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Investigation of
ATHMOSPHERIC LEAD

in the
/merican Crucible Products Comnany

1205 Oberlin Road
Lorain, Qhio

At the re~uest of the ILorain County Health Devartment, an industrial

woiene survey of atmospvheric lead vwas made by the Division of Industrial

b

Hygiene, Ohio Devartment of Health at the American Crucible ProductsComrany,
1204 Oherlin Rosd, Torain, Nhio. This recuest was a direct result of nine
cases of lead noisoning reported to the Lorain County Health Devartment by
Ir. 3. C, livers of Lorain during November 1950 and Janusry 1951,

an visited the imerican

PN

In March of 19/9, an engineer from this divis
Crucible Products Comneny because of a similar occuvational disezse renort of
lead noisoning. His revort addressed to ¥r, Charles E, Herzer, zeneral manacer,
2nd dated April 12, 1949, was mainly concerned with the conirol of Jead
aymosure at the working position of the reported case. MXaterial contained
in thie revort suvvlements the previous revort and comoletes the Division's
Investiration of the vproblem,
0RJECT OF STUDY

The vurvose of this study was two fold (L} to ascertain the extent of
air vollution due to lead dust and fume in the work room atmosnhere and thus
compare the results found with quantities known to be harmful and (2) offer
recomendations of a general and fundamental nature ﬁoncerning control of the
lead dust and fume problem, The findings together with other pertinent information

necessary for their interpretation are contained within this revort. It is hoved

that this revort together with the vast history of occupational disease will induce tk
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.g7;naﬁ9ment +5 yeview their present foundry practices and in the liszht of present
day kxnowledge, institute adequate control measures that a healthful working

cnvirorment mayv be attained.

11

The awmerican Crucible Products Compeny is engaged

=4

n the menufactire of
nearing oropzes and babbitte, Various alloys are used in vhich the lead analyvses

20 per cent lead, These melts are accomplished in crucibles

floor furnaces located in the furnace room. Vhen brought

+5 the vrover hea®t, the crucible is extracted and placed at one of two points

En

for skimaing., (see Fisure 1.) After skimming the crucible is transmorted hy

]

—onorsil 2 nne of the several mourine stations,

- -
i

In a1l cases exceut the north
central pouring station, *the molder accomwvlishes the vouring of his own molds
ftover molten metal is cast in nigs near the furnace roon for later
romelt,  After cooling on the open floor, the castings are removed from The
the vpoints marked shakeont, The rough castines are Then faken to the
Tindinsy roar vhero excess

X gand snd dugt e further removed v encinsed wheel.-

‘rador machines, The castine are then passed throuch cut-off, =

T3ling, chinning and similar owverations btefore being sent *o the machine shop
Tor {inish overations.

The vsual synptons of early or mild lzad intoxdication ere wallor,
1istloesness, noor appetite, constant headache, éonstination and siisht
rain, Afher prolonged exposure, these symuptoms hecome more nronounced, certain
blood chances become easily recommizable and lead accumuilates in the body with
occasional fatal results,

Lead ray enter the body by ingestion arnd/or inhalation. &£ worker,

carrying tobacco in his work clothes and smoking on the job, eatines at his work nl

-2 -
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without thoroushly washing before eating, mway in g est a considerable cuantity
of lead. Unless special vrecautions are taken, the lead may he conveved 4o the
=onth hy contaminated hands, clothing or objects.

Lead may be inheled in two forms: as dust, as fime or both. “he dust is
ilings, chins and scrans on the table and floor and is disseminated
into *Fe air by brashing of *the vork area, by motion of *the worker and by air

srrents, The invisible fume arises from-the hot, lead and may be éon tantly in
*he atmoerhers surreounding The vork,

isccording to the reculations® of the Division of Industrial MHygiene the
~aximum allowable concentration for lead in the vork room atmosvhere is 0,15
=i1l3crans rer cubic meter, This msximum allowvable concentration MAC) ray

ha defined as *hat coneentration which the averawe vorker vway breathe ver =2ight

hour day over mrolonged veriods without harnful or injurious effects,

ptmosvheric sammles were collected *n determine (1) +he dndividual
A¥DOosUres, (2) general roon-air conditions and {?) cources of contamination.
afetr Snvliance ¥leetrostatic Dust and Dime Samnler andé bian Vidgesrt
Tmoinger insiruments were emvloyed for this ourpose, That accurate data might be
ohtzined, *he samrles wvere =ither collectfed at *the hreathing heizht of +the

vorker {for ceneral roon air determinations) or in fthe breathine zone (for

S

{} AT YT

he snecific exrosure of an ocecuvation, )

Tn tanle T are listed in two orouns the results of *the room air

e

SEMYLes,

.4 <

The first grouv vas collected with windows in the foundry closed and onlv those

in the farnace room open., The other grouo, licted at the end of the table, wes

collected with windows in the founcry also oven. These two grouns may be

considerad to be renresentative of winter and summer conditions respechtively.

#* Repulations for the Prevention and Control of Diseases ?rﬂw Ezmosure

o Toxic Purmes, Vavors, sts, Gases anrd Dusts in Order *o Freserve and
Protect the Public Health. Adovted by the Chio Public Health Covncil,
Pebruary 16, 1946

.
b
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TABLE T
TH-PLANT ATHOSPHFRIC SAWPLES OF GENERAL ROOM ATR

-

(indovs and doors closed - renresentative of winter conditions)

mle ilo, Position Fo. Concentration . Descrintion of Sample
' (¥illisrams ner

e e cubic_neter) - . .
=20 2 2.65 General room air - Vieinity vouring - foundry
C-21 A 2,76 n u n u nolders 1, 2 & 3
C-22 9 2.90 n ] 1 u pour'ing
026 1 2,47 n " n u pouring
027 3 2,02 " n " i shakeoutd molders /4
C~-29 5 2.72 " " i u loafing bench
=30 & 2,43 L ntooon " molders 6, 7, % 8
o el 11 5,56 n u n " fornace room
C-38 10 2.94 L " n L molders 6, 7, % 8
C-/1 12 1.21 n " n " storace arera
Celd 14 1.82 " " it n grinding room
C=47 16 .37 " " " " grindine room
ORAS - .05 n " n " Center machine shoy
C-50 - .08 " i " R machine shon - cent
-5 - 07 n " N " machine shop - west
C-A7 - 1.65 " n " " egrinding room - ves
C-5/. - 1.24 1 n n n " " _nort
[-RE - 1.20 1 n n i H] N _egst
ol & 18 .56 Svrecific occuration - disc srinder
C-’8 19 2.04 n " - cut off machine onerstor
C-52 20 2.19 u " - filing and scarfing

GFERFRAL ROGM ATR
(Windows omen revresentative of swmer conditions)
C~62 21 022 Vieinity leftover nouring
C~64, 22 6./2 " furnace rots
C-66 2 .78 u vouring -~ foundry
Cc=70 9 .88 Yo vovring in vieinit;
c-72 1 A5 Vieinity vouring
C=74, 26 .18 No pourine in vicinity
In table II are listed the results of those samples collectrd of comnlete now

overations beeinning with the removal of crucible from the furnace and ending
with its refurn to the furnmace room. Since the lead content of the different
melts varies, this and the melt number are also given for each samvle,

- -
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TARLE TX

SAWPLES OF POURING OPERATION

°. Lead in Melt

29,00
15.00
9,00
2,00

Atmospvheric Concentration

mgms ./ cubic meter

10,84
8.2/
7.12
2.09

s+ wvere collected at varions noints

of
of
of
of

in

two samnles
o3 ght samples
tvo samoles
tiwo samvles

the

foundry and srinding rooms. The ver cent lead is revortsd in Table ITI and

serves to illustrate the voint that settled dust is a source of contamination

=nd mry contribute to the eeneral room air pollution.

Semple b

Sample No.

Cc-6n
C-61
C-63
C-65

4

TABLE I1T
BETTLED DUST

0. Descrivtion of Samnle “ Tea
Foundry reom - east of molders 1, 2 & 2 - from switch boxes, etc, n,.s
u "« north of cooling % mouring statinng - off rindows n7
u " . sonth side foundry - west of furnace room - ledges 1.2
R "~ south and west eonds of foundry - legees Sk
Grindine room - east end. 1D
1 i - wegt end 10,0
In Table IV are presented results of several samples taken outdoors of the
Only a sufficient number wvere collected to indicate the auantity of
atmosvheric lead in the vlant vicinity and in the air enterings the plant,
TABLE IV
OUTDOCR SAMPLES
Position Fo.  Concentration  Descrintion of sanple
Mems/cu. mtr

o7 0.0 ferated blank - 20 degrees upwing

24 .19 Return eir from outdoors to vlant

23 .30 Return air from outdoors to nlant

25 .12 Qutdoor air-45 deerces to dovmuind

vosition
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INTERFRETATION OF RFSULTS
From insvection of the above tables I and II, it is obvious that a very

serious hazard due 1o lead volluted work room air exists at the American Crucible

]

Froducts nlant. Only in the machine shop were the lead concentraztions in th

\
0

ceneral room sir within the maximm allowable concentration of ,15 milli-ram

nar
cubic meter, The samples in the other areas ranged as high as 27 times the allowable,
It 11111 be noted thet the concentrations tend to decrease with distance from the
furnace room, ie. - generszl room air concentrations in the furnace room were 37

+times the allowable whereas in the grinding room, at the furthest voint from the
furnace room, the concentration was 2.4 times the allowable,

Tn table TI, one may observe *that the concentrations during vouring
onerztions are extremely hich - as much as 72 times the allowable, It should be
noted here that such high concentrations mey be more dangerous than low concentrations
or vrovortionally long meriods of exvosure. As would be expzctnd, the abmosvheric
concentrations decrease with the ver cent of lead in the nelt,

Ohservation of the analyses nresented in table TV reveals several facts,
Samnles C-61 and C-62 show the air entering the nlant to be highly rolluted ard

AP

a source of contamination of the general room air, This explains in part, the
inade~uacy of the vresent dilution ventilation system. The air exhausted from
the nlant is reovlaced by outdoor air vhich is already polluted to the extent
the lead content exceeds the maximum zllowable, Sample C-65 indicates that the
atmosvhere in the immediate vicinity of the rlant may also be sufficirntly
nolluted o be.a health hazard.
CONCLUS IOIS
The results of the air analysis data prove beyond doubt that a very serious

health hazard due %o lead contamination of the workroom atmosvhere exists at the

American Crucible Products Cormany., This health hagzard is not confined tn the

A
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furnace room but is a general condition throughout the furnace, foundry arnd
srinding rooms - the lead concentration varying in severity with the distance
from the furnace room, It is the opinion of this office that workers in *hese

areas are exvosed %o heavy atmospheric lead concentrations irmediately dangerous

he orincinle sources of atmospheric nollution are the floor furnaces,

ted through the foundry, vouring
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overation, cooline - shakeout areas, and the air re-entering the nlant from the
out-of-doors.

The roof and wall fans comprising the present general ventilation systenm
nrovide inadecuste control of the lead pollution vroblem., The air re-entering the
nlant from the outdoors was found to far exceed the maximum allowable value of
lead. This in part explains the ineffectiveness of the vresent dilution (seneral)

ventilation systen. The atmosvhere immediately surrounding the nlant mway contain
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.

icient cuantities of lead as to be a public health menac

f‘x’Tﬁ

It has been emohasized previously that the soirces of contamination are

mumerous, that the rresent system of ventilation is inadecuate, and that most of

e

the nlant atmosvhere is so highly polluted vith lesad that there is immediate danger
%o the health of the emvloyees, The following recommendations are intended only
to call attention to these facts and to those overations whichk it is believed should

.

raceive vrimary consideration.
l.vOperations in the foundry should be so arranged and the necessary
equitment nurchased to cause flasks to move continuously on a conveyor from molders
i
to vour stations to shakeout and return. This flow qf material is used in many
modern foundries. The control of zir contaminants is y*pa+1v simplified because the

molding, pouring, cooling and shakeout are conducted at specific moints where comnlete

e
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local exhaust ventilation is possible.
2. A vroverly designed, highly efficient local exhaust systom should be

alled for all floor furraces, It is vossible to plan and locate *he furnaces

[N
43
(6}
ot

so as to be able to nuse the waste heat by steam or hot water exchange in the
wrinter when it is neceded and throw it away in the summer when not needed.

2, 411 pouring overations should be centralized that only a single local

o

avhaust hcod would be needed to obtain effective control of The contaminants,
A rroverly desiszned side dreft hood should have the top extending éé far as nossible
over the side of the flasks and should.be constructed of a non;reflectihg material,
The usual wnrocedure is to locate the pouring overation immediately contiguous
to the Turnace room and separate these overations from the rest of the foundry by
means of asbestos board partitions, thus keeving all molten metal operations in
one zone vhere a hicgh rate of ventilation with clean washed air is maintained,
Ivavoraztive cooling might be emnloyed to combat the excessive heat,

fe The vractice in modern feoundries ig %o use cooling funnels or canownies
he metal fume to escape into the nlant atmosriere, Vhere

mold conveyors are used, fairly closefitting, heavy-gase meial fumnels from

~ouring station to shakeout, with gravity vent stacks, have sometimes nroved
- b4 o + > -

Y]

setisfactory where makeun air is adeguate, This mskeup air is generally rrovided

-

3

S
[

b

1loor level, This gravity system has the disadvantage that
+, eftc,, mey nour out of any openings, A more satisfactory and proper

method 1s +o instell an exhaust fan Lo assure rositive movement of air, It is *then
nossible fo bring in makeup air from the out of doors at one end of the *tunmel and
evhanst it at the other, This results in a considerable fuel saving in the winter

season when, with the sravity system, the air would have to be temnered before

rtering the vorkroon,

KE 0021654




% The most effective control for shakeouts is the reletively comolete

enclosure hood with a sufficient exhaust volume removed at the fon to maintain

cnmpiete collection of fume, dust, exvanded air and steam, The desree of enclosure

o,

course he limited by several factors including the size and shape of the

J

castines, The aenclosed hood is linited %o relatively small castinegs whereas the

0

ide ¢graft hood is avplicshle to castings of nearly any size. The side draff hood

hotever rervires exhausting of a lareer air volume and is therefors more expensive

6, Elimination of the present danger of contaminated air re-entering the
‘ent or wresenting a public health vproblem in the neighborhood can only be

sceormlisned hv the removal of the lead dust end fume from the air exhangted fronm

*he ilding, This has been successfully sccomnlished in other instances by +he
nee o an electrostetic vrecinitator. The high efficiency of such a device

fosather rith moderate dilution of the effluent should completely eliminate the

aancer,

7. Every effort shovld he mede fo nrevent the utnnecessary insestlion of
ieed, 4n adeouate instruction program should be instiinted rerardins mersonal and

rlant nractices, The emnloyees should be irnstructed in personal cleanliness and in
+the handling of foods, beverages and tobacco during wvorking hours, Good
houselknening nractices, suclh as imnroved mildinc and eouni-ment maintenance,
constant routine use of indusirial vacuun cleaners, rodesisn of equivment and

nroner illumination may be expected *n elinirnate some of the dust sources.
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