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gg; the Sffoots of Baposure to the Dust of Eagloericher Insulating
. Hatorial

by .

Hobart 4. Nehoo, HeDe and Willard Pe Zachle, H.D,.

The actual metheds employed in ingulating houes with the
type of rochewosl momalnotured by the Baglew-fishor Ieed Company woere
ctoorvod by vislling several zaiws ab which this work was in progress.
Tmas tho verying dust sxpogure ascoolated with different operations and
the precaubiong telzen agsiust such expooure vove sooh. The zpoagniiunde
of the oxpogsure to dusts in the various onerations of a Job In Cincinnatl
uas determined by collooting sempies of alr in the Imnediabe vicinity of
worimen, under verying conditions, and ostimating the quantity of ouse .
. ponded dust. ' _

| The lead content of a smple of the insulating matorlel was

Joternined by spe¢ivographile enalysis in order to mahe some sstinate of
the significance of the lead esposure of the workmen. |

In order Lo shoorve the 4ffcots of nman oxpogure o the
duata of the insuleting materinls A group of nen wvore sslogted for
exemination aud study from a lavge group engoaged in meu‘ﬁae:ing Dulidings.
The selecbtion was made in relation to tho length of employment of men
groupsd in worizing orowe in various parSs of the counbtry. From the
avallatle Luformabtion, as pham in Table 1, 1t ves apparent that the
group in Eant Orange, How Jorsey, had boen employed longest, wille the
largost pgroup in any ong locabion, ands therefors, the one most roadily



aceessible, wos situated at Walts Plains, Conrecticut. These Swo

groups canbined oould be expestsd Lo mvi&a variabliity of oxposure
tnoluding the greatost which had oscurred, and slnee none of those sho.
nad boen in these groups had discoutinued the wori, there had besn no
Tastor of solestive elimination. The Albuny orew happensd to be employed
somporarily In White Plains at the tiwe of the exsminstion of the White

- Polng grompe Thelr inclusion brought the tolal mmber of men oxamined
up o twonlyssovene

Tast samples wore onllscted in She attle of o house in
spoeess of being insulated, S8 relatlicon to both handepacking and |
Tlominge Comploa wers algo wollestod at the aly pusp used Lo blow the
inoulatisne, The moedilfled Greenburge-nith Zfmpingey was eployed with the
standsrd handedriven suction apperatus. Tho techalgue of oollectlong
andling end counting wes gimilar to that deserlibed by Dloomilold end
Saliavalle (1) | '

The samplote Z@iaﬁm of all previcus and present cmployment
and of previcus 1llncse wes Pocorded for sach mEn, Sopether uvwith his
agey Ris fenily history, the gonersl stute of his healthy and the
| prosonos o sbeonte of aymploms of illness or orgenic disease. Special
attontion vaas given %o ma duratlion of the 5&5@%}:&% employnond and the
anture of the day's work, with refer:nce to exposure %o ﬁngm of inaulie
ting materiale A& ﬁa&w‘l@ﬁa zgmiml axeminabtion was given gach man, ine
cluding tests of the spooial sonses and of rusoular povery analysis of
tho uring Sor its reactlion apd for glbumin and sugar, end & mﬁ;@!’@aﬁww
atudy of the blood, Thst lo to say, a thorsugh search was mede Lor any
ord a1l physieal allments or abnomualitiese 7hese vbssrvations vere
rocorded on the Porms reprodused 1n Fgures 1 and 2

A ﬁmia ¢f Dloud and two amzoa of u:éine ﬁm«é obtalined
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Zrom eoch man, in chamlioally oloan eanﬁaiaeva proparsd in the lshoratory.
Thegse were roturnad to tho laboratory for analysis, The Bleo? sud one
$ the urins somples wore oxsmined for 1@&4 by a sensitive and aceurate
spoctrogruphnic mathod which has bveow deseribed elacwhere (2)¢ tho othop
uring samnle was examined for argonie by the GuiBelt method,

The chast of each men wag Durther ezumined by meomsg of
ztargosconle Xeray ohotogmaphs token and indorproted by an onporienced
madlioloziat, Ancother coopeiont radliolopist stulled all the nlates and
indopondentldy save hig opinion ags to thely slgnificances

R R 3 T3 e
Soulss and Hlacugselion,

The rosults obiained in tha Jdust counip are showm in Pable

L4
L

Gousldering Che physlcal charactar of the dust particles
soad of which vore halreilils and Shereforvs would Sond to he ontrapped
e the un .or roopivatory Yraocd concuhat norg yendily éh&n na ural rock
Jugbng 318 La prebableo Wat tho sffccis of azpogure wvould beo less soverc
Than Shogse produced by similar velerial of mors oimmon s irucbhure,.

I iy of he ehomizal somnesltlion of e maborial one oush
sonsider Ghw offects of alllca and of corSuln heavy motolse I% i genorally
Lalloved that the charoteristle leslons of sillcosis dovelop olther wery
alowly or nob at all vhen there are fower than 5,000,000 particlsa of
pure sllica por oue £b, oo dotermined by a lizht £isld mothicd of counting
comparable te that employed hove {(3)e I% wonld sosn, Sthorefore, that the
developmont of 8illcosis noeed npob be oxpsadsd in relation o the Landse
saeliing operstions, regardleas ol the fomm in mﬁ&eh the slilca may appeay
in tho rociewccl, The hagard of the blowing opsration, on the other nand,

2onld depend in pard upon the degrse of prodtection provided by the uge of

masitd, and ln pard upon the nroporsicn of toxie siliea in tho material,
ne 1z justified lu the fesling that silicosis might well develop anong
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nen amglosaa in b&nu&ng og@rabimna unleoss duo precautions woro talien,

Tue dangen af‘hamvy'mebai sofsoning would be groud at these
ast concentrutiony,; If thoere were algnifiosnt gquentities of such motals
in a soluble state In the mabterlul. Dven relatively lnsoluble compounds
of losdy for sxampie, would be pabentia&lg danpoermmge Horeg, humovery
we are dealing in somo measure olth hypoethetieal nmbtars, sueh as the
sroporbion of patorisl actually inhaled as compared with that awallowed,
&5 well as 1%s colubllity avd abaorbabllity in the lungs ad in the
alimentary tracte 15 socumed best fo doal with theso mattern practicaslly -
Shpoarl the satudy of the exposed men rather than by motiwds beossd on
hypothoaes,. Howvevery the Lotsl leed conteut of twa samples of the rocke
ooed wag doternined by analysis. A sample of materlel such as 42 pub
thrpush Bhs bHlower as&%ﬁ n lead contont of 1.18%, ghlle o soaple of that
soeked Ly hand vas 0,968 lsad, “raaw;a deterninationg Were nod mado
toszucs of technlioal difficuitise dus to the naiuxe of the material,
10 oxact composlblon of the rockewncl mill Do delformalnced ab o laboyx
2atte 0 spootrogrens vthich were Lsliten Yo measurs loed quanbliatively
domoartra bed the presonce of large quantlties of iron, a?%?@@iﬂbl& cuantie
Slen of alumiafuem and manganesg, Logethey uwith fraces of ceoppar, chromium,
nleltel and Sia. ,

The taformaticn odbained frem the eaaminaticn of each man
was conalidered first as a wWalite In no case was Shere cllnleal ovidence
ef any aaaa@aﬁianai $linogs op dizeass, NHo man was £11 or complaliulng
vaguely of generally poor health, No man had lost wolghS, uppotite op
sSrongti, nor wag fhore any coxbination of aymnhaza gr phyolcal signg
sugnoadive of ailieﬂaiag or of leed or eraenie polseninges The only
copmon abnoraalisios fnvelved the tooth and guss sand the upper respilratory
tracte Covorazl men had owmon oolds in varizus stages, and mest of them

showed some degroes of vedness and irrdtation of the mucous mesbpanes of
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the nose anﬁtthrone. - {mly & fou had good teeth and clean healthy aoumes
Howover, despite the Iregqueney of dentel caries and spungy, congosbive,
cingivitis, no lead lize was cbsorvede (The ooourreomse of glngivitio and
dontal ecaries is 2o somon among working men in ganeral ss Lo have no
speaific sionificansce.)
| In the abteence of individusl ocases of otecupatlional 1lluneas

T anmong tha mon, further study was made of the group as 4 whole in scarch
of lose definibe deviationa Lfyom the snormeal vhich niight indicate the
oxistonce of somes sommen factor or factors of anm injurious type. The
more signiflicant resulis of suoh study are set dowm in tabular Hrme

Table 3 gives the age Gisztribution of the groupe and shows that the nen
under study reprosent a rather wide range with respaet Lo thelr ages In
Tsbles L and 5, the variastion ip systolie and dlastolie blood prossure

of the group s ghown. {The clrculatory systam shows avidoned of inpalive
aont or abnormal funedlon in moad casoen of ohronie or subescute intoxicse
Ylon, and for Shat reason any uisual Svends in Diood pregoure are of
imcoprbonee 1o group studies of toxic agsnbu,.) OF the five instancoa of
significsntly nigh syntulle Lloed jressure, four ware iu porsons over
forty years of age. The ong rather low flgsure (L00) gecurred in an
otherwise aspparenily atreng and hoalihy man. The one delinitely ebnormal
dlastolls pressurs (105} was found in a man of Yh. %he oscurrense of
high bloosd prassuve among porsong in the mms‘ila and laber desades iu all
gallzs of life in too ommon Lo Pequive Surther comma

nte Suffice 1t %o oay
that %ho deta on these men are uoh upusual for sroups of correspounding apno
In any cccupatlion,

Tablie & groups the detm on the leugooytes {whlte colls) of the
Dlood, There wre no cbunormally low resuliss Iix results shoving 10,000
loucocytea or more per sublic nillimeber of blood were found in gm»aaéa uho

nad evidenees of active or subdsiding uppoer respirstory infcetions without -
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diaabiizay, or other evidense of infeotion in the form af' supparative
s&nsiﬁﬁlaq |

| " Tables T, 8, and 9, give the pesults of the study of the
erythrscybes (red bloud corpuscles) of tho bloods Inanceush as lead
aboorption tonds to couse an inerease in the muber of "stippled®
srythrocytes, and a latoer desrense in the tobel nunber of orgthrocytosy
togother with a drop in the hemoglobin of the bYlood, these cbaorvetions
have & direst bearing on the ques timme of lead sbacrpiion in those mon,
The one low erythrocyte cound of 3,400,000, was not acommpanied by othop
gvidonces of abpormality, the hemoglobin €alue in this case being ize‘.*.'i
within normeld limlts, 7The resuld s net of shysisivgisel significence
thereform, Al: the hemoplobin debeminations {(fare instrument) gove
vosulta within the normal rengo. The stady of the asfsi;;;p}.iﬁg of the
crythrocytos, llimwuwise glelded normal vesults. Observabline among large
mmbers of apparently normal sereens auﬁmiﬂé the leal Lrodes, made Ly
the mothods used in Bhla studyy hove haen reportsd slsoewherwe (L) and provide
a hasls ?w the Lntorpretetion of themne findingos The one vesult of 40
stippled orye

hrooytes per 50 misrcscoplc flelds is umusual, but such
valuen occur in entirely normal and hoalthy porsonse 411 the other resultba
are vell within ths customowy ticrmal 1&::1;8&; ‘m& gnalyticel) rosulls
obained on the tlood and urine wre rosuvrded in Tables 10,11 and 126 The
guantitics of lead fourd in the blood of those pen cover a range of
variablllisy such as has Deen roporded previcusly 3a a gmmy of noreal
hoalihy students (5). There 1& ne abnormal result in the entire oroup.

Tho analyses of tho urdne for lead also yielded resaits within the normal
range as previcusly dotormined for large groups of normal pevsons (5)(6)e
It 1a quite certaln, thorefore, that the inlmletion f the dvat of t:he
minoralesool has not resulted in an appreoiable lead abaorption on the
part of these men, The arsenis ﬂetzams.mtzsné on She urine m;aubsw& to .
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similer intarpretaticn. The pangs of nomel values for urinary srsenio‘
13 not as well eatabliched as in the case of ledd, but the mesn excrovion
of & limited miwboy of normal yerscns whea wo have atudied sorresponds to
that outalnod in this groun of mon. ‘i‘h& 'aiz mlafsivaly high vapulis
{1e0s 0400 mzne of Auy0z 0¥ mors por 1liter of urine) shuw no currelation
#ith the hizgher lead fiudings, or with the Juwratlon or gnparent sovarity
of the wecupaticnal oxpousuro. Thoey may be regerded oo randen rsaults
varelated o the ocoupation, ' ‘

The exsminablon of Ihe Xetay filns by the theee radiclojsists
rogulied in She general agpeement that there were no demonstyableo pathologle
JP00e6508 o depesits whish cguld cortainly be aftributed o gocapativnel
cxszosars to dustse. In savoral) cases there was & dlstribubtion of {lorous
shangen sugzestive of inelipieont sillcosis buds of push mimor charactsr as
a8 to Do csrtalnly ﬂﬁfmmmﬁm@ﬁ from the sesondary offects of chronie
oF gubacube uppey msg;'immw infoodlone One of the madiologic consultants |
oxpressed tholy Jolnt opinlung that tho lesiung are moyre mumersus in thi
crous of mon han one opdinerily soes in 2 sinilar moboer of adul® oheat
21tezsz, Hewever, there Deling o coall group vho i'w.m OB = - = L0 2ponk ofy
e Enst vender shsther or nob the Lindings are of significances I Jdo net
508 LOW one con U surs - - - until a considerable bime luterval has
olapsed and snother sories of filme (has veen) made dzst the same group of
Zen, = = = = I conour in the conelusicn that nothing has Yeen found which

can be atiribuged Yo the indusivial foators luvolved, ®

2. Tho methods used in insulating buildings with Bagleerisher roocke
zo0l itavslies congiderable @xﬁwﬁm to dustes rising from tho materials
The hand pocking opsrablon was ssen bto resnld iz suspending scwewhab less
than 500,000 dust particles per subis foot tnto the alrg in the &mezm&s.abé .
vicinity of tha operating pump, the particles mumberod apymmly

7504000 por cuble footy in the blowing operation the dust axgmeiwa wvas as
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jo% #5531 a&'e;ona;eac perticles por ouble Loub.

2. ™he neturs of the maﬁ&#ﬁa& is such as to guggest the poselbllilisy
of a siijcosis haserd, The leand content (appromizetely 175} o the
silfclons maberial la of Jdouhtful sisnifisence, theoreticallye The
cyeenlie contont was not dotermlineds

Je The study of 27 men of whon & mombey hovs had meve than foar

3
to show eny olinleal ovidence of oscupatiosal dlsesse or ilincss.

e 3tudy »f the lead and arsenie cmeredion of Zhese wmon dizclosed wo
aviiznes of auserpbion of lead or arsenie in quantiiies above thabt waich
nas Dzon ghown Lo ofouy mmang nommal persong wibhonut occcupoedinal onnosuros

e Tndiszrashle echost coxmminatlong ahowed no cerdalan svideonze of oce
cunarional sulvonary dilasaos such as cgours in sovers oxpeonrs 4o gillca.
Thors w38 ugosstive ovidonce of e dovoloment of pulonary changesy
ot she ovidense was ueb sulllsisntly aéﬂvinaing s jﬁs%iﬁy a disgnesla
52 carly siltacsis in any onss.
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