December 19, 1938

Mr, Fe E, Hart
Anaconda VWire and Cable Company
Marion, Indlana :

Dear Mr, Hartie

' I haves no doubt you remember
the suggestions which I made at the time of my visit
to your plant. However some of our observations in-
dicated that there might be some factors in the lead
absorption of your morikmen which were not fully
accounted for by my observations. Accordingly I have
thought 1t best Lo make a brief report, giving you
the. benefit of all the data and information which we
obtained and making such certain recommendations to
you for the avoldance of further difflculties.

I have just heard from Mr,
Shaner concerning the outcome of the sult agaiust
your company. 1 am not surprised at thls result
and, as a matter of fact, I think you are rather
fortunate that the vereict was not larger. On the
other hand I wish to confirm my bellief, without
which I would not have testified in this case, that
this man did not have lead poisconing and that it was
not a factor in his present disability., Of course
he may have had some rather mild symptoms of plumbism
at the time of his initlal illness, but I doudbt this,
and thers was no evidence in the record, so far as I
saw, which justified one in making a dlagnosis of lead
poisoning. On the other hand, there was no proof that
he did not have lead polsoning, This was the weskneas
in your case, since you were confronted with the testimony
of at least two local doctors who bellieved that the symptoms
were Peferrible to lead absorption. This is the problem
whick .all smployers of workmen in the lead trades have to be
able to meet, The dilagnosis of lead poisoning is regularly
made on the history of exposure; That 18 to say, the
occapational history of the employee that indicates that
he is engaged in work which involves some contact with
leadecontaining materlals, The everage doctor does not
make any attempt to evaluate the imagnitude of the exposure
and he tends to ascribe any existing illuess to the effects
of lead absorption. If he 1s not straightened out at that
time by a thorough study of the patient, which demonstrates



the facts one way or the other, he will thereafter

hold to the conviection that his dlagnosis was correct.
It is, therefore, incumbent upon the employer to obtain
medical assistance and advice which is more competent
than that of the general practitioner of medlcine, It
1s for this reason that I have mesde reference in the
attached report to a means by which the facts can be
obtained in doubtful cases of illness among employees,
I thipk the time 1s coming and, in fact, not far away
when employers in the hazardous trades will be compelled
to sxercise the utmost precsutions in the avoidance of
exposure, Despite this fact, I think there will be an
Increasing necossity for the utmost precision in the
medioal supervision of workmen in industry. '

I trust you will find the
report which I gend herewith . of some interest and
value, o

Very truly yours,

RAK:1s : Kobert hAe KONOG, WeDe

-
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%AGKI@UDE GF LEAD EXPOSURE IN MARIUMN, INDIANA PLART
OF

ATACCYDA WIBE AND CABLE COLPANY

Alr samples were taken In the Immedlate viciuliy of
a molting put in which serep lead from cables was belng melted.
Detalled obsgservations were nade oéer g psriod of an hour znd a
half in order to note the conditions which were most favorable
for the distribution of particulate lead compounds in the atmose
pherse It 80 happened that the éend §f one shifé anﬁ the beginniang
of another came during these observstions, This period involved
the romoval of dross from the melting pot; an oparatioun which
occurs once per day, and which involves much greater dissemination .
of dust then that gssociafied with any other procedurs. Air samples
were taken from several points sbout the pot, at the helight of the
operatorts face, during the pericd of normal operation, These
Semples were composited Into Semple &1, Another series of
samples, similarly combined aé Sample #2 were cbtained during
the filling of the pot and during the removal of the droés. |
The analysis of these samples ylelded the folluwlhg
resultsse
Sample #1 - 21,LL0.0 ml. contained 0.002 mg/Pb
equivalent to 0.09 rge per cu, meter,
Sample #2  21,635.0 ml. contained 0.006 mg. ¥b
equivalont to 0.28 mg. per cu, meter,
The values for particulate lead in atmoaphire are
usualily expressed in terms of 10 cubic meters of alr, and on

this basis 4t 1s currently accepted that values in excess oflﬁ
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ml!iigraés per 10 cublc mstera are unssie, Jome morkers give
allzhtly lomer wvaluoca, in some inatences as 10w 8 1.5 milligrens

pef 1D cublc metora, The evidence, however, 1z vory good in
indicatlivg that buslo exposures as o9 as that involved in bdre-thing
alr cuntalining 2 ni ligrems of loed per 10 cuble meters, are sube
stantially safe for all workers regardlese of susceptibliiity foctors,

Cn this basls of comparison ths values obasrved in the
vicinity of the pot may be reogarded as ludigative of safetyy &b
that the d»asia 1aad canéen%rstiou has appesred to Do fu the
noeighborhoed of 1 millipran per 10 cuble wmeters, while the brdlef
perlodliec exzposurs, during drosaing mnd ehavezing 1g of the oriey
of 245 £0 Fe0 nillizrems per L0 cublo meteras Ky oapsrionce in
ndustry lcads wo to bellave thabt this degroe of expusure dosg not
induce anffiaiéat losd sbhacrption %0 caunss load psésenzng.

This conclusiovn s fully verified by the results obtalned
in the exeminatlon of 2 employeses whese work has involved dally |
exposure to such lead =s 98 regularly distridbuted into the atmose
phere around the pot, MHeither of the two vorimen showed eny clinical
evidence of ocoupativnal lesd absorptlione lelther had a lead line,
despite the proscnce of conditicne in the nouth (pyorrhoea) which
are favorable to the develojpmeunt of leadlaapoaita in the gum tlasues
Heither of them showed eny blood chenges {anemis or stippling)
suggestive of losd absoorption. Yelther of them had atmormal

quantities of lend in thelr blood and urine. - had

0«0l mge Fb por 1liter of urine, and 0.0 mge Pb por 150 grams of
whole bloocd, wm‘ie'bad 003 me b por liter of urine
and 04075 mge Pb per 120 grams of whols bloovde These ars quite
uwithin the limits ¢f values found in gerfaectly nomel persons with

no sccupational expusure to lend compounds,
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I eonclude, therefore, from the sembination of these
data, that the seceupatiocral conditions studled st thla tirme
are not such as to entall the risk of lead poisénimg in workmen.
It 12 aolso my opinlon that the conditions deseribed as in exiéﬁence
at the time of the plalintiff¥s cmployment, while probably invelving
somewhat greanter exposure than thet eohich veours até present, were
not sufficiently QAifferent in type or magnitude to jJustify an
opinion that lesd polsonitc sould have resulted from the exposure.
Good elinleal evidsnte would bs required, thersfores to convince
me that the plalotiff hed lsad polisonlng at the tire 1% was
claimed that he haed. By sood cliniosl evidance I mean that
chareaterigtic symntaus, agscoiated with load line of the guma,
perhapa, aud cortalnly with oxcossive numbers of "giippled™ ved
blood corpusclesg should have beoen present, Tha prosence of abe
normal quantitiss of leond In the urine or blocd or in both at that
tive, would have dbsen convinclng, ahila;tha»laak of such evidence
iz a serious faull In the plaintliif's claim. Returning to the
subject of "stippled” srythrocytes (red dloud corpuseles) it is
noceggary to denmonstrate the presence of abnormal nusbers bofore
sipnificence can be atteched to the phenomenon, “Stippled” eryturoe
oytea oocur in the blovd of normal persons up to teh oF more por
fifty mlcro@éopis flelds, and they are found in incraeascd nambers
in a wide variacy of condié&ana which have nothing whatever to do
with lead absorption, Thelr preasonce, mithout reference to numbers,
or without knowledge of other concomitant ohengos in the blovd, is
wholly without diagnastlc aignificaence,

Signed
Robert A. REHGE
RE 0020970




REPORT ARD RECCMMEEDATIONS O CERTAIN CONDITICNS L BSURVED

ANACQUDA WIPE AND CABLE COMPAVY at MARILU, INDIANA.

Air samples were taken In the lmmediate viecinity of
a melting pot in which scorap lead from cables was belng melted,
Detai'ed obssrvatlions were made over a pericd of an hour ahd a
half 1n order to note the conditicns which were most favorable
for the diastribution of particulate lead compounds in the atnmose
pheres It so hapiened that the end of one shift end the beginning
of another csme during these obsorvations. Thia pertod involved
the removal of dross from the melting pot, an operation which
occurs several times in each shif€, end shich involvea meh
greater dlasgemination of dust than that assvciated with any other
procedure.‘ Alr semples wore taken from several points ashout the
pot, at the height of the operatorts face, Jduring the pericd of
normal operaticns These samples were compositeé into Sample wl.
Ancther serles of saemples, similarly combined as Samélewa were
ghtained during the £illing of the pot and during the removal of
the dross,
The analysls of these gamples ylelded the following
resultsa:
Sample #1 21,510.0 ml. conteined 04002 mp/Pb
equivalent to 0.09 mg. por cu, meter,
Sample #2 21,655.0 ml, contalined 0.006 mge Pb
equivalent to 0.28 mge por ou. meter,
. The values for particulate lead in atmosphere are
usuelly expressed in terms of 10 cuble meters of air, and on

this basis 1t is éurrently accepted that values in excess of §
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milligrams per 10 cuble meters arc unsafe, Some workers glve
8lightly lovwer values, in some instances as low as l.% milligrams
par 10 cublc meters. The evidence, howsver, is very good in
indicating that basic exposures as low as that involved in breathing
alyr contalning 2 milligrams of lead per 10 cuble meters, are sube
stantially safe for all workers regardless of susceptibility factors,
On this basis of coumparison the values observed in the

vicinity of the pot may be regarded as indicative of a ressounsble
safety, in that the basie lead concentration has appeared to be in
the neighborhood of 1 milligrem per 10 cubic meters, while the brief
periodle exposurs, during drossing end shoveling is of the order
of 2.5 to 3,0 milligrama per 10 cubic meters, ily experience in
’in&ussrg leads me to belisve that this desreo of exposure does not
induce sufficlent load absorption to cause lead polsoning.

\ This conclusion %8 verified by the results obtained
in the exomination of 2 employees whose work has involved dally
exposure to such lead as 1s regularly distrimted into the atmose
phere arcund the pot. Nelther of the two workmen showed any clinical
evidence of occupational lead absorption, Nelther had a lead line,
despite the presencé’of condltions in the mouth (pyorrhoea) which
are favorable to the dovelopment of lead deposlts in the gum tissue.
Neither of them showed any blood changes (anemla or stippling)
suggestive of lea? agbsorption, Nelither of them had abnormal
quantitics of lead 1n their blood and urine. YR beo
0.0l mg. Pb per 1liter of urine, an¢ 0.03 mge Pb per 100 grams of
whole blood, uh ‘1o — had 0.03% mge b por liter of urine
and 0,035 mge. Pb per 100 grams of whole blood, Those are quite
within the limits of wlues fouhd in normal persons with no

occupational exposure to lesd comgounds,
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Certain addltional observetiuns were made in the
plant end on the two workmen which wore not referred to in the
preceding paragraphs,

Samples ef‘ the feces of the two men were obtained on
the morning after a day of normal work, Ye have found that
such saﬁples 51va a goud Iindication of the magnitude of the lsad
exposure. Unfortunately one of the two samples was too sﬁall to
be useful tut the other contained 1,46 mgne lead, a quantity which
i3 suggentive élthough Inconclusive evidence of significant lead
@XpOoSure. | |

A gample of dust was taken from the top of an electric
switch or fuse box situated above a drinking fountaln abrvt 10
feet from the melting pot. Thim dust was seen to contain small
bPight globules of metallie lead, which evidently had been dlse
charged from the meolting pot., The analysis of this duat demone
atrated the presence in it of 23,77 of lesd, There was a cone
siderable quantléy of dust at thils point, and it is believed that
the anelysis indicates the dessemination inteo the alr of uae
necessary quantltlies of metalllc lead in finely divided form.
Just what operaﬁion in the plant ls responsible for this situation
fa not apparent, but the matter should be invostigated,

" On the basis of the combined observetions, it 1s
recom~ended that certain changes be made in the equipment and
‘oper: ting procedures, '

(1), The fan which blows across the melting pot from the
rear of the operator should be sliminated in order to avoid the
" distribution of dust into the alr.

(2) The melting pot could with probable advantace be enclosed
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on three sides 1n much the same fashlon as a chemlcal fume hood,

(3)e 4n extensicn ¢f the ventilating duct should be oxtended
t0 the area immeodlabtely overlying the pigzing molds.

(4)« The dross from the pot should be reomoved directly into
a regceptacle vhich 13 zquipped with a ﬁighéatltbing top, Inatead
of maklng use of an intermediets tray'whieh sdbséqu&nblyjmueﬁ be
emptled into a large collecting receptacla. '

{5}, Other sources of dust and fume should be sought cut
by means of perlodie eritical observation of all workling opsrations,
When such socurces arc nobted, they should be corrected. |

(6}« orkmen on'tﬁQS_jpb should be supplied with work
clothes, and ulth ﬁonbiéﬁigékers’ They should resunove thelr clothing,
put 1t in the clean locker mnd change to work clothes (kept 1in the
other locker}., At the end of the ahift, they should reverse the
procaess, bathing before resuming thelr clean clothing.

(7). Quite in additlon to the advantages of greater safety
t0 the worlkmen, experieﬁce has shown that proeemployment and
periocdic exemlnation of worlmen in haszardous trada&.pnr in trades
which are generally sssumed to be hasérdqus, provides é cbﬁaii&rahld
security to the employer agalinst mistsken or fraudulent claims of
occupational injury or i1llnesa. Such exam'natlons should be carried
out with precision. If done properly they will prove ussful for
the racbgnibion of hagardous exposure., The aﬁvantgg&s of such ine
formation are conaiderable in view of the frequency with which
operating changes occur in manufecturing plants.

“hen ﬁague or uncertain typss of 1llness appear among

workmen, 1t is advissble, from svery polut of view, to make complete

clinlcal studies and to arrive at demgnoses which can, if necessary,
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be substantiated in court, The iype of medical qarvice vhich
will accomplish this purpose, will deserve the confidencs of
worimen and will provent difficulties like the case recently at
issue, while at the secme time, 1% uwill inform plant management
es to the astatus of such occupaticmal hasards as arise from the
operation of a plant. Such medical supsrvision is recom—ended,
at least, in the case of men engaged in work whlgh Snvolvés
potentisl exposure to toxic materiéls. aAny asslsﬁanca or advice
which will bé Instrumental in bringing ebout such an hyglenie
program will glaedly be given.

Signeds

Lirector

Kattering Laboratory of
Applied Physiology
niversity of Cincinnati
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