MEMORAKLUM CONCERWING THE POUNDNY IN THE PLAKT
OF JRE uﬂﬁﬁ :ON BIORZE CORPANY OF HEW CASTLE, PRERSVIVANIA

ihe plant in quéatmawa‘ visited on Mareh 30, 1943, in

the company of Hr. H. R. mrgant of Rabert Fe Coleman, Inc. and his
,  Wtllemae i Q;mamuxié?

asaec?ate Mr. HMcG1ll,. snd Mr. -ﬁﬂﬁ%maeu, an att rnay representing
Rc&er’c . Coleman 1in the a&sa -va. Johnson ﬁmme Company »

wha aftornoon of this éay apanﬁ largels in the discussicn of the
gvallable facf:a in the - case. Mention fs made of the case in
this memorendum solely for the ?urﬁﬁsw.qf iiluﬁ%ﬁat&ng & poiht that
vill be reforred ta.iatar ~.that tn@ia[weralna m@éi&&i records in the
possession of the Johnson Brnnz@ Ccmpamy Prom waich the facts could
be aotain@d or on valch any medical de?ana@ againot the claim could
e bosed. OSuch facis as wore availab‘a wawa fwagmwntary. wholly 1ote
adequate, and so far as they went vere gsuch 23 t0 show that the dow
nemeﬁ- nad bean mmm@é m mmlm«m@nﬁ ‘i:m@, ai"tm* he should
have been removed from Lasarﬁaua 1@ad EXDOBUTY « But for the availas
v4lity of records obtailned by Qnyaiaiana»whe‘had 1o rosponsiblilility
toward the Johnson Bronze Gemp&ﬂg,.%éa matuwakéf his illness could
not have hoen snrﬁim&é and the a&éummaiam that ho dled of lead polsone
ing would have been justified for purposes of compensation. Under prew
sent circumstences similar csses can be expected to ocour, andg it is
imperative that the menagement of this industry have the information
_that will enable 1t to knov the medical atatuﬁ of its employees, not
only for the purpose of safeguarding their health but for the protece
tien of the industry ageinet 111 founded and mistaken claims of occus
rational illness. Specific recommendations will be made for the pure

pose of fulfilling this urgent need, Iin & subsequent part of thias
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memorandum.
A second visit was made to the plant on the following dey,

primarily for the purpcse of inspecting the foundry and sscertaining
1ts status from an hyglenic viewpsint. Conversation with the superine
tendent of the foundry, with the englneor concerned with safety, and
with the foreman and assistent foremsn in the foundry revealed many
aignificant facts, vhile detalled oxamination of the premises from
the ton of the roof to the ground floor supplied necessary dotails
concerning the sources of fumes and dusts and the methods undertaken
to control thely digseminationi. The egsentisl facts mey Lo summarized
without reference to the means by which they vero ascertalined.

The hazards arising fron exposure to lead compounds are
doubtlews the most important to be consldewred, and these wlll recelve
the nost detailed attention. Heverthelens there ave cother potential
hagards vhich should be looked into, such as the exposure to cadmiuvnm
nd to silica. Fortunately the measswres vhich will be recommended
to reduce lead exposure will also help in the case of cadmium. The
exnosure to silica, on the other hand will requive some additional

conagideration.

Lesd exposure in and around the foundry
leadw=containing materials in the atmoasphere of the foundyy
exist In two forms, = (1) fumes given off from mixztures of metals
melited at high temperatures, and (2) duats srising from materials
‘contaminated with lead, from the condensatlon end settling ef fumes,
and from the fragmentation or virtusl pulverigation of metals handled
under a vaprlety of conditions. Both fumes and dusts contaminste the

air breathed by vorkmen. At certain points, such &s around the fure
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naces and pots, (the fumes go Vherever the pote are talken, and
therefors the bays are hoavily contaminated at tiwes ), funes are given
off into the air in high concentration. These fumes are distributed
1pregularly through the foundry, and mo doubt thelr concentretion
varies greatly from time to time. The ventilaticn of the furnaces

is Pairly effective, but the fumes that are removed are diascharged

to the outelde of the plant In such a woaner and at such levels as

to provide aomle opportunlty for thelr return into the foundry through
windows and other openinga. The fumes in the bayas are not ranoved
effeotively, the ventilation here bheing quite unsvatisfactory in volume
and design. Dust Crom the sandereciaiming equirment ls very badly hane
dled, and ls genevously distributed. In general the dusts are removed
Inadegquately but o & considerable extent, and these as well am cone
Aenged Tumes ond debris frem the furhace stack (cupalo) drop down on
the flat or gently sloping roofs,fro;m vhich a partion of thom are
swept bock into the shop and all othep workrooms of the plant, as well
as into the foundry, by every ajir current or Dreesze that noves in

the nroper dirvection. A very conaidersble proporticn of the dangerous
material that is romoved by ventilators and stacks ls Leolng reintdoe
duced into the plant and recirculated, this being facllitated greatly
by the fact that the foundry ia unde?» a continuous sucstion so that
contominated air is being drawn in at every opening.

In agdition to the relntroduction of contaminated air from
the cutside, the dust that arises from inadequate housokeeping ia D=
valent everyvhere. Rufters, ledges, sills, and sven the tops of
lockers in the wash-room apre burdened with dust. This dust is also

pleked up by the strong air currents and is added to that vhich orle
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comes the swallewing of lead ecmpounds, both those caught in the upper
respiratory tract snd then swallowed, and those taken in with food,
tobaceo and other srticles conteminated with dust before helng inbtro-
duced into the mouth. Lessat impovtant, and 1n fact of no praciiesnl
fmportancs at s8ll, Is thet which luy absorbed by the contuminated skin.
It has heen shown that none of the inorgailc lead compounds &re ghe |
zorved in appreciable quantitles thxﬁugh-thﬂ sitin. The dirtiness of
the aiin and clothing la importent therefors, only becsuse 1t gives
13ha1@ﬁ, and conteningtes arpticles that may
g3 into the moutii. Thiz umecensary soursce of lead exposure can
e avelded oxeapt during the sctunl work periods. Decause 2% is
avoldable by meens that can veadlily be mode avallable even at the

present GlfTicudt ftime, stress will be leld on recommendations o this

D
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the fact that there have been more complalnts of illness sgpong ihe
vorkmen in rocent months than in any previous time. 4 nuubeyr of
Pactors have combined to brimg this about. Thers 1s no doubt that
the lead exnosures s preater during the vinter months becavge of the
poorer ventilation of the foundyry in cold veather. We have noted this
samo condition in other sinmllar foundricw. Horeover, the hours of
vork are longer than they vere formmerly, thereby providing a fpmpar-
Tionally greator exposure. (The extent of the lead absorption ls
dotermined by two factors, (1) the inteneity of the exposure, and
{2} the length of time over vhich it occurs.; OCther factors probably
contribute something to the actual incredase in the lead exposure. An
and



inforation wore oot readily svsilable. Montion s made of certain

of these points in order that information may be obtained on them

in the future. Fovr szample, the actual quantitiss of the various
metels used up in & given period of time provide s good index of the
over-all exposure o these materials. HMore specifieslly the free
guency with wihich alloys of hilgh lead eantaat are employed In a glven
period of time, and the total ocutput of bearings of such high lead
sontont as ccupared to those of low lead content, will give invaluable
information concerning the exposure. In other words, other things
rewmaining unchanged, lead cxposure and the Iincidence of lead polsoning
'b@causg of it, will éor?@lat@ with the qu&ﬁtiﬁy and prcwarﬁianaz
nalkeewun of the product handled in the foundry. The sxposure will also
te influenced by the vesther and the compositlicn of the population

of the Toundry,s 1.6. whethor oconatant , or incomatant by reason of
rapld labor hwnoever op r&pid Lnereage op dechoase Iu numﬁere In a
vell regulated industry it should be possible to welph these factors
earofully by means of records that are lopt in convenient form for
exanination. The factors that influence industrinl healih {rom month
to nonth oy from a&éa&n to seagon should be surveyed and appralsed
aystenwtically Junt ss the fastors that are directly concerned with
rroduction, cost accounting and 2imilar plant activitiea.

In addition to tha Toregolng factors that Influonce the
saverlty of lead apraurﬁa there is anxiety among the men at present
that induoss a grester freguancy of camplaints. Fvery minor 1llness
iz regardsd with apprehension, lest i1t result in serious 1llness op
even in death. The corrsection of the latter altuatlon can be achieved

anly_by wedical means, and tﬁﬁrérovm somewhnt detalled cugpgestions and
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recomendations will be given alcng this line.

A considerable smount of atientlion haas been glven Ly the
mensgement to the Iinstallation of ventilatling equirment to covract
gome of the worat foatures of the present copdition in the foundry.
The program contemplatod was looked into. ztkappe&rﬂ to be in accord
with the princinles that must gulde éll suceessiul attopte of this
%ind, in that; (1) it provides for tho collection of dusts and fumen,
rather than merely drawing them out and dumping them into the sure
rounding atnmosphers to be doposited elaswhere or reintroduced into
the plants (2! 1t provides for the introduction of clesn tempered alr
%0 yenlace that vithdrawn by suction, and {3) 1% tends to make the
ventiletion independent of the natursal openings of the Toundyry, in
vecognition of the faet that the latter serve not to help %ﬁﬁ to

unbalance a properly desizned ventilating system. As far as 4t goesn,

. the olan appeara 10 be good, znd Lt Is belleved that none of the itoms

of eguirment that have been ovdered wlll be wasted. Hovever, the
equirment will probubly not Le available for some time and meanwhile
‘ﬁvery effort should beo made to bring the lead exposure under betiecr
sontrol. Horeover, the program contemplated hos not been desligned

to complete the ol of vgntilafian fn the foundry. It seems advlsable
that careful end detaliled attention be glven to the possibility of
reavranging the foundry belfore an attempt is made Lo camgl&ée the vene
tilating equipment. 1If the furpaces and the pouring opevatlions could |
be located in one part of the foundry, a carrieor system could be aye
ranged to gonvey the molds to the pouring site. By thls means the
hagzardous opevations could be concentrated in cne well ventlilated area,

and the men engaged in intrinalcally non~hazeydous cccupations would

KE 0013973



not be exposed to lead fumes snd dusts. The unfortunate aspeot of
the nressnt lay-cut of the foundey g thet most of the workmen necd
not have any lsad exposure 1f the plant were properly designed. A
fupther practical point is that Ly dlstributing the hagsrd throuvghout
the foundry it becomes negessary to ventilate it all. The ventilae
tion must bhe unnecessaprily expenalve, therefore, 1 1t ls to be of«
foctive, and in addition the difficulty an& gzpense of paintaining
ressonsble temperatures In the foundry in cold wveather are gveatly
maltiplied. The objgction has been rsised that the use of a conveyor
aystem In 8 foundxy of this type dose not provide for the many types
of alloys that mué% e used. This objection does not apvesy to Le valid,
since ¢ mulilple conveyoer sysuom could be uwsed withmltlisle units of
melting and pouring squlrment.

Tegardless of the sguinment evgntually installed foy the
removel of fumes and dusts, this is tut one aspect of the problem.
It will %@ necossary Iln eny case 0 set up scmething sppreaching
adequate pedical and general hygienic f&ailﬁti@a» Without these 1t
¥1ll not be possible to determuine what the hyglenlo status of the
plant really 1z now or et any fuluve time. lacking such information
the mepagement of the plant will always be in the dark with respect
to the likelihood of difficulties asmong the euployees based on aghual
or a2lleged complaints of oscupational ifllness.

KE 0013974
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. %he rirat requirasent is to set up & satisfactory

. type of medical supervision of the workmen. Oonversation with Dr.
Yavid Peryry bhas served to éa@nnatw&tg that this can be done to the
oxtent of the time that can be made available by Dr. Perry. As time
goes on it is %o be @xgeetuﬁ that more time will nesd to be given to
direct wmedical workt in the plant. At present what is done should be
correst in principle after vaich 1t con be expanded as conditions roe
quire and olrcumstancss perait. The medical activities that should
be underitaken lsmedlately sre as followst

(1) A1l the men now amployed in the foundry end all applie
conts for future employment should be given careful physienl examinations,
the records of which shouwld e complete. These records should be in
the custody of the plant physlcien to be held by him In that degree of
professionsl confidence that accords with ethlieal medical oractice.

{2) ‘he medical recowds should contsin the history of
enmployment, & satisfactory general méﬁiaal history, the detaiia of a
vhysical examination, and notstions concerning advice gilven op trofite
ment peccmnendod.

{7} laboratory oxaminstions should be made in the case of
cach man, conslating at & minilmum, of examination of the urine for
aliwnin and sugay, and examination of the blood to determine the mape
bor of erythrocytes, the nﬁwbek and type distribution of leucooytes,
the hemoglobin content, and the muber of etippled erythrocytes ver
aililon erythrooyten. Other laboratory tests mmy bo carried sut 1n a8ce
cordance with the roguirasents of the case at the request of the physie

cinn. Storecscoplo chost roentgenograns mey be ngcessary in somo instence
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especially if there is reason to suspect significant exposurs to
31lics, a8 in the case of some of the nelders. Serdloglesal tests
slso may be requived in some cases. In many industrics these are
requived routinely. The advlce of the plant ohysiclan ca this point
ahould be folloved.

{4 411 men whose olinical ploture suggests the oxisionce
of lead intoxiecstion should have leed determinations made cn the
blocd and urine, 2z 2 means of gubstantiating or @liminating that

dlagmesis. If local asrvangesments can be made to have such tests carrled

cut . this work can be dome locally. IF not, this laboratory 45 nree
sared to aér?y out such fests at cogt {or such g period am may be
necsessyy for the msintehance of the progran recomnended. Detalled
iInfermation on bhis peint will be supplied to Uz, Porry: in the oXe
moctation thet he as the rospohnsible physiclan will express his wishes
to the management Ffor thelr conalderation.

(5} reorilodic reeoxamination of the workmen and nericdic
rechacking of the leboratory findings should be cayrled ocut ot such
intervwils as may be necessary and feasible. The frequency with which
this should be done will depend upon the actual severdty of tho expoe
supg encovntored by vorlkmen ln the foundry. It 1g antlicipated that
chpepvations will be made to determine the extent of the ozxposure (see
later recommendstions in this regsrd ), and that reccumendatiocns es to
the frequency of the perlodic exeminations ¢an Ve based therscn. In
apy case, in view of the facts of recent montha, Lt is beligved that
the blood examinetions {microscople; must be repeated at gquarterly
intorvalas. In the case of persons vhose condition justifies the suse
nloeion of undue load avsorptleon they will have fo Le done at more

frequent intervals at the discretion of the plant physician.
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his opinton justify such exaumimatlion. He should supervise the nurmes
1n all thely vork and should orovide standard wiritlten orders for the
handling of all typem of injuries end illnesses. Ia other words he
ahould direct all medical activitics in the plant in detsll and should
keep himself informed of all that transpirves that may be related to
health and medlicine.

| {7} 7The plant physlcian should inspect the plant carefully
at cnce, and nt Intervals. %o should keep himselfr familisr with all
the onoraticns, ¥ith the various types of work in vhich the msn are
engaged, and with all changes that take place from time to time, to
the end that he will understand the opportunitlies for haerard that
ogeuy normslly or under unususl clrcoumstances.
) The recommendaticn of the physiclan, with respect to
the diloposition of men who are 111, and Toyr the transfer of men to
lesns hagagdous Jobs o0y medleal o hygienlc reascons, should be regarded
as mandatory. It 1s only under such condliticns that he can be expccted
t0 accopt responsibllity {for the safely of the mon, and that he cun
hope o gain the confidence of the men in his professional efforts
an thelir behali.

IZ, The second main necossliy is to detemmine the oregent
status of the men in the foundyry, with respect to thelir lead exposure
and atacrption. Air anslyses have been made previously, but 1t is not
cortain that the results of theee aﬁe represeatative of the facts at
present. fLeriainly they cannot give the information that ls needed
wvith respeat to the exposure of the men, fox théy fuil to takwe into
account loed that may be swalloved as the result of the conditions
previously discussed.

It is belioved that the best approach to this problem 1o

N 1YWy



to obtain samples of urine and fecees from zelected men reopresentative
of the werlious occupations ln the foundry and in the rooms aceessery
to the foundry. This will invelve the careful selection of men on
the baslis of their rellabllity, their genersl stabllity vith respsct
to the likelihood of apprehension on thelr part, thelr willingness and
ability to follow the simple inatructlions that ars necesssry for the
sollection of sstisfectory ssuples, and the length of their service
in a particulsyr capacity. HMen who have been In the employ of the
Cexppany Tor some tlme are especlislly desirable for this mrpose. AL

lasges of euplioyees should be revresented if poasible. I this ls

&3

not vossible, a Lintted mumber of carefully chosen men wlll provide
the best pemples. Tho men chosen should spend &ll thelr working day
in the foundry. The forsman and agslistant foreman, ong op IvWo each

of the Marnace son, pourers, swldera, shakers, ssnd condltioners, and
zigckeras may best De studied. A Janitor should be included; ss vell
az o maintensnce man 17 aveilable, and o laborer who hue been spendlng
some time 1n the petal washing room, vithoul entering the foundry. A
fov men from shop sreas contiguous to the foundry would also be uaseful
subleats., '

Coentainers for the collection of these semples wlll be
surplied fn scaled hags. Thess sbould Le given to the msn vhen they
sre ready to go home, after cleaning up and chenging clothes. Written
instructions will be provided rar each man, and in addition oral inw
‘structions will be provided for lssuance by the person who accepis the
regpansibility for this werk.

The fecal samples will reveal the genersl magnitude of ithe
exposure to dusts by both inhalatlon end swallowing, during the reriocd

of 8 day or tvo preceding the collection cof the sample. Therefore,



the samples must be collecled aflier a4 voerking day, end not after a
Weekesnd or holiday. The urine semples Will show the extent of the
lead absorption of the individual and thereby will 1llustrate the
sgverity of the sxposure ssscoisted with hls cceupatlion.

Comnlete cecupational histories on the aslected men will
have to be supplied to facllitate the interprstation of the resulta.
The examination records on these mien should also be supplled.

The snalytlcal work will have o be Jdone In this Laboratory,
and the offer to do 1t is barsed on the bellefl that it is necessaxy for
the oroper carrying out of the yrogranm recomuended hereln. Tho work
will e done st cost, mince this Iz & non-profit organization, and
an estizaste of the probable cost can be areived at by teking account
of the fsct that the asctual ocost of such v@rk ayproximates $5.00 per
asmrie apalysed. The oxpress charges on @h@ shipment of containers
and samples will be defrayed by the Johnson Dronsze Company .

in éannagtian wiﬁh this analytical JUVaY , it’ia sugrssted
that Llood smeszrs on the men be psde in dupllcute by the laboratory
techniciean, he %o exanine one set and vwe another, a0 ag fo detarnmine
the extent Lo which agveemont ocours. Thla can be arranged by moans
of dirscit correspondence between lhe laboratory and cupselves.

A report on this work with any additionsl recommendabions
that may be justified will be submitted.

Noetet If Lt should not be feasible to carry oul the procedure ree
compended shove, 1t is vosalble that much the same information can
be obtained by the collectlion of ssmpler of blood and smell zammles
of wrine by Ir. Perry in the couree of his physlcal exanminations.
The anelysas of fecen would be very useful but 1t can be dlapenzed
with if necessary. The small samples of hlood and urine are sspow
clally adanted to diggnostlce work, vhile those recormended above are

mere useful for determining the exposure. The cogt of the analytlcal
work vonld be tho same (per sample ! regardless of the size and nature
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of the sample, since the analytlcal manipulaticns and vrocedures are
practleally the z6m0.

The opimary purpose of determining the severity of the
load hazayrd is to Iind cout how fapy it Ls necessary 1o go wilh respect
to cemtrol measures and the frequency of the modleal examinations. An
additional advantage liles in the fact that such data will »rovide &
bage ilne by vhich to moasure the offectivengss of the otops that are
takon 10 reduce the lead exposure. |

A series of samnles of deposited dust have been regquested
in owder to deternine the sipniflicsnce and thea Jdistribution of the
dust hazard. It iz hoped that these con and will do obtained and
fomearded Lefore any signifleannt changes ocan Lo affectod. These san-
nlos consist of the following items: {1} Iust from top part of foundry
near sand collecting snd recilaiming equipment, (2) Rafter dust ncar
ments washevoom, (3) Other samnles (2 or 3! of rafter dust from
Ldentifled locatlons, (i) Pust frem the top of lockers in tho men's
wahersom, (5! Plnely divided msterial from that which 1s tabken to the
motal washing voca.

ITT. The third major recompendation has to do with the
reduction of the present losd oyposure in the fouwndry by olimineting
the unnecesssry ingestlon {swallowing) of lsed aszoclated with theo
proaent lack of cleanliness on the paprt of the premlses and the men.

(i} It is ontirely nocessary that changeercom snd locker=room
facllitien of satisfactory charactor be provided in a su&tahl&.leqatian,‘
?h@:@ should Do & double ioaker system, with léekeﬁa for the personal
elothing of the men in & clesn and uncontaminated part or room, with
addlitional lockers for the workeclothes in & section or room that la

coertein to Le somevhat comtaminated by the men when coming from thelr

e 0013950



work. Shower baths should be zo installed that men san gzo into
them {rom the unclean slde and emerge fr&m them inte the clesn side,
3¢ this is vossible. The so-called unalean side should be Lept as
elvan &8 posgible. Tusts should not be allowed to accuwsmiale,

{7} Osther sanitary Tacilities (toilets, and washebasing
for use hefore cating), should be so aryenged that the "olean” lockere
'frca& will not be contaminated by men golng and coming from thelr vork.
| 31 A luncheyoom soparate Srom the washerooms should be
nrovided in such a loceticn that it can peadily be kopt clean and
frea of dust and debris. Men auet not be rersitted to enter 1t without
romoving dust from thelr shoes ang clothing and weshlip thelr hands
and {nces. 4

{8} Provislon iust be made for clothing fop men vho vork
in the foundery. A1 clothing is to e furniched on some mutually
agreesble Leslis and nrovisicn 1s L0 be puds faﬁ having work: clothing
laundered «

{3} Pules must De drawn up, posted, snd enforcod by sue
rorvision £O the end thats

{a; A1l foundrymen change olothing before golng to worlk
and bathe and change btefore returning home

(6! That all men wash their faces snd hands snd remove
dust from thelr clothing and shoes before entering the lunchepooms

(e} That no food or boversge (other then that in dvinking
fountaine ) be kept or consumed in any of tho vorkerooms of the foundry ,
or In any other plece then the lunchevoomy

(d) That the cheving of tobacco during work hours be dige

continued. (This rule ls advisableo tut 1t may not be Peasible to nNO.
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nalgeie and enforee it without wundue resentment. In liou of such a
rule men can be instructed how to handle thelr tobaseo with such curs
as lorgely to prevent ils contaminution.; |

{5} GCood housekeeping can be carried out even in & foundry
wy attention to a fev simple prinelples.

{a} A1l dusts that collsct on roofs, rafters, window
loedges and other {lat surfaces chould be cleaned up {requently, oree
forably by vBcuum cleanays.

{b; A1l materials contalning lead compounds can be kent
In limited locstions and dlsposed of befure they dry oul emtirely.
This appiiles ohielfly Lo molding sand and debyis, wvhich can b spread
ahout careleasly or hent olsaned up so ag not to be plieked vp by air
surrvenias. Other metevialsg should be kept Iin receptacles o fay as
wogzible; and whon possible sheuwld be handled end Lransported In a

olet state. Careful atitenticon o detalls of this Ixind cn the part

s

of sn intellligent and Eng@ﬁieum supervisor or safety aﬁgiﬂgar wiil
gliminate much nsedless dlsseminatlon of dust.

{c) Rest rooms, lockererooms and luncherooms must be kept
entirvely fres of dusts, vaslte and debrls.

v, The fourth recommondstion is a covollayy to the
thind, in thet continual supervision of men and critical ozeminaticn
of current practics iz reguired to preocure and maintain safelty in
hazardous cocupstions. A man responsible for safety, and for the
preoulgation of safe practices should be delegated to work with the
rhysicien and the menagement In promoting safe practices and in ene
foreing adherence to them. This Job requires intelligence, tact,
husan underatanding, patienco, and persistence. 'It is best if he hae

authority but uses it sper’ 7ly. Accordingly the best results ere



7.

ususally cbtained Ly a8 technleoal man, with experlence I1n snd rospomgle
bility fop production, who vwill be reapected bY the men for hls knowledg
and tralning. IT7 he Is sgreecablo and persuasive at the same time,
nis tosk w11l e easier. He should see that any regulations epreed
upen as desirable and negessary are circulated, understood, and ooms
rlied with. He should atudy the plsnt operations and thelr hazarda
and suppest means for improving the former and reducing the latter.
PRt
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