
September 16,1939

Mr* C. S. Anderson  
President
Belle City Malleable Iron Company  
Racine Steel Castings Company  
Racine, Wisconsin

Dear Mr, Anderson;-

In pursuance to our
conversation, I am sending you herewith a memorandum  
giving you the detailed instructions with respect to  
the collection of the samples which are required fo r  
our study, and giving a general summary of my obser ­
vations at your plant together with a statement of  
what we hope to accomplish by means of the analyses,

I attach one copy of the
instructions which should be issued to the men as  
written instructions. In as much as you have Indicat ed  
that you do not want any identification of these in­
structions as having come from roe, I suggest that y ou  
have the necessary number copied for distribution to  
the men. I will not send instructions with the con­
tainers as is our usual practice, in accordance with  
this plan.

If you will survey your  
situation in line with our conversation and with th e 
memorandum which I am sending you, you should be ab le  
to decide promptly the approximate number of men on  
whom you will wish to have samples obtained. If you  
will let me have this information, I will have the  
necessary containers shipped to you as promptly as  
possible. In as much as these are gallon Jugs and  
since we do not have any very large supply of such  
Jugs which are not in use, I shall not make any  
attempt to send any containers until I hear from you  
as to the number that will be required.

For the sake of my own
convenience in not maintaining any account, I am  
sending you herewith a bill which covers the eaqjense  
of ray trip and ray fee bill which is in accord with th e 
proportion of time which I spent in your behalf. Any  
other bills which are the result of analyses or othe r  
work, will be sent to you when the work has been com­
pleted and reported.
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Expense Account and Fee Bill  

of Dr. Bobert A* Kehoe

For Trip and consultation at Belle City Malleable I ron  
Company plant at B&cine, Wisconsin, on September  
l^th, 1339.

B.E. {Cincinnati to Eacine and return to
Milwaukee) . . . . . . . . . . . . .  # 13.60

Taxi, breakfast and incidentals . . . . .  ^.00

Total (Portion of expense allocated to
another consultation) ........  . # 17*60

Fee on basis of 1/2 day at #100.00
per day . . . . . . . . .  50.00

#67.60
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n m m m t è m ©a t m  t*&®&  A eseeiatea
tfitfc tt» Pm& m t t m  ©f tfali*afeu Iwm 
Cottta&alng L®&df at th© Heetne, Vianoiwln  
l’Xant of tfa# Beli© City KalleabX« 3wn Co*

.Ow*»to.g<Wiwa Oanaìaea-atlona  

Ĵ.'te»ì?lag-!!iag...!rf-.Ki»...»««ayBta.of M r  far. Um«. Oontgot

fiso eeiitaatiaa of % M «Ignlfie&neft of ooeapaftSsonal  

lead B^pQBum by detemitilag't&e Xe&d oo&teat of thè alt* 1®

bassa o« th* generali? aeeepted prlaetpie that Xoed pol eoning :  

in lnduatry .ooeara largely a* i!*e rssult of ih® I nhalabiojs of  

dangoreus Qtt&atlti©« of parileniate X*«A uhiete m  p resent la  

th® atcsoepher© of xmrhTomm*  li ha® been obmrvoil  that 1? thè  

©oneenirattsij of  lead parti©!#© .iti tho stooophere Co®« noi  

©■ìoo M  eert&in lev®!«# o m m  of  poiuoalag eltfeer Co not occur  

os* aro m  m i M  m  te b© of little or ao oonseqtienoe* 3y rrns-on  

of variati©»« in ih© m^hozlo  off «oXlectltiig and amsXygìng ali»  

sa»pl«8* and beeauee of vwiat ios in suoli facto*»« a® thè type  

of lesi eosapetsnd sud ito dogi** of dleper»lo» la tho air9 and  

bee&uee of o*$y eseoei&ied aeeupailonel eon&ltione snob co  

prevaliIng t^pereturee* Xóngth of tho votfclBg dayt ©»& ateadlnes«  

of eaploysenit th* fbrmhù M  Vaine# fa* esagerone lead easpaettre  

bave b©@» «et at differenti level# W  differenti .hyglealo trotterà«'

M  preaent it o m ha «aia «hot %tm generai ooneonem» of  opinion*  

a# veli as ©ertala ©ffloisl and e®al~offl©l«a agino le** favor® a  

pera lo albi«- oanoentrstlo» ©oìaewfe©re bevane» 1 ailiigre» and ©  

allllgreae of flnely pertleolftte teod per 10 «ubi« net®re of air.

Iiy ©apertene# ha© In&ioated thet thè fcigher figura # l.e* 0 ag/XG.ii®  

la a ©afe ano® regardlfes© of th* tjrpe and suMlvlslon of thè ie»d  

oeapound# previde» generai hygienio ©onditi©»© are st&lnt&lned in a

. tfE  0005449 N  7347.03



*B* t«faoto*y ©tat# is. Industrial plant«* and provided müte&X 

«apervleIon «««tee to eliminate the definitely unfi t worfcar tvam 

the plant population. '

D i f f i c u l t a n d  . M i » » i e i « s  of Mi>

. ffc* provisional ohAreet** of tb# above

augment a that air analyst# m  the mie  wthod of eveltfttlsts

occupational load ej&oeure leave esae-thing to be des ired# Sueh*  

unfortunately# la tu« e«ee# The difficulties of dimpl ing the  

air of workrooms &ro een#lderobl©* in that variabil ity and

periodiolty ia the operations* ehaage* in plant eoai- pewit and

ventilation# and shifting «eathef eondi liana ijtro duae many  

factors trhieh. suet he checked; the .method* of m s U fs is t  of  ««¿spies  

must be a t the utmost ̂ reeislor** and enofc pr^isioa la not easily  

obtained around industrial plante vith ©entßöiösted a tmosphere#  

Add to thee« teettnieel diffloultie» the fact that the lead ab»

sorption of vestas* under a given set of atmoapherl«! cond itions

is determined by-the length of their ver&lng hour© -i n a epeeifle  

area and by the oharseter of their respiration duri ng that period#  

fhe rot© of pulmonary ventilatlem w i n «  f r a  S liters p er minute  

to 25 liters per minute# 1*©* fra- &#** oubio meter» to 12 cub ic  

cetera per d hoar eeifclJig day# degftn&flnt upon th e degree of '  

*jre*tloJ* required by the occupation* Add the addit ional variable  

that relatively coarse partible« never reach the lu ng tissue but  

are trapped in the upper rsapiratery tract end are su booqucntly  

mmllmfed (and partly absorbed in the alimentary tra ct)* vhile  

finely divided particles aay be m  small as to behave lilts a g®a  

and so be breathed- out in  large P&rt after once having been in»  

haled# 33 m m the problem ©an be men to besom® a eoaplex one# vith

. K £  0 0 0 5 4 5 0



m % «f eoiif predictable resulte. tñ mm itirn  t» %m m

«ntlate «linloally f r »  th* affètta of %m& sbeorption m  to próvido  

om m »hieb tasas* be h&oáled «• thougls «hoy «er« lead paitan* n*t#  

if anso the poeaibX'xXty of load IntoXle&tioi» ìm r®tsa$»ig«J or

bal lavad to hs prtsm nt* there 1# olxmyé, %ìm problem of ümtü%n%



shldi coadi tlo» la vocponaSML* far %Xlmm or à%Bmh%titfà 

vihon this deelslóa has beea %he attor Is llfcsly to

reg&r&ed a« ooatrlbuifctiagr»

ì a t e » A J a j a s » . » 3 i f e «
B

3
X

Tsrsooo

they ara a*ta&U.y absorbing »linifìci^ «puntiti** of letós (*$}  

ostatala mmh retorà* m vili prova thè adeqtiasy of tha sapervi aloni  

(k) eh m * oarafulìar every ©a»* of iUntse so ita t© &xolnc&  ie»i ne



*  ffa ttto* wbe» it i» « m #  by arrivtng a« au acceptable die g»osis  

of ta» notas! natore of the lllaes*«. Rot te go lato  the détail®  

of procédas*®® to esees&liel» the «bov* parpoeeo* suffise it to cay  

her® thst prooaplosnRefit & M  periedis physise! «x«slii&tlon * of a 

t& lr l?  type svqtavsd* &nd thet tâaad exesinatica*

of a standard type Must be tâ&âft m û  r^ôon&ed* ïa addition4 the  

urinary and fes&l lesd exeretl*» of at le&et a f w  rep résentative  

vcrtese» afcould be detemtaeâ et interv&ls* and* in  cassis elatàatlng  

plteabioa* otudy of the le«d exôreblo» ebeiild b» o &âe proapbly#

The atwv» M g M * l #  prcdioated* of coure»* »non th»
A

exister»® of hasardons %m& exposes*»*. or «péri the existons* of ,  

leeâ exposure ublah  M b  m% becs proved to b* harsaleais*. and which*  

therefore» taay be tta&er suspicion* în * ne® industr y* or in & ne®  

procedure invoiving Xend 1» s» old Induoiry# lesd e xposure wlli  

usuell? b* regarded as hasarde»* foi? p«rpo«ee of o oepensatltm or  

litiges!*»* outil it hae bee» proveâ othervise* The p m h tm la  

the présent case 1» to defttswine* «ith #* littX* ineon vealene* a#  

possible« vhether m  m t there %ê any signifieant hasard la the  

présent operations« X% le u»â#rfttoo& that If ®«eh hexiard. a ctuelly  

existe mw* or if It tfeuX& bc eatiseA'te exlst« if the %xm of lead-  

oont&taXng m m p  m m ej$s»&*d to its logisal degree* the» the «se  

of suât* sorap vould b® dieeeat !»»*&* in eii proba bilité* lus tend  

of resort lot to. tft* t&easnvee of h ^ tm io  sont m l  «hleh bave been  

outlincd above* Aeeerdlnglé 1* 1« the perpos* of thl e meoorRadtui  

to ia&le&t* the m o t  adéquate and at th® s«a* tla* t he leaet ex*  

pensive m o n ®  of aeasttrlng the pmmn% leed expo sure in the plant*  

As în&loftted la Inter s»«aaf«plis* it le bellevod that the  aost  

•direct and effective m o n o  o f  aeecnpltshliig thls ptirpose la to

0005452



etatdy thè laad «imtloi i  of thè peti «ho bare feeen «ag o»«* te

th* «ondltilone »blob boro* proTalXM in thli pl&nt otrer th è pa«t  

o m * » l  mnttwr* ratber thaa té »tudy thè leed eontent of thè  

atstaapher© la »ariane parta of thè pinot* The lattei» to he ti&oful  

et all vcatld bare to he dono egréteBtòtléalljr and  eoepvetkefMileelp '  

m à wouid thm Imì s.  fianetbUig of thè definì tea«*« of thè tnfofw  

is&tìon ohtelnahle thnmgh analyele of thè e & m t a  of a r epre* .

contati»» greop of thè

m & m J m S à à & m j u t i M m s A

or» thè beo le of thè obaertrationa iaa&e* thè potenti»!

Ima  haearde m m te w b j p  the®e«lv*» In orde?* of deere&eìng- ,.

ìoportan©« m  follo»»» C D  espo««*» to .to** darlo® thè gasarla®  

f*.m  anali ledlo* late «asti»® jaottldsg (33 « 3̂otmre-to tote» In  

sisptjrinr? thè. fan»»©« loto Xers* ledi«*» tronepwt tn® ladies to: thè  

caetlng site# end rasiamo® aeerfcf tdsil* éa#fcin®$  (5) th® orane  

operato*1- smy be *9e*t**d to a« tane!» t o *  os nasone in thè plant*  

far short perloo* of timi» bar r m m m of hi* positi ton non** thè  

roaf $ (b) espoeare to f«a** «aeriti»®- froa thè ùpm doora of thè  

fuma®« » M ì e  ohargìng Cat tisse# thè t o »8 bere are of eoneldereblo  

detielty# and they isasr he <g&ite liigb in leed eoat ent fcf ressen al*  

tb* largo »ar to*  of lead ® 3bnmhì & to thè beat et ttói fisse* .( 5) '  

egponare to Xosd t o m e  In bornie® off thè gate» and feeder» of ■  

thè e&fftlnge* botti largo «ad «asoli 3 ,{€} expootira to lencl^oontnining  

t o t »  (proboblf in io» ocmoentration) in grlnding off t hè reagii  

«potè of ea»tìnget thè «aaix enee in partlallf hood«d  m & «entllated  

grinftsr** fcfc© largo enee by m pertmbio gria&esv ’  .

' ’ (fher® io en «ufidlt tonai «pestio*» »hieh need a to be

aettled W  alr aaAljreee« end vhieh eoo b© don» X&fcer* The fu si©«
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If tim  vaults m m oie&n.~ot*t in ioâioaf ciog olthor tha definite  

prsa cnoo or tb* öor&ßio «I mhnmmi of slgRlflojint load espooura io

olinioal ana labovAtosy oxaminationa oa %im mm nloftt f ca ntooasary



to  doterait*» ofcotlsor m  m% mw oxpooer»» i f  preaeat* is  o f ootmsi 

hygi«Aio itaportsiHMu A ir saalÿftei* o f  a eoæpreisoaôiv» type m y b® 

indioatad to  leoaU fso the lead- espesare saa to  a id in  i t s  e lia ias* .
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and overhead expense) of carrying out the- analyse«, Shipp:  

órense rill be added* Any obbeequent «offe whieh say feo  ®j
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» IO «*

■ oti thè tarai* o f ànoh ' in  &

ftuBfe&? o t industrie»* w» essi no» detonala* thè ' oigpiifiasnoe of ©  

glTOu t&p* of Xm& %f  * «uff!*!*»*  «mah©* *f &&gpie* %&

abtal&ed to  previde a *ityi****atiaMX piotar» e* th * ooogp&tiaaftl

conditi o r o *

&£y«*ta* ’
lettering i*feor*toi*r of
Appura .  Pisroiolog?
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