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172 MORTALITY FROM RESPIRATORY DISEASES IN DUSTY ITADES,

TAME 63, ~PROPOARTIONATE MONTALITY FRAM PULMONARY TUNERCULOSIS
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MORTALITY FROM NONTUBERCULOUS RESPIRATORY DISE.ASER

On acemimt of the importance of nontubereulous respiratory die
eases,! Tuble 70 is inecluded, showing the proportionate mortalit
fromn asthma, bronehitis, pneumonia, and other respiratory diseas

YOn e nogtubereyinus roepiratary Jdiscanes, eng * Dienacy of (36 Nronehl, Loed
anl P'traen,” be Frodarik T Taed MO IV, Dbttadiiphin end New Yorx, 1915, %

" Newtem of Medicioe,t edited Uy bie Chford Alibutl aad llumpnrey Davy Ruticsiis
Laagdoy, 1009,
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OCCUPATIONS WITH EXPOSURE TO MINERAL DUST. 173

amnng workers in occupations with exposure to mineral dust, without
q (evence Lo divisional periods of life:
+ .o £ 70.~PROPORTIONATE MORTALITY FROX NONTURERCULOCS RESPmMATARY

’ PISBASES IN QrECIFIED INDUSTRIZY OR ACCUHPATIONS WITH EXUOSURE TO M1
gitaL DBUST, INDUSTRIAL EXPERIENCE OF PRUDENTIAL CO., 1827 TO 1914,

. = =T

Deaths caased by nontaberenious respiratory diseasse,

Astbama. Nronchitis, Tneumonia. Otbar. Total,
Ut [ralon JToap.
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It JJoes not seem: necessary, as observed in the discussion of vccupa-
, tions with exposure to metallic dust, to enlarge upon the facts dis-
; Cweaed by the preceding comparative statisties, which emphasize with

i suflicient degree of scientific conclusiveness the obriously health-
injurious consequences of considerable and continuous cexposure Lo
'te inhalation of mineral dust. Tt is clearly recognized that the sta-
!-~tt§-le. data utilized for the present purpose are of rather limited
;, auriusic value, but they are in tlie main quite fully confirmed by the
g tnere extended consideration of occupations in detail where the ex-
T unure to mineral dust is sufficient to warrant their inclusion within
-j'lhu plan and scope of the present discussion,

-

P SR Y

ENGLISH OCCUPATIONAL MORTALITY DATA.

’ Tn cronclusion, however, it has seemed advisable to add to the pres-
¢ "B observations a tablo obtained from English official sources which
; ll'"'“ﬁ the combined mortality of glassworkers, potters, paper
i Nm.:iilrs-' plastergrs, and lxthngm_phers. and w.hxch may safely be
“;,.' cx'cd sufliciently represcntam'e.of the entire group of occupa-

. 'S with exposure to mineral dust, in the absence of more estensive

Hin ‘ . . )
formatioy which unfortunately is not available.
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TAE 11.~MORTALITY FROM ALL CAURES. FROM PULMONARY TUNENCTLOSTS, Ax
FROM OTUER RESFIRATORY DIBEASES IN OCCUPATIONS EXPOSED TO MINE:;
PUST, COMPARED WITH THAT OF ALL OCCUPIED MALES, IN ENGQLAND ;v
WALES, 1900 TO 1002, BY ARE OROUTS. N :

res: Tart I1, Supplemnat Lo tha Siztr.a0th Anadal Renort of the Registrar<Genarad of Births, Dese
Bod 11, Sappd 10d Marriacws o kogiapd ang Wales.)
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GENERAL CONCLUSIONS.

Table 71 brings out clearly the fact that the mortality .-
pulmonary tuberculosis among men in occupations with expes:.
to mineral dust.is decidedly excessive at ages 33 to G4, but-i:
the mortality at the other sges is not appreciably lower than [
occupied males generally. Death rates are, huwever, not as usei.
and conclusive for purposes of industrial hygienc as the proport:~
ate mortality figure which precisely emphasizes the quantitative ir
portance of a given disease or causs of death. Tho proportion:
mortality from pulmonary tuberculosis and nontuberculous resti:
tory disenses is excessive at all ages among men with exposur:
mineral dust, although the relntive death rate per thousand expos
to risk is not, at least according to English experience, decideu
excessive at certain perivds of life.. The data are not of suffibic
importance to invalidats the general conclusion, and in the main
denth rates sustain the proportionate mortulity figure, althoungt. i

S e

is not invariably the case. The death rate from nontubercule:
respiratory diseases nmong men employed in occupations with ¢
posure to mineral dust, according to the English experience, i
the older ages so decidedly excessive that vbviously much me
extended scientific consideration shuuld Le given to tlis group
dicenses than hns heretofore been given it. At nges 35 to 64, !
tllustration, in the English experience there is an uctual excess
the mortality from all cuuses among inen expoced ta mineralust
0.42 per 1,000, equivalent to 20.7 per cent, but in the mortality fic
prbinonary tuberenlosis there is an excess of 1.7 per 1,000, equis
lent Lo 2.1 per cent, agninst an excess of 6.22 por 1,000 in the e
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% gality from nontuberculous ::c.spirabory diseases, equivalent to 96.08
* o cent.  The results of this analysis, therefor.c, reemphasize t.he
L pcientific conclusiveness o.f the extended discussm'n. Ol"l “ Industrial
 * ; neumoconiosis with special reforence to dust phtbisis,” by Edgar L.
. {(uilis, in the Alilroy Lectures of 1913, and the c({rr@ppndmg obser-
%utwm on pneumoconiosis by Sir Thomas Oliver i Allbut &
“Rolleston’s System of Medicine, Volume V, Diseases of the Respira-
i,.,,-v System.
. (Jf interest in this connection are the obervations by Dr. J. 8.
.. }Ialdane contained in a contribution to the Prccecdings of the Insti-
tinen of Mining Engineers, abstracted in a letter from Londou to
P the Journal of the American Medienl Association, August 19, 1016,
** 1y the puper referred to Dr. ITuldane pointed out “ that while up to
" the agre of 30 the death rate from lung diseaso is much lower umnong
4 +olliers than in the rest of the popuiation, ubove 30 the epposite holds,
youd there is a marked excess of deaths frow bronchitis.” In con-
1 tuuution, however, he stated that “ the deaths from this diseasa huve
* sicatly diminished since 1890, for which improved ventilution seeins
3 te be the cavse. Fifty years ago miners often worked in air con-
. tatuinge so much black damp thut lamps and camdles burned dimls,
2 1t such air there is usually 2 or 3 per cent of carbun dioxide, which
veuonnously increases the breathing during muscular exertinn, The
* I'nsthing is exactly regulnted so as to keep un average of about 5.8
iy 1=r rent carbon dioxide in the alveolar air; and with 3 per cent ot
., thiv may in the air, a man breathes twice a3 much air, so as to kecp
| .t alveolar percentage right. A man doing modernte muscular
1 work in pure air breathes about five or six times a3 mnch air as dur-
Arzrest, In air containing 3 per cent of carbon dioxide he would
e lireathing ten or twelve times as much air as during rest, and his
./bresthing would be taxed to the utmost. Ile would thus be much
‘.'. tunre liable to contract emphysema. The better ventilation of coal
‘s Wnes is largely a consequence of the greater amount of fire damp and
_; ¥t heat encountered as mines have become deeper.”
‘1 . Haldane is inclined to think “that both the fire damp and the
1"','“ have indirectly caused great improvement to tho health of
viners. Where there is plenty of fire damp there is usually also
. &",','”"Y of freshi and dry air, and no harmful excess of carbon dioxide.
1""' proportion of deaths from bronchitis among old miners was
"':":frhm Stafordshire in 1390-1802 and 1900-1902 thau in anv of
) :jwt ;‘n l"( coal fields; and Staffordshire mines are exceptionally sub-
e \x:sr,\ ack flamp. Tlie excess ip bronchitis aging old coal miners
t o l'm_i'ml‘-!ltr‘lhnt.ed to the breathing of dust,” and Dr. [Taldane was
. Sly inclined to ngree with this theory, [int it is dilienlt to

S ke why | . A
Y ¥y if dust is the cause, thiere has been so great 4 dinnution m
., ,» . .
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176 MORTALITY FROM RESPIRATORY DISEASES IN DUSTY TRADLS

the bronehilis mortality in recent years. Conal mines have, on

whole, becoma dricr and more dusty with increasing depth amd be
ventilation; and, if dust wers the cause, one would have experter

brohchitis to inerease, whereas it has greatly diminished. Cera
an excess in mortality from bronchitis is associated with the brea
ing of harmful dust. Dut this excess is accompanied by a far grea
vxcess in mortality from phthisis, and begins comparatively earir
life, unlike the bronchitis mortality in colliers. Experiments
animals carried out by J. L. Beattie show that both coal dust and

shale dust usually associated with it on mine rosds are relativ
hnrmless.” '

It is therefore quite clear that much remains to be Asc
tained concerning the truc nature and extent of dust phthisix =
that in the solution of this important industrial problem a ¢~~
erable advance is necessary in the practice of medicine, which -
much larger degree should be made to rest upon knewledge, -
cerning diseasa causation ascertained by means of autopsies in i
trinl districts subject to an excessive mortality from pulme:
tuberculosis and nontuberculous respiratory diseascs.

ASBESTOS.

The number of men cmployed in trades and industries involv:
exposure to asbestos dust in the United States is unknown. s

from the mining of asbestos, in which exposure is rather lis,

there are numerous processes involving the conversion ar rem:u
facture of the materinls which are distinetly more serious in'tl
offects on health and longevity. Asbestos weaving and spinning’
described ‘'by Netolitzki on the basis of observations in Bohen
wheve the conditions were found to be decidedly unfavorable. 1
this cauntry our information is very limited, although the quant
of ashestns used is very large. lts fire-resisting propertics .
Jed to its extensive employment for the vovering of pipes, furzac
cle., as well as its use in the forn of wall plaster, rofing mu
rinl, ete. On account of its nonconducting qualities it is ext-
sively emplayed by clectricians and also in the construction of s
age rooms of refrigeruting plants.

METRODS OF MINIRQ.

“ Ceolagically,” ncenrling to the Technieal World agazine,!
Lestng 1 a fihrous form of <erpentine rock, occurring in strata
rrystalline limestong, The veine rinin an averags thickness of ot
fonrth ta one-hinlf inch, but sminctinies sttain to as much as 6 inch

—

Vo Ming edueral wmool, by Auieeg Fullertos, 18 Techmlesl WVarkd Magastae, M
1tatm,

——
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‘e ashestos fibers are, as nearly as possible, erystals of serpentine
. rok.” ccording to the same magazine~—

1 The ore is mined mostly in apen quarries.  Overlying soil, (o a
{hickness of sometimes 20 or 39 feet, but quite often forming only a
$ (hin Jaycr on top, has first to be removed ; and ns soon us the asbestos
} veins are thus laid bare, the actual quarrying operations may hezin.
Tne rock is cut in a serics of terruces, reaching a total depth of sume-
. e~ 100 or 200 feet. Underground worlk has not proved successful,
the upen quarry having Leen found both more ceonowical and more
1 el tive, despite the disadvantages of exposure to the weather. Drill-
ing aud Llasting are employed much the same as in ordinary stone
ey itng.
b - \When the rock is thus broken up it is rough smited at the quarry.
3 Two or maore grades are selected, according to the length of the fiber,
. aad are then sent on to the “cobbing sheds,” where the further process
" of dressing goes on. This process is increly the separation of the
s<bw=tes fibers from tho dead rock, and is done in some cases by hand,
"t ta an increasing extent by machine. Iand cobbing is the very
smple method of breaking the stone by small sledge hammers, throw-
inz the fber into one Lox and the waste into another. This separa-
tiny is ordinacily not difReult, since the fiber lies in layers more or less
oy clinging to the roek, and can frequently be picked o with the
fineers. The crude fiber, thus separated as cleanly as possible from
“the waste rock and looking very much like mineralized wool, is
parked in 100-pound Lags, 1n whicly form it goes to the market and
the manufacturer. . ‘
lfand dressing is not, hawever, an absolutely (horough method.
+ The wasts material from the cobbing tables and the line pickings
rem the quarries have still some fiber in them. and the utilization of
tuis frequently represents the largest profits of the mnine. All these
fine piclkings are mechanically dressed. In case the asbestos containg
b, 2 large percentage of water, the moisture is first dried out, by ex-
" irsire to the air, by steam pipes, or by rotary driers, and the rock is
“ then passed on to the crushers, where it is broken by successively
, Bnee-set rqlls. . Cylindrienl fiberizers and the eyclone machine reduce
e it still further. The latter is the most effective apparatus yot devised
for ushestos separation. It consists of twu benters, one of the screws
Py Propeller type, driven within a cast-iron chamber at a violent speed,
i fediicing the particles of stono almost to a powder. This is then
tInsed over a shuking sereen to remove the saud, and in some wills
;-lrong vlectric mnngnets are used to tuke up the purticles of ivon.
1 In all of these aperations there must necessarily be a considerablo
s ""f.!Tee of dust exposure, which, however, becoines exnggerated in the
b} ‘Pinning and weaving processes in connection with the manufacture
1ol asbestos yarn and cloth. These processes are bricefly referred to in
Em article in the Engineering Magazine,! in part, as follows:
"u];{;e spinning and weaving of asbestos have offered many difficulties,
.i\:ushestos fbers have no rough surface like waol of eatton, but
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178 MOBRTALITY FROM RESPIRATORY DISBASFS IN DUSTY Tu

ore very smooth, and thus have a tendency to slip by one

when twisted und subject to tension.  An admixture of vege
animal fiber was therefore often necessary, but, wiule the~
tuted the manufacturing operations, they impaired the fire re
of the fabric, and special machinery nnd ingenious desices
be invented to ennble the successful spinning of & pure asisest.
1t i, however, now possible to make o singlo asbestos thread
though weighing no more than 1 ounce per humiired yards, ha
strength, and braided material can be made much more rear-
torsion and tension, while ashestos ropes, chietiv usmi by

department, can be strengthened either by interwoven wire
having g wire-rope cors.

HEALTH-INJUBIOUS OCCUPATIONAL CORDITIOHNS

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 mortalily experience data are insullici
definite conclusivns. During the period 1907 to 1214 in the I’z
exverience therc were only 13 deaths, of which 3, or 23.1 §
wers from pulinonary tuberculosis. At ages U5 to +4, thera
deaths, of which 3, or 50 per cont, were from thix disease. .
dnst is not described in the extensive consideration of Dust i}
Ly Hayhurst, nor by W. Gilman Thompson in lis treatise
Qccupational Diseases. In 1014 the production of asbestos
United States was oniv 1247 tons, or much less than in carlie
indicating a very limited availuble sourve of suppir. Most
asbestos used in the United States is mined in Cunada, and z:
lent report on “ Asbustos, its occurtence, esploitution, and us
Leen published by the mirces branch of the Depurtment of the i
of the Dominion of Canada (Ottawa, 1205), which contiin
seriptive account of mining methods and of ihe dressinz of :
by liand or by mechanical treatment, including the ﬁnal’cmsj
means of rollers, fiberizers, beaters, cyclones, aud pulverizers.
these processes unquestionably involve u considerable duse haze
the hygienic aspects of the industry have not heen reportad u
mny be said, in conclusion, that in the practice of \meric
Canadion life ipstrance companics ashestos workers are ¢
declined on account of the assumed hculth-injurions condit
the industry.t

1t is regrettable that there shouid be no further informiatior
able regurding the ashestos industry in its various braneives.
ing the ntilization of by-praducts of manufacture, on acsnunt
sebf-evident injuriousness of ashestos dust as n predisposing ¢
pulinanary tubercniosis.  The subject is not reforred to by
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< sod I1anson in their recently published treatise un Discases of Ocen-

' paiion sad Vocational Hygiene, nor by Sir Thomas Oliver in his

"« peatit work on Diseases of OccupativugThe rapidly increasing slee -
{ - yelopment of industries using asbestos, us ascertained from domestic !

. ¢ furcign sources, suggests the urgency of more qualified medical
¥ conoideration than has herctofore been given the subject. There are
.} e refuerences to asbestos in the Index Catalogue of the Surgeon Gen-
"t eral» Library, which, however, brings the literaturo of the subject
1+ wwn only to 1828, The discussion of asbestos in the anuual reports
t of 1the United States Geological Survey on Mincral Resources is lim-
4yt entirely to the technical aspects of the mining industry, which
I auring recent years hus experienced o rather retrograde morement
{ on that the production has ditninished from a muaximum of 7,600 tons
w1911 to 1,247 tons in 1914, In contrast, however, there hus Leen a
prafual increase in the quantity of the unmanufuctured asbestus ime.
K jaatad, cluefly from Caosda.  The .American production is prac-
5 vwally linited to the States of Arizona, California, Georgia, amd
*\ermont. Georgia hus for years Leen oue of the chief producers of
, Ldmtos in the United States, but no medical observations are on
? nenrd as regurds the possibly injurious results experienced in the
s aning and manufucturing of asbestos materials in that State. The
7 ndustry itself Las been described, howesor, in a report on the
- adwatus, tale, and soapstone deposits of Georgia in Bulletin No. 29
L}“{ the (ieorgia Geological Survey, 1014,

T

R IVIDEXCRE OF DUST XXPOSURE.

- The relation of usbestos dust to pulmonary tuberculosis is reported
goron at some Jength in the Annual Report of the Chief Inspector of
- Fuwiwnries and Workshops for England and Wales for 1910, Thé in-
gvetunition was made by Dr. Collis, who states, in part, that—

3 Folluwing up information received from the registrar-general, it
¢®as found that fire deaths of persons suffering from phthisis had
Tterirred in five yewrs among 4 staff of under 4V workers employed
‘g;" [&"'t"")’ where asbestos is woven. The process which appeared
1",‘1"""‘!&.’0“5 is the production of asbestos mattresses. These mat-
s which are composed of bngs of woven nsbestos filled with
‘m’a asbestos fiber, are placed on o table and beaten out flat by a
\\'.:‘m:“hhn wooden flail, from which process much dust arises
werko] oo sew the mnttresses into sections with asbestos thrends
fi;,h.,]l.‘d c‘osc to the mun who beat the mattresses and of necessity
1«»-‘{..,: . ; lle dust. The roorganization of this process with the appli-
'fm u::ni m".“md exhaust draft was ealled for..nnd an annual medi-
.Wﬂ\mtcdn'umn of the warkers by the certifving surgron hus Leen
dust m%ems!the hope of detecting nnd removing from exposure (o
<bestos hag m‘l""‘g early signs of respiratory disouse. Weaving
Sosrg T(;;o Ontg belCome an nnportant industry during the fast 15
';hich was {0n° er large asbestos factories were vistted, each of

Mela mud to have its own specialty i ' i i
% preventiam i e ity P ¥ in the production of which

st t——"

ae

. 3,
‘. N2 vt
i o
.1 IR

SRl r Vg e

- -7"-‘;‘.(?':
p» BIPTIE oN
< i '§’ ~7
R
’j‘ o T ;‘f:-;
;. . e AT
)f. .. L.t
. . 4
‘1 v -
. q‘i-
|¥.N‘ - Y '“:2
) I -
;. ; SR R o
LR BN b2
TUD
L R

cipy 1 N

e -~ 2 ")
poie e
PO A ¥
IR MR
Y " o p
. A r *
l“.;. i? ... y.:

o LI h ¥

L 4 T

E-.'l Mes et

L

Ty ty L.

(I

ISR &

itz

\.| . -'.o ’e A
oy w o

L+ y . . *
é! ,! ., laa

.
v 2 s o3

L3 Lo T

‘1 {.' ‘.’“ “
R R ?

Var el

L
FJ r o, '.:k
r.‘ o y
» ‘- [id [ "SR

it v b

«_J:'-t Y 'fé-

bt T A

L.rf CorL e
‘e !
[ i =9 -

%\;t Vo vﬁ
. . %

TR )
?gi“‘ A
t ) ,;';' o

.. -

ELEE-

h: {

“ by . o

F"‘ RN

p it e Vo
.'15 -4 va "QI
P ! ' ' " .:':'
oy b T B4
" . W &

. -> h od
o .
k.: . -9




. ———————— - »

T . -,
VI o

4
>

A

Py

180 MORTALITY FROM REBPIRATORY DISEASES I¥ DUSTY TRA
3 There is evidently an urgent need for a more qualified and
ve investigation of the heaith aspects of ashestos manui
especially so, in view of the fact, as observed in the Scientific
can (Augnst 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 prutective purposes in the {
ance of the industrial safety movement. Of value in-th
pection is the eridence of Dr. H. M. Murray before t
partmental Comimittee on Industrial Discases, limited, h
to the single case of an asbestos worker, verified as
% diagnosis by a post mortem examination. GIn reply to
tion by the chiairman of the committee as to whether, id -
the fact “ that there i3 something charactenstic in the eariic:
of dust phthisis in the predominance of shortness of breatl.
‘physical signs become very obvious,” such a condition L.
observed in the case of the asbestos worker under treatmme:::
Murray, and under observation for fourteen months, the doc:
that it had been noticed in tho cuse 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 therefore to be anticipated that the cc
=5 of asbestos workers will attract more qualified attention
acountry in the future than it has in the past.

MIC.A.

No special investigation has been made to ascertain thi !
less health-injurious effects of mica dust. Accordire to V¥,
Thompson the dust is slightly irritating to the respirtory
like dust containing any sharp solid particles, but as a gene:
clusion he states that the dust does not appear to Le part
injurious.  Mica is extensively used in the manufacture of ¢
machinery, as well as in the glazing trade, as a substitute fc
ond in the decorative trades, including the manufacture
paper. There are two principal varieties of mica. known as
vite and phlogopite. but whether there is any ecssential di
Letiween the physicul and mechanical properties of the tlust
heen determined. There are mica deposits in some 20 State
Uhnited States, but the annual proeduction has tluctuated consn
reaching the lowest point in the lust decade during 1914, 3
there are any special hazards in mica muning in econsequence
dust has not been ascertained. The oceurrence, exploitation,
uf.mic:\ Bave Leen admirably deseribed in a report publisheu
mines baneh of the Department of the Interior of Canada.
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