt is clearly recognized that the sta-
!-~tt§-le. data utilized for the present purpose are of rather limited
-, “utriusic value, but they are in the main quite fully confirmed by the
 mere extended consideration of occupations in detail where the ex-
¥, Immure to mineral dust is sufficicnt to warrant their inclusion within
'3"““' plan and scope of the present discussion.

-

s SR

ENGLISIX OCCUPATIONAL MORTALITY DATA.

."‘ . . . .
- 'T" I"“"Chlsmn, however, it has seemed advisable to add to the pres-
r 10l obs

L] ervations a table obtained from English official sources which
5 S the combined mortality of glassworkers, potters, paper
o \g('rs., p]astergrs, and lithngm_phers. and which may safely be

o ‘dt‘!'cd sufliciently representative of the entire group of oceupa-
Hiions with expos °

“inf } ure to mineral dust, in the absence of more estensive
Ying, A \ .
o 'rmation which unfortunately is not available.
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il 174 MORTALITY FROM RESPIRATORY DISEASES IN DUSTY TRADES,
W MU P}
ot TAM2 IL~MORTALITY FROM ALL CAUSES. PROM PULMONARY TUNERCILOSIS, 5
R e FROM OTUER RESPTRATORY DISEASES IN OCCUPATIONS EXPOSED TO MrNgs,
R PVST, COMPARED WITII THAT OF ALL OCCUPIED MALES, IN ENGLANG ..
. VN WALES, 1900 TO 1002, BY AGE OROUDS, - .
-~ =% .
Y . : rew: Part I1, Sapplemmat to the Sixty.60th Annaal Mlenort of the Revistrar-Genersd of Blrthe, Dey
’ - t. , Pou o 10d Marriares tn Kogiand ana % ales.]
s o~ %ﬁ_"; -
- S -
Pl L, e T B Dealh rats pee 1.0m 4
. R AL e Death rate per 1,000 due D:‘:m'::"" $ 50 300 | Tto “ather " disemncy
H Cﬂ:'"-'."' (o all causes soDp— loais amonge. the resperutar= oo,
Age ok danthy,
Occupadons Occnoatioas Oocarvation
All oren- All neen. Al ocen-
oo tYDod to SX DO ¢
Pl Dl | iy, | Pied malee mineral dust | Fred males) o Y
1310 10 yearw............] 214 238 034 0ss 024 2
p o177 A il 2 PPN [ 1) [Ny 1. L& A8
Zilodi years. .. aot S 10 00 .7
3540 44 vears. 10.22 12 6 74 308 188 1
450 nmn .74 304 4ol .32 [
to o1 . 1ie 354 .5 n
E 30 9200 L L 1.7 s

GENERAL CONCLUSIONS.

Table 71 brings out clearly the fact that the mortality .-
pulmonary tuberculosis among men in occupations with expoes.:.
to mineral dust is decidedly excessiva at ages 33 to 64, but-i:
the mortality at the other ages is not appreciably lower than !
occupied males generally. Death ra
and conclusive for purposes of industria] hygiene as the proport:~
ate mortality fizure which precisely emphasizes the quantitative ir
Portance of a given disease or causs of death. Tho proportion:
mortality from pulmonary tuberculosis ang nontu
tory disenses is excessive at all 3
mineral dust, although the relativ

tes are, however, not as uz.:.

berculous resy.i:
EeS among men with exposur:
@ death rate per thousand expos

o~ to risk is not, at least according to English eXpericnce, devided
?'2 A excessive at certain perivds of life.. The data are not of sufhicic
L, T importance to invalidate the general conclusion, and in the main
“ -iy;,.ﬂ death rates sustain the proportionate mortulity figure, although, (&
:“'" ’1_6,7,,,\_ is not invariably the case. The death rate from nontubereulc:
-vil'ﬁ'\r-b;‘ respiratory (.liseases tmong men employed in occupations with e
§R SR, posure to mineral dust., according to the Euglish expericnce, is
Rl PN the older ages so decidedly excessive that obviously much me
g, "m extended scientific consideration should Le given to tlis group
o R dicenses than hns heretofore been given it At ages 55 to G4, |
S tlustration, in the English experience there i3 an uctual excess
T the mortality from all cuuses antong inen expoced to minerq} vust
oY 0.22 per 1,000, equivalent (o 29.7 Per cent, but in the mortality fic
L pulmonary tuberenlosis there is an excess of 1.3 Per 1.000, equis
’ lent to 82,1 e cent, against an excess of ¢.82 sy 1,000 1o the me
-y
g - '
[ e
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Tnality from nontuberculous respiratory diseases, equivalent to 9.6

cper cent. The resulta of this analysis, therefore, reemphasize t)ie

Lreientific conclusiveness Qf the extended discussinvu' on “Industria}

.y neumoconiosis with Special refcrencg to dust phthisis,” by. Edgar L.

i Yuilis, in the Afilroy Lectures of 1913, and the corresponding obser-

.‘L;non.s on pneumoconiosis by Sip Thomas Oljyer i Allbut &

Nulleston’s System of Medicine, Volume V, Diseases o
!‘lul'\' S)‘Slem-

" Of interest in this conneetjon are the ob<ervatinng by Dr. J. 8.

b Veses eh

{iten of Mining Engineers, abstracted iy 5 letter from London to
?the Journal of the Americay Medicul Association, dugust 19, 1914,
“ In the puper referred to Dr, ITaldane pointed oyt « that while up to
L e agre of 30 the death rato from lung diseaso is much lower “nong
3roliersthan in the rest of the Population, nbove 30 tl
Joud there is a markey excess of deaths froy bronchitis,”

3 hisuution, howe\'er, he stated that “ the deaths from this disea
L wieatly diminished since 1890, for which imnproved ventilatio
} te e the caysa, Fifty years 350 miners often wor;
jl.-xiniu'_v 50 much black damp thut lamps ang candles burneq dimly,
3 1t el air there ig usually 2 or 3 per cent of carbun dioxiy R
;'hanhously increases the breathing during n
*Inathing i exactly regulated so ag to keep un average of about 5.8
i l=r cont carbon dioxide‘ in the alveolar air;
., thiv mg iy e air, a2 man breathes twice g much air, sp o
‘.‘;lhr alveolar percentage right. A man doing modernte m
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- ""' hreathing ten or twelve times as much gir a3 during rest
i """-'lhi.ng *ould be taxed to the utmost. e would thyg be much
5 fnew l'lable to contract emphysemna. The better ventilation of coal

"t heat tncountered as mines have becoma deeper,”
Haldane is inclined to think “that botl, the fire damp and the

INPrs wag

e vy 2 than in ANy of
e RO cog] felds; apg Stafordshire mijeq are exceptionally syl.

‘e excess in bronchitis A0ong old coal mipnerg

«and Dr, IMaldane tras
O ngree with this theoey. Rt it s ditlicnlg tq

sreat 4 dinunutiog m
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MORTALITY FROM RESPIRATORY DISEASES 1y DUSTY TRAD:S

becomo dricr and more dusty with increasing cepth and by
ventilation; and, if dust wera the cause, ono would have experte(|
brohchitis to increase, whereas it has greatly diminished. Cerey,

nt industrial problem 2 crn
practice of medicine, whici, -
much larger degres should be mnda to rest upon knowledge, -
cerning disease causation ascertained by meang of autopsies in i
trial districts subject to ap

eXCessiva mortality from pulmo:-
tuberculosis and nontuberculous respiratory diseascs,

ASBESTOS.

The number of men employed in tradeg and industries invol: -
¢Xposure to asbestos dust in the United States is unimnowa, e

from the mining of asbestos, in which i i

described 'by Netolitzki on the basis Y
where the conditions were found to be decidedly y
this country our information is very limited, afth,
of ashestns used is very large. lts fire-
led to its extensive employment for tle Tovering of
ele, as well as i(s use in the form of ~all plaster, rofineg my
rial, cte. Op arcount of g nnnconductinq Qualities ¢ i: oxt

sively emplaved 1y clectricians and also in t)e construction of s
age rooms of rcfrigcmting plants, -

METRODS o MINING,

w“ ﬂcolngimily," acenrding (o the Techniea] World
hestos ia a fibrong form of serpentine rocle, OCCUr™Ing in strqqa

crystalline limestong, Thy Veine run 1n an ATYCrAg thickness of o

foneth ta one-half inch, bit sminctines attain to g¢ much as 6 inch

S ———

Magazine v

P Mg ey ROul” by Auiwey Fuilerton, 1 Tecupien, Vardd Msgasipe, M
Thrm,

——
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v The ashestes fibers aro, ag ncarly as p

e

thin layer on top, has first to be remove

¢ -

-

. itz aud blasting are employed much |

Caamerving, .

f ©  When the rock is thus broken u
Two oe mare grades ave selected

aud are then sent on to the “cobb

of dressing goes on,

~'

..

simple method of breaking the stone by
iz the fiber into one Lox and the w

vise v erma

. hwsely clinging to the rocls

. the waste rock and Joolj
“ packed in 100-pound Lags
F the manufacturer. .

land dressing is not, how
r: The wasts material from the

cobling

tuis frequently represents the largest D
fine picltines are mechanically dressed.
» 2 large percentage of water, the moist
" jisire to the air, by steam Dipes,
then passed on to the crushers,
feeset polls,
etill further, The latter is t}
“r ashestos separation.
) Irupeller type, drjven within a cast-iror
tl feditcing the particles of stono almast
: 1tssed avep o shaking sereen (o remove
:}'lrong tlectric naguets are used to tuke
1 Inall of these operations there pust
b Iraree of (ust exposure

EL *Dinning ang weaving processes in conn
' ©f asbestos yarn ng cloth. These proce

E‘" article in the Engineering Magazin
&

Ast

-

where

TP —

'

[y

e ashestos fiborg |

1ave no rough sue
. L Astentoq, 1

§ mialug, Preparation, Qackels,
og .\lnnzlue. Oct. 1507,

loesu’—w—nuu. Dl—12

3

. ~6CCUPATIONS WITH ExPosuer To MINERAL DUST.
\ .

b teins are thus la1d bare, the actua] arrying

" Tuerock is cut in a serics of terruces, reachings
[+t 150 or 200 feet. Underground woric has
the upen quarry having been found both more
vifertive, despite the dxsn(lvnntnges of exposure t

k- ‘rm the quarries have still some fiber in them.

- Cylindrical fiberizers and the ¢

y which, however,

and use,* by B S.uuaf Regelwan, C

-

177

ossible, erystals of serpentine

na k.7 .\ecording to the same magazine—

. The ors is mined mostly in open quarries. Ove
> thickness of sometimes 20 or 30 feet, but quite

rlying sail, (0 a
often forming unly a
d; and us snon us the asbestos
operations mav heain,
a total depth of songe-
not proved successful,

he same as in ordinary stone

P it is rough sorted at the quarry.,
< according to the length of the fiber,

] ing sheds,” where the further
This process is mer
=sbestes fibers from the dead rock, and is

"t lo an increasing extent by machine.

process
ely the separation of the
one in some cases by hand,
Hnand cobbing is the very
small sledge hammers, throw.

er ir ' aste into another., This separa-
tinn is ordinarily not difficult, since the fiber lies

in layers more or Jess

yand can fre uentlfy be picked off witl) the
" linwers. The crude fiber. thus separated as cle

ng very much like
S 1n which form it gues to the market and

anly as possible from
mineralized wool, is

ever, an :\bsolutely thorough method.

tables and the fine pickings

and 1he utilization of
rofits of the 1nine. A thgse
In case the asbestos contains

ure is first dried out, by ex.
or by rotary driers, and the rock is

it is broken by successively

yelone machine reduce

1 chamber nt a violent speed,
to a powder. This is (Lien
the sand, and in some wills
up the purticles of iron.

necessarily be a considerablo
becomes exagoerated in the
cction with the manufacture

sses are briefly referred to jn

&' in part, as follows:
Coleshinning and weaving of asbestog b
sl

ave offered many difliculties,
ace lilce woal of entton, bt

f
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178 MOBTALITY FOOM RESPIRATORY DISBASES IN DUSTY T
are very smooth, and thus have a tendency to slip by one

when twisted and subject to tension.  An admisture nf Yoo
animal fiber was therefore often necessary, but, while thew
nted the manufacturing operations, they impatred the fire re
of the fabric, and special machinery and ingenious desice=
be invented to enable the successful spinning of a pure ashest.
1t i3, however, now possible to make a singlo asbestos thread
though weighing no more than 1 ounce per hundred vards, ha
strength, and braided material can be made mich moee rears
tarsion and tension. while ashestos ropes, chietly usmi by

department, can be strengthicned either by interwoven wire
having a wire-rope core.

HEALTH-INJURIOUS OCCUPATIONAL CORDITIONS

On account of the rather limited extent of the ashestos i
in the United States, at least in the large centers of popuiat
industrial insurance mortality experience data are insuilic:
definite conclusions. During the period 1907 to 1914 it the I’
experience there were only 13 deaths, of which 3y or 231
wers from pulinonary tuberculosis. At ages U5 to H, there
deaths, of which 3, or 50 per cent, were from thix disrse. .
dnst is not described in the extensive consideration of Dust i
Ly Hayhurst, nor by W. Gilman Thompson in his treatise
Occupational Diseases. In 1914 the production of ashestos
United States was only 1247 tons, or miuch less than in carlie
indicating a very limited availuble source of suppiyr. Most
asbestos used in the United States is mined in Canada, and z:
lent report on “ Asbestos, its beeurtence, esploitution, and us
been published by the mices branch of the Depuartment of the j
of the Dominion of Canada (Ottawa, 1005), which contiin
seriptive account of mining methods and of ihe dressine of .
by hand or by mechanical treatment, including the ﬁnal’cmsj
means of rolless, fiberizers, Leaters, cycloms, and pulverizers,
these processes unquestionably involve u considerable dust hazr
the hygicnic aspects of the industry have not heen reportad n
may he said, in conclusion, that in the practice of .\ :
Canadian life iosurance companics ashe
declined on account of the assumed he
the industry.:

It is regrettable that there should be
able reenirding the ashestns industry
ing the ntilization of by-praducts of
self-evident injurionsness of ushostos dust s 0 predisposing ¢

pultnonary tuberenlosis, The sibject ‘s not refarred to Ly
Tar & disertitiyn are e "

Iog Journe!l, New \ork,

meric
stos workers are ae
alth-injurious condit

o further informatior

in Its varions branciies,
manufacture, on acenunt

e ————— —

onut Al the Canuding sswmstos dlafricy, see L'ngtmrlns

Ape S0, 101y,

———
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s <« QCCUPATIONS WITH EXPOSURE TO MINERAL DUST,

< sad Ilanson in their recently bublished treatise on Discuses

179

of Ocen-

* janan sad Vocational Hygieue, nor by Sir Thomas Oliver in hig
‘v neatit work on Diseases of Occupntioug’l’he rapidly increasing (ee
| K ¢

t; velopment of industries using asbestos, yy ascertained from
¥ or furcign sources, Suggests the urgency of miore quulified

. eunsideration than has herctofore been given the subject. ‘]
+{ yo references to asbestos iy the Index Catalogue of the Surge
"t erul’s Library, which, however, brings the literaturo of tiie stth]

' down only to 1806, The discussion of asbestos in the anyyy

domestic
medical
ere are
n (ien.
cct
| reparty

t ol the United States Geological Survey on Mineral Resources is lim;-
el entirely to the technical aspects of tle nining industry, which

{ on that the production has diwinished from q maximum of 7

ol chiefly from Casada, Tho Ameriean Production

“tndustry tself lgg been described, howesar, in 3 report

vl the Georgia Geological Survey, 1014,

. EVIDENCE or DUST Xxrosyxz,
> . . . .
The relation of usbestos dust to Pulmonary tuberculosis is

»

Funwnries ang Workshops for England and Wales for 1910,
2Velrition Vas mad

uuring vecent years hus experienced 8 rather rettograde mosement

»6UO tons
i 1911 to 1,247 tons in 1914, In contrast, however, there hus Leen a

gym.luul increase in the qQuantity of the unmanufuctuced asbestos im.

is prac.

3 twally limited to the States of Arizona, Culifornia, Georgia, and
¢ Vermont, Georgia hys for years been oue of the chief producers of
, Llastus in the Unitey States, but no medical observations age on
~ neord as regurds the pussibly injurious results experienced in the
s thning and manufucturing of asbestog loaterials in that State. Ty,

on the

- adwtus, Lale, ang Soapstone deposits of Georgia in Bulletin No, 20

reported

Pt some length in the Annual Report of (he Chief Inspector of

The in-

e by Dr, Collis, who states, in part, that—

v Fullywing Up information recejveq from the registrar-general, it
emas {uunsl that fire deaths of persons suffering from phithisis had
oy el in five yoypg dmong a stuff of under 40 worliors employed
A factory w6 asbestos is woven, The process which appenred

1::2""””0”3 is the production of asbestos mattresses. Th

ese mat.

Yot L tiCh are composed of hngs of woven asbestos tilled witly

%,,,mn ashes toer, are placed on o taple and beaten ont flut by a
\fm with o wooden flaif, from which process much dust arises
Vinien who sew .

ke cloga

the mattresseg to sections with asbestos threads

12, man who beat the mnttresces and of nccessity
sinhaled phe dust,

i e roorganization f this process with tho appl,-
§*ting c)f']mqlized ex ‘f.\ ! : :

haust

Weaving

ome an linportant indus(r_v during the last 15

vistted,

each of

Fieg s : ave its own specialty in the Production of whicly
:* Drevent i :
. ention jg required,
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180 xromTALITY FROM BEBPIRATORY DISEASES IN DUSTY TmaA
3 There is evidently an urgent need for a more qualified and
ve investigation of the healtl aspects of ashestos manui
especially so, in view of the fact, as observed in the Scientific
can (August 1, 1916), that, on account of the restrictions place
shipments of asbestos from Canada, the possibilities of utiliz
nsbestos deposits of this country are increased, as well as bec
the much larger demand for asbestos products on account
recognized value of asbestos for Prutectire purposes in the {
ance of the industrial safety movement. Of value in -th
Dection is the eridence of Dr. H. M. Murray before ¢
partmental Committee on Industrial Discases, limited, 1
to the single case of an asbestos worker, verified as

diagnosis by a post mortem examination. «n reply to

tion by the chairman of the committee as to whether, id -
the fact “that there is something characteristic in the earlic:
of dust phthisis in the predominanco of shortness of brea:.,
‘Physical signs become very obvious,” such a condition .:
observed in the case of the asbestos worker under treatmes::
Murray, and under observation for fourteen months, the doc:
that it had been noticed in the case in question, and ¢
other words, there was a definite relation between the co
phthisis and the physical incapacity resulting from the ini
of asbestos dust. It is therefors to be anticipated that the cc
% of asbestos workers will attrct more qualified attention
wcountry in the future than it has in the past,

b

MIC.A.

No special investigation has been made to ascertain thh :
less health-injurious efects of mica dust. Accordirg to V7.
Thompson the dust is slightly irritating ¢

lilce dust containing any sharp solid partic

o the respirutory
les, but as 3 gene:

clusion he s

tates that the dust does not a

injurions. Mica js extensively used in the
machinery, as well as in the glazing trade,
ond in the decorative trades, including 1

Ppear to Le part
manufacture of ¢
a8 a substitute fc
he manufacture

paper.  There are two principal varieties of m

iea, known gs

vite and phlogopite.

between the phy

sicul and mechunical properti

Lut whether there is an

heen determined. There ars mica deposity in

¥ essential (i
es of the tlyst
Some 20 State

United States, but the annual production has uctuated consi
reaching the lowest point in the last decade during 1914, 1
there are any special hazards in

mici muning in eonsequence
dust hias not heen ascertainedd

- The oceurrence, exploitation,

ol mica have Lee

n admirably

deseribed in a repoit published

mines bianely of (e Depaitment of the Iaterior of Canada.,

~
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