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Suryey of lant

Yarious plant oparailons wers examined with She

1dea of nosing the general charactsyr of tha lead hazaris sn?! the
degras o which they night be desewving of study, The Tollowing
notations are not desizned to deseride the oparaiimg o2 thelr
Bazards in Qdosall, bud are intended ss o voush working duris for
further atudy and also = Jentative sugoeationg for nakling ine
provenents,

Hhot Touwar

The hagards in the prazent ssthsd of naking shos

are those actually asacoisitsd wilh operating procadures nlus
certain inoldental an@ unnegaseary lopd oxsosures which arige
from relntively orude methods of housskeeping snd general gonitoe
$ion, Tha sxposure i vapoars of molten load at the top of the
tower may be aonreoiabls, This oould bs redused 1f nocesssry by
giving furthor éeﬁ&izé&‘ﬁaaana&an 10 %ha.?antilatian, espanial&y
ovsr aor at the siﬁéfaf ﬁna'gn?farﬁ&ed pan into whloh the molten
metal ie run, One auapé&ﬁa; novever, that the gleaning up of the
ares around the melting pots and the Qﬁﬁiﬁm&ﬁﬁ in this apace reasults
in more dust than is necasanyy, 3y csarcful atitention %o the sunothe
ness of the floor and by oleaning with a vacuun clesansy, The duat
hars could lsrgely be elinitnated,

o On other floors, the handling of the ahot, in sording,
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that 2he ellef exioaura srises Trox the accumulaions of duat in
eracks and on vouph and lrvesular asurfaoes of floors and ateps,

to De disturbed by alr ourrveniw snd by movemenia of the workmen
when oarrying on Sthely normel work and when sweeping, Tho Duilde
ing, in other worda, is no% oz oloan an 1% sould he, end 15 of such
aconatruogion ns %o be 4Aifflcult o kesp olenn, iIf A% ghould be
found to be hecesasary Lo deorcaas the lead oypogure of the nen,

1t would saen to be asvisable o loprove She bullding, (fioosrs,
ateps e36,) and to do all cleaning by vacuum,

Suoh contact aa $he wvoriamen have with 4Airty and

‘ﬁuaty surfaces s gomewhat more lmportant hysienically than need
bo, because of the noow quallsy of the washeroosspg, the fallurs %o
nrovide oclothing for uss Suring %he work, and the absenoe of ghange
mong and double logkers, The need for theos faplllitlea as for
the othor hyglenic stepa refowred %o depends upon £he magnitude

-af the avereall szposure Yo lesd, whioh, presumadly, will be
determined by the study of o repregontsilve group of these nen,

It nust de adnmitted, hovever, that tho washeroos and fthe lunche
roowm facillitles are rather elomentary, and could no% be regaried

a8 sdequete in conneotion with an bazardous lead trade,

Certain othey notivities unrelated %o the progsdurss

&§ the shob Sowor, Mt carried on in that dullding, require comuvent,
The preparation of the netsl for waking Tullets thath shatser when
they hit, and tho handling of this metal, are dusty processes, which
47 thoy ars $o he taontinmed, ahould be reoygunized eonpletely pnd
pronntiye At prﬂsant tho dus¥ evolved negessitates the use of |
raspleators during sertain operstions and whon floors and working

gpaces are oleaned up, The use 0f a respirutor nay be justified in
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certaln intarmittent and conparatively Iinfrecuent Jobs, Othere
wizse A% 13 an adalasion of the ungatlsfaafary statua of piant
bparaﬁzona and ghould not he sondoned oxeept during psrinds when
plant proceases are in a develonnental astage in which Zhe nature
of the evontual hazards is uapredistebls,

The handling of dross in this bullding i1a nat
gatisfactory, uoh duaty materials ohould be sepgregated ng oulokly
an poasible into a separate and woll lsalated aven, and should e
handiod, so far as posaibdble, by mochaniosl mueans, with apeolally
desipned, dust-proo? sgul ment. 7The floors in sush an sres should . |

~ be omooth 80 a3 %0 be sswily tlosned and other equiynent should ba.
arranged in an orderly and convenient penncy with an eye %o a&n&ngiﬁg~
handld-z. Olocning should be done by wacuust 1 nosaidle. Xn&eed 
whors load duats oeoour, one may desoribs sastiafactory cleaning
asthods, in gonsrsl, a9 belng oither (L] by vacuum, or {2} by
unt pethody, - hosing, mepping, o sprinkling,

s Sinlddnes

Sone dopree of 1&&& asxposurs i certaln %o oxiad
in connsotion with bullet molding by any of the processes novw in
usae, as the result of fuses frow molien msial, and dusgts and metal
particles wvhich colleot on floors and on oquiprent sround the
operationay The napnitude of the aotual Qsngew fron these ¢oublned
‘sources is unknown but probsdly small, but sgain such luprovement
a8 may be neogsaary for hyglenic rexacng oan proﬁmbly we obdalined
by rore Tigid and sore sfflcient hwuseheening,

An additional and avoldable hazard arises fron the
fashling of bullets punched out hy tita newer cold proceass, The
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tunblers produce gonsldersble and, I should judge, dangerous auantisies

of duat of setallic lead, Thesze should be carefully hooded $o provend
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the dlaaenminstian of dust. - .
In shis group of provesyed, 6190, uwanimrosn and
Lunehwerosn facllitiea of mz attonetive Al sanidaey Syoe should
be availgble for tha workmen, and 1% ceens probable that ehange-
reom facllities and routine chanping of alothlng pnaming and
oveoning would contyibute s the sffoutivengas of genersl aanitaiion,
The _wa.".&.cwing: of lesd wish Sobagoo «nd fTosd aan Be avsided by
proper atdeniion to 3w a&;&miim&ﬁ af elothing and perssn af worike
fale 1% suens i‘;zgfm.y inndvisable to pevalt ar %o ENAOUPRIS QATOm
losgnose in thess mabbora, shen ML 0Hrelassnoss FAY eNosivably
Tring the total lesd oxposure up 8 & denmerong level, whereas the
mavsidadls soopationsl exposurs may no% of 1teel? he dangernug,..
in Tthis connsotlisn, the habit of chewing Sohweos La :‘im?:masiy not
sdvantepoous 0 the warizten ond ohunid not ba ensoursged, One

Hegitatead S0 sdvize the raadriciion of 3ush & paraonal praotios,

el "
Lo 330

£ Dvoswine with Holten faoad,

I% geeug probabla thet $he use of carbdan or ohinrooal
to provide & vedusing alnosphors overiying Basha of molZen lead uged
Lor tempering ntosl, diminlahes the s’i.ima hagard sinogt So the
vaniahing poing, I8, therefors, these lesd Dashs are handled witt
care sgainat splllege of netel or dross, 0o that the flcovs and
athay aurfaess wilhlin the v&smwg o the warkmoen nes Ropt olann and
Prea of matorialas whieh eonld Pive rige %o quat, Shers shonld e
11l haserd ad the temparatures pravalling. Hove sonlin one
questions tho cleanllnesy of 0w swrroundings and wonders aa %o the
gazatisies of lsed whitoh are awellowed by tho vorvmen ag the roosult
af sha dirtiness of his surmundings, 2lothiag, o%8., and as to the
uantisies of duat whilieh are winossasarlly dlaseminzted Ingn +he alr

by strong eonvectlion curranic swoepling acrosa surfaces contanlinated
Tond
with load Qusts, KE 0018539
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Sartionlate ioad in Tapret Pangos,

he magnitude oi’btha land GZUOZUTE 20 pon wh
go in and sut of the ranpes is a uatter for conleslure, Tho
maxinal degree of the expogure can baat be determingd by aly mnalyases,
and the algnifioanse gan probably be nassosged wilh aurflclient asgcuracy
by taking in%te asosunt the dopree of She alr sontanination =t the
tine of enSmuice of men and ths Auration of thely atay within the
wanges, I should pecomrend aly sampling corrled out in asuch n
nannayr as to indicate the degras of contaminasion and tho mte of
subsidence of tha load parsicles, &3 o haugesieosing measuws I
ahouid sugneat the advioability of eonfining She dlsindegrated lead
to the apace in vhieh 1% la produced, by so designing the entvanece
to the ranges Shat 2 nininal ansunt of dobrin ascapas s5vay tho
whprachold, whether in the form of partleles which £all on or sulside
of ths dnor nill, or as matarial corrlod out on the shoea of nen vho
ontar, Tha construntion n? the dosrway will solve She Porser item
wville a almple typs of seraper b the entPanos would probably tokie
gars o2 the lalter, -

Dagormendasiang Sow S _
Varlous ohaervationa have been zade on the laad

pantent of the atmogphere in varioun pavrts of the plant, I% is
suggested that further obgervotliona be oavrriad oul during the
coning year in order 1o oblaln dats whioh osn De corrslatéd with
nerlodle analyaes on the graretsa of worknen,

2y wapoon of thes sosewhat 19&3 than 1donl condision
af the plant with peapect to house-toeping ond asnitation, it asous
gertain that sl &n&lﬁaea will not revenl the zapnlitude o the
oxpooure of workaen in & sonprelencive manner, Hornovew, since
reapirators ars uged in 2ose arssa 1t 1g certaln thal alr analysss
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.
in s“,a nrans will not yield z proper baals for the evtinaiion
athuhuIed lead, Accoriingly, there 1s svory roason o regard

ICﬁSOV‘B doaira %0 obteln analytical date on $he workmen aa

»r and wise, Undeyr the canditiong sthe$ prevail in ¢this olant
Shere s no ofther astiafactory way of detsmaining the aotual lead
’bﬁpoauro of thoae nen, In order %0 obiain the most adequate infore

matisn by asuoh noans it 18 nocessary o conalider certaln ratters (n

the licht of exparisnoe,

8 ust-lnden alr wvhen Breathed into the thormmx results

i 3 othoe partisl daposition of Cust on the Bigsue of the lunpo and alyr
vaspapea, ¥V arable proportions 0? 3uah.duac. dependont upon a nnber
22 Tnotors, entey the nascpharyny and eventually the alinmentary
tract, vhenes 1§ 18 largely evacuated with the feoes, ?ouxhly,
thorefore, the quantity of Lezd whioh appears in the Teces on nuy
one day, ninug She quantity lngested with the faod, drink and chewing

" zobeooco (or ofterwise} on the day before, 18 equivalent s thay

derosizad in the nagopharynx ag the werult of Lrenthing dust-ladan airn,
'Qn'the pasis of this principle, the study of the feoes of a group of
&xpaaeﬁ.wnrkuan who have worbed on the day oefore, Will 7ive a falirly
olear idea of the sxtwns of thelr exposure to lond, vhethor through
inhalation, aaralesa ingeation, or a conbinatisn of the two, It is
vary ussful, thersfore, t0 8tudy the feenl lend exerotion of men who
are actuslly working, but if two o nore days intervene between a
working day and thes collectlon of the ssnple of feces, the result ig .
vaslueicas, Such samples should not be collpeted over the week end oy
during any xind of hollday or layeoff, Sor zost meny a singls normal
evacuation of feocea 18 substoniisliy ecguivalent 20 a 2iehour asmola,
I$ 15 not necessary, nor 13 it Fosgible $o oolieot a i.iwur fescal
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gample, sincs tho alngle average sasple hag been foumd pdequate,

In order to avold pgyods contasination of fesnl
‘semples wisth Guast fros the plang, 1% 13 nesessary $o have ftha men
oollecot such aanples at home, Ascordingly ths men are lnsiructsd
as o0 what is cdenired, written inaﬁruatians are »lased In thole
handa, whers these can serve any useful surpose, and the oontalnars
are elsher given to them when they avre ryeady %o depart %o theiy hones
or, better, the contalners sre dellvered %o thelr homes where the
gamnle can boe collicotad altsr or before worklias hours, after bathing
and changing clothes, The nedsagary instrustions save given in the
Poliowing paragrapha,

’ The chomloslly olean jay supplied fow the sollestion
¢ feces nust e kept and opsned in a place uwhich 48 clean and fr&a
of dust, and 1 which 1% will not be sverhented o frozen, It muab
be hent asenled in 458 papat bag undil 1% L2 %o hwe umed,

A single average op normal oveoustion should ho
aulleated direostly int6 the Jar. No intermediste oontalner may be
upsd, noy should any greaerv&egvevar ather materiasl be sddod %o the
3&3?1@; (I presarvative 1o requived a sufficlent quant ity will be
added in thig laboratory.) Oreat oaro must be exeralsed sgninat the
ingrodustion of duat or any athay fovelgn materdal intd %he sample,

Larativoea op aa&ﬁartina'éuat net be enploysd nor ashould sny other
| msdicine be taken for ot least fortyeeight hours before tha colloce
tisn of tthe gampia, oeveepd on tho advice of the phyaisinn in ohavrge,

The rubber ring sbould ve oarefully sdjusted, the top
alaa@ea carefuliy and gseourely, the Jar should be 1ébeleﬁ with the

‘name and date, and mesled in 1%n peper bag,
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Samples should be packed carefully %o avold
breakage and shipped by smresns to e, Vobert A, Xehown, Netfering
Laboratory of Applied Physlology, Golleve of Hedicina, ¥den Aganue,

Cineinnati, Ohlo,

of Uninmew Lood,

Lead Iin ﬁm urdne, as 4diatingulshed fyoxm that in the
fe0as, Lo the mésult af aotual lead absorption, Tho urinary outpus
‘and poncentration:” a!‘ lead vary wilth a nuabay of xolovs, ohlef anmong
whioh, in onder of desressing laportanoe, e {1) the quantity of
load soSually avalliabie in the j&iwuea of the body, (2) the mpagmlitude.
of the atreas Sf l1oad entoring the Dlosd and tipoues from Yhrious |
rortals of 'a;h:;oz*pt:mn, and, {2} the water intake and ou‘cpz:?:. ney unit |
of time, I the individual under atudy is not sotually a}mm‘bmg
sipnificant quanzities of lond fron the lunips oy alinmentary trect,
she urinayy iecd lewel Lo indicotive of the magnituds of the ;arwioﬁa
losd abporptliong 1.2. the lesd content of &he body ad & whole, This
mekey tha detersination of the urinsry lesd exeretlon of prest v:&r-.«zc:-é»
tioal {ADOTLanes ag 4 HeANUTe af the mlz{gmw&a af scoupsSional lead
sxmosure ovey a ooneiderable pericd of time priuvy to the sbsewwstions,
To be of m@mx'vﬂu@ for this purnose, 1% is advisnble to colleet
sanples of sufficient volume to omooth out the variation due %o the
ohanges in rate of water intake and gutput, Thersfore anall {spos)

samnles are leass valuable than aspples colleoted over o conaiderable -
period of $ime, Spol sanplen, on the other hand, ¥ collooted with
s@pguate care arainegt minute ﬁ‘&ntmimtmn, under She observation
of the exaniner, rule out the misleading influence of intentional or "
secidansal ocontanination of sonplies which are collested by workmen
wishout congtinual surervision, In sone inatsncea both types of

uprdnary ssonles are neosadary o ascertsin the facts ns o $he sotual
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urinary lead exeretisn, I8 either cose She greatest oare nossibls
18 required So obialn uneontaminated anmples, The ingtwictionn

1iated below chould ba atriotly observaed,

R kx> ‘.» EA{ i '

The ohanioally clesn bottle suppllied for the collsntlon
of urine rust be Rept and opened In 5 piszoe whloh s slesn, ér@& of
tuat, and nsither axossalvely g or of fressing Semparsture, It
rmist be kept ssaled in its paper bag until 1% 1s %o be used ond ahould
- Ds atormared zighkly'and\reﬁurnﬁéAaa the bag aftor onch uge, Abtenpts
shonld no% be made to obialn ssopiss within s »lant oy during vork
rorinds, unless the nromiges are Wmauslly clean and fwoe of lead
gomponnde, It 18 penevally advisable to have the consainews dﬁl&verﬁdl
$6 the hons whers the semple oun ba enliected Dafore and affer work
houra, after bathing and ghanging glothes,

Urine should he oolleotod diresily into the contailner
at gonvenient tizes over s pericd ¢ houys oy days Until nod lesg
ldshan thres aquarts have beant obinined, Ho intermodlavs ocontainer may
be usel, nor should any proservative or othew matsrial he added %o
zhe sample, {(If prosorvvative ig rmqgkraé.a guffioient suantity will
be a8dad S0 the container in Lhia labomaSory,) Orest ears ashould be
azerciae& apainat the Antroduation of dust or any other Lovaimn
naterisl into She oonlolneor during the porisd of collestion, Umisual
guantities of ﬁaﬁar oy o%her 1lguids abhould not be taken in ordeyr to
apaod up the oolleetion of the asmple, nor chould medioine de tnken,
exsept on tho advice of the vhysician in shavge, during this period,

Yhen the gsample has Dasn collested, thoe hotile @hoﬁld
be gtorpered 3ichily, labeled with the nsme of Zhe peraon or notiens
and asaled in itas paper bag.

KE 0018544



-

o Saken in s doses vhich Ag

Uring nanplos mind

rea of dunl,

The subloed oy nailen® munt remove any dust laden
alothking hefore onsard '.. o tha won in which $he sazmis in 409 Do
salkan and ocuat bBathe, |

Approxizately 100 ao of urine should be woided
direotliy into tho esmpls bodttle in the prodenns oFf the physioisn
or abtzndans, 7The sdopper (and tho proleoiive cover of 2i%dow
saner) ahouid me vremoved and Bald by i3 top in the hand o7 ¢he
assendang 20 thad 1% 2ay nat De nsntasinatod Shrozgh confzol with
lzaky tabla or othey oblsed, I3 shouid be restorsd %o the bovtlie
24 zoon as the gauplo hsa bémi Avininad, after which it ahnuid be
saverad with thae 2ilter sapsy shield, o progervailes m"‘ S e
mutorial may by 288ed 4o the gamniae,

Tha boatile should Do Jabeled with the nnse of the
vatleont and the daie nnd hour at whlch the smapio wes tabken, and
sacked with opvy agaelne® the pogalbillty of Dreckape in translt,

Iy mast e amobagised Thet avat ssonipg spllzetad in
industrisl plenta should da obtalined undsr obaervaninn, afler the
workasn Has rescved bhla olothing, and has Dothed thorousghly, and
then hag entersd o clean roam, Free of duey, where the gasple s
v:oiaed. in eww instanes Sha siopper of the Dottle shouwld Le
reaoved and hold by the aexsmined o0 A% w111 5ot De ou§ down on any
table or shel? or other gurfsos, Afler the woldlng of the ssuple,
a8 ahusald be returned divestly o the DOitle whish then 1 onpped
stk Bk 4250 papor gover, snd secured In place DY a rubber band
or atrdng, I shouid also bo streased Shat worknen ontrusted with
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the oollsotion of largs samples should ha_@&ven caraful varbal

ingtructions in such manner that they wilil undewstsnd fully vhat
is sxpected ot than,

Mool samples, collected in the mannoy indicated

in the inatruotiong llsted balow, are of naavéhiafxy in verifying
or cheoking the valtélty of arine samplog, Yhen shisined ln such o
manney that no possibililey for contanination exicta they are valuable
in that ﬁhay gan. he obtalned witnaa% shy dapendensa unon the offords
of the ﬁcrson fyon whon they a?@~3%kang They sve n0% ss valuahlas
otherwigo as urinary samples, Foyr thisg wennon tholr use in oup
handg &« pcnttned chlefly to diagnostle purcoses when one wishes.

Lo .obtaln 8 spot asnpie ar”ﬁyﬁn&x and = corroborative nsaanle of some

o%her mnterdel at the time of 5 4Ll ﬁloal sreminntion, Ye sugrast

that sueh aamylaa bhe ohisined whanevar a man patentially emoned $o

~ laad hazards preoents hizgelf to the plant physislan with aseelaings

which ore esmpat&bia with op 8&? ros tive of & disgnoaeia of »lumdlan,

Containers and noedlea oan de sent on ah&»ﬁ notice for this purpooe,

‘%’f)'?' uwac"i Al ipaig,

Hlood aﬁmyl&a muat be taken in a space which o

 fege of Quat, Deapits thig precaution 1% 1s nagyRsey to use the

most moticuicus care cgzinst the ocontaminstion of gomnios with
surface or atmosphords dunts, |

The gubjeet or patient oust wesove gny dust laden

'olotning hefore entering the room in whieh'tha sumrle 410 %0 be

ta&ﬁn, and nuot bathe,’

The cork ohnuld be removed fyom the tube In whioch
the DLlood 15 to he drawn only during the wisthdrawsl of the blood,
aﬁd shnuld not Be pemaittsd To come in contact with the table top
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or any othey potentislly unclean surfocs but should be held by
1ts Sormost part or lald down within ite filter rapow wrapping,
and replsoed as goon as the biood hes besn obizined, The filter
papeyr cover ghould be raplaced and seoured around the negk of the
Zube by meoans of s rubber band,

The atoerils noesdlao provided in a seoond tube should
be uged to wvithdray aprroxiuntaly 10 oo of blosd dirsastly into the 4
dload tube, Under no oiroumeiancss msy any anbisosmilant or othoey
substsnue e added or any interandiaste onntainer be uged, nor may
1he needls be sderiilzed by bailing in water, I tha latter ahmﬁ.d
be rondered nonesterilo seoldentully, it should Lo Mlomed pantly
bafore use, Aftor ugse 1% uay be rinsed out with cold wator and
roturned to the tube, Cotton should be nlasod at eithor ond :.;-:nci
argund the hubd %o provent breelare in transit,

The blood smm@é shonid be lsheled with the nane
of the vatlent and the date and hous az which the aamplae was token,
and proked with oare $0 oo that the oork is sooure, and $has bLrenkape
moy hot oocur in transit, | -

, The gamslo stiould be nalled o Dr, I-'?éamr% fe Bodine,

Tettering Laboratory of Applied Phyasology, Uolleme of Hedloline,
Cinginnati, Ghio, : B

In order to Qetermine the sagnitude of the lead o
pogurs ssscolated with the oporantliong diseussged shove, ond %o
discover the variationa that ooour from opesat ton to operation, and
from time %0 tine, a group of repressntative men should be ge},@gg@a,”~
on the bagls of their rollablilty 1n doing hat iz vequired of them

and on tha furthoyr bzalo of the constanoy and durntion 92 thold ore
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»loynens in relailon $0 soms partioulsy typa of cooupailsnsl
exposure, (This seleotion wne nade Zendatively at a oonfarence
between Ura, Yeaper end Kehowl)s Thoese non should be followsd
quartarly,. 50 a3 %0 ges any soasonal influennsg due to Sennper:s Ture,
vontiladtion ete, by moans of fecal somnles nndy, g0 Tor ng %M&‘b}.a,
by large esmples of uving, if luvpe samuples of urine osnnos be
obtrined, apot samglos may Do usedy bul for wsasonsg indlosted,

these will be less useful than iarge samoles, Dlosd samples could )

be used to susploment the apot urine samplaes Af desired, but the
gxpeonag of the work will de inorcansd Shoeraby,

Contalners for Sthe sgliection o thass gamsles will. . |

‘va ahipred by eprads fon the i&’émmmry, in manbars gufficimng
%o care for the samples agroed uoan, | | -

P theve are Ganen s;ug@;esﬁ'iw o2 lead intoxdoatlion
- among vorkmen during the year, 1t 1s suggested that blood semples
and apot ﬁme samples ve obfalned on theom pronsily for msnualyain
and proaent report by tolegram,, thase %o be nhécima', iater, 1if need
be, by ;arga samples of urline,

1% la furshey aupnashed i: bt mem gmenra By provided
on sll men on whom sanples ars ob%alned, and that thess be aent to
ug at the tine the szmples are fovwarded, These should be unfixed,
unstalned snesrs Yaken on carefully slenned glidea, spread as uns.;
forply as poasille, and of a thinness suliable fow diffevential

countg, They should be aljowed o dry in the alw, 3.abe,1ea and
_smm; %0 ug in slide boxes, tho laitar €0 be mmmaﬁ by ua,

mmmm opcupatisnal historlaes and medical wecords

shonld he aupplled on ssch oase taken undewr atudy g0 $hat our data
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DIrattor, ADLLETING LADOPATOTY
of Snplied Physiolaspy

KE 0018549



