Report on

Qbservations ¥ade At The American Crusible Products
Company's Plant at Lorain, ohio

Conditions existing in the operution of the
furnace, oasﬁing and ecleaning rooma of the plant of
Tne American Crucible Products lCompany at Lorain, Ohlo
were observed on February 9. Particular attention was
pald to operations heving potential heelth hazards bscause
o1 the presence of lesad fumes and dusts of lead compounds
in the atmoaphere. These opsrations were examlned in a
cursory manner by the analysis of partioculate material
collected from the atmosphers by means of a ilier-paper
techniqgua,.

The fllterepaper techniyue, rather thaﬁ the more
reliable clectrostatic precipltation of particles from the
alr, was used because the former was iLhe more convsnient
and satlafactory for obtaining preliminary information
concerning the conditions at the plant. It should be
borne in mind that the data so obtained during this visilt
are merely illustrative rather than represontative of the
averasga or regular conditions of axpé#ﬁre to lsade.
Frocedure

The equipment used to collest samples from the
atmosphere consisted of an aluminum cone 1n which two
Yhatman #40 filter papers could be placed 80 as to OXpPOEe
a surfaoe area of ubout 1l cms In dlameter to & stream of

alre Suvotlon to draw the air through the papers was
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srovided by the pump of a small equipment designed for
field use. One cuble foot of alr per minute cin be Jdrawn
through the apparatus when the crank of the pump is
rotatod at the rate of approximately 45 rpme The volume
of air sampled was determined fram the totsl number of
revolutions of the crank and a c¢alibratlion chart which
related revolutions per mimte to revolutions per ou. %

The lesd detsrmlinations were mads by means of
a colorimetric method which 1s based on the use of
i1thizone under conditions which snsure specifioclty for
losade.

esults and Discusalion

The quentities of lead ramoved from the alr In
tne vicinity of the varlous ocoperations which were studlsd
are llisted in Table l. It 1s apparsnt from the data that
definite conclusions concerning variaticns in the lead
congentration which may arise from variations in the
movemanb‘of the air in the szeveral areas of the plant
(variations in state of windows, etc.) oannot be
determined from bLests made on any single day. oreover
fortultous or changing fastors audh &8s differences 1in
the operations and in the production schedules must also
be considered in the total ploture, Varistiona in any
one of these factors may be sufficient to account for the

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

The data demonstrate the oscurrence of excesslive
concentrations of l2ad in the aiy in the vicinity of all
of the operations whieh were studled. (Values far 1in
exoess of 1.5 mg. of lsad {Pb) pexr 10 %, should ﬁot be
permitted to exist in the atmosphere of working establlshments
for more than a few minutes at & time, and the averaje
value daily should not exceed this figure.) In the case
of the foundry, air is drawn into the area through doors
and windows by fans set in bays in the celling of the
foundrye It 1s a well established fact that such general
vontilation 18 often found to be unsatisiactory for the
removal of toxic dnsgts and fumes by dllutlon, prianeipally
because excsssive volumes of alr smmst be used sven when
the atmosphere is only moderately centaminated., Local
exhaugt ventilation systems, so appiled as to capture fume
and dust at theolr points of origin are mush more economical
and affective, One of the difficultlies of the ysneral
ventilation of this foundry is that the alr moves through
and away from moat of the working stations toward the
cslling, generally passing through the breathing zona of
the worker who frequently muet stand or bend directly over
his worke. This is particularly true of the "unit shakeout”,
where the highest concentratlona of lead were found. 4ne
other location at whioh an excesalve lead concentration

was found was at the "core knosckout”, where ausin, the
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operator stsnds directly over his work while dust and fume
move through his breathinrg zone to the fan in the roof,

The congentration of lsad in the sir near the
suteoff machine in ths clesning area is also excesslve,
Inspection of the entire clesning arsea Indlcated bthat
the housekeeping in this ares 1s‘paor, thers being pllee
of £1lings and cust on the equipment as well as on the
floor. Sbme of tho sbrasive wheel clesners in thi# area
are adequately exhuusted, but much grinding of small
objests 1is carried on without the ald of local sexhaust
ventilation at & largs table fn the center of the room.
S5ince the alloys handled in this room are probably sll
of the same type 1t is logicsl to expest that the
concentration of lsad in the atmosphere in the entire
urea would not dlffer too much from that found nsar the
zate cuteoff maschine, The latter machine 1s loocally
axhausgted but apparently iveffectually. Part of the
difficulty 1s due to the fact that the suection cpening is
at leest 18 inches from the sutbting sdge of the wheel and
the veloclty of the alr at the wheel‘itself ia too low to
capturs the dust which is gencerated there.

The condibions with respeet to lead sxposure
existing at tho plant during this visit'are similar to
thosse notad by Dr. . A. Kehos iIn a sur&ey mads in 1943,

» memorandum containing recommendatlona 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
Gdegsoribed,

Lecomnenut.tions

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

1. The unit shakeout should be locally
ventilated so that fumes are moved away Ifrom the Lrsathing
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 bLe 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 turnished to the stations on tne lurge tabls vwhers

gnall castings ars clsaned,.
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5, Alr axhausted and laden with lead compounds
should be discharged in such manner as not 4o be a
farther source of contamination within the plant, and 80
as not to pollute the alr in the viclnliy o the plant.

6. ‘Where general room ventilation must be
usad, the‘&ir drawn in in winter should be pre-hngated so
that workers will not close doors and windows during
extrenaly cold wsather,

The eonly alternative to the applicsation of the
foresoin: measures at all of the sites indicated 1s that
ci tne use of properly desigzned and maintained alr line
hose masks In connection with certaln spscified jobs of
short durationes Since such jJoba do not appear to £it into
tha pisture of the plant operatlons, this albternative,

which at beat is a makoshlft, 1a nos rsgarded sy feasible.

From the Kettering laboratory in the lepartment of
Preventive Msdiclne and Industrial Heualth, Collegs of Hedicine
University of Cincinnatl, Cincinneti, Ohio

Hiork bys

Je Cholak, Ch.E,
Re Surkey, B.Se
Le Je Sﬁhafar, BeSBeEe (Ch.E.)

Heport byt
Je Chﬂlﬁk' CheE.

Approveds <:¥24£°4Y3'/%12L*~ 39S,
Hobert A. llohoe, el
Tate: Febyuary 23, 1951 Director
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Table 1

Concentrutlions of Lead ln the Atmognieres of thoe rurneco, ko mdry wand olea

Analysis

Kumber

51A-1003

514-1008

51a=-1001;

514-1009

914~1005

514=1006

514=1010

of tie American ¢rucible Products Company st Lulaln, oOhio

Location and Lescription Start

In furnvce room, fans on, doors and
windows open {(#1) 11105 AJie

In furnace room, fans on} doors and 2
windows closed (#6) 1120 Poll.

while skimming and stirring pot (7+ Pb)
fans on, windows and doors open (i2) 11:2) Al

vhile sklmning and stirying pot (1L.9-
15.5% Pb) fans on, windows und doors '
closed (#7) 1355 Petie

While moving metal and casting at far

end of foundry and return to furnsce

room (1h.5=15.5% Pb) funs on, windows

and doors open {#3) 11330 Paite

%hile moving metul and casting ut far
end of foundry and return to furnice
room (1l.5=15.5% Pb) fens on, windows
und doors open {with charcoal cover) (#ly) 12350 Pate

%¥hile moving metal and casting at far

end of foundry snd return to furnace

room (1lj.5-15.54% Pb) fans on, windows

and doors closed (#38) 12H Palie

Cue ¥he

Sampled
Lie2

L85

1.02

l.32

49
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