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Investigation of
ATMOSPHERIC LEAD

in the
Anmerican Crucible Products Commany

1205 Oberlin Road
Lorain, Ohio
At the re~uest of the Lorain County Health Devartment, an industrial
hygiene survey of atmosvheric lead was made by the Division of Industrial
Hygiene, Chio Devartment of Health at the American Crucible ProductsComrcany,
1205 Oherlin Rozd, Torain, Nhio. This recuest vas a direct result of nine
cases of lead roisoning reported to the Lorain County Health Department by

Ir. 3. C, lvers of Lorain during November 1950 and Janusry 1951,

Wy

AST FISTORY

In March of 19/9, an engineer from this division visited the American
Crucible Froducts Comneny because of a similar occuvational disezse rerort of
lead molsoning, His revort addressed to r, Charles H. Herwzer, zeneral manacer,
and cdated Avril 12, 1949, was mainly concerned with the control of Jead
exmosure at the working position of the revorted case., Material contained
*n thile revort suvvlements the previous revort and comcletes the Division's
investigation of the vproblem,
Q2JECT OF STUDY

The vurnose of this study was two fold (1) *to ascertain the extent of

air pollution due to lezd dust and fume in the work room atmosnhere and thus
commare the results found with quantities known to bg harmful anéd (2) offer
recommendations of a general and fundamental nature concerning 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 thes vast history of occupational disease will induce th
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'“.énarem@nt +o yeview their vresent foundry vpractices and in the lizht of present

day xnowledge, institute adequate control measures that a healthful working

cnvirorment may be atfained.

The American Crucible Products Company is engaged in the menufaciire of

>

aearine tronzes and babbitts, Various alloys are used in which the lead analvses
from 2 %n 29 per cent lead., These melts are accomplished in crucibles
~laced in the eicht floor furnaces located in the furnece room. Vhen rought
t5 the vrover hea®, the crucible is extracted and placed at cne of two points
Sor skimaing., (see Firure 1.) After skimming the crucible is transvorted hy

to one of The several mourine stations. In all cases excevnt the north
central pouring station, *the molder accomwlishes the vouring of his owm molds.

-

Any lefhover molten menal is cast in nigs nesr the furnace Toom for lazter
ifter eooling on the aven Tloor, the castings are removed from the
trhe nolints marked shakeont., The rough castines are then faken to *he

. . a L
TINANLT TONT UNnera eNcess [Ra

zs fand sna dust is Turther removed v enclosed whesl-

The vsual symptoms of early or mild lsad intoxdcation ere wallor,
Listl~ssness, noor anppetite, constant headache éonstination and siisht
nzin,  Affer prolonged exposure, these symotoms hecome more nronounced, certain
blood chances become easily recognizable and lead accumuates in the body with
occasional fatal results,

Lead may enter the bedy by ingestion and/or inhalation. £ worker,

arrying tobacco in his work clothes and smoking on the job, eatins at his work vlace

-2
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.

thout *horourhly washing before eating, may ingest a considerable cuantity
+3

ad. Unless special wvrecautions sre taken, the lead may be conveved tn the

- N .

v conteminated hands, clothing or objects.

Tead may be inheled in two forms: as dust, as fume or both. “he dust is

-

1lings, chivs and scrars on the table and floor and is disseminated

orushing of the vork areas, by motion of the worker and by gir

rrents,  The invisible fime arises {rom the hotf, lead and may bn constantly in
+he atrmoenhere aurroundine The work,

According to the regulations¥® of the Division »f Tndustrial Hygiene the

-

—aximm allowable concentration for lead in ®the work room atmosvhere ies 0,15

=illierzns ner cubic meter. This wsxdmum allowable concentration MAC) may
ba definec as *rat concentration which The averase wnrker ray breathe ner s=ight

npious effects,

o

hour day over vrolonged veriods without harmful or in

LA dpthd S O
“ITETD TTHAS

Atmosvheric sammles were collacted +n determine (1) +he dudividual
rymosures, (2) peneral room-air conditions

The inn

t!\

Safety fonlisnce ¥lectrostatic Duc

Tmoinger dnsiruments were emwloyved for this murvose., That accurate deta misht be

*he samrles vere =ither collacted at the hreathing he

orker {for cenersl roon air determinations) or in the bresthine zone (for
determining the snecific exrosure of an occuvetion,

11 table T are listed in two orouns the results of +he room aiv

e

sennies,
The Tirst srouv was collected with windows in the foundry closed and only those
in the Marnace room open. The other grouo, listed at *the end of the table, wes

collected with windows in the foundry also oven. These ftwo grouns may be

cousidered to be renresentative of winter znd summer conditions r07D°Cf1VClV

'3

Repulations for the Prevention and Control of Diseases from Rxposure

o Toxic Fumes, Vavors, Mists, Gases ard Dusts in Order *o Freserve and
Protect the Public Health., idovnted by the Chio Puhlic Health Covmneil,
Yebruary 16, 1946

KE 0021649



TABLE T

TN-PLANT ATHOSPHERIC SAMPLES OF GENERAL ROOM ATR

fiindovs and doors closed — remresentative of winter conditions)

Concentration
(¥illisrams mer

"o

cubic neter)

Position lo. Descrintion of Sample

g-2n 2 2,65 Genersl room air - Vieinity pouring - foundry
c-21 A 2,76 " n u " nolders 1, 2 & 3
Ca22 9 2.90 n u u n pouring
c-26 1 2,47 " " " " pouring
027 3 2,02 u " " u shakeoutd molders /
C~29 5 2.72 " " i " loafing banch
=20 & 243 n L R molders 6, 7, 2 8
oLy 11 2.5 " 1 n " furnace room
C-38 10 2.9/ L oo m molders 6, 7, % 8
Cc-/1 12 1.31 n R n n storace arra
Sl 14 1.82 " " it n orinding room
C-47 16 .37 " " " " grindine room
C-/9 - .05 n " n " Center machine shor
050 - LOR " u " " machine shon - cent
C-51 - L7 n " R " machine shon - west
C-AR7 - 1,65 " n " n erindine room - ves
QB - 1.2/ i n 1 H 1 1 _nort
[-RE - 1,20 1 n " 1 H 1 _egst
08 1.2 56 Svecific occuratinn - disc srinder
C-’.8 19 2,04 i L ~ cut off machine operstor
C-52 20 2.19 " " ~ filing and scarfing
GENFRAL ROOM ATR

(Windows owen revresentative of summer conditions)
C~H2 21 022 Vieinity leftover nouring
C~64, 22 6.42 n furnzce rots
C-66 2 .78 u vouring - foundry
c-70 9 88 Yo vouring in vicinit:
c-72 1 A5 Vieinity vouring
C~74, 26 .18 No pouring in vicinity

In tazble II are listed the results of those sarmples collectrd of comnlete now
oneratinong besinning with the removal of crucible from the furnace and ending
+ith its return to the furnace 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 POURIKG OPERATION

Yielt Ko, . Lead in Melt  Atmosvheric Concentration
mgms./ cubic meter

1 29,00 10,84 ~ Averag
6 % 65K 18,00 8.2/, - Averag
81 2 66N 2,00 7.12 —~ AVETrags
FOR 2,00 2.9 - hverag

Sammles of settled dush were collected at varions noint

e of
e of
e of
e of

s in

two samnles
eight, sanples
tvo samoles
two samules

the

foundry and erinding rooms. The ver cent lead is revorted in Table ITT and

sarves to ilinstrate the voint *hat settled dust is a source of contamination

=1d mry eontribute to the general room air vollution.
TaBLy ITT

SETTLED DUST

Semple Ho Description of Samnle “ Lea
C-24 Foundry room - east of molders 1, 2 & 2 - from swvitch boxes, etc, n.x
C-25 " "~ pnorth of cooling % nouring stztinng - off srindows "7
C-56 n " . sonth side foundry - west of furnace room -~ ledges 1.8
G i " — asouth ang west sonds of {foundry -~ lLegoes S0
C-£4 Grindines room - ezsT end. 1.0
S50 " " - wegt and 10,0

In Table IV are presented results of several semnles taken outdoors of the

nlant, Only a sufficient number were collected to indicate the quantity of
atmosvheric lead in the vlant vieinity and in the air enterine the nlant,
TABLE IV
QUTDOCR SAMPLES
Sample No. Position Fo. Concentration Descrintion of sample
Mems/cu. mtr
C-60 27 N0 herated blank - 90 degrees upwind
C~61 2/, .19 Return eir from outdoors to vlant
C-63 23 .30 Return air from outdoors to nlant
C~-65 25 .12 Qutdoor air-4i5 deecrces *o dovmuind
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INTERPRETATION OF RFSULTS

From insvection of the above tables I and II, it is obvious that a very
serious hazard due to lead volluted work room air exists at the American Crucible
Products rlant. Only in the machine shop were the lead concentrztions in the
zeneral room air within the maximum allowable concentration of L5 millicrams ver
cubic meter, The samples in the other areas ranged as high as 37 times the allovable,
Tt 1will be noted that the concentrations tend to decrease with distance from The
furnsce room, ie. - generel room air concentrations in the furnzce room were 37
times the allowable vhereas in the grinding room, at the furthest moint from the
firnace room, the concentration was 2.4 times the allowable.

-
!

In table TI, one may observe

EN)
o

hat the concentraticns during vouring
onerztions are extremely hich - as much as 72 tines the allowable, It should be

noted !

*

ere that such high concentrations mzy be more dangerous than low concentrations
Tor vrorortionally long meriods of exvosure. As would be expezct~d, the atmosvheric
concentrations decrease with the ver cent of lead in the melt,

Observation of the analyses nresented in fable IV raveals several facts,
Samrles =61 and C-62 show the air entering the mlant to be highly rolluted ard
a source of contamination of the general room air, This explains in part, the
inadernacy of the vresent diluvtion ventilation system. The air exhausted from
the nlant is revnlaced by outdoor air vhich is elready volluted o the extent
the lecad content exceeds the maximum sllowable, Sample C-65 indicates that the

Loar

atmosvhere in the immediate vicinity of the rlant may also be suificirntly
nolluted to be.a health hazard.
CONCLUSIONS
The results of the air analysis data vprove beyond doubt +that a very serious

health hazard due to lead contamination of the workroom atmosvhere exists at the

American Cruecihle Products Cormany. This health hazard is not confined tn the

—bm
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furnace room but is a general condition throughout the furnace, foundry and
rrinding 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
sreas are exvosed to heavy atmospheric lead concentrations irmediately dangerous
tn their healih.

The vrincivle sources of atmospheric pollution are the -floor furnaces,
crucibles — as they are skirmed and trensvorted through the foundry, vouring
overatior, cooling - shakeout areas, and the air re-entering the nlant from the
out-of-doors,

The roof and wall fans comprising the present general ventilation system
nrovide inadecuzie control of the lead poliution problem, The air re-entering the
nlant from the outdoors was found to faor exceed +the maximum allowable value of
lead., This in part explains the ineffectiveness of the vresent dilution (seneral)
ventilation sysien. The atmosvhere immediately svrrounding the nlant way contain

cufficient cuantities of lead as to be a vpublic heslth menacs,

’ -1-—,~lv73

I+t has been emvhasized vreviously that the soirces of contamination are

L

numerous, that the vresent system of ventilatlon is inadecuate, and that most of

the nlant atmosvhere 15 so highly polluted vith lead that there is immediate danger
o the health of the emvloyees, The following recommendations are intended only
+0 call attention to these facts and to those overations which it is bhelieved should

raceive primary consideration.

v

1, Onpratlons in the foundry should be so arranged and the necessary

equivment nurchased to cause flasks to move continuously on a conveyor from molders
§

.

to vour stations to shakeout and return., This flow of material is used in many
modern foundries. The control of zir contaminants is greatly simplified because the

molding, powring, cooling and shakeout are conducted at specific noints where complete

.
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local oxhaust ventilation is possible.

2. A vroverly designed, highly efficient local exhaust system should be
snstalled for all floor furnaces, It is vossible to plan and locate *he furnaces
so as to be able to nse the waste heat by steam or hot water exchange in the
vrinter when it is needed and throw it away in the summer when not needed.

~

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

swhaust hood would be needed to obtain effective control of the contaminants,

i rroverly desizned side dreft hood should have the top extending éé far @s vossible
over The side of the flasks and should.be constructed of a non;reflectiﬁg material,
The usual nrocedure is to locate the pouring overation immediately contiguous

to the furnace room and separate these overations from the rest of the foundry by
means of asbestos board partitions, thus keeving all molten metal operations in

ore zone ‘there a high rate of ventilation with clean washed air is maintained,
Ivavorztlve cooling might he emnloyed to combat the excessive heat,

te The vpractlce in modern foundries 1s to use cooling tunnels or canonies

nstead of sllowing the metal fume to escapve into the v»lant atmosrhere, there

-

mold conveyors are used, fairly closefitiing, heavy-gsace metal tumuels from

~ouring station to shakeout, with gravity vent stacks, have sometimes nroved
satisfactory where makeup air is adeguate, This mskeup air isc generally nrovided
b7 tinnel inlets at floor level, This gravity system has the disadvantare that
smoke, dus*, etc,, mey rour out of any openings, A more satisfactory and proper
~e*thod is *o instell an exhaust fan to assure positive movenent of air, It is then
rossible to bring in makeup air from the out of doors at one end of the tunnel and
exhanst it at the other, This results in a considerable fuel saving in the winter

ceason vhen, with the sravity system, the air would have to be temrered before

rniering the vorkroon,
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£ The most effective control for shakeouts is the reletively complete

enclosure hood with a sufficient exhaust volume removed at the fon o maintain
cnmolete collection of fume, dust, exvanded air and steam, The desree of enclosure

- o, .

course o limited by several factors including the size and shave of the

w11l ¢
castines., The enclosed hood is linited %o relatively small castines whereas the
side draft hood is avplicahle to castings of nearly any size. The side draft hood

hotvever rervires exhausting of a larger air volume and is therefore more expensive

6, Elimination of the present danger of contaminated air re-entering the
znt or ovresentine a public health vroblem in the neighborhood can only he

aceommlisined hw the removal of the lead dust end fume from the air exhangted from

“he Wrilding, “his has been successfully accomnlished in other dinstances by *“he
vse o™ an electrostatic precinitator. The hish efficiency of such a device
together vvith moderate dilntion of the effluent uld completely eliminate *the
cancer,

7. Zvery effort shouvld he made fo nrevent ithe unnecessary insestion of
ieed. An adeocuate instruction program should be institnied rersardins nersonal and

~lant »ractices. The emnloyees should be irstructed in personal cleanliness and in
*he handling of foods, beverages and tobacco during vorking hours, Good

housekrnening nractices, such as imnroved mildinc and ecni-ment maintenance,

constant routine vse of industrial vacuum cleaners, rodesisgn of eouirment

provner illunmination may be exnected +n elininzte some of the dust sources.
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