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GCERTIFICATE OF ACHIRVEMENT FROM THE NAVY
™0 THE
INDUSTRIAL HYGIENE VOUNDATION OF AMERICA

8Y CAPMTAIN E. W, BROWN (MC) USN

AT OFBENING OF

. TENTH ANNUAL MEETING AT MELLON INSTITUTE
PITTSBURGH, PENNSYLYANIA

NOVEMBER 14, 1945

v iy wilh istinet pleanure that 1 ronte here thin morning on beha!l of
the Navy fo prewomt the award of the Cortifieate of Achiseewiont for war
servicen Lo the Indun(rial Hygiene Foundsilon of Assetien,

£ will refez Briefly nt thiy point to the signlficzoce of this awned o

PRESENTATION '
relation En the Army and Nacy “E The latter wxa granted e cerizin
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TRANSACTIONS
MEDICAL AND ENGINEERING SECTION
TENTH ANNUAL MEETING

A, ¥ LANEA, I DY and PHILIE DRINKER, 8¢, D.¢ Presiding.
t

DR. LANZA: Tho firad Jiem on the aftersoeoh program is the prasentas
tion of & preliminery repord on oua of the proferts that the Foupdation !s
ronducting, rameiy, on tvaloation of Induatrial Health Department Fgoac-
tiops Bnd Reledforships, I¢ gives ma griat ploasure te inteoducs 3o yon
By, Sappingion.

e .

INDUSTRIAL MEALTH DEPARTMENT FUNCTIONS
AND RELATIONSHIPS ,

Preliminary Repord on s Foundution Kield Study
Now in Progress

C. O. SAPPINGTON, M. D, De.P.H2

Mart ruzveyy of this rype are prodominsntly quantitative--this atudy
is qualitative for the mont poes, withough aoene guaatititative data will he
seeured. We sre interested particuinly fis Hnding ont what the poiicles
and procedores of induslyist heaith deputtmaonis aro, how they are admine
fsterod, ami what Lhe yesulss are as 30 the afficiency of their application

The grest mejority 8f the nonlacts wers rpade ip person end wiil con-
tinue to be g0 (Finee the survay ix now only sboat 85% compieted), aiRhongh
{n sutne inadanees, on aceoupt of restrictions of travel and cther Jiffenities,
the mwinerily bas heen reached by correspondence. Contucie, which have heen
rrade in peraon for the past seversl yoars, have hoen used aind new guea
have been mode, The active work begen on this etudy during Apdli, 1546
aud will pe continund Inte 1844,

it ix expecied that scverol hundred differssd §mm; will bt inctuded,
pvolving kn Sndystrie] populstion of nver ome milllon persans, inelnding
targe, medium and amal planls in thirty different states, with mapy divevsf.
fed iypes of manpfacinripg—which will copstitule » fair statisticsf axmple
of whitt 18 poing on in indusirial hesith departments over the nation,

¢ Apsacinly Medioal Ditcclnr, Afatrepalitady Idfe Insorards Company; Memder,
Houndatiens Yuard of Truxtecr, and Chafrman, Medical Corianitice,

* Hareetd Sehool of Publie Hnith; Membar, Toundaion's flonrd of Trvatess, and
Chaleman, Preventise Rnginesring Committes,

t faduecsiel faalth Consuliang,
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QUTLINE OF SURVEY MATERIAL ) \ . :g:::: ﬂz:?n?mion and ci:iiiim lé_immt iaehivitiea an Industrial hepith

4 rather eomprehunkive ogtline has deon vaed ke o guide in securin . ment zervices; some of the Intramurai welationships of Industrist

fhfsrnation, ‘This outline can bn“::m:mnmd' as 'toiim:g ' ceomive I & hmehih deparbmonts; sud tho edats of indushrial health sarviced.
A, General Informuution o 2 $ilects on Reconversion

Name; foeution: dote; produchs; averagy employinent; peiyon ¥ As this study has heon cenducizd fiuring the war « o1
iy charge; commualty population; date of eatadliahment, T will bo contlnued during part of the retonvarmion and ?dﬁbﬁ:i:“:e:lg
T, Persotmel > ’iﬂmrs mﬂo}{!ﬂ?é!umky for obtaining Ig‘?us’&ngmding.m offects of recomvees
- B X o ov gnd cvitian adjustinant upen bl hesith pexvices, Expremsfons
Im_tsl-—p!txaigigna, RUSALY, dehmts.l cmul!amtg. suptreisors, : of opinion wers nbirined from ;gmﬁml directots, purs::mgi mAnAgors, nafety
npecintiaty, tecknicions~dull snd prrt time. Seloction wmuthods. A { dunervizom, and othors, frwn widely scatlersd latge, mediam and amall

€. Physical Setyp of ﬂmrtmd{t :; !". sizpd planty of diversiBed manufusthring, and may ba brinted mx feltows:

1. Locstion, sccessfhility, distunca Lo hospital. g 1. Temporsry reduction of working foreex will necermpyily

2, Rze and pumber of romy, ) :_.';.!:- he reffoctod it totnpornry reduction of professionst perssnnel, with

3. Arrsngdment—separation (W & C-M & FJ, R & the résuit thed benlil soxvicss 20r sha timn delag will 2e veduced in

4. Reﬂf roems ond M".. . s quantity but stot in quslity. Thiring this perisd of adfuztmect,

g. E,;;::pg::\ {aue;gaw, ;.Iixm:;:;hxfmri s;;ﬁn}l}. ! :}‘ ;:onafﬁr:&e nxtwiber of indust;'iuv} Plants will take sdventags of

N extmend, mainten ; atheri. y % %1 ion {o onlurge and reculid thelr departments, Mistalling
sdditions® equipment and services, zn muteriaty end perw

. IB. :)ekaﬂ;ment} Funetione . Becoie more readily Avaiabls, » nrrel

2. Ex?:ainlu”;g?;:d :xnﬁezlmceé where made). : ] 3 The cflecty of reconversion will naturally vary with the

2. Dentul service {inside or ontuldt-~amount]. ks B type of producta manufactured and the muber of plants which

4. industvisl Hyg e trunXifid e ! ok were doing 10% war production. Rellable business figares indicate

5 ) o!mnu_ sarvic (!n-imwm . ”momi- AR thie only 25%% of plunts need ondiry recomversion.

{iotroctt physical doforts {na stid sdopek =L :

& First ald and asfely {revpsnsibliity and mutrad. k. 3 A mumber of sklifed obagtvera havs noted a dectded fma

1. Instouction {Sanitation—ifeaith and Brieiy) -':> Provesment i the Tedtced number of heslth, complaints, appwtertly

5 Catefinding activitias, : bocupas of the reedjostment do shorter hoars, relie? from the

9. Modieolagal probiems, NS 3 | brogsure of i"miﬂﬂﬁﬁn and thy general wmxinly gandeated hacanse

10, Mentst hypione. -5} o€ vhe yasslbisit;g f being anlied into tha svmed forces, The reatlia
13, Records, Reports, Statiskics trmethods, usesk - show & redured intidence of mervous indigentfon, nsomania, cumuts.
j L N ¢ive fatigue, and nervovs axhavstion, se well as the fsding of pro-

\ Desrt f mm”f:;' {Imm:u!-thmm} L mea% imrf:&g of biood pressere redings in employews of 43

" partiment reuponsibles ta whom? " yoarg St agg and over,

2. Helatioh o other dapirimenty pr divisions. 4 On the other tapgd, in soine gnarters thars hes bren aw

8. Full or partisl authority. _ . increase i the fncldence of oecupntional dizerse ln plsuls which

4. Relalion w private prectibionets, governmental agencies. - have bl no msch experience doring dhe yewrs of the war #mier-

5. Rehaxfitxiion Inbor aud public rekatigns, N b gency. Thila may be due 1o the Inying of of professionnt perscone}

8. Inzursnee provisions {group, hospitsd, ¢}, family care ot ad termination of employment of othern, R yrobably wiill have a

F. Justifiextlon for Pepx " . relutionship 46 the general Ineronns Sn the numbar of compannntion

5 aa-—pmf. ' i wd“: meRt 4. slaime, eopecinlly fallowing a poriod when the saloctlon sud place-

e EhAVH eupiarnl, SCONOMHE, &%, otlietr, supporied by ment of workets waa difficult because of the wer emargeney and the
ata, axporioncs st opinien. shoytagn af professional psesennel, :

4. Blacellany 6, When, however, production srsomes Jta normad iavels, o

1. Departmentat record forms, mfgepw . h;;h; doe Iw epﬁmmu é?m:;“%r?nn iy

a . oTTA ®r and B ] indna 14

5 Dhctumeh o procscs, rtetion e oo o T e o sl deal

) 1 4- Thua far the enparionss with replssement «f relorring vot-

It seems advisable a2 this Lime to seieck threa phisey of shis inveatige~ 2 avans hae been Tavorabls, for the mont park  indlcations, however,
ﬂnf: for brfef dtscttsstoft, stressing the fact that these aubjects wre Fiseasaed tend Lo ahow thot greator dificuities may be generslly sxpeticnced
eniy froro the viewpoint of incomplesz date, but redlizing what there sye becanse of the Usuper-seniority” of velersoy and the health prob.
ceristh definitc trends slown by the prosent rexeits. These subjects are: the ms of the older cmployens hired during the war pedod. In fxet,

2 1 3
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3
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in yopse plants, it {5 corceivable {hat 2ll male employess pay evens
toally be velerans, in instances where the sexex were frirly egoally
divided during the wan

7. Although there may be some excepiions; such ey instanecs
where exscntives seam to feel that industvial hisith was soldly &
wartime meazurs, in compznier where & good HEalth program has
Betn in ofent for years, malatenance of thia program will continee.

B, The differences hotoreen prak smployment dutiy ibe wat
amorgeney and low employment during the preacnt reconversion
perivd probably de not give & trus oxpression of ihe number of prr-
1ons employed becanse of houswwives wio have retizmed lo thelr

. hames, farnwers who have retutved to thair Jorpder accupstion, and
othar ndividunly who had aither entersd wny woch Lo avade mill.
Sary service ar have migrsted back o work where production ia
mrtes o givillan prodoces, :

8. The incredsed lntarest Jn indoateial henlth services shown
by erganized lebor groups will obiige managswent o glve inevess.
irg sttention o healthind wotkdng envirenment, a3 well 12 goad
medical serviees, regardiess of the constant broadendiny of tha state
compensation sets. Therefore, ony relregression which may teeur
tamporarity will be folowes! roon by farther progression. There
is no guustion that metical servicrs i indontry Will plsy n grester
part in industeiai managemest toncepts s sver hefore,

38, One slemnent in swubsining and mmivisining aw sdegaate
industeis] health survice 3 the opporinaily to melntain perducilon
at n high Jevel—thiv Intordependonce ja mpparsiatly overfos¥ed !n
the britie for shortor working houra and mors pay,

13, Profaseionat pertonsel in trdvatry hoy dever hed a preater
opportenity to demensirate e sxononuc end indusieial reistiona

values of a well organiyed hextth mointenance pfoxram. Returving .

veterens and aging employess will vequire feequint physieal theck.
ups seeding comprtent assiatents and adeguale aquipment.  This
is nio bimis 10 retrench in tho activities of indastelnt hesidy deprys
menta,  3F ihis shonid do done, maunting compeosafion snd hestl
insurance conls will more than offyet the ¢ost of pdeguats heslth
programs,

inteamural Relativnabipy

“he dlacuneion of thie subject will he limifag 1o » Suial consideestion

of the reiutionehip of Lhe indusieial heslth departmedt 1o ather departmenty
within the suere organization or yland

For guite some ting thory have bean varying JiTerancea of opinion as

- 9 the Testits serurring when the chief physicisn or thuilfing? director roports
{5 the intfusbrial refations diviston or officor, as comipared with the effacts
which rerult when the sgme sedics] officers teporyt to top management.
Thers are those whe believe thal top management zhould e primarily
inlerested in good health for employeen and take wf active intercat in the
heallh program, while oihors belleve that good readits may be secured by
golng threugh nther divisions rolher than te top mantgemenrl. Perkeps
muth dapends npon the type of men to whom the reporiing i dune and
theit eqlive interast snd cooperation; perhrpe 2ise x grewt deal of the

§

Wt ‘

siaenss witniied Sopends upon reliunce snd confidence being pikeed in
medicn: londeryhip, with as Hitle managermest intarference as poesible.
Apparenily good rosuts have been odtained frowm buth methods, withough
shate are thoxe who furl that from w strong ctganizalion point of view,
reporting ie top management Is to ba proferred,

Tncompiets dnte avisistle up fo the present time show the percenisge
af these relativnships in tho foilowing $abie:

.

INTRAMURAL RELATIONSRIPS
Roporting 10 10p MORABSMOAY wnviesineiwimesonans  $15%6
Heelth Depariment has final Word o meciuiminnem 1%
Industrial Relationa, Health, Safoly af 2 Pl 6B%
¢ sni thos Be acen thak more than onshalt of tha cytablishments con-
taciod v 16 the present thme shaw meodieal and beealth departments report.
ing to top management; the majority of instamces ehow that the heaith
department kaa tke Gnel word on health problons, and relatively the sine:
percentagy of relntionshipy i¢ true for indusivial telations, heakh and salely
divisions being on & por sdministeatively,

Exlierlence han alza indicated fhint becsuse of the limited number of
srhyatelany avajiahle to industry during the wisr amergency, theve was dof~
sidexrabie need for dopending on Ixy technlosl ansistents and upon Horses
o the axtent that induetrinl phynicians Jearsed much sbout asdminintestion

hin hay proved io he advaniageans, becsuse it made induntxial henith

sdminiatvation more sinsilar 0 other fndusteisl pracilces or proceduren,
Rowever, i mey not pyove to be 26 beneficiad, because teo mueh refegation
of medion] fonctione ta otheen thaw phyxiclens may be sarrind over imas
peacelime practiee and resit in & deterioration in the quality of the serviee.
‘This may be the reazon why evon sraong the “higher.yps” there in = freling
ixaf the ines interfersnce with the tecknionl functions of the heaith depmrt-
ment, the bester it ¢an bo sdminlytered,

A) manner of variatiora in medical depatimant. adminisboution bave
heen encountered in Lhis surves thus far. There bave deen inslencas whets
tha department reports to a personnsl comumitias inatesd cf to sne pexsom;
10 & aswvice officer, & Inymen; and other instances of raparting to & generst
manager by way of the sredizal director whe is the chief of the gesrsice,

Tn ome eadabitahment, of fong standing, ¥ was found ihat the wmedical
direetor's nams has appeared, for the firk time f the kivtory of the organ~
ization, with the other officern of the company. b is oo easly to zay that
this may or may not be « teend, but the odcutzence may o Interpreted in
vREOE Ways: B carlainly seermy wise thad top mattngeent shonld know st
fivnt Fund the probioms of wmodion! amd bexith sevvicen, wnd thei (hese be
dueunned directly with lop management; 1t zaems wine slss that the mediend
director ahould have adminiatrative toech with top mantgement and sppre-
cigte mera Ineelligentiy the problems of mmsgement. Teo thia end, sach an
aspocintion 3ezms ndvianbie and advaninpenus, Thare are however, a great
wmany whe betieve that the oedien] ofBrer shoult neither bo mazsgemend nor
jasboy, hut should represent an inteiligent lislson between them, which by the
very nature of Wie fonations of the medical offcer (6 s department aoens
an mmteiligeol cdassification

‘i subjext will mect with further distassicn and consfderation daring
the enntinuation and comipletion of this survey,

$




Cusl of Health Services

The cozt of industris? henlth asvices has jong Leoh & févorite pastime
of industriat physiciant, statirticians and Industilal zlccvlves, some feel-
ing that thera should be cconomie justification entivzly dn & moavtary basis,
whil€ otkern balieve thut bhe induririal reistions {acidrs are sufficient for
joutification of the lnvestmend; stiil cthern pie hoth appralssir in {heir
evniuntions, .

X k3 mod within the purview of ihix discnesion ko detige which is the
moet rational, but Tather to discom some of the fuadementuiy and give

sxperiences from incomplete data '
Pactors Mtfusneing cost may be ¢ited as foliyws:

5. Type of parvice {dind and s'ccpa}-
’ . Basic needsedype of Induriry.
. b, Toncepticns oI personne:.
Provaliing markst {sslarfes--oquipment—aupphies),
Administeative methode )
4. Nambet of emplayces.

C D omey smem obvidus that the kind of agreice rendired (temely, Ry
axtent and palyre} should cer{sinly ba a factor In the cost of the service,

bat this needs further diecussion; for example, thore ure eaxlaln types of * -

industry, espeatally those manufactaying precision insiruments, which need,
orcause of etanamic necessily. a Yory sxtensive mduxitial viston mepvies;
there are adhors i wileh the anture of tho fndustsy Ssmandx an sxlensive
toslualogice] prograre; both of thess will natursily inbronse the eest of the
-aervRg, The tonseplions of the of Yhe prgdnization may diffter—
the sxctelive wmey think thet & centain type of spyvice s whsrsnted ofily
“ beentisy §3 mup cout Noms {han xttother irpe, Als, tie Drofeasions] perancnn
huve thelr opinlons, the physitian snd the murse, and In mrny tostances the
" persenne} Sirestors sndl sufely supervisops feel thut they hava soma impots
tant idens »x by the King and extond of thi servieny whlth should e renderud,
The prevsiting wnrked 83 10 salories of profensioni? pomotinet, and &5 2o

the pricas of equipment and suppiles, has » definite effect ypon cost,
Agministrative methods wili nfect the cost of indiistrinl healkk sapvicen,
Where thers fy » conliuiized kyitem and supplies sre Bought on & whelesrit
busis and disttibuted from & centrkl polny, as oceurs in xome {ndustifef med-
¢xl sacsions of the arpiad aervices aznd Abso in some private induatries, it iy

obviom that the ohil coat may be redused with resgioct 1o squipment and,

suppiles, ovor that which obtaing ir deseniralited gfsups, where the tocal
mudleat 0%cer can order what ke choomss, oven witkin rasson.

Lot In the draportancs of ke $actors which infllence cost, i¥ sl wuin.
for of emphorogewe have found, howdvey, thatl the: number of sxployces
ts not always indirecily propurtional to tte cort of the servics some yms})

. induairies with a few hundrod smployees having a uiiil coad per person per
yedr considurably Below the coot In Irvger industries #ith weli- adminiatercyd
ae )

Yhere aro variots methody of coal riting whick n2ed hrief conzidorntion.
These are 48 Poltown:

6

Y

“an

UNIT RATING OF £OSTS

Per capits per year.

Per capita por LOGO man howrs,
Per 3100 payroll,

Perecriage of payrel).

Probaly the most cotnmon method of cost ratiag s the frxt one noned,
hemely, per eapils cost por yuar Porhspy one which may bo most easily
apphied, and which muy become Feaerai by Inter yourz, is the cost in termu
of poreentage of payrol, which mey be thore undiretandable and compar-
able for the use of statisticiuns or exedytives. - :

It has bach poasibie to assemiie some materisl on couty with reference
ta 8 number of fiforant typee of gy, The following 2able shesrs Ehesa
relationskips:

Eal ol S

No, Plants ms?cﬁ ::1: 33:“ Fl‘s‘:’.’gf’v‘. n:;mrn
196 | . 6,02 3163 T 1699 439834

2 2317438 1108 149048

= 21 316 -10.03 455 115,344
14 .63.- 5380 B PABLAL

The fr31 geoup #f plants i Sl tebolation weve aff In the same typa of
industry pnd wnGer the same goreral sdminfotration, na wers ated’ the third
gronp. The founth notation: u a0 exampie from the fndustrial medicul wee.
tion of one branch of the rrmed forcen and shows & low yaviation in rsvg
of vost per capiiz por ¥esr and a low average coal pov eapite Par year,
beeaust of the poasibilRy of stendardisiag on costd for equipmont, supnlies,
snd palssies, The séeond potation refods bo a heterogensous group of piants
of all types of manufasburing in which, en pne tan see, there was b greater
range of per capita toil por year and a highee sverage Do capita cost par
yesy, These fgares M mersly sitwnbis 4o tonvey x roogh idea =s io the
range of per oxpite 208t snd the aversage per capits cost, and do #od repred
geni compzrable values, _

{v will b= poanidle to work gyl certain comparisox fuctars bnth with
reapect 10 208t nnd savings on & purcentage payroll basls, according to the
following outling:

CONPARISON PACTGRS .~ OORT AND SAVINGS
{Pacextagr Poyrodl)
COST
}. Personnel,

Z. Investment,
% Swappliea.

SAVINGS
{ompenention Premiame
Turnover,

Abtentegizm,
Fipoement.
Boelley Lightiag.
Lesa Fatigue,

4
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In ihe fnal teport we will bs abla to show thot x xabstantial saving can
e pato 0% & pervantage payroll besia, aver the cout according 3o the itoms
given, which stz susceptills ta tranaletion fate monélary valuss,

There har been a great deni of dificoify By sequring Lrve cost values
Irom Industrial eatablivhments, snd xn example wili now be given of the
wind of difenity thet fas been encountoresd, 'Ihe foHowing tahle shows tho
differance in safety and medical conis in & very wolf organized and mnive
tained division of x large nations! corporation;

Satety Madlicsf
1944 I X $280
ABE3 s S8 248

$3.50 312,00
AVETREO e 3298 .00

18 4

The fallacy of vsing overage per cuplin conds pér year is weil demon-
eirated hare, One cun snsity set that this average is nat & trve meadgre of
the cont fuctuakions in twe copsccutlve yenrs. The skme kind and quantity
of servics was rendered duving ench of thuse years. Offcials altribuie these
diterences in eost solaly to w change In concept by the eccounting depsrt-
ment as 1o what the same raport form requeated,

ir tdx can. socur in 2 wellmrsagpud corporation, what ¢an he asid of

‘ofhers? We are beginning, therafore, 1o doudbt tho Falldity of figures pre.
* vieualy guoted by many of us in varicus seports, This; howeveds }¥ na reason -

why wa thould dircontinne cotlesting cost Bgures anit atudsing them care-

“fuily ar 8 source, tremiment and soundness,

What can be done to maks cost figurss comparable? W believe that

-w “fopipreot™ record form taw ba devised for coat accounting deparimenity,

secampanisd by xinapla, brief Snstruetions, ‘The forss would contain expense

ftems, sortmon 10 Al plant health procedures in one indadiey. Later, thip
" might be adupted 1o Indueiries of vrrying kinds of mafufachure and sepvices.

Ona of the Arsh taska to by attacked will de d0 riake » standerd, eave-
fally thowgds st definislon of what plnol tusdical expensa iy and what 14 is
nat, s that tha exparue itewy mny be putuafly excliusive. 1F D% can be
done, it My reprevent, ux one of our stabistician fxfends has said, o resd
coptesbniinn 3o industry.

© DR, LANZA: Thia paper will now be dlyeusned by Dz, °f, Lple Wazictt
of the Westinghore Elcetric Corporsiiog.

DR, HAZLETY: Now that you have hesrd Dr. Sappington'a repord,
you ¢an readily se2 the tremendons vaive that such rports whHi be te uy in
the maintenancs of cur Heslth Dopsctmont luneticns in Indusbty.

C T ik that we have st in the past presented obr side of (he pigtare
aa 34 shoutd have boen presonted to management. Frthaps e have been
oo buay and perhaps we have considored vur xervices toe math gx routine
work. HManagemont should riceive a compiete sumuiary of our slivities
and aceompiisherents sach year, fosk os 3 does frafm other deparimetits.
The yheparstion and jubminsion of aueh reporte will inevitably lesd v a
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greater smount of preventive work in industzy. Weo know what bay been
sedemplished in te safety feld, A great derl of the srungy snd eifort that
wa¥ pud inte thet pirogram yasplied in wn actual'cost snving through sedaced
componsation and medical expensez, ) :

1 ihinx that the actomplishiments of sur meadics] prevention progiwm
can bo presented I the serme way. We are uif faced with problema in our
management selatione, At timen o Hitle more merions then st others. in
thit period of reconvirsion 1 tink we do bhuve that In view, not &8 much
pavhaps an {nt the 20'% or the carly §0's, bn? neverthelesn it is nomethieg
that wo myat think about and must discass with mansgrment, Adequate
mensures of he wecomplishments of medicl sérvice are ineking We do
not know, for example, how mech her bren saved by the tubsrcudozie pree
voution progtam-ihe tromandous numbor of years stherwies Tost in middle
Iift from thir discane, which is & jost 1o induntry. and to the comamunity.

1 thisk that Dx, Savpingion’s contintted atudy =l be mowt heipful
Beeanse of tha ixck of oniform cont scecunting wywiem, corrparative cowta
of Medical Depariment vorvites fiave had Hiths meaning, Pue to different
seconnting procedures vaxiaus other items onty indlreckly #elated have been
charged So madicai service. .

Phire 1s 1o question in my mind thak we wre in the beginning of » new
cycle in industriat medicnt ssrvice, Dunying S50 war ysu know how rmuch
attentlon wes pzid - te abyantweism. I is the tontinning duiy of manngs.
meks to understénd what can be done to kvep ocur workers on the job. £
think that = stedy $tke this wil) he of iramendous walue, wnd tiat from It
wifl came o method of making meaningfnot comparicem of aocnmplishments
antd ¢osts of modicnl soxvices snd also of providing manegement with fxctual
{nformation. I am swre thyt management dexirsa sach Information, which
has 0ok Goon presented to them ar a nte, Wlam they zeoe jusl what medi.
eal service can 49 in the provention of dineare Akrough contrei of shviron-
ment and in the reduction of sbstnteaism, axd when we d6 whet we tny i
reduse 1o the vary minimum this waste In indastry from sickness, I am sure
that medize} tervice wili show & defurite proft ia dellars and centa. .

BR, LANEA: [ think you witl agrem with me that the tesk thet D
Seppington has undertaken on hohalf of the Foumdution is not s sitapis one,
but on the other hand thoas of us whe know Dt. Swppiagion know that he
witl come uy wilh Ue right answer,

ue naxt {lem iz “Accurata Diagnozis of Siticosiv” There i5 always
somnotling now, and ik gives me groet plexsure & Lhie time 3o itlioduce t2
you the gpentioman who needs no fntroduction e this andience, D Gardner.
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ACCURATE DIAGNOSIS OF SILICOSIS- /a:z;:.ﬁ(

. Wrrrihiism—"
Loz of this wmrograns

moet of you are wosde
) e 30 SUCH B e ang
. PXFOne prenenl PYODALLY, ¢
STEUAN Three buyvs: a history ol

in meed uneompl Kkted

accept antentals i theory

ot (n practive they s eated,  One’s, oblective make
LW (e oo L 0 T T J ;. R ATS etaeniiag ¢
ixzros m the lawyer yr the an represenling & cieimMART 101
compepyztion wa hegt that piuntif m ve sillconis decsaye aff of

hix induxtrind iife has beer spent in g1 industcy whosd atmospheve zooleins
‘w6 many mifton perilcien of from silics durt. Yeb & plance st the claimant’s
%78y fims may show nothing te nupport the contention. w_roent.
genofogist or thy interniet of an urbay mesdisn) P etyoes the iz
e R e s WAV U
suhfect xeporta that ke hws worked #b & dusty Job. Naither roentgenalogist
nor Internist is in & pusition 40 vhiafn the dotafly of the occupatiomal M.

tory that will indlente whether the dust centsined signifondt qumsntitios
of frae siflos,

Prool ol Hapymssen
am hers i fead = shweussion emphasiving the nhcessity fo

. piabliah.
.ing wh thren oxjterin ICCvery cael) Slapnostd s BIICRAlA, x}emtheg'eﬂis!
'Prove past Ute mabject Has DIER exnoNed vo free AHIEA O 8, $oN BRI, 10

-

SR I YORH WE heve NF rizhl to acaliie Thel-a-Radult, fars
mdlentiVe of asicosia. Sueh

y tt may be prod: &t “ &
of thems the FEEUITL of inhalad maderialy :é'iﬁnr thed fres siilxi % and some

foctio i RAERAs which shouid be discloted by B Shor.

‘ough physten] examinativun.

I ahuli cadd altention to sevaral conditiony that are being confused with

© ailiconis doduy and the three sposkers who follow mé Wit alaborate upon

their appavent cacate. Some of thest syo at feast xwecieted with disadility
and 20me are apperently henlgn; 10180 seom to be due in whole or in part o
the environment of Induatey; eome ars wholly unreigted. ' The canses of
many aee stHl enknown but assertions of industeial origin ace frequent
Amony Lhene daxvditiona in the scexited o idere’ 8lderanis which was
distnnged B Dro-Sund SlEr WRs meeting. i theory she modaisr
ahadows on the x-r2y film are ¢ast by focal collections of minute ivon parts-

_ cher within the Jungs; fibrous tissue roseflen and resiitant symploma are

lcking, ':'(‘his expiunation st Brst seemy adetssta, for s} subatuticex of
dlgh atomic welght sve apxgue 30 x-ray sed In sufticient local conrentyilion

" Abey seat shadows on n file. Exueaplos of mich susdtances #re the cotpe

pounds of barfum and the rare anrth minerals which Dr: Craach will diseusa.

* Dioefor, Sueanm; Faderateny Iht the SUuly o Tyhorestiads,
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Bul mere opacity o X-rays dogs nobt explain the production of noduler
shadow patterns simulating silicosis. [rom miners have siderasis whether
they worx in hematite or magastite, dut they deveiep noduiaticss only when
they Inhelt ensogh quardx with the e, We know this from & stody of
Hterelly thocmands of fima correiated with detailed gocppsfion historjes
and from wver $0 suivpsies with mineralogical arajysen of the Inngs, ©On
she oflier Siand, organic fron from the dlood mmy wb-tirmes cast noduiar
rhadows whirh simulete afficovis, In the form of valvular heart disessa
known as mitsal etenoaly there is interfapunce with the cltvuiation in the
lengs: blood cella eacnpe inta the it apaees and diot cells then concentrale
Pelv contained iron in amell focal spola,

Perliape ¢ven & more sking exempls of thea affzct of the blood in seen
in the films of men who have beoyw trapped wnderground in mine axplosionts,
n tham tho Elma demonstrats the audden appearwnes of fine noduintion, bul
thiz disappears agnin after 4 nonth o #o0.  Tha efont hax not baen chocked
by, swtopsy uy it is apawmed that small hemorrkwges In tha junga are
responsidle for the nodulax shadows., Whether Irons or merely (s eolist
tien of Muad jheell cusly the shadowa remaing o be sxiablished.

Regegyeh 1» in progrews ab the Saranae Laboratory $¢ AvSus $he cone
ditions“tiiuder which iren, the rare eartds atid olher radfo~opague substances
may produce ¢hanges stranlating ailicosis,

Saperticin] Resetablahce

RS sl
may hecome ¢onflont but they never suinrge jo the mize of siffvot!y nedules,

AT SNXGCWS
excsedingly

ol ey %re
This disease ocenrs hare and there throughont the popuistion at but
bre froguentiy been attributed to puimonery frpitants of tnduatriel estviren-
weertle, | receil ane ¢nae from a yayon mill, ane f2rom an astustor plant and
atiotker in & grophite miner. Recenly x vonsiderablys number haw been
Hourd in indunteies using beryllium and it sompounds It hes not gestrrad
in grery pinnk wring these matoriely, Nove of iy vittims hax had more
than slight or easusl axposure 1o dust of these minerais, ¥t has not been
possible to reproduce sarooidorta with beryitium towpeunds in snimats, As
» working hypothests we ate sastitming that whila e infeckion mey deveiop
in the ebeence of berpliivm, the cauumtiva srgenism grows moare readily In
the prascnce of this substunce. A similer combination exists in the sane of
the {vbercla Maciiine sud free sitins. Cerlsin axpurimentsl ozservationa
make i neceasary 4o conylder radiation wa well ax Infection amony lhe hype
thetien] insiting cansey ¢f thix condition. Much mast be don re it aun
wo contizded that sarceidoris is an indum’ig divease, 'ITe Simm 1A558.
RFRE OF TESCARER BUoH thi

tOTY Apa an tlaboersite PLogrsm 01 1esc s proldem,

Miflary Cakeification

Mout of you bmve ster of neard of the condition salled adiinty caleld.
cation of the lungs, oo the x.oruy reveels nodules, ofton xenttersd thyeuph.
sut both tmpgs, but lhese noduics atd of nnusvel denaity snd their distribn.
tion s nod unifvem, They were once thought to be due to Infection with s
mereled, aspergilios, Fub this vlew hes 10 deen aubstantiated £ i» svsumes
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that they repreent hesiing 37 some form of infection whose nnlure is a3
ookeown, B oeosdd not ke tuberculosis, {or these pespla have never besn
sick, The copes a1 Mo, commen along the Ghio River and in Misasnuri and
Kxrass. Anafyaix of ¥hz nedoles shows nothing but calcium snd phosphorun
in the prapordions nermat Lo humen eave, ‘They cause no prodem fn dag-
noyis taleas there happens o be an associnted hivtory of employpmung in tke
mines; then In componeation caser thare tuwy he ¢ificuitics,

i Reventiy | have hag occusion to study & cama of Adilniar Gbvosis whivh
wud dlagnosed as allicotic 3y £ »umbder of axpars rnedigenslogista. Befpre
desth we onreelven felt thint this was the wmost probabie csuge, athongh the
oizupstional history apharently did not support this ¥iew, The man's anly
Lusly employment waa 27 years 1n a Diestona kiln, ahd his job waw ot the
platform whare the rock coming frem the guarty wad dymped iste the top
of the Xiln, At the tims we Mad no wpafesis of thd rook or the dost In
whith e worked, but we suspeoted that they muzi Mva comtalned aome
GusTly. Latey they wove wude svaliails, but alpnlficant guantities of fyee
sitler wern' Iscking., Subseqitenily the msp died of an 393:1::::&? uatrelated
tauee and mn antopey waa cbisined, His tungs showed chronic bronchitie
wnd emphyzome Aod wany uniforniy scattered nodeles, hut Shoy weere not
of siticotie type.  Analyain revorted only 004 percent 5f total silles; 00 fres
ailiom ox muy other substancen kitown o cause fhrosty. The ohjel enmponnsts
uf the ash wore carbon and iron. Fims of snother Man smployed b the
same jp showed ma auggention of nedolation. ¥he. dlagmasix of sflfcosis

_bay xol haen substantiated mnd cun be definitely excluded, The nature of
this dirense sti}l remuing an untolved problem. Itz pithology/does #ot cone
Yorm t6 that of any ordinary disease; 1t resebley mbat the ¢hanges some-
HmeE seen in coxt mitiexy, Hut o ther rhere J2 uenallty apough guariy to
aceaint for the nodules, Since such pictures do nob v€ewr regutarty in lme-

{_ atond fukrrymen, croshern or kiln tenders, onc iy forced 3o conclinde thar

factory perullar ta thls individun} were resporsible. Whylher the inhaiation
.ot & dust that is Inmoctous for most perons plaved dity pard in 2 yuestion
thatl vinnot naw b enswered, '

Neduisr ¥-ray Patterns

o Ehe various tonditions that have Deen cited alf nianifeat themueelvey }
nocutar X

yprttee AN B ST TATE v beoniizemstine EHEOSINBY aoe
DY 1Y TSRS phyalciare, » ZONEL DY THaN 1y VAT IT T AR
OIS b0 exGETIRd BY_ahyont It & Poston to mssertnin ofl the facts. 1
EILE pre Ay ARYe e =

£0Rie aucH Srponfire
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ACCURATE DIAGNOSIS OF SiLICOSIS—.
SOME EXAMPLES OF ERROR

L AL G CRANCH, M. DX

" eniasing By aodne peonid tike anting fan
hvhes o conortiony ihat hxve cope to our alte agy v the Inst £ BRYE,
, :'-u, Fol 31 T4ep Y ndingn it zome m “h sMmtln 2 ng }.'l...'l-' n "{; " ;quﬁ;‘
PIEYs, 18 R groud ol CAses M DICH expeacs 30 adz fne milling of T
KPR oXTes End Roorilen, USOQ in COTE SBTOTIAL 10T SINLIOALALIE, Sathom

RITHES componnda of Mieh malerin ap crrivm, janthsanm, teodymivm,
prosesdynium s some of e otHar “dymiuma® present la the mxterind
from which the oi6 Welskneh izhi manties were wade, Ther have high
siomic weight, clase 25 that of barlam mnd lead, which are guite opagus to
xnvay. This matexial is milfed to very 6as, afmost impalosdle pawder.
These men Bove hnd tome eaposure to sitizs, because In the couthe of their
work they do tsve octasion to mix batches contabwing evme alfiem, Thix
exposidte 8 asually only onee of twite & month and relatbvely wminpr. It
wonld be difficult to sue how 1HIA oxpoiure would peoduta any appriciadle
degrea of Grosis. (Ine of shoge M sheut 60 yesry of age fiad inffuenrs. He

[u

had 286 kutf chromle bronehitis and seme heset troohie. While convatesaing

froem fiis infirenda R chiost Wit coowpad snd the flm wer piargling, e
sgeided to put In o glgivt for compensation on the basis of the Xty Gndinga.
The Compensation Commisgion otade a totsl disshliity swerd on ihe groond
that while ather conditivns soight be present the x.ray indicatad xdwsmted
sificoeiz, and this detarmined the pward., The secynd case WS B yoang man
in the semwe dopurimont who Joter had influenta. Ha had a chest x-ray end
tm -the bouie of rimifnr findiege slsc mada 8 elnim for sllicosis,  Alhongh
#¢ Padt mock lesy pxposuve Phers wee revteriakla ASmilerity in his Himm
and in those of the AiTst cage, In hic ewsn, however, while the Commistlon
confrmed the dimgnosis of silicosis on the basls of 2vtey fAndings, ue com-
pansstinn was awarded, =3 no disabliky conld v gemonstrnied. (Rher men
with thiz exposity were x-rayed, and s hird cane found who, after five or
six yonss' exposure, showed about the same xawy appearance in g pathme
Aiffaae shadow suggesting nodalasien, Thin man wever put Bx x <Iniss,
gaying, "3 have no dlrsbdity. What covdd I cisim?™ Thenre thres caees
would rppear ke itlusirute o condition due $o Inhalation of an x-Tay opagite
dust, pather LHGR to the prescace of a fibzosis. When chief reliance ta placed
Gy Kerny fnding® xach » comddilion might leed 0 error in dingnostia, :

§n Silica Esposure

Anntinr (e uf casg turned up ar tha resuly of deaft Lourd exsming.
tjon, One of ihtat wus n youn® wmon ia his xetly twentics whe fad tevor
done anything but 4o (o school and do office work, with (he exception af
aeven wacks® plant waork, three waeks 2t ona time and font ab anvlher, Pamt
of tis watk invalvedd ewptying Lwo or threa Saga of ground mice infe #
mixer, Seme daps he bad to doy thic dwice, bud asuslly only vace & day.
Thers was oG exposure 19 stifen. After hia draf? board examination he way

_"_.,.-.-s".;:.-.-u-
4 Ypduatelat Toxlediory Denartment. Hnlon Carbida ad Carbon Corpory
13
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declareq urigecogiadie for military 4dy dovaase of Yadvance] $ilicnsin”
Reporling to ug, he was referred Yo o prominent chest spechalist, who disg-
nozed iy cast Ba eilicosls bacause of s expoatre ko aflico~as & siliente
Cn dlscuaaing This with The specinlist e wag st Gxst dnwitllng to conalder
| any ofiey dfegnoais, in apide of the uxtramcly ptininia? Sxposirg, ant thet 2o
wigs, nof fres silics. He Goully admitted that the x.ruy Brdings mizhe be
due to other cataes, Here Is the flm or which the diagnonia of sbicesix
was hBoxed, , Here is n film & yesr and olght months Iader, witlh pothisg sig
#ifzens ghowingcortainly a¢ woduintion or evit Heetr Mhadows. ‘fan
yoars of convbant atudy, during whith thbercalosis was very defQnitely ruled
ol rExgited in B dlegnagiz of Bopek™ sxreoid.  Betdnen the lime of the
fera films shown theve weye probably oight or sen exaniinaliony, astne thow-
Ing detrensa And toma Torppiptanice of the shadowy, During i duls dime
the oy {uft well and wea free ffam any clinteal symploma  Hut this came
wae dhagnosed by draft bonrd sxsminets and by 1 cHest sprelatist aa sill-

custs on xerny evidoncs alane,

The ascond 2raft board caze was yofected after g-ray with a clognesic
of slifensis, dut I do wot have Hix Slms hery, This man’s X.wway showed »
widely diffuned shadaw, not parttoniarly noduler, but dicgnosed as wiligosis
severtheless. The san way nboot 3¢ years ofd and worked in a dwsl-free
chemical pland. At the apposite epd of the building, on anther Aaar was
an enclosad Aiter which contained some aitlea—ibe anly sliia In the plamt,
This man was referred to one »f our universtiex for stady and tho finad
dirgnoxis waa reidral stenosis~—a hexty condition pure And ¥imple-mthe x.ray
‘ahedews dring due to (ongasted pulmonary vesseis. Thin‘man’ had daen in
£xir genere! hanith s#nd there was nothing in hir hRisthry oF geveloped It a
rareful giudy of the ease te indicgde soyilting lke affizoals.

Another Taga Dexcribed

. The Innt case by A mystery 40 un. e 'was belng sxamineg by the dydft
“bontd, and all want well gntfl swkad where ke worked. It ix reporied that
on hesriag 1ht name of the plant, examination tlopped wntil an xoray conid
bt obiminad, st ke wad then 2ol that ke wsa in the advarced thizd singe

of xllizosia with genaral tuberciiap gompliextions, thet ke kad anly & short

timn b5 Hve, rnd by ofl menne ehogid go Tight o 8 heapitsl  Thab Doy came
hack taally Jooking slek! He hed bren warking vight along and hed ns foit
(i}, rnd now Morted he had been teld Ho had ondy a few months iy live.
Ha way immedintely referred L0 & competent radiolofrint who, after careful
oxearnination, aeid he couid And nething on which Up-bave tven a suspition
¢f silleppia, He wwan thon zefepred to the homt of & tubertufoafs asntlarium
who, wiso aiier thorough exswdnation, tonld fnd e basis Sy dlagnoais of
sither allicosia or tobrrevlosls. Iy, Gardner kea also sedn the Himy sud
repordy in this case end has concurxed i bhe opinlon of ihe othera whe
sxamined him afber bis rejection by 1&e draft fward  Neverthofoss cfaim
hey been made for dsadifity due 1n ailiconis, hased apparunly entively ppon
the reporied statement of the drtft board.

These cxaep itfusitste only four kinds of error whith may eteur in
interpratation of xorays  Thies shewed xwpuy fndidgs whickh mighs casily
have beoty confitsed with silicosis, pnd vyt thorsogh ekamination alrowed had
no reEinticn 10 L

dwprpriasn
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ATYPICAL NODULATION
GRINDERSE AND RURN

PO

¢ 1. K. BAMLDN, M.D*
S

rraong grinders and burners in our foundtios bcsuss tha pattern of node-
tatiny observad in the rovntgenoirsm, tha chnital anpects and history of
secupstional exposure, Are inconsislent with the presant conteption of
s{Heosia,

The fout indicatian of incumpatibility octurred duting s periodic Xty
suryey in 1943, in whish & difuxg, diverete nodulation appearsd iy serisl
filins of busnora foliowing & perdad of axpostre altogsther $40 short to pro-
dacy such changes, if due to siien. Simglar patierny wern haetved in filma
af gyvinders. Bince it is an sccepted fact thet a aitich husard seimt

) e o |OTiE &€P At

foundriss, it was 226 Ee

KT 2 ) ajﬂ;‘. veted t 1) wors
21 ritly the WORR of Nakdet Rl BI8T LTUOEA Do wers e
awaye that éasex of atypical nodutation hud beotr deseribed in the Nierature,
Onr cbservations, Licrefore, Wern made Independantly, and the Sndings wore
sufbeiently abviovs 1o divect altentian to the faet that we werm probably
dealing ™ith a eomdition other than silicosls, Unitka the gases of siderosiy
deseribed 97 Sandev and Bozor, the man i our group were khowy e dave
wme dugite of cxpesgre to froe siifem ax well by (ron oxtida,

I2encsintion of Lhe Operailon

A deseription of the oporetien IR the one plant whers the grestest
rintber of thena tomeg developud witl be reprmrantaiive of all of thew, Thery
13 enly B voriation [ the percant of the man Involeed it axcit DIANE and thix
¥ Girecily relased to thy axbtent to which the olysning and grinding depart.
ment it walled of from other pperstivns whith might aford some gilution
of the dust, §n the plant whebe the gTRutest nbmber and Bighest purceritags
of yoen showing bhaty X-zay habtorns were found, the cleaning room s stis
inrge beilifng with about 5,060 squsre fest of faor atea snd w valume of
approximatety 1,000,000 cubie feck  For the moat patl, 5t is open 10 other
brildings only through docrwayx, snd thret walls have o windows. Three
abifts nee worked witk 125, 4B, and 20 men ott the €y, evening, and wight
hilts exapectively.

Castingy ranging from a fow pounds @ sevecal tons In weighl are
shelken 001 of tho molds while stilf hot and, after the corpy are kpneked aut
quickly; Uity ave ancosled. The castiage ave then quenched in watet and
(nhen to e burking floor where gxien, risers, snd 66% ete burted off with
axysectyleng iorches, Some pits and holes ara fifled ot this polnt Sy eite.
Lrde wokiding,

Uere the cysbings cuter tha chanving room; amrll pleces are tumbind
g then are fintslied o pedeatal grinders which are well sxhausted. %he

P

[ LT - oAy

4 Spadial 1Npudur. 2geriont Frxke Shne Comoraz,
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For meverat yenrs we BAVe Boen Cepcerned with sbhst xorwr Andings ﬂ{ 20,




©ineger Pioces ato fAnishod With atf shaft, awing {rame wnd amnbll oot
prinders. ‘These piecen usually have aond pdheting io them, wuek of whish
is boxned inte the serfuce, I8 wwas e practice to go over practiently the
entite Aurface wilk the grinding whesly to produed & ¢jean matal zurfece
as well s 10 spgoth off welds and the ssctions whebe gakes, risery and flus
had doetr durmed off, Thesa grinding opevationa rré yroductiva of a Terys
ameoont of duet &5 well na the Jarge partieles soen o3 sparks. “Phis dunt

is zompoeed of the abramive mutorial, the whee] Bindéy (plantin), sand, acale, -~

angd the wete] which may or may not be completely éxidized. Locaf exbsust
hnd bean spplied to the swing fenme grinders onfy i 8 very minor degree.

Conirol Moanpres

The amall ocal exhaust hood undor 3 awing frare grinder hud nat been
Tound very entisfsctory, 2a Y way in the way of soine gperationy wnd way
sffective In collecting the dust ih only & few crses. . Grinditg beoths were
soggased and although suceoasful for swing frarfie grinders st another
piant, were not used hore becavse the building stradture did nat lend itxetf
readily 3o their instaflation,

A elrcuinting heater; valng sn ineffactive atee! Woo! trd sokw dust Alter
was aliered 3o permit the dontinuous mtrodoction of sutside sit thweugh 3he
hexting cofts, Thix was done In JN3 and showed 5 distinct drop in the
aversgy oyt concentration it the end of ths bulldlng whers b wan jocafed,
Theve wax ro sfgnifieant shange ad the other ond of the building whera {hore
is some genersl exhaust ventation 8! the roof {30,000 efm.).

tha aand on Lhe sastings, 8 hydroblaxt was Instafled Jhte in D48 to elvan the
styfuce of the castings before thoy wers ground. Althougd this 4id groatly
#educe 3o smount of sifien in the nirborne dust, the iotal number of Just
pariicies per cohic fool of mit way Just mhoutb the suwie as it hud bean hefore
the hydrohlesl waus instabled. Repest X-raya in 1943 28]} ahowed progres-
slon of the silicopiz-ithe pattorny in some ¢cased, sithough 2he amovnt of
alticm duat In the &l i3 fav below what is genorslly ehrridered She thrushald

“¥ Temit of five mitfion particles per eubic fook.

“Toisl Mtmoapheric Duad

One hundred and thisty-throee midget impinger sid eleclrostntic pre~
¢ipiiator ynmples aver i three-yorr porivd during thh months from August
to Detenber were coflestad, These ranged from 4.8 e §7.2 wilfion particies

¢ per eubit fo0f, And it h nofewarthy that oniy six oit of the one hundred
snd thity-three samples ahiwed over Hve million partivies of sikics dust
cubie foob of mir, and enly yng reached RS mifiof.

-,

Analysia of Altborhe Durg Sxmples

Sawples were studied by x-ray diTraction, petrbgraphic nngd chemient
anslyses of pooled impingsr spiaplcs of alrbiorne dusk  After remaving the
meiniiln elements by dipesting the dust with hydrecalorie aeid, the Ensoluble
tesidue convlsting of quarly, corumfum, nulite and iron glses or other alli
eu_:»:dms separated inte aize fractlons. and the camposition of thewe deter
mined, '

¢ way found that mearly s the iren waa prdsent as the magnetie
oxide Fe,0 svd existed moally as foru ar us, boe fotlicles ks thes oma
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Siuse the comlition believed t¢ bo silicosiy could only be ettribated to .

s TIT OV

|
|

miceon In dlameter, hut Lhore ware many clumps up to 40 microns, and

gpheres (prolmbly iven xioas) wp to 25 microns, Tha content of the

entite sample was higher in the fracilon above ten miprons, There was
istle of $he highly active forems of Sren sitfca (eristobelite not oeer 83140

and tridymite U3 most of it existed as ardinsey quarts, patlicles three

E:’mns wid fega in dismetnr constituting only sbout 0.84 »y welght of
e sampls,

COMPOSITION OF DUST REFORE FRACTIONATION
Battpia No. 1 fample Na2A
&%

Ta

Totus GBIy e e 85D 8¢
. { 'S 5= JNUNORRORIRI » | 30
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Corbonades v Face
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Lona en Fgalton coviimeen 83 8.3

Ciinten? Olaervntions

Time Reguired for Devalepment of Nadwistion

Sixtyeelght grinders and buthem wera obaereed aver 5 pariod of 1%
yeara, Chest moentgendprenss were ymada g 1838, 1884, 1926, 1942, 1943,
and 1944, A faw of the mes ware guayed in the interwening yearw. The
following twbuintion (p#xe 19) (4 an attempt 0 demonstrete the Jempih
of time requized for deveinpment of nodulmtion In the x-tuy.

Including those who dnd definite nodulstion i thelr first x-my and
Kliewed = progressicn afier six yesrs to second dogrte togetheor with thon
why went Irem tormal ot ¢arly Indefinite thanges 10 netunt Gdhroxts, toenty.
alne (425 ) of the aerted man devetoped nodulativn within =ix vesrs,

Inuratiog of Exposwre
Dust sxposures in 39 grinders snd burmers ranged from Fve tr 4T years,
Thuse are tabulpted as foliows:
BUST LXPoSURE IN 62 dRINDERS AND EURNERS
WHO SHOW NODULATIONW

Yokrd Na. of Mot Poatorn
& ta 1B 6 ?
0 o 20 28 &
20 to I 26 28
35 %o 40 e 15 2

it shawld Lo peinted cut that gl of these workers have not haen con-
startiy crployed ot the wime fob aad sarce heve had dost expasures bw

17
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orhoy Fncuatrion. A munbem hnys worke:d th coal miken, quarries, potleries, E:‘; b &= R
oie., and many have hnd previous foundry expesidace in other lothtiuns, o
Geverally apesking, however, the mejority sre old employess with mpny = N
yuxrs of experionce im the ssme plank. Ner does the facl that bhay heve - S, w ]
been grinders for only 5 faw yents represent the nlive exposvre, These » B
men have sll Decn expored more or Iess canubantly t the same straospheric
conditions as shown by representative aly sampley taroughont the cleaniug E g .
rooms apd machine shops, 2 -
: Routing phyaiesl cxpminetions on theas individuais have nol yevenled | 4 & e
gniftenpt cHulerl findingy snd, athough 2ir sampled over three yeart indi- z % . *
tate x definitely dusty operation, there i not apberr 40 be enough free 1 é ] ==
olfien to consbitnte » hweard, certsinly not enougk le praduce the vapidly ) B
developing noduletiony observed in some employwes’ -rays. If, an the other o % |
Jand, thesa long markiogs ure due to iron oxide pigrdentaiion, there spprars Z -3 |
%o be encugh iron oxide In fAnely dividad farm in the atmotphere to dute 3t ; |
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4 ferm Yppeurmoronivse,” whith is widaly mirunderstood nat enly among lay.

bengR SAnes

I eagsre ? bt (aa. 0. A, SANDER (Madical Committee, Industrist Hyglens Foundu. |
f‘ z F$%a : jon}: fn order 10 summarize this discussion, 1 should Hike to re-define the ‘I%} |

¥ ﬁ: wen, but among physiinne as well. It aimply menss “Dust added to the
158 Jungs,” withoud any implication of fAhrosls oy Hasbility, Ae » matier of

fact, ell adulty, particuisrly those Jiving in eities, have same degree of povu

4

T3t ' snocenteais, in that &l have zome asthrassife plymentarion of theflr fnga

r i

due 1o comstant inhalation of cerlion periiclsa throwph the yeats. 'Fhix

Ty

4
re/

seidpm is sufficient 10 be visushized by x.ny, bot ta cleary seer at s3] goat.
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= e v Most. prevmoconiones which betome viaible on x-tay Alms resuil from

W A

T 34 ¥ : indaatelst dust exposures, Tho most sipnificent of there have bewn atticosiy
i angd asbastesiz, in both of which tha xX-ray phadowd are ¢ast by Abrous tsme

t
;
Mol

3

:

=)

-

-y

reaplting from the toxie Bbrogemiv properties of free allics and eshesion

fibere. 11 Ja Yecruss of these twa filywtie pneumoconiotes $het Lhy naedlont

36 : mind hes kancoitied fihroxis with all the pnesmoconiones,
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7 Abrorded
dusin which hrcome Suponited (n the fung lymphatics may de entirely ine

"y

with ne Rbyour lissue whatever tesclting from their prescnse. This waw

das &
X

o

ot

e
[

i . wall shows in the case of {ran in the Pustmertemn study poblished by Prane

i

i and-the tpeoker In I203% * and reported ab your meeting twa yosrs sgo, In

which A 'tank welddr who showed x-ray changen simainting atticosis had no

fbroas dizsan 3% s Tongs when studied ¢ portmosdan, The dhadows aimb.

Iating wilizosls were belitved %o be due entirely to xadimopugue jron particle

r:

colicetions it the Iymphatic chennelt sngd podes sorvording the Hloed ves-

scla and Lronchl

Thiy postmeriern finding has only reently been vorified by Melaughiin,

3
13
’ s

Bareie, Orout and Haxding,? & gronp of Eaglish Investigaters who huve bean

B
>

' intersuted fn Shis subjecs for many Yearw. A allver polisher fsing rouxe

TINE REQUIREYN FOR NEVELOPMENT OF NODULATION

I (tron oxide, ¥e,O0z), whose z-ray flltm dad ehown xtipples and roljeulnted

34n SN Agtup

shadaws, was found ot postmortans bg ave pollections of fron partieler in

1
t

the lung lymphatiés amil ne Kbrotic chasger. The published micrusvoyic

5

o) s 3 2

P 23 taqngint e
¥

h

i sectivns from these hunge woete almiler in svery way to thoae published by
! ug Hp the welder gindy, .
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These abservalions raquire » re-definiog of the tévm “siderosis,” Grst
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4. »

py it

introduced by Zenker in 1866, Ax with the general term “pnesmoconiosis
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1 afyo with the specific torm "siderosis,” the deftnilion i simply “lvon dust

o & - o P o v added ip the lung.” Zenker's definition vnfortunately implied thxt fron
e in < My o ~ : geposits in thg jungs ronubied in ﬁm&i&t beesust his onzex had fibrosie dua to
. ' sasociated tuberenfosis, Later pathologienl teporia of fron miners' lungw

UOTIBTINPON 0 58520 g9 . gaunily were cnses of sidero-silicosia, the ehsetvrre concluding that the lran
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wae the oagst of hie Shrosts rather than the slilen. W2 hiow kuow that iren
oxide 45 exlively inest tn the tiazues, bet that caffections af large wumbery
of phriieles will cast chadown on x-tay flkme. TFhe terot “sidexusiz,” thare.
fore, ix perfectly proper provided the impifestion of hbrbsis is exchuded.
The fiest siide #2 & wmore 1eoest Shest 2aky fln of the welder foreman
teported herd twe yests age, whe hox shown no chatiges in the disercle
prendondditlsy ghadows “which we silli helleve are dot Yo jaexd collestions
af iron mxide wround hicod vessols. Ko no longer s dxpoted Lo welding
fumee, for which roason we fiad expested to aen evfifence of some abyorplion
of the iron, dnt no chenge= htve oocnrved  He sthi worka svery day, 4itll
swims considerably esch suysmer and 330 Js ardiysly withont symptoms on
exsetion, Wo now hare devr shaersing hips periodically for over 10 years.

Diffarence in Fotay Apperrance

While Als chest Alm ix on the ackzan, T adowid BXe o indlesks 3 frw
points of differepce in w-rny Appesrinee Hatwaen uncomplicsied efidletosir
and xicouts, wheredy we believe thet we tan differontiste the two. The
hitarn shadows at the lung roots xre tol enlnzged with siderosin 4w thay Are
with 2lecals, hecauss ths jcon deponitt swuse no Abrosis in tha rect glands
prd thorefore no enfargement of theye plands  Alss; the fron collectlen
shxdows alweyy are more diserote snd shwrply definéd thee ape silicstle
naduley x& SIsnxlizad oo xomy Hims, snd thers 3y no febdenny to confluence
aa Wik riifeoris, Hased on these dWerential puints, we have hoee abie ta
gpot™ rome Weldura by tha X.ray sppearance alone bafore we Riew the
gecupation, :

The second aifdn ix that of k youny weider wio <3 sbowd 8 porcent
comfined work inside of pontodns Loy Ianding borgez, P usdy cver a periad

‘of 33 monthe, His pre-employment film wes enlirely ciear; bt Jdefinite
discrete sbippling v noted on 3he film made 39 months fater, This is the

aNOTIASt exPOMTe we Ravh deen showing evidetion of e oxide depusita M
th# Dings. Tha fume sencentrntions indee of the portoons worg exbtremsly

. denae, with #0 iternpl ot ventitetion wntit thess xafp ges Yrere Sintovs
ered, It in inlepenting Ihat in apite of these shvipurly intente welding {ome
‘exposhres, $Hn weller had wone of the upper weapirabory Iliative syrape
-tomd frequently observed smong shipyard welders,

irent Oxide Fwne .

“Tee thind stide fx that of an elsctric welday, age 66, whe worked in 2
steel foandry etlenning room for 22 yoars uanbil £340, M3 exporurs, thwre.

. fots, waa sittilar 10 the cases which Bk Mamiiy showed, there having deew

some sition expovnrs ylsng with the excesdive Jron oxide fume exposures.
Doveloped aitrek of “Hu™ early In 5940, which wes followed by marked
oxpriional 47 ot pressnt hefore the attack. This persiated to such
& degres that ke fo1t woable to contings hig work and fled claim Sor come
penation, Hip doctot's opinien waa fhat he was totslly and permanently
dlssbled nt ¢ vesnit of xn advanced soduist titicosis, which he eplied edvanced
geoastd atage, T2 werk gpr epinion thad iy probubly wan a combinnd Iation,
sldernatiicosiy, but thuf wo heliaved that the sliizosie ¥ae minime) in degree
becatiwe of tha svaadl bilum shadewn. We pofnted oub thay T heigdt was
& 27 and his roguinr woight hud heen sbout 150. During sud nfier the
iHness, his weight increased to 183 Mo, The sqcend i thows the marked

82

e ..—4‘:-.._-—-—-:, .

ciavation of e cintthragm on fall inepliration as & reyglt of this inereaned
weipht, widch undeudiedy was the major esae of the sxertipnal dysphen
and gasy fatigue, with hysterieal magifentatione whivh undoahiadly sxzg.
gerated the kymptomas, Our Ledusteinl Commission, however, atiar at fuden
pendant exsminntion af & wel ¥nown midwestern elinie, eoncluded thas the
incstpacity for work was due Yo an advanced gecond aiage gilicosis and
awardnd compenspilon for totn) permanent diakdility ate in 1848,

o hay pot worked since then, We have chusresd klm from time to
thae aud have Fountd lpss ovideope of dyapnes aa his waight decrensed. Tha
redent flm, wiich It slide fouy, shows mincked {mpravement 0 the disphreg-

maiic exzuralon and the dyshnas I thuch fesk than in (448, Oniy & tlowly -

incYaaging arthritix prevenis fim (rom dotng Lght werk acew.

The medico-logal implications here are vsheicuy In that where the chaxd
wrky Rim shows noffular shidows simalating sitleosia and wheze there alto
i an admitred milker expomire, o matter how alight, the coxe witl Ho re-
gavded ny primaxiy slicpais, Qther factors which mey produce nedular or
atippied ang shadows witl be disregarded if any degree »f rilich #xpuaure
can be shown,  Centinued cducation of thit medien] profession umk our Indas.
trint Comoniasions will be heesnsary Lo make them swars that sfl x.rzy
shudowsshaving o todulsr Paiters Sre aod dus 2y fFlnaein .

Postrecrinm Bludies

N

éiﬂmﬂ?‘}g‘%r.

effurs te odtaln datEiing po
nnmwwm Tadaiyed ;

pattprn, Dt eﬁ%wboac A d jant, Daderst

in hie lungs and hnaa glven hie consent for their siudy when his time aprives,
Br, Gardner will receive okre of thede lungn for analysds and the other it
xo o 1be dpoter wha tastified that this piew wex totally and pertannentis
ditgklad Lecpuse of siticosis,
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DR PBILIP DRINKEE: “he Iast 1wo pepere this afternson sre of
apeelsl intatest 1o the engioteriag profassion. The firdt, on improvemenis
in the sctukwey of measaring the siffcosta hazard, it by Dr Holbex and
Messrw. Momepy and Hyats, membders of the Foundntion stafl

ACCURATE MEASUREMENT OF SILICOSIS
HAZARDS—NEWER METHODS

F, B. HOLDEN, Ph D,° W, (- k. REMEON, M. 5,” dad B, G, R¥ATT

© The fmponaibility of diagnesing silicosls from chert menigenograma
slong stxerses (he need for corvelation of the x.epf findings with dest
exposure, It fu, therefore, of primsty impertanca thal # [iwe ppprwisal be
mads of willen dnst axposures. The apprsivsl ix dopendend vpon the evalu-
stion of the follswing factory! How much dost is in the airY  What W its
particle sfent Whwnt ir the dost composiiiss fn the eplrable izes? Fov
how long i5 the workman txposnd to the dust?
*The il o accorndely deterine Any ora of  theda varinbles can
reault $n an Snaseurats sonciaxivn. We belleve that the partisle #ise come
- pesition of duat has not recelved atientlew shmmonsirats with ity impar-
fanee. In this papor wa Propuse to show torana of mlasuring particis size
compoxition.  Alse, daie obtalned from nevers} imduabiies wlii-gba presented
2o subdstentiste the valldity of the technigues,

Particio Mze und Composition

' During the ewrdy cissade atudisz on sifictadsl the composition of dipt
whs fuleemined By thu anndysin of ssmples of sottled dust (30-caliod rafler
sampies).  This practico wermed topiend, ws matarisl which had settled on

“ledgea and raftexs had remched those poslifons after Acwifng tdestph the
e, Latard & wax proves Aot 3 e impesrtile 1 JoSge e chemicsl and

© minerriogieal coraposltion of the dust thad aclually pets o the luags of

expoxed workers by analyzing either ihs parent materini or rafier pampics,
. Rafter enmples, beenuwe of the Nigher sethiing rate of coarwn pwrticlen, con
i an exnigerated portion of them, &s compared with the number in the gir

Nutber and Welght ve, Prrticie Shan

Por several yrars it hes been owr practica to smploy i sipstrastatie
precipiiator for the eollection of aamples of dust for comporition anxlysis,
- coltesting them from the brvathing tonc of worlomen. Tha wrasiyais wf thena

pwenpics, homever, uomairtetitly mhowed ihe presence of dusl pariicion s
- iavye =a £0 microns or wvin larger  Avnslysis for free zllics i3 xiways
reported on a percent hy weight baals, Therefore, ihe prastice of one 50
feinven particle world have ay mireh efrct o the sniiysin an would 1000
five micron particiss

12 wan therednre logical to modify cor \echniques to intlode separadion
of the airchorie dust samples inlo two rize feactions, We chose to sepa-

i LA

» IndueleinE Hyylenn Foondntion.
24

e

ey ok

rate the duet Info poxtions at the Ave wmicran fevgl. The Ave tsicron and less
dast is deslgnsted ag respirabie dust, s the senpe thet i is opty thiy fracr
tlon that remches the lumg depthe, and #3 analynis provides the data for
appraisyl of the wilen dast exposurs,

I earifer work Hateh snd MokeZ raported ¢hat 73 pereent of the weight
of dust I foundry samyples was centribisled by pasdicles ovor i0 micronw
whareas those smonnted to pniy one percent of the totsl nurber.

Tha §-5-F Dust Sumpler

. The sotisfactory applivation of slnt separation roquired queniities of
aly-horne gust smonsting to seversl fivmdred milfigerams. In xome {rintsaces
it was ncexsary 10 opersis the tleciroatatic precipllator during soveral
work days to accomplink thiy result. This was impraciienl) Avsordiingly,
we devoloped f compoaition duat ampier of porontar winvRow onpecity, whith
amptoys anlieylle acid oy the Glitaring medis, This materinl was firgd shg-
gouted by Billish workers for cblalning dnst asmplos from air of piinea for
shermical #ngd pefrographic annlysis? Our fnntrument conniste of & rectens
galar bex whose zides coralpt of interehsngeahle doubis sorseas, The dox
iz 3 inckea wide ard 10 inchex sgsare. Thera iy & okedich opening at
ane ond from which aft can he drewn thraughk 4he Siter, Futh alde of the

Ror §8 made from two I00.amerh copper Rereons whith serva za anpperis
for & A3inch layer of salicplic zoid srypiale, A sumber #€ sets of these
Gitey acresna have been provided for the lnstrument 5o that they <ap I
Hilod In the Jaboratsry, sttzched logether, and temssporied for Hold work.
In {0 nevessury 30 mrhe coriain that thets ars no large opemings In the
salieyte oo diter met. Fhe presence of Iarge oponings will reduce the
efficiency of filration, regidring jotgey DeMods of time for ke colfention
4§ tha somwle,

Afr from the broeatilay 2one of workmen (x drewn through the fitter,
smploying g small Vewer. We have modified onr electrostatic pracipitator
2o thet it van be ured an a source of zaction, drawing approximateiy 20
cubic facd of air por minute. The olestvostatic precipitator with the LEHWE
Rior will therefore coRart o8 ronsd dust Sv one bour as the presiphiator
plone witl gollect tu one 44y, ‘Fwo other dlowers which we commonaly wse
with the Hier drew 39 ang 65 cabie feet of wir vespectlveiy, .

Trastraenl of Seimntes

Salicylic acid resembles macerated blotting paper. However, it will
dissotva complately in aleohpt leaving 1bo. dust sespended, The dust I8
fiftered frorn the nfcofiof on hardened Sier paper {Na. 80 Wantmand in n
Buechner funnel erapioying sectioir It 38 neceassry 1o warh the dust untt]
a3l of the wnileylic 24d i removed, The dust Iy ihen washed from the paper
with slcohot and aepareled snto aize fcactions,

‘The xize scparetion it accsmpliahed By sedimeniation of the cosrye
dust. This !a done by » repeated mettling prosedure with the finey bheiug
romored by suction af each tivee fnteryal. Weo sottle the conrss dust from &
8.8 :mﬁmocr iagar of slochut for 40 minvies to separate $he fve micres
Aevel, '

A wuliple unit for thia purpose will gize fraction fouwr samples a%
ane Ume,

2%



TAIREITNY Messaper-

Cemposition of Industrial Dusta

o During the past 12 monthy we have spphied theve techniques for the
sppfaisy) of numttons sliier Sust sxposures.  Some of the reeulia fre pre-
rentad in Trbie I

U wi be noted that in muat of these Snstanesa there i signifitans
difference i pasilole site composition, It s of pariiediftt interest thet in
same exposures the free milies sontent of the Aney excéeds that of the coarse
fraction of the dust s adds oven greatar weight to the argument that
{he ¢prreet appreissi of expostiTey o duat conteining Lme silica should bhe
meds on spmpias of dust in the Tespirsble slnex,

. How 13 it pousibis for & pawdered material that soniaios 35 pervent
1rea aflies to Pke a Jusxt that toplains o1y dne-thind as rouch; or ahe con.
izinbg 66 percent free alliom, g In a typical glees houos pawh, to make

 dust that containg only 2.8 persant free sitles? Dr. W, R, Jones hus offered
_an interesiing sRalogy.t

Joyppose & stone wall Is comporsd of 289 pounds of guatts rock bownd
iopether with a weak Me morier weighing 100 poands. This wall would
‘conslut of §0 peroent free sifick ar quaztz. Suppoze st & warkman starts
demolishing the wall with 8 slodge hamwmer The dust he will raise will

“abrlagsly be everwholmingly mortsy dusd cantaining il free silics, o
. reycls that beeTs no relation to the compeeltion of the oripfrx! mixtore.

Tn indusiey, saechaniont mixtsren of powder wnborisls That reake dust
w7t mimost hreasfatly show 2 SiQuewnt comporlition. o Xinay Datedh psix.

duren the allics sand contains very little fire fese silivs, to shoke dont

comprred with sthar fne Jugredlerts,
In pottery ciny bodles, the cixy conatitzenes sré much finer than the

_ powdared quartz and therefore form duet moch more vekdlly than the ladber,

& dimiier offept ta noted in fouvndries. Tn a brey iron foundry we

. foung enly wight hercent free afifcn jo the broathsble dust from mwliding
et mhakeont: 1t s olexy that many tron folndriea hhve 3 much less Brpor.
et axpoants 1o 9ifies thas is cemmonly beliceed, -

s Granitt Dast Compoeition

At Ris point {¢ {y fogical ta Mguite whekRar did pariields gire composl
Lot data can be cuprelnted wilh the effects of dast #n wotkpten. The limit
of X mittlan partivies of queris per cubie font of ais, which la acrepted by
rky wathorities, i based 10 & isrge extent ypan the Bwrce granite study
of the ¢, 8. Poble Health Servicel In that aludy the consposition of the
dust <o which workmen were axposed war dutermindd without referemce io
partic size. W yust thozefore conclude thad ondles MG reults obtaingd
by the techunigue just dascribed can be. eprraisted With the Baxee resulés,
they would be of douhtful vahes, Wo obisinud three samples of dust, ong
feoen u dust tolirctor in the Ratre fiald and two frowt Massachusetts graaite
shedy, and separsied ench Into reapirablt and non-respirabie darst sites, The
fwd slxe fractione of eath Gust wore ther analyzed by wepsy Aifseciion,
Tha reaulds xppear in Tahfe f5 .

" Theve resuily show cotclayively that the concluziony reached by thae
U, §. Pabllc Health Ssrvice on mssimum allowsble duat exposure apply
with eqael force if the componition of the free ailléx in the sir-borne dust
is braed on the five micron ond fasy fraction of the dust. 74 ssema prodablo
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" SQURGE OF SANMPLE

. that the components of the gracite ars all crished 10 the sume axtent by

hemmering protesses, This wonld account for thé same pitios conlent of
conrme and fine puriiches, -

" The appraisel of asilica dust axperure by dust evunt slors or by dust
count and composiion o other than respiradle dost sires [s ontuoded.

Down this road Dea the explanation for many of the spomafous resuits -

which are roported from time to fime wheredh the effecty on workmen do
net corveinte with the appmised exposure.

TABLE 13,
GRANITE DUST - COHPOSITION ANALYSIS
_ Wgt. Barvent Wt Percant
Fene Jitinn In Fraa BHien in

Totet Dus? Sampiy Resiirshis Fraciion

Berre Grapite : 2¢ : A2
Mapsechnaetta Granily 40 £¢
Mugsschusetts Granite 34 ; 24
: {
References

Fha Heslth 0t Workers i Hpety ‘Fradana-ii. Xipokaro 1o XIgeou Duat (Granite
industryd. B, 8. Publia [teokth Bulielin 387 118200,

. ko Xteerakeglons Corapusitinn of Alreymrac Fuundey isudi: T Maigh wed G
Hoke, Jowr, Ind. Ryg. t34 33 (3935).,

. Yolttiie Soltd Fittara for Duad Shivaling: MAtthews, 3, W, and Hriscos, §5. ¥ A
Prementad At meeting of it NIty Met. {Nov. 15, 1934),

 Elitooats in Yirktteh Cuai Minen: Fieher, 8. W,  ‘trany. Inal, Mislag Engrs.
Condont 68: CIFI- 15367, Lew Olacylriote by W K. Srites. [ Mining Fe
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DR, BRINKER: Wauld snyone tike 1o ask Dr, Holden a question on the
techaige which hag Lean deseribueg?

DL GARDNER: 1 wouid iXe to congratulate I Holden on this devel.
apmeat ¢f & mechanism for colleating farge slr-bitne samples which will
enable ne to secure this very vetessary fnformmior, Al of us working in
thin fAald Cenl the nted for soms Moans of secuzing stmplea of sirdborne dust
whith conid be traglionsted by size so 24 W dutermiing the amount of free
aiHen in the sSzex which wa Xnow rre dungercus, Thin spparatus, T hink;
provides the means that we hava all been looking for, and T want to cov-
gratplate him Sor the ol that he kex dens.

DR, HOLDEN: I would lke 1o say sb this poifit that she development
of this frutrement fe principally due 1o Mess that were prerested by Mrn
Harneon, - .

T .
DR. DRINKER: Aro thete sy otlwey qu:ﬁnns‘?
P43
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A MEMEER: What iy the inflvence of humldity on the tachniquel

DR, HOLDEN: From what work ws have done 5o far j1 hna ne influenve.
We have not tiken sampios In abmospheres of high humidity.

DR. DRINKER: Yestordry st innovaton way Indroduced 1o many engis
heering members of this organization. We had an snginesring conference
which Mr, Hemeon, thit noxt apenket, organized, It wan ona of the veltest
mentings and the most infortnative and, teshulcally apeaking, one of the
Inost notable omes that we htve had. ¥ welcomn this chancs %o ek Mm
prrzonatly for what he did for un yesterdsy. [t iz » great pleamura to fnlys.
dvee Mr, Hemeon, ’ - i

CONTROLLING INDUSTRIAL HEALTH HAZARDS
. (Foundsation Plant Surveys int 1945)

W. . L. HEMEON, M. 8¢

Tivst, 1 shoufd like wo roport briafly ont the ¥ngineering {onferenve
neid here yertorday far plant englseers of merber compsnies. It was
stzended by shoul 70 engineers. The pland engineer in expeeied o know a4
laast a iitdie 33t aboul every saginesting subjectwwor pethaps T ahould say
s expested to ktwow ¢varything shout evetything. ‘The purpese of the con~

© fepence wis 10 provide k mediwen for exchanging idews an practioal prok-

tems of ¢xesuting Tesommendwiions for improving working conditions int the
pisrd, Including ventilatlon snd dust contznl. Only sn outlime of the tomies
Hscertod will be prezented hare. A concuntrated digost of the discusaion
will bo prepared oad mwde wvafleble to membey sompanies Inber.

We discuaned, Arst, vericuy engipecring dotails of xir conditioved crave
cabe, o suhject that Iv zecalving ineresaing mtiontion xs a muxss of pro-
tecking the crane operaber from extrenies of heat or of dust and Sumon,

Yotlowing 1his there waa an extonsive and profitable disconsion of the
probicis of maintaining ducly free of dust weoumuistiony, i 3he exne of dust
axhuuat apstems. Tt i nod slwaya apprecipted thet dext exhaust systemm
he deaigned Abd operated to be wylbaieaning,

Cold drafts In work areay doring wintar weather ozcunied sur aiiattion
st wol) xs the problem of Lhe air wtenilieation for the fastory. Two other
Loplen on the sgends ralated to tho browder problem of xir whime reguire.
ments for controlling contaminants where the process itneif Induces m fow
of gir. 'fhe gonorsi subject of dust soliection was tovered in thw fval haur
af the dey,

The consensus of those aitending the mesting wan that it was welf
worth while and shouid ke continked, We may, therefors, term this the
“first annual” eaginaering confersnce. .

* Veursk o Maginner, Theuiiring Jisgivne Febbdatign.
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¢t Sitcosin

" Tho discussion on “The Accurale Diegnosls of Siicosis® »y Drx. Gard-
ner, Homiin, Cranch and Sander brings fopethsr recsnt devefopments of
choat radislogy with roestsicments of okder printiplea. They iRustvate
cleariy tie Raltrdependence of industrial medicine and indysiyind bygicme,
As wne pointed ouf, there muat be = kaown history of froe siiler axporure
{0 justily a diegnosin of siliconie, but thiz fzob 15 aometimes averlaoked;
ofiens freo milies 14 inferved (o e pravent, vehen wn industyial hygiene exam-
instlon of the plant will show that 3t @ nop-axislent or progent enly io
Ingignificant amontis. :

" The x-r3y pletures of foundry workers shewing what sppasrs & be
sjlicosin, but appaRrently la not, proveke speculatian.  Herause free sflien
ia precent, foundsy dord i often eiToneausly conslderad o ba an Impartant
sillcoats profuser. The menanrements by the Indusmirlat hyglemist in Rhiy
chee, showing only Yery siasl} assounts of free allica iv the reapirable duat,

rewvited, properly, in qumtioning the diasgnosfe, The &kills sad fechuigues

of the industrial hygieniat ave » necessary too} in the dlagnosis of sillvosis,

© Hew niten does this situation voowr in othor Fndastiies with stlor dasts,
where thers ix * ailicosin repotation?

Burnmxry ¢ Wark

Coniro} of dust comtinues 1o ba ont most Irequent piant problem. Tha
extent ¢f oyt rotlvity exxt pechspa best be plctored i Mtwes Hpures. Mr
Hyuts and Jr, Holdan performed move han 1,000 duk counts ‘In the past
12 monthe.which means, by ihe way, 10,000 individhal smismacope Seld

©wania In a%diitm, they hieve Jotakard sbout 138 atmoapherie tompesition

durt sxmpliex sngd proceaasd them for slee seprration in alcohol for analysiy
by x-ray diffeactiott.  This work hes bean distriduted among potterios. giags
plantas, faundries, refvuctorien axtd severad othor industies.

© Beverst hundred additions! apalyeas wore made o7 lead, meroury,
sslenitm, wesanie, cadmivm, anthmony shd miscellnncons gases o vapors
i a namber of different Indvatries duch as mtes], ruther, chamics!, bt

diens, chtorine, wnd muchinesry manufacture,

Potiering

During ke paab pesr the Foundation carcied out the mest extensive
enpinesyiny atudy on dast control bn the pollers Induatey thet bas swver

" been sandueted,

The Improved technigues deseribed by Dr. Holdon and Mr. Hysii haye
sTorded an invaluable perspctive In ihix eludy ay wWeil 2s in cur siher
enginsoring work. In mwany Indances teatn sve n that 30rne Gfteths
tlons regelve no dust control squipment, where jt Bad previously Beew
thought otherwisa, Just the reverse was trut i obher cases.

Foy instance, it bas wlwiys been svupposed that jiggertnen, batterz-out

' aud mald rupnars are exposed to importany siticoels hazards due 12 the dunt

conditfons inherent in thelr cconpation. Tut in w aumddr of plents this was
funnd not to bo the ssze. The tespizabls fracilan; of dast often tantained
oy I2-13%% frec silicn sven Shough She clwy body beilg worket cowtsined
36%%. with duat caunta of oniy € or ¢ million it 54 cleay thaY the free
stifea exponyre in the dust breathed 1s veoy ymals,

3t
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I hus begn hebl ehat dusty fioors are & maier aguree of atmespheric

dust i potterles. We hove proven that the dust kicked up into th sir by

plant trafic in potieries ie InsigniBcant tompared with other sources. Wa
fully sgrec that a clean plant with cloan floars is good business aid we rhvo-

* eath 1, Lub % is irportant Lo ondorstand Yhat 14 does et contribute mate

riolly to silicosis haearde, ay fesst i the pottecy industry.

Meist Flint . .

Retween 18 and 1§ yoars age coytain potteries requested thelr fint
suppllere 1o v smull guantities of waler to thy materin) in order 19 reduce
the diat from bandling. The prattice was Inspgnrated and mechanfest
difficuliics sverenma within two or threr yesrs and i is now wommon, The
nominai moisture sondens §s 3 pereent ané oar sthdien Have provesn that when
the #int ja oniformly wioirt {6 $hip exlen), there it practically ne dust in
Ba handilng. D1 proctice the materis) doss nof mainialn nniform melstara
coktent, dut to partial drying in tranel, $hd rome duat i» posaible when ¢
is bandled. The effest, however, of ihia relalively ahple mensure hay heen
» apeclasuiar riduction (n dust frowr flint, Simple though i be, it moarks

the mﬁiwwu&iomry improvement reepsating dust contenl that the indwa-

(ry kastkaown,
Y7e have developed varlous 2
effecl of drying vut and fu conipletely aliminnte the hazard.
. 'The msfditton of mofsture Lo powdersd mauterialn whose duat is & haxsed
so Begith has applications to other mistorinls an¢ indystyies.notadly silten

comens for Blgh sjticn brick masonry work mand fox dusty yand that i to he
shavgled fvavn the fiiphd car in ynloedivg.

Atr Poilution

We enrtlinged wark oo gensrs) alr poliution during the yoay with zeversl
hundred messuremmenty of sulfur dioxide concentrubions n the vicinity of
2 siselter and & power plantec(ell of which wera balow gignifitant caneen.
tretiona from the siandpoint of pland Hift}. We conducted & preliminary
investigetioh of wdurs and (umes alfeged to affeet & wide nres i & middle
weakern <ity, wud huve xppraised gust pelivtfon problema by messeeing
ratex of dast oscepe from simckn. Al wiraws It the wind Indicate that
inustriat corununitics are becursiag more insivlent In redretion of gansrat
reliution. $he estebiishment of procedures for first identifying thdusiria)
sourtes of tenlamination, and secondly welghting them ax to ¥efatdva im-
porianée seems inevitable in the Zuture of community conttel progTAmIE,

Thy phschee of suck enginvering deta probably mocounta foe the action
by one offitial of a certaln oity that hims been plogued by amoke snd el
tating fumes. Tha effciai advinez tho public te “Avpid upe of inclnerstors,
# posaibles do stot Buill bonfiron) do pot operwts an mutomobile whith con
sumied an excesxive smuupt of oll; and aveld bemding rugs o olhevwise
rojuaaing U9t inta the stemesphere™

{saq from Trichlerethylons

1t has often bwen stuted ervopepusly that phosgens gas i readily
formed frem trithiorcihylane ntd sintilar solvents when thole vapore ave
exposert to elovated semperatiores by fames or ot metel, One of qur stafl
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Inyentizuted complainls by eIe::t«rie weldeys of irritating vapors thay Red

aaneed huspitefivelion of sevexal With severs Jung irdiniion, - The welding’

was Jocstad near a degrossing Bsuk #nd tha presench of trichiortihglene
waporn in the arem mugweated the formeiion of phosgdepe gns. Tests for
rhosgene under simalsted conditions wern aegalive evén thooghk the invee
tigator ohaerved & stromg ireitation of the upper resbivatery truet, ‘the
nxtave of the Irritant aubatance has nod bewn identified althsugh the cone
sensus ‘was that & severe Jung Irtiient wimilar to plospune was in facl
Tormed Wy the astion of tha elochrie nres on trichiorethylons wapar. Weld-
ing, therefore, should 03 2e cayritd on newy » mource of trichisrethylane,
rtick A% @ degresacr, wid any compiaints of raspipatory Irclimiiow sntong
maintanance welders shouid be veatipated withoui félay,

. Biesting Heltmels

 Secasiomaliy we Amd, as in 2 recent ¢ans, an Imavopariy funetioning
helesed fit uae by am alipwsiva Sirsiing worker, Althoagh ke haimat was
of % 47pe xppraved dy the Bureas of Miues, a dust condentration of 55 mils

Yion waa fuond inside, Inverfigation sbowed thin was a result of inenficSord

kit gupply. Becamme a helmpt carries Burpsn of Mines npprova) doep mot

mran thxt it wil protent the wan sctomatlenlly., Thi Buresn's sppryvel

annot axtend 3o the fnstalintion ad the plan, and # 45 important that the

Kow of air ba ::umured for adeqacy, Kud ot merely adanmed.
Glune Tunka !

Tha duest that avises ab the feed and of gitns tanks, dus to chenging
el tha Wateh, 1s earried upwaed viotedtly and does not constiiute any hotard
ta herith. However, the resuBart accomiiation of settied dust on the fank
roof gvar & pariod of Gme reguires perindle temovil for tevhnologicat
reagony, and the removal process crealter & mufor dust hulaanco for » thme.
One plant fisn eliminated thia duzt at its source by Theding the material
Iromn an overhead aupply bhin through # vertload chute that i alweys fglf,
1o's whort screw conveysr feading to the txnk,

i .
Cunta of Contral

Production of the atomic bomb posnd asme o tHa most apectaculsr -

‘Induserint hyglone beyxrds i ddefory. Safogusrds wére MR into these
plants and stomle bomb workers were protecied from the Insidiocs effettn
of erippllng radlant energy and toxit atmesphurie emanaiions, Thass preceu-
tiona were a8 indegrei part of tha problet of manufacture of the nraniom
for the bomh sod Hlzatrate x pednciple thet ie wppifcable to more commony
pisce problome iy engiteering condral of ceeuprtiony) diterse hassrds, That
1x, that any hexsrdovs Industrisl operstion cxn be sarrind or in rearopabia
sxfety if preveitive mesauper apt Propaely sa@nterdd,

Ueually, adequute control is moderate in cont, but sdmetimes the money
expenditire is Hgh, Control sceasfonnliy may reunive n fundsmental shange
in opersiing methods. ‘When the change takes the shape of & major praj-
et it should be engineered to Jucorparata afl pomsible operating coxi im-
pravements st the saxme fime o hekp Justily the capital cutlny.

Onq sheuld not make the misteke of s=guming that he cost af 2nm
exligust systam ar ather mesns of sontdrol is it losa I may show = duefinite

32
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ccanomic Toflrn ot the axpenditvae whith maken it sn investment. F Hke
Vi axemple aforded in fte veatimtlon for weiding fumes i shipyards,
which incidentally =re inrvinous fumes. Ross and Drinker report ‘uuts '

“For the average shipyard, the tofat annval coat of the vanti-
tating progrwm, inclading beth labor sad deprecintion of egumip
ment, i 15 peroont of the tomal annus! payiell of the welding
dupartment. Can Lhe succousful contrni of fumes Incrense the duily . -
welding by 1.5 perront T-wdf & welder burna 17 pounds of rod & day
gndor pooy conditiony, can ha xnd will he buon an additisnel quat-

i ter pound of tod when dhe compartment i3 well ventiintod? ‘Yes,
Tin fact he wilf burn constderably more. Welding supanintendentx
zave esimated that output in confined arnss on the hdln inqressed
by thren Se five pounds of vod per man sfter & good vendiation
gyster wos joslalied ' t,

This la % tengible bancht, vther oxamples of wajch can bs found t othee
Bt pRItoNt,, .
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