Obgervations Nsde At The American Cruaible Products
Company's Plant at Lorain, oJhio

Conditions existing in the operution of the
furnuge, oasﬁing and cleaning rooms of the plunt of
The American Crucible Products Jompany at Lorain, Ohlo
ware observed on February 9. Particular attention was
pald to operations having potential health hazards because
o' the presence of lead fumes and duats of lead compounds
in the atmosphere. These operatlionsg were examined in a
cursory manner by the analysis of garticul&te material
collected from the atmosphers by means of a filter-paperx
techniqua.

The filterepaper techniyue, rather than the more
rellable eleotrostatic precipliation of particles from the
alir, was used because the former was the more convenient
and satiasfactory for obtaining prelininary iInformation
concarning the conditions at the plant. It should be
borne in mind that the data so cbtained during this vielt
are merely illustrative rather than representative of the
averaga or regular conditions of axpééﬁre to lesd.
Froceadure

The equipment used to collest samples from the
atmosphere consisted of an sluminum cone in which two
Yhatman 740 filter papers could be placed so as to expose
a surfaoe area of ubout 1l cm. In dlameter to & stream of

ailre. Suction to draw the air thyrough the papers was



provided by the pump of a small equipment designed for
fi0ld use. (ne cublc foot of alr per minute gcan be drawn
througzh the apparatus when the crank of the pump 1s
rotated at the rate of spproximately iS5 rpm. The volume
of ailr sampled was determined fram the totul number of
revolutions of the crank and a calibratlon chart which
related revolutions per mimite to revolutions per oue. fte.

The lead detsrmlinations were msde by meana of
a colorimetric method which 1s based on the use of
i1ithizone under conditions which ansure specifisity for
lasd.

esults and Discusgion

e quantities of lead romoved from the aly in
the vieinity of the varlious csperations which were studisd
are llisted in Table l., It 1s apparsnt from the data that
definite conclusions concerning variations in the lead
congentration whioch may arise from variations in the
movemant‘of the air In the sovsral areas of the plant
(variations in state of windows, etc.) oannot be
determined from Lests made on any single day. Horeover
fortultous or changing fastors audh &s differences in
the operationa and in the production sshedules must alse
be considered in the total plcture, Varistiona in any
one of these fagtors may be sufficient to acsount for the

- small differences observed between the twe serles of samples
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taken on February 9.

The data demonstrate the occurvence of excessive
concentrations of laad in the aly in the vieinity of all
of the operations which were siudled. (Values far in
excess of 1.9 mg. of lesad (Pb) per 10 %, should ﬁot be
nermitted to exiast in the atmosphere of working establlshments
for more than a few minutes at a time, and the average
value daily should not exceed this figure.) In the case
of the foundry, &ir is drawn into the area through doors
and windows by fans set in bays in the celling of the
foundrye. It is a well establlished fagt that suech general
vontilation is often found to be unsatisiactory for the
removal of toxic dungts and fumes by dllutlon, prineipally
tecause excessive volumes of alr must be used sven when
the etmosphere is vnly moderately contaminated. Local
exhaust ventilation systems, so appllied as to capture fume
and dust at their points of origin are mush more economical
and affective, One of the dlfficulties of the general
ventilation of this foundry 1s that the alr moves through
and away from moat of the working stations toward the
cslling, generally passing through the breathing zone of
the worker who frequently nuet stand or bend directly over
his works This is partioularly true of the "unit shakeout"”,
whnere tiie highest concentrations of lead were found. An=
other location at which an exoesaive lead concentration

was found was at the "core knockout”, where azein, the
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operator stands dirsctly over his work while dust and fume
move through his breathirg zone to the fan in the roof,

The consentration of lead in the sir near the
cuteoff maghine in ths clesning ares is also excessive,
Inspsction of the entire cleaning area Indlicated that
the housekesping in this area 1s‘paor, thers beling plles
of £1lings and cust on the equipment as well as on the
floor. Séme of thoe sbrasive wheel clesners in this area
are adeyuately exhuusted, but much grinding of small
objeots 18 carried on without the aild of local exhsust
ventilation at & largs table in the center of the room.
5ince the alloys handled in this room sre probably all
of tha same type 1t i1s logical to expest that the
soncentration of lsad in the atmosphere in the entire
urea would noet differ too much from that found nsar the
sate cuteoff nachine, The latter machine is loocally
axhausted but apparently ineffectually. Part of the
difflculty 1s due to the fact that the suction cpening is
at leest 18 inches from the ocutting edge of the wheel and
the veloclty of the alr at the wheel.itself ias too low to
capture the dust which is gensrated there.

The conditions wlth respect to lead sxposure
exlsting at the plant during this visit'are similer to
thosse notad by Dr. lHe As Kehoe in u sur%ey made in 1943,

& momorandum containing raaommandatians%for‘improving-

KE 0021680




N

sonditions was submitted by DIr. Zehoa on Hay 19, 1943, but
apparently these rocommendationa have not been followed
cut to & sufficlient extend Lo correct the conditions
desoribed,

Lecomnenut.tions

In view of the cbservatlons und alr studiea
reported avove, it is suggested (hat the rocommendutlions
made vy Dee Kehoe in the mesorandum of Hay 13, 1943, be
followed as completely as possible. 4&s suzggested thsn,
attention should be siven Lo the use of adegquate and
well designed loeal exbaust ventilatlion, narticularly
at the polinits indlicated below,

l. The unit shakeout should be locally
ventilated so that fumes are moved away Ifrom the Lresathing
zone of the worker, >Pume should be exhaumted both
laterally and by downdrafte.

de The site of the core Imockout oéeration
should be ventilated in a manner similar to that
recommendsd for the shakeout operation.

3s The ventilation of the gate cut«off machine
should Le improved by moving the exhaust opaning closer
to the cutting edge cf thse wheel, or preferably by using
sowndraft ventiletion at the adjustable tabls of the
machine. |

Lo UVowndreft local exhmust ventilation should
be ifurnlished to the stations on tne lurge tabls whers

gnall castings ars clsanad.
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5. Alr exhsusted and laden with lead compounds

ghould be discharged in such manner as not to be a
rarther source of contamination within the piant, and 8o
a8 not to pollute the alr in the viclnliy of the plant.

6. “here general room ventilation must be
usad, the_air drasn in in winter should be pre-nsated so
that workers will not close doors and windows during
extrenely cold wsather,

The only alternative to the applicatiovn of the
foresoinz measures at all of the sltes indicated 1s that
cf thne use of properly designed and maintained air line
nose masks in connection with gertaln spscifled jobs of
short duration. Since such jobs do not aupear to £it inte
ths ploture of the plant operatlons, this alternative,

which at best is a makaeshift, 12 not reparded ss feasible.

Prom the Kettering lLaboratory in the Lepartment of
Preventive Msdicine and Industrial Health, College of Hedicine
University of Cincinnati, Cincinnmti, Ohio

dork bys

J. Cholak, Ch.E.
Re Surkey, BeSe
Le Je Sﬁhafar, BeBeBe (ChoEo)

Aeport by
Je Cholak, Ch.E.

Approveds W /({"4"(- 9.5,
Hobert A. Lohoa, iviele
ates February 23, 1951 Director
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