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SHELL OiL CoMPANY

INCORPORATED

50 WEST 50TH STREET

NeEw YORK 20

June 26, 1946

Dr. Willard Machls
610 Park Avenus ;_“

New York 21, New York
= _ AT

Th;c will acknrowledgze receipt of your letter dated Juns 20,1946,
returning the tentative outline of your testimony, with the varicus changes
or alte atlons therson in pencil. The outline statement has besn rstyped,
giving dus effect fo your changses and alterations; and, in accordance with

* your rscuest, I am enclosing herewith such revision.

e

My dear Dr. Machls: ‘Re

I recognize that the enclosed draft statement contains e numbser
of extraneous statements; l.e., observations whigh ere no% particalarly
relevant to the insvent case. However, I feel that, from a prectical stand-
coiqt, they are helpful in differentiating, in most instances, the complaints

of Miller from the usual znd customary cases. In my opinion, such rafersaces
sho&ld te helpful to the referee and the members of the Commission. And,
unlsss I am mistaken, they will be of material assiztance to us in maintaining
the position that the claimant's case is an exceptional one. In osher words,

is not suffering from respiratery, gastro-intestinal or rohvsiological

nerve and eye disorders due to conbact with petroleum products ana their
fumes, which is evidently the occupational disease relied upon by ths
claimant, pursuvant to the provisions of parsgraph 24 of Sectica 5(2) of +the
Workmen's Compensation Law.

While I realizs that the enclosed statement is tentative sad in-
complete, nevertheless I feel that it is beneficial to have youcr views
reduced to writing st this juncture. I em taking the liberty o“ forvarding
a cony thereof to Dr. Holcomb and to Shell's lccal triel attornsy. lir.
MacAffar. R

‘1 m

* I am returning herewith the llst of publications, having restained
a copy for our file.

Very truly vours,

Philip M. Payne,
Attorney .
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« Willard Machle will testify substantially as follows:

1

I am a physician duly licensed to practice medicine within the

-State of Mew York. I specialize in Intarnal Medicine and Occupabional

I am a Fellow of the American College of Fhysicians. I studied
at the Harvard Medical School and am a graduate of the University of
Cineinnati, Collens of ljedicine. I dld vostgraduate work at NHorthwestern

Tmiversity School of Xedicine, the lassachusetts Sesnsral Hespital, the Ohio

-

Zhete Collsge of Tedleline and tThe Hew York Postgracuate Mediecal School.
was Associate Proiaessor of Ressarch Physiolory anc A;sociate Director oi the

ity of Clancinnati, Colleze of Wedicinue,
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where I was eajared in sbudies in occupational physiolory and toxicolormre I

and laboratory research

acted a3 a consultant on

various occunatlonal mediecine and hvplenic problams in Burope and 3outh

I an the cowaubhor (with Or. Leurence B. Chenoweth) oi a text
boek on Iadustrial Hygiene, walch was printed in 184
numerous griicles dealing with occupational medicine, Toxicology end physiolery,
which have been published in the medical journels.e 1 am an associaie editor

cf the Journal of Qccupational Mediecine, which is puvlished by the Americen

iedical Association. I conbtributed an article entitled “"Tetra-Ethyl Lead

re
..

Intoxicetion and Poisoning by Related Compounds of Lead" to the Journsl of the

3

Lnerican Medical Association. I am shown an issue of +the Journal under dabec o

s

Aagust 2:, 1935, and the article in that Journal on Lead Poisoning was writien
Dy me. In this erticle, I discuss ths history, pharmucolagy, etiology,patholcgy,
symptons and signs, diagnosis and treatment of poisoning produced in the

maymmiracture or handling of comcentrated tetra-ethyl lead. The published article
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and my study of reported writings and observeations of others in this field.
References to the published writings of various authorities are contained in
my article.

I also contributed an article entitled "Casoline intoxication™ to the

Jourzal cof the American Nedical Associgbione I am shown an issue of the Journal
under date of Decemver €, 1941, and the article in that Journel on Gasoline in-

toxication was writien oy me. In this article, I discuss the physiologic =zad

toxisolezic effects of exposure to gasoline of men empleyed in its production,

Sistrivution and merketing. Before writing this article for the medical journal,
I exanined nunsrous boolks aond oubdblished articles on gasoline poisoning; and I

b

made refsrences to such studies in my article.

2

Tor ansarly four years during World War II, I was a Colonel in ths
Tnited States Army stationed at Fort ¥nox, Kentucky, where I was the Direchtor
of Research of the Armored iiedical EKesearch Laboratory, and ensaged in rassarch on

ohysiclogical and toxicologicel provlems of military personnel, such as ventilatio

1

c? combab tanlks, etc.
Gasoline is a mixbture of petroleum hydrccarbens. The usual mede of
gbsorption of zasoline is through the respirotory tract. Gasoline vapor is
hesvier than aire. In tanks, excavaticns and poorly venmtilated enclcsures, the
displacgment of ‘eir by the heavier gasoline vepors may prove fatal within a few

. minutes or hourse. Agute poisoning may result when exposure is to very high
concantrations of gasoline vapor in air, such as may occur in tanks; and, in
such instcances, there is little difficulty in diagnosise. If death does not

ensue, recovery is usually without seriocus after~effects. Asphyxia from gascline

funes is due to lack of oxygen; and is somewhat like drowning. I the person does

KE 0004619

not die, there are usually no . serious conseguencess
Grester difficulty in differential diagnosis occurs in cases of

chronic poisoning.  Any one of the manifestations of chronic gasoline poisoning



may occur in infectious or degenerative diseases, but cessation of ex posure

in chronic cases should result in smelioration of symptoms.

Exposure W lead poisoning by those engaged in the manufacture

or handling of the ethyl fluid snd those engaged in the mixing or htlending

the tetra-ethyl lead-containing fluid into gasoline is quite different

from the exposure by those regularly sngaged in handling or distributing

leaded gasoline in commercial quantities. In other words, the handling
and use of gascline contalining tetra~ethyl lead differs from the wanufacture

of tne ethyl fluld and its dlending with gasoline et refineries and Ttulk

s

2axing plants. Conssquently, it is necessary to differentiate vetween esctual

[

olscning

£
By =

that occurs as a result of exposure to coneentrated tetra~ethyl

lead snd the theoretical dangers whicnh some have assuned may acccmpany the

#
use cf leaded gasoline. A4 relatively small industrial group is potentially
exposed to the hazards of the concentrated ethyl fluid in its mamifachture

or in the maintenance operaftions on the eguipment in the plunts where it i

P

is
manufactured. A somewhat larger group of men is engaged in blending the

o

in various refineries in

Cl]

tetra-ethyl lead containing fluid into gascline

the Tmited States, but no casas of lead poisoning have been reported.
Tetra-ethyl lead is a colorless oily licuid (spec ific gravity

1.658) with a sweetish odor. It is inscluble in weter, but soluble in alcohol

and acetone. Tetra~ethyl lead is introduced or mized into gasoline in amounts

=

éﬁ so small that the finished produdt lacks the essentilal toxicological properties
ég of tetra-ethyl lesd. The maximum proportion of the tetra-ethyl lead compound
= added to gasoline is approximately 1:1,260. Vapors arising from banks holdin
%té lcaded gasoline do not contain eppreciable amounts of lead. The difference

between the volatility of tetra-ethyl lead and the gasoline base with which
it is mixed, is so great that approximately half the gasoline may be seveporated
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"tetra-sthyl lead in commercisl gasoline may undergo partial decomposition,with

the formation of a varieby of compounds, such as triethyl lead bromide or

hydroxide and nvl lead salts. These compounds may be dispersed as fine

dust whan dry sbtorasze tanks are cleaned. The decomposition products of tebra-
_ethyl lead, which may occur upon long standing in the storage tanks, can produce
acute tetra-ethyl lsad poisoning. But this risk is incurred only by men entering
the fenls for the purpose of cleaning. This hazard does not exist with tenk

wegon or truck drivers. However, the dilution of tetra-ethyl lead with gasoline

the danzar of lead inhalation, excepbt in clsaning dry scaly storage

ut prover pracauticise.

.

<

iy esperience indicubes that chronic inbtoxication or poisoniung from

gasoline 1s extremely rare in the oeftroleum industrye. Chronic intoxication

resulting from exposure to tetra-ethyl lead has not been seen. By Yearonie

intoxicatica®" I mean poisconing wh ich results from exposure to gasoline vapor

for lons vsriods of time. I have had more than 2300 refinery workers under

-

observation, in sowme insbances for as long as ten Lo twenty yecars, and i fourd

no signs of chronic gasoline poisoning in any case. Negative resulbts in respect

to signs of chronic gasoline intoxication or poisoning wers also obtained in
studies of learge numoers of filling station atiendants, tank weron drivers and
garage mechanics. On the other hand, I found ﬁhét inc:reased exposure of workers
to concentrations of gasoline vapor in poorly or inadeguately ventilabed places,
such as dry clsaning plants, might result in chronic gasoline poisoninge.
I rsad a passage from my sarticle inAthe medical journal you have
Just shewn me and pubt in my hendss
"Investigations and reporté over a span of yesars have
demonstrated th;t lead poisoning will not result from the
use of leaded gasoline as it is usually handled in commnerce.

The hazard is limited to the manufacture of tetraethyl lead
and anbiknock mixtures, the mixture of these materials with



That

gesoline and the cleaninz of tanks in which the leaded
gasoline is stored™ (p.l%ﬁ).

statement reflects my 0'017’1' on then and my opinion nowe.

I now rsad from page 1871l:

"Sequelae usually do not follow chronic exposure;
‘consequently amslioration of symptoms may be exvected to
follow cessation of exposure in chronic casgs, and this
may be the -best expedient in esteblishing the diagnosise
"I”s:e:'la or psychoneurotic symptoms in a person with
chronic exposure to gasoline should suggest the opossibiliby
of intoxication, and relief {rom these ‘“"'mtoms should

follow socn afbter removal Irom exposurge”

stutune reflcets my opinion when my article was published and It is also

I now read a passage from my book, emtitled "industrial Hygiene",

cones3raing occupatilonal intoxication or poisoning due o inhaling of tetraethyl

That s

1938,

kvl compounds of lsad are the most extensively

r5 of Tthis classe Thelr use as an anti-detonﬂ 1t

uels has resulted in the manufacture and distrivu

larere quantities of these matsrials in the petroleu
wry. Polsoning by the allyl compounds o7 lsad iz
terized by varigble intervals hestween exposure and

onset of illness sad bs pronounced mental symptoms. Cormercial

zasolinses “ontqiﬂin: tebraethyl lead present no hazard wien

used as a motor fuel. (ases of polsoning, which are rare,

have s0 far been limited to men engaged in the wanufachure

end mixing of tetrasthyl lesad or to men engarced in the

clzaning of zasoliine tanks used for the blending or storage

of leaded gasoline. In these cases the exposure was to

tetrasthyl lead or to its decomposition productse” (p.150)

v
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tatement reflected my opinion when my book was originally published in

ci+
!.J.
n

ard reprinted in 1945; end i likewise my present opinion.

I have made a personal_:‘anestig;ation of the working conditions in

Milton, HWew York, under which this clalzr.ant periformed his services for the

a7

shell

funesa

Uil Company in crder %o establish the exbent of his exposure “io gasocline

The loading rack, which I was advised was the olleged source of claimanits

exposure to gasoline, is.a small four or five pump, roofed unit with open sides,



situated over an sarthen sump, on a large concrete area within the bulk plant.
Ventilation is excellsnt, Tthe rack being situxted in the open, not less than
forty feet from the nearest buildings, which are low. The twelve to fourteen
foot high roof of the structure is flat and’sloaping, offering nc opportunity
for pocketing of vaporse. The élatform and sump were clean, with no odors

or staining to sugzest excessive spillage of gasoline. I was advised by the

Sunerintendent of the bulk plant that the area is washed once sach week.

Through-out from the entire rack is at a maximum of aporoximatsly 600,000

3
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freauency is 2 masximuam of fourtean to fifteen
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mes peor day, when working can & Ze-inour basis. Fuel is delivered at the rate

er minute, requiring ebout thirty-five minutes to lcoad &
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motor transport truck. I was informed by said Superintendent that loading is
usually done by yardmen; only rarely done by tank wagon driverse. .

-

I was further informed by the Superintendent of ths Shell bulk plaat

at Milbon, liew York, that, during the claimant's pericd of employment, fuel

delivaerasd {rom the sborare depot was spproxims?

Bthyl; no 100 ociane gasoline being handled from the loading racke In the
entire time since the plant has been in'operation, there is no history of
yardmen or tank wagon drivers becoming dizzy, faint, or confused from the vapors
of gasoline during loading operatioﬁs. Based upon my experience and my personal
inspection of the circumstances of claiment's smployment, I can say that he
experisnced less exposure to gasoline vapor than is customary or usual with most
tank truck drivers.

Cn June 3, 1946, I personally examined the claimant and records of
his previous medical condition have been made available fpr my study and
consideration. (Claimant has none of the several types of mental symptoms or

manifestations vhich are present in tetra~ethyl lead poisoning caeses. Claimant

gave me no nisbory of hallucinations or delusions, which are characteristic of



such cases. He has no amnesia for recent events, which is uniform in tetra-

ethyl lead poisoning. Nor does he have periods of confusion with misidentification

~.
e

of persons end places, which I have found is ususal in cases of tetra-ethyl lsad
poisoninge

Based upon such iaformation as I have ascertained concefning this
claiment, I am of the definite opinion that he shows no symptoms whatsoever of
asoline poisoning or lead poisoning. There is no evidence, in my opinion, that

lged or gasoline intoxication played any role in the production of his illnesse

I an of the opinion that claimant's diseases are not either by direct causabion
or by direct aggravation related to prolonged exposure to, or inhalation of,

funes and vapors of lesaded gascline. 1y diagnosis is predicated on my knowledge

of the circumsbances wder vwhich the plainant worked for the Shell (il Cowpany,
*he adsence of any history of a significant exposure to orgaanic compounds of

n

lead, ay szamination or clainant, myv exemination of the medical and clinical
acility and my own knowledge that similar evposures of tank
varon drivers to fuames and vapors from lesded gasoline have not led tc chronic
poisoning in other instancese.

The claimant has recognlzed and characteristic diseases, namalys an
affection of the heart muscle and an sssociated disease of the lungs. Their
onset, clinical course and present findings in these diseases are characteristic
of well-known and often-~described clinical entities. The claimant has a non-
valvular heart diseamse - myocardial degeneration with insufficiency with marked
linitation of physical activity. He élso is suffering from chronic pulmonary
emphvsene (swelling). This is confirmed by an X-ray revort dated June 18, 1946.

"he orasencs of these dissases explain all of the claimentt!s symptoms and

disability. There may be differsnces of opinion as to the relative importance
of these two conditions, but I place more emphasis on his heart disease,

reeognizing, however, that his lung condition contributes to his disebility and

- 0004dR24



',syﬁétbhs;"ﬁé‘thqt as it may, I am definitely of the opinion that inhalation
of ééébiins?rumsé and lead intoxication do not cause heart diseass. The
aiééggéslfr§m which the complainant is suffering are not a natural incident
of his occupation as a tank wagon driver; end they did not, in my opinion,
result from the ﬁature and conditions of his employment, to which all
emplo&ees of his class are subject and which distinguishes it from the usual

o

run of occupations and which is in exeess of the hazard attending employment

in genseral. T am of the further opinion there was nothing in the nature of

claimantts duties as a tank wagon driver to saccount for any "occupational”
disease, particularly respiratory or gastro-intestinal disorders dus to
inhalation of gasoline fumes even though the gasolins handled by nim contained
tetra~sthyl lead.

By "occupational” diseasse, I mean core contracted in the usual and

ordinary course of a trade, occupation or smployment and which is due %o causss

normally present in such pursuilt in excess of the hazards of smoloyment
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In my opinioﬂ, based upon my expericnce, there is no particular toxic hazard in
being employed as a tank wagon driver -over an extended period of time, which
distinguishes it from the usual rum of occupations or exceeding the hazard
attending employment in general. In other words, such dissases from which
claimant is suffering are not incident to or commonly contracted in the usual
and ordinary course of the pursuit of gasoline tenk wagon drivers genarall?;

nor have I found claimant's condition to be peculiar to or characteristic

of the nature of the work he performede.

Nearly twenty years of experience have not shown the existencs of

danger to tank wagon drivers employed in the transportation of gasoline contain-
ing %etra=-ethyl lead. No substantiated case of lsad sbsorption or of lead.
intoxication by tank wagon drivers has been produceds - Series of studies failed

to disclose sny clinical evidence of occupational lead poisoning, as a
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sequence of events would have followed.
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