December 19, 1938

Mr. Fe. E, Hart
Anaconda Wire and Cable Company
Marion, Indilana -

Dear HNr, Hartie

I have no doubt you remember
the suggestions which I made at the time of my visit
to your plant. However some of our observations ine
dicated that there might be some factors in the lead
ebsorption of your workmen which were not fully
accounted for by my observations. Accordingly I have
thought 1t best o make a brief report, giving you
the. beneflt of all the data and informatlion which we
obtained and making such certain recommendations to
you for the avoldance of further difficulties.

I have just heard from Mr,
Shaner concernlng the outcome of the sult against
your company. 1 am not surprised at this 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 bellef, without
which I would not have testifled in this case, that
this man did not have lead poisoning and that it wes
not a factor in his present disability, Of course
he may have had soms rather mild symptoms of plumbism
at the time of his initial 1llness, but I doubt this,
and there 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 lesd polsoning. This was the weagkneasas
in your case, since you were confronted with the testimony
of at least two local doctors who believed that the symptoms
were feferrible to lead asbsorption. This is the problem
whick .all smployers of workmen in the lead trades have to be
able to meet, The dlagnosis of lead polsoning is regularly
made on the history of exposureg That 1s to say, the
occuapationgl history of the employee that indicates that
he is engaged in work which involves some contact with
leadewcontalning materilals, The average doctor does not
make any attempt to evaluate the magnitude of the exposurse
and he tends to ascribe any exlsting 1llness to the effects
of lead absorption. If he 13 not stralghtened out at that
time by & thoroungh study of the patient, which demonstrates
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the facts ons way or the other, he will thereafter
hold to the conviction that his dlagnosis was correct,
It is, thersfore, incumbent upon the employer to obtailn
medical assistance and adviee which 1s more competent
than that of the general practltioner of medleine, It
1s for thls reason that I have msde referencs in the
attached report to a means by which the facts can be
obtained in doubtful casés of i1llness among employees,
I thipk the time 13 coming and, in fact, not far away
when employers in the hazardous trades will be compelled
to sxercise the utmost precautlions in the avoidance of
exposure, Despite this fact, I think there will be an
Inereasing necessity for the utmost precision in the
medlcal supervision of workmen in industry. '

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

Very truly yours,

RAK:1s - Hobert Ae. KONOG, MeDs

-
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%AGKI@%DE GF LEAD EXPUSURE IN MARIUN, INDIANA PLAHT
OF

ARACCYDA WIRE ARD CABLE COLPARY

Alr samples were taken 1n the immedlate vicinity of
a molting pout in which screp lead from cables was belng melted.
Detailed obsservations were nade oéer 8 psriod of an hour and a
half in order bo note the conditiona which were moast favorable
for the distribution of particulate lead compounds in the atmoge
pherse It 80 happened that the end éf one shift an& the begliuning
of another came during these observations, This period 1nvol§e&
the removal of dross from the melting pot,; an opsration which
occurs once peor day, snd which involves much greater dissemination .
of dust than that gssociated with any other procedure. Alr samples
were talen from several poinkts sbout the pot, at the helight of the
operatorts face, during the pericd of normal operation., These
semples were composited Into Semple #le Another series of
samples, similarly combined aé Sample #2 were obtained during
the £illing of the pot and during the removal of the droés. |
The analysis of these samples yleided the follualhg
resultss- '
Semple #1 - 21,LL0.0 ml. contained 0.002 mg/Fb
equivalent to 0,09 mge per cu, meter,
Sample #2  21,635.0 ml. contalned 0,006 mg. Ib
equivalent to 0.28 mg. per cu. meter.
The values for particulate lead in atmoaphcre are
usually expressed in bterms of 10 cubic meters of alr, and on

this basis it 13 currently accepted that valuses Iin excess ofvﬁ
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mlliigvaés per 10 cublc mstera are unssfe, ILume workers give
alightly lomer waluoa, in a ome inatances as low =8 1,5 milligrens

pef 1D cublc meterss The evidencs, however, 1is vory good in
indicatliug that buaslo exposures as low as that involved in bre.thing
alr contalining 2 mi Ligrems of loed per 10 cuble mebters, are sube
stantlally safe for ail vorkers regardleas of susceptiblility fsctors,

Cn this bLaesla of comparison the valuea obsgsrved in the
vicinity of the pot may be rogsrded as 1nd£ngulve of safety, in
that the basiec 1aaﬂ canéeu%rgtion has appesred to Le fu the
noigshborhocd of 1 nillizran por 10 cublie meters, while the bplef
poriodic exposure, during drosaling and shovellng 13 of the crley
of 2¢5 L0 F540 n1llizrons por 10 cublo meteras iy oaxpsrience in
industry loads mo t0 bellove that this degree of oxpusure does nob
indueco aufficiént losd sbacrption 40 causs load psésaning.

Thig conclusion 15 fully verified by the resulis oubhalued
in the exemination of 2 employees whose work hss ilnvolved daily |
exposure to such lead az %8 regularly distributed into the atmose
phere around the pot, HNelther of the tuwo uorimen showed eny clinlcal
evidenco of ocoupational lead absorptione lolther had a lead live,
deapite the prescnce of comditicneg in the mouth (pyorrhoea) which
are favorable to the development of laad‘aapoaits in the gum tlasue.
Helther of them showed eny blood changes (anemis or stippling)
suggestive of losd absorption. Heither of them bad atmovrmal

quantities of lend in their blood and uz‘me.’ hed

0«0l mge Pb por 11%er of urine, and 0.03 mge Pb por 100 grams of
whole bloocd, ah?.‘ie'had 003 mge b per liter of urine
and 0.035 mge Pb per 100 prams of whols bloode “hesae ars quite
#ithin the limits ¢f values Zound iIn perfectly nomal persons with

no cecupationsl expousure to lend comprunda,
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I conclude, therefore, from the caﬁbinatiaa of thece
data, that the cecupaticral conditlons studled st thls Sire
are not such a9 Lo entall the risk of lead poisénihg in worimeon,
It 15 nlao my opinion that the conditlong degseridbed as in existence
at the time of the plaintiff¥s cmployment, while probably invelving
somenhat greater exposure than thet shich coours ab preseat, acre
not sufficliently Aiffercnt in type or magnitude to Justify an
opinion that lesd poisonins would heve rezulted {rom the exposure,
Good clinlcal eovidence vould bs requlired, thersfore, to convince
me that the plalntiff hed load polsonlng et the tlre 1% was
claimed that he had. Iy pood clinleal evidence I mean that
charaateristio symptuss, agsooiated with loand line of the gums,
perhaps, and cortalnly coith oxcossive numbers of "stippled” ved
blood corpusslesy should have beosn presenty The preosence of abe
normal quaentitiss of lend In the urine or blocd or in both at that
tive, would have Deen convinclng, %hiie;tha»lack of such evidenco
iz a seriovus fault In the plaintiifts oclaim. Returning to the
subject of "stippled” erythrooytee {red bloud corpuseles) it is
noceasary to demonstrats the presenca of abnormal numbers bofore
significence cen be alteched to the phenomenon. "Stippled” eryturo-
oyteas ooocur in the blood of normal persons up Lo ten or more por
ity mlcro@éagia filelds, and they are found in incrassecd nambers
in a wide variety of eondié&ana which have nothing whatever to do
with lead absorpticne. Thelr presencs, mithout refeorence to numbers,
or without knowledge of other concomitant ohengos in the bvloovd, is
wholly without dliasnostic significence.
Signed
‘ Robert A. KiUOB
RE 00209370




REPUHT ARD RECOMMEHEDATIONS N CURTAIN CONDITICHS JBSURVED

ANACONDA WIPE AND CABLE CCHPAVY at BARLCH, INDIAWA.

Alr samplea were talen in the lmmedliate vieinity of
a melting pot in which serap lead from cables was belng melted,
Cetal*ed obssrvntliong were made over a pericd of an hour aﬁd a
half 15 order to note the conditlcuns which were most favorable
for the distribution of perticulate lead compounds in the atmos.
phere, It so hap.ened that the end of one shift and the beginning
of another came during these obsorvatiocns., Thls period involved
the removal of dross £rom the melting pot, an oporation which
occurs gseveral times In each shiff, snd which involvea mueh
greater dlssemination of duat than that assopiaﬁed #ith any other
procedure.‘ Alr asemples were taken from several points asbout the
pot, at the height of the operator's face, during the pericd of
normal operaticnis These samples were composlteé into Sample wl.
Another serles of samples, similiarly combined as Saméleﬁa ware
ohtatned during the filling of the pot and during the removal of
the dross.
The annlyslis of these gamples ylelded the following
results:
Sample #1 21,410.0 m1. contalned 0,002 mr/Pb
equivalent bb D09 mge pOr Cus moter,
sample w2  21,635.0 ml, contained  0.006 mge Pb
equivalent to 0.28 mge por cu. meter,
- The values for particulete lesd in atmosphere are
naually expressed in terms of 19 cuble meters of air, and on
this basis 4t is currently accepted that values in excess of §
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milligrams per 10 cublec meters arc unasafe, Some workers give
8lightly lower valuss, in some instances as low as 1.5 milligrams
par 10 cublec meters. The evidence, however, 1is very geod in
indicating that basic exposures as los as that involved in breathing
alyr conteining 2 milligrams of lead per 10 cuble meters, are sube
stantially safe for all workera regardless of suscsptiblility factors,
On this bazis of comparison the values observed in the

vicinity of the pot may be regarded as 1ndicative of a reasonable
safety, in that the basie lead concentration has apreared to be in
the neighborhcod of 1 milligraem per lc_cnbic meters, while the brief
perlodie exposuros, during drossing end shovellng is of the order
of 2.5 £0 3,0 milligrams per 10 cubic meters, Hy experience in
'1ndu38ry leoads me to belisve that this desree of expusureo does not
induce sufficlent load asbsorption to cause lead polsoning,

\ Thia conclusion 4s verified by the reoanlts obtalined
in the examination of 2 employees whose work has involved dally
exposure to such lead as is regularly distrituted into the atmoSe
phere around the pot. Nelther of the two workmen showsd any clinical
evidence of cecupational lead absorption. Nelther had a lead line,
despite the presencé‘of conditions in the mouth (pyorrhoea) which
are favorable to the development of Iead'depoaits in the gum tlassue.
Neither of them showed any blood changes {anemis or stippllng)
suggestive of lea? absorption. Helther of them had abnormal

quantities of lead in thelir blood and urine. ’ hed

0.0l mg. Pb per liter of urine, ané 0,03 mge Pb per 100 grams of
whole blood, wh'le — had 0.0% mge Pb por liter of urine
and 04035 mge Pb per 100 grams of whole blood. These are quite
within the limits of walues fouhd in normal persons with no

ocecupational exposure to lesd compounds,



@3"

Certain addltional observatiuns were made in the
plant and on the two workmen which wore not referred to in the
preceding paragraphs,
Samples ef‘the feces of the two men were obtalned on
the morning after a day of normal work, %Ye have found that
such seﬁples give a govd indlcation of the magnitude of the lead
oxposure., Unfortunately one of the two samples was too small to
be useful but the otﬁar contained 1,L6 mgn. lead, a quantity which
1s suggentive élthough Inconclusive evidence of significant lead
eXpOSUre. |
A sample of dust was taken from the top of an eleetrio
switch or fuse box gituated above a drinking fountaln absuvt 10
feet from the melting pot. This dust was seen to contain small
bfight globules of metallie lead, ahicﬁ evidently had been dilse
charged from the melting pot. The analysis of this Adust demone
strated the presence in 1t of 23474 of lerd, There was a COn=
sidersble quantléy of dust at thla point, and it is belleved that
the anelysis indicates the dessemination into the alr of uace
necessary quantities of metalllic lead in finely divided form.
Just what operaﬁion in the plant ls responsible fox this situation
ta not gpparent, but the matter should be invostigated,
| On the baslis of the combined observations, it 1s
recom-ended that certaln 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 eliminated in order to avoid the
" distribution of dust into the alr,

(2} The melting pot could with probable advantase be enclosed

l/f — am e an wh as N N



]
o (] e

on three sides in nmuch the same fashion as a chemleal fume hood,.

(3)e 4n extensicn cf the ventilaﬁing'duct should be extended
to the area immedlately overlying the pligging £olda.

(L) The dross from the pot should be removed directly into
a recoptacle which i3 zquipped with a ﬁighﬁ-tltblng top, Instead
of maklng use of an Intermediets tray'which subséquantly must be
emptied into a large collecting receptacloe. |

{5), Other sources of dust and fume should be sought out
by means of perloéic eritical observation of all working operations,
When such sources are noted, they should be corrected.

(6)s ‘orkmen on this job should be supplied with work
clothes, and with doabié{igékers; They should remove thelr clothing,
put 1t in the clean locker asnd change {0 work clothes (kept in the
other locker). At the end of tho shift, they should reverse the
process, bathling before resunming thelr clean clothing.

(7)e Quite in additlon to the advantages of greater asfety
to the workmen, experlence has showh that proeemployment and
pericdic oxemination of worlasen in hasardous tredes, or in trades
which ere generally sssumed to be hagardous, provides é coﬁsiéenablé
security to the employer againat mistaken or fraudulent clailms of
occupational injury or illness., Such exam'nations should be sarried
out with preecision. If done properly they will prove ussful for
the recbgnlbion of hagardous exposure., The advantggas of such ine
formation are considerable in view of the freguency vith which
operating changes. ocecur in manufecturing plants,

¥hen ﬁague or uncertain types of 1llness appear amonf

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

clinical studles and to arrive at deegnoses which can, i1f necessary,
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be substantiated ¢n court, The type of medicel gervice which
will accomplish this purpose, will deserve the confldence of
worimen and will provent difficulties like the case recently at
issue, while at the seme time, it ©ill Inform plant management
es to the atatus of such occupaticnal hazards as arise from the
operation of a plant, Such medical supervision is recom—ended,
at least, in the case of men engaged in work which involvéa
potential exposure to toxie materiéls‘ aAny assisﬁance or advice
vhich will bé Instrumental in bringing ebout such an hyglenie
program will gladly be gilven.

Signeds

Lirector

Kottering Laboratory of
Applied Physioclogy
tniversity of Cincinnatl
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