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February 8, 1935,

P v. Standard 0il
ompany of California

Dr. Robert A. Kehoe, , . s
College of Medicine, !
University of Cincinnati,
Cincinnati, Ohio.

Dear Dr. Kehoe:

.Thank you for your letter of February 5, 1938.

It is indeed unfortunate that we dié not have the béﬁefit
of your testimony at the trial in which the Standafd 0il Company of
Californis was sued@ for damages for claimed tetraethyl lead poisoning.
As‘it will be necessary fof us to file an affidgvit on or before ten
days from today we have taken the literty of draftihg an affidavit
which we understgnd is in accord with your views, We enclose the
original and = dopy for your files. If it is satisfactory to you,
‘please execute the original and have it verified beforeanotary public
in your city and alsé have the notary's ce;?ificate exemplified or
certified by a clerk of one of your courfé of record. The clerk will

know of the form of eertlficate which is necessary to make the affi-

dav1t admissiblewin Qurvcourt proceedln If you find it necessary

to meake a 1y changes ur‘addltlons in the affidavit please feel free

to do so. This will nedessitate,redrafting and retyping the affidavit

and you wiilgnqcessafilj"héVe to érrange for this to be done. If 1t




is necessary to consult an attorney to assist you in doing this, do

not he51tate to do thls and advise him to forward his bill to us.

?e have nrev1ously Wri_ten te‘you concernlng relmbursement for any
costs you may be put to and also a charge for your ‘services. A
Ybu.%;ll note that the affldaVlt refers to and incorporates
the article in_the March, 1954 issue of The Journal of Industrisl
Hygiene. We will arrange to attach this article to vour affidavit
when we receive it back from you.
We again remind you of the need of expedition and h;;te
in returning the affidavit to us.

Yours very tru%y,\

]
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P. 8. Possibly the matter might be expedited if before making any
changesAin'the affidavit you discuss them over the telephone either
with me or Wlth‘Mr. hugene D. Bennett of my firm. For your further

enllgbtenmentﬂlmem enclosing port4ons of the transcript which I have

had copled "}yéu.maynseeﬁjust wk 1t‘was that was said.
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© STANDARD OIL COMPANY OF

In the Superior tourt of the State ?f Galifornis, in and for the

City and County of Zan Francisco

Plaintiff,

V8. No. 844538

CALIFORNIA, a corporation,

Defendant.
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AYFIDAVIT OF ROBERT A. KEHOE

STATE OF OHIO, )
: }ss,
County o7 Hemilton.)

ROEERT .. ZEHOE, being first duly sworn, deposes and'says:

That I am now and for more ithan ten yezrs past have been s graduate
ehyeician und en now associate professor of physiology of the s
College of Fedicine of the University of Cincinneti; that for more

then ten yvears past I heve been engaged in extensive investigstions

coacerning and involving leed hagzards sssocisted with the distribu-

tion &nd use of gasoline containing tetrmethyl lead; that I am the

Rrbert A, Xehos guoted and referred to in and by Public Health

Friletin Ho, 158 of the United States Public Hesalth Serviee, dated

rezust, 1925, and am one of the authors of the zrticle entitled

"1 4ppreisal of the Lead Hazards sssocizted with the Distribution

end Use of Gasoline (ontaining Tetraethyl lLead, - published in the

Mzzch, 1934, isspe of The Journal of Industriasl Hygiene, Vol. IVI,

Eo. 2. A copy of ssid last mentioned esrticle is attachec nérezo end i;;ff

waprked Txhibit ™A." That the facts, conclusions and opinions stated
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in end by ssié last mentioned sriicle were set forth and expressed

therein as ths resull of my studies and investigations aforementioned
and the studies énﬁ investigations of ths co-authors of said article,
to wit, Prederick Themann and Jacob Cholak, end thet the siatexments

contalned in said last mentloned article are, to my Xnowledge and

bellel, true and oorrecj.

» In so far as the aforemsntiqneﬁaﬁﬁblicvheaith bulletin or
to my knowledgs aﬁy other pudlie health“bullétin is‘concerngd, there -
is nothing ssid by ne or attributed to me to the effect that tbefe

* 18 danger of lead sbeorption as the result of exposure to gasollne

contalning tetraethyl leed and as pointed out, illustrated and stated
in the aforementionsd srticle published in The Journal of Industrial

Hygimne in Msrch, 1934, there is a complete and definite distinction

- and difference between the toxlcity and danger of lead absorption

from ooncentrated tetraethyl fluid and the gasoline trected with
such fluid. This distinction and difference is illustrated and made
aoparent by the Teect that whereas there Leve been substagtiated
cases of lesd poisconing from the hendling of sznd exposure to the
conoentreted tetrmethyl lead fluid, there 1s, so far as I know or
em advised, no substant;ated case of lead intoxication or poisoning
29 to the present time in the United States &s the result of exposure
to gasoline treasted with tetraethyl leed in the comumercial form in
which saié¢ gseoline is distributed, which is approximately one part
of tetrasthyi lesd fiuid to 1,000 or more parts of gasoline, imong
the ressone for this being g0 is that while tetraethyl lead rlone or
in high concentration in gasoline is rapidly absorbed through the
skin, lts absorpiion is retarded greatly by dilution in gesolins.

I have been unable to obtain evidence of lead absorption through-

-



the ckin of expsrimentel animals sfter their prolonged exposure
to one part of tetrééthyl legd to 1,000 paris of gasoline by volume,
The c¢ilution of tetraethyl lesd with gasoline also largely eliminates
the danger of lsad inhalstion. The difference between the vplatility
0f tetrssthyl leed and the various gasoliﬁé bsees with which 4t is
mized ie eo great thst approzimately one-half the gesoline may be
evaporated before iéaé‘can be found in the vaﬁor. It is my opinion,
thersfore, that thé vapore srising from leaded gasoline do not
contain appreciable smounts of lsad,

I have had presented to me the hypotheticel case of &
man between the ages of 45 end 50 ysars employed as a pumpmsn aboard
a vessel carrying gascline c¢argo snd who states that he was present
in . pumproom of such vessel during the time it was discharging
cargo Tor s period of approximately sii hours, during which time
he wes exposed to thes fumes of tetraethyl gascline snd contact wfth
such gasoline on his hands dnd teed; that the ventilation in ssid
pumpreos w2s poor due to the fallure to operate of certsein mechanicsl
meens of ventilationj that while he sufTered some nausen, hesdache
and other aches and dizziness he nevertheless wag &ble to continue
his duties In ssid pumproom aboard ssid ship for seversl hours
zfter the aforementioned exposure asnd for a number of deys there-
after continued to regulerly perform his duties mboard ssid ship
without hoevitziization or medicsl treataent end that approximately
a year or a yoar ond one-halfl after such exposure he was physiecsally
exemined and there were found no signs of stippled blood osils,
lead line on the gums or anemia, but in the opinion of the excminyy
dootor there was & disturbanse or destruction of certain nerve senses
end contrel. From such hypothetical case 1t is my opinion that such
rerseon had not suffered lesd intoxication or polsoning and thet such

stated resulting nervous disorder is not sttributeble to lead
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| poisoning dr lead exposure in the particulars snd extent stated =nd
=such opinion by me would not be altered;aven though such person
ha€ previously been exposed to contsot with.tetrgeﬁhyl gasoline

or contact with the‘residue,‘if eny, ecoumulating in &nd sbout the
place or places where he was‘acoqsidméé:£p wp§k. In other words,
if suoh person hed previous gontact witﬁiﬁétr;éfhjl gésoline or
1ts snid residue and had ingested lead by reason thereol, inrmy
opinion the particular exposure st the time And plage above men-
tionsed would not sufficiently er at allfaggravate the extent of
lead sccumulstion in the body of such person sufficiently to cause

br result in the sympionms or {isability colaimed, or eny disability.

Subseribed and swern
to before me this
dny of February, 1%35.
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virect kxaminstion of DR. GHORGE L. BAKER

FORD: . Your name is George L. Baker?

1

Yes

And wnat is your srofession? A& Physician and surgeon.
And, Doctor, of what school are you a graduate?

University of Pemmsylvania.

Anc when sbout did you start practicing?

T started private nractice in San Francisco in August, 1927.
Ge find have yow oracticed here since that?

A. I have.

G. Doector, did you have occasion--I will fix the date later on--
to meetl 4 the »lainiiff in this case?
A, T did.

Te. And have VOU seen him from tine to time since that?

Lo T have.

&. And have you made frequent examinztions?

i. I have.

Q. Dogtor, without--first, pefore I put any hypotnesis to ¥y
id thlc examlactlon——ua" this & connlete ph331CQl ex

that wr ’ srior to March 10,
NGVl in The employ of the defencant

as @ nump man on one of its tankers cerrying gasoline
orth before Harecnr 10 the blo in the suad
so that the roon beil
, for a 2eriod of &b
Bthyl LdSOLlﬂP, ana to-
breatnln» o; *h, funss
ng i

ntilated,
svn1@ct d Tl
leas\. -]

vould g0 up on decki an
the pumn roow; go un 1
ng some fresh ailr anc
to tas

1fes an

nims:

njected

Tum

your exa;
wmade ana what your conci

Can you recall that guestion? Thers is no
. Bennatt? '

s ke would have obdecte to 1t excep
* the aoctor out of order; and having consented to the
callsd out of we are hardly in a »osition to
tion to any fou tion.

pennett
advantnge. 10
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I am not making the objeetion, because I
zgreed that he m:iy be nut on out of order. I do not feel--

Wh. FWD- I'don't want vou to -ut me in a vosition--

just wanted to be sure of that, because

i Sims for the nurnose of taking testimony,
be any difficulty about the repetition of

of ¢hanging reporters, :

‘ : Before you leave, let me add to that question
iust one thing. ‘

¢. Doctor, will you also zssume that ¥r. Qfollm’sing the
matter I heve just related to you, became CICIPNZly nervous; that

he sleat poorly, naving difficulty going to sleep; when he would go

to sleep would wake up with & start and what he would c¢all bad dreanms,
such as accidents and so forth, and that this nervous condition has
continued up to and including the present time, and these other
conditions have continued from then on up to and including the present
time, '

ME. BERNETT: Of course before this cuestion is answered and
in the light of your Honor!s guestion to me, I do not want it to be
conceded in any sense that we agree that tas facts are such as recited
by Hr. Ford nor that there is sufficient foundation; but I am not
meking objection at this time to the doctor's testimony, beczuse of
the fact he is czlled out of order.

TEE COURT: Of course, Bennett, it is understood that

y to any hyootunetical question 1is necessarily based unon the
nroof of the facts steted in the hypothesis, and if of thsm are
i f co hypothasis is not co the answer
: L th=t is understocc 't vou =2re not
esti i g & on account
£
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. your
coosure in
1 conzlsin

3 Wh. ronlis I was going to call his attention to thut.
. Heve you included in your answers an observution of the mant

18 corrsci.

I asik the docltor &« oreiiminary quesiion
LoD omede?
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that ie fair. .
vy 7, 1883, st my office. He gave
Ls these Tumes of Ethyl gasoline

¥

July 19%3% July 7, 1833?

w first tl = v hiinm.

give you the Gates as to uhen he was aboard the

‘ ss here.

yadr revious to that time that he left
exactly; it had been over a year. At the time
kol flrSu time QlS ﬁrlnclﬂal comvlalnts were

onen, heaﬂache: G tlnb_ln whieh he described as
needle sensation in ﬁQ‘ Ieet zng: hanQS' he was constivated;
zoor memory end disturbed sleep. His temver4ture was normal.
'r elev tea. His blood nressure was within normal
as Ter as cerious illness was

Sy £ thve. LB nad h:d his tonsils removed. His story
vas that he wae in good generzl health until the onset of
vhich cams on thlo at-vork aboard the steamshios

@ ct
R B hd
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P
ot

= & breckdovn in the nsum2ing equipment, causing
of of hyl gasoline into the sum> room where
1'

5

said thet he was surayed wilth Ethyl gaso-
hands anc arms, a ¢ soaked nis clothing and
e%ulofput Ouer“ulns in the n»umn room to
and the fumes of gasoline were very strong, making
:d 43”1ng the eyes smari. GLever Li times ne

: to let his c1o+hfs ary out.
x, srort of breuti
neecdles in the

ARy o o
R
i€
5

Loct o 1little slove
it bu touch g £
sated T im _the stool .
& has s bes 1oz ae

restless, with s nno**ﬁg rb

lozs of congciousnesc. g

z T tove incident & n
Ve ensi Therse i
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'
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{
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reaction was not —resent
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in the »ro er u'Q 2T . In

ifferentizte hot and colé also
flexes—--that is the Jerking w on

aCLalles tendon back of the
ive him what wve call reinforce
: to have him pull one hand
reflexes were brought out, but

r of norm Yy . EHe also had a very deflnlte intent 1on
nor of s Ain other v "ordS5 when he would hold his hands
re was a ; t of tremor. The impression at thzt time,
first see 1, was that-he had some degenerative
nges of h rd, snd that, due to the history he gave
me I ¢ nt 1y Sue to Ethyl lead intoxication. now-
gver, t orimery anewiz had to be exciuzed
2 sug LE loed count. Th t blood count vas
il 1 ilowing results he had hemOUlObT
¢ i szbove normel, we mlght c8y. A
£ er cent; lr biljedal had 97.
v might szy 5,000,000 about represents
,750 white cel;s, which we might say is wi
no mad. t the relation of the hemoglobin or tne co
matber to the number of cells is revressntec o7
factor thin normal 1imits, and not ¢nulcat1ve of
sernicious was in t%e ofllce again on July &. {
ew more of n

2in the patellar--—that
.;s no Babinsky resztonse
. Inezre were varicose v

1

3
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<. Loctor, &re you

g
S [V

110 i

s mow it, such as & dru
guit wes not that of & norm

& moln g
ﬂlS omols
U.."'Ll::u £5y .LCSL;, } z

n in the lowsr chest, bot

you Gescribed 1t?

zzinese vwes uncnanged. He was
complained of a continuance of this
front ané back, znd over the entire
cmen. That, by the way, got worse neriocically. He would have

,_».

~

severcl attacks whers the distress in the abdomen would become worse,
from tvo to five times a day, which vould last Irfm~—orcinarily ilast
from ten to twenty minutes a time.

Q. TForgive me for imterruvting him. You
ars now recalling thzt he told you, Logtor?
L. Thinge thet he called my attention to, thst ig true. He com~
vlained continualiy of having a bad taste in the mouth, particularly
in the morning, and almost always had. a frontal--that is a forehezd--
znd & temporal--side of the head--headache; and he had this tremor in
the hends. Lt that time his general condition was good; his color
vas imoroved. Dy the general condition, I might say we would compare
the general condition st that time with what he hzd shown on orevious
visits to the office. sagsin on August £9, 1834, general condition
was unchanged; the intention tremor—-that ig the tremor in the uss
of the hands--is more pronounced. There is no tremor of the tongue,
Tae supils were reacting normally, 2nd his general strength wvas i
cut he still comdlilnﬂo of tiring va51lx. Sentember 13
1 There is no 1 of therm th
1 : sense thuat differentic

I

o

-
i
SRA
284,
<
<

L'! s

“
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&+ Cord oo

he cou;o
That is true.
And thﬂt his thermal

tlldu -
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Ze nad a consl re 2
the tuning fork or T t
jerks contlnues Jong ive, Th
office was Jam is year— ~Jan uary 19 ¢9p5——mnen he com-

which hed -been worse at night, ané had
sast two or three months, His cizim was
e cevere He had tzken some cough mixture
nervunc,evstem complaints continue& un-
sgein for this thermal sense, which was normal.
all zin-noint discrimination, in other werds,
1ling whethsr € snarp or duil, which was normal. His knee
nr{s weTre erar ated. His Lenilies reflexes were sluggish and re-
lred this reinforcemsnt in oprder {o elicit them. Pupils reacted
ormally, and in his chest we found more - of these rales which we hed
eﬂva once before. In other words, he Jhad. a moderate amount of.
bronghigl irritstion, - There is one thing I might add which has not
peen'mentioned nerc.” In all of the cdonversation with Mr. Liljedal,
and 'in all of the examinations, that I -might say there has been a "
definite change from normazl in the speed with which he answers gues-
tions, and in the mode in which he understands and so on. It seems
that vossibly—-we might say it takes & longer time for the guestion
to sink in and register than it would with the normal individual.
I too feel that in spite of the fact that he is =2 man who was not
born and raised in this country &and who more or less speaks with a
dialect, that there is =z tendency of this slurring of his speech.
I do not feel that he Speaks with the moderate—-with the averacge
control of his voice that we would expect & normal person to have,
In view of the history, in view of the fact that we have not been
aple to demoastrate on him aany pernicious anemia, which at times
causes those changes in the nervous system which may simulate this
condition which we have in him--I say we have never been able to
demonstrate that; his blood has always been about normal; he has
not presented some of the other things which we would e\“ect to be

GO
Ui oehgg by

1r: ined of

}3",.).(”).«

ﬂ"asent in 3e*n7c1o.s anemis by this length of tims—-I can't hel-
b L gring hig- nistory of exposure to this t=trset
1 e cca31ou, ana the nossiviiity of having
o Tee on nsrevious opceasions--1 canlt nsls
b cue to iead intoxication with teiraethy:
i
Hi ad soiqonin
vou telii the 5 U8
that »oison =mi
lead poison poi
being a vol 1w
to bpelng ta
through tane
it can be sw
long befors
ig g0 solubi 5 system

Very commnon

me ask there, so that the jury vwill
=nd, in tnls tetrasthyl lead gzsoline, if that is
to call it, you say this lead--let me change that an nis way:

in this tetraethyl lead gasoline how is the lead taken into the sSystem
where you inhale it or where it contaets your skin?®

A. when you take it by inhalation it dissolves through tne dittie
mucous membrane lining of your lungs and immediately goss into your
blood., It goes in much tre sane as ether would 6o if
take an snesthetic and the stuff would get into ths bLJJ
causing anesthesia., TIi belongs in & group of things w
£zt solvents which are absorbed by way of the lung. Also :
the 2bility to :ene te throuch the siin and ¢et directiy inte

o
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the circulation thal way.
~.  what is there about the tetrasthyvl lead gasoline that nermite the

ve

reetly fPaken into the blood strpamf >
5 tast it 1= -not a metallic or a solid substance, but the
fatn 1t is. a comoound madc fr om lead and the ethyl radical,

& relative of alcohol and ether, it gives that volatlllty,
Tity to vaporize and be abserbed just similar to what ether
vihen you glvp an aresthetic at the time of an oneratlon

in SOe&&lRG of this tetraethyl lead gasoline, is there more
poison din that naxeup oF - comoound?

&, Vell, the serlous oneg, the one which we consider the most, 1s the
tebraetYnl lead fract‘@n, itself. Tetraethyl lead is a aefinlte

chemicael connouna of ¢értain Drowcrtlons of carbon and hydrogen and

lead. &omeVer, in the gagoline we have the same fractions which occur

in ordinary gasollne which are of = toxic nature, and we also have a
third comoound‘knov mas ethylens dlorom;ae, which is added to the

ethyl gasoline in order to make the ethyl gasollne a safer thing to

use in an automobile. 1 other words, 1if we were not to use the ethylene
dibromide, when thet @hyl gasol ne were burned we would have a con-

dition wherein:the lead, in the form of metallic LPaQ, in the form of
oxides of lead; such as red lead and white lead and so on-~they would

be throwx out onto our: streets and in our garages, forming dust which
would be'definitely gangerous to the nooulation at large; but in

the use of &hylene dibriomide 1n this gaselineg the combustion of the

ethyl gasoline then puis the Iead in the form of lead bromide, which

15 2 relatively insoluble and a. relatively unpoisonous form uf lead.
Bthylene c¢ibromide itself in the unburned state has toxie gquali-

what becomes of

.
Do octor, with this ¢
2
1

caG boils at & higher temoerature than ordinary
. Ther:fore if we were to svill some on the flioor
vasoration would be much sreater in the gasoline elex
Sﬂillea thzn it would be in the tetraethyl iead el em~hb. The
stuff would bit by bit become more concentrated as it laild on
he floor and the fraction of that stuff which wus macde up of teira-
thyl lead xoult become greater
Vhat effect has the lead so fel as nervousnsss is con
t“at 1ifest itself in 2 wmerscn who has contacte
nervous system—-—
y affects the nerves then
son, causes Gegenerctiions
n of nerve tissue. t is--in i
po1so*1n" rarticulariy affects what e call the exte‘s
is, it gives a arnlyuls of the nerveg which have o ¢
those muscles “ulch raise our arms and wrists un. It
excerience timi tetraethyl leaud, vwhen taken in massive do
Han &8 severe as acute insanity of t-e most men
has been shown. in the ear:

r
t
v
»
"

orhood of

i twelve or f sen cases of qcutc insani
e on foliowing exposure t his material., In other w
a nredilection ot along to nifect tne nervous
T

, there is one other matter I vant to os< rou,

[ Rt
107 C O
o o0

ks

o the Jury will get this: often we huve in mind 2
taken that have certain poisonous gualities but taxen in
z size vhere they are veneficial rather than detrimental to
n. Vith this lead, this tetraethyl ieac, 1 mant you to teii
neothor or not thot 1s cumulutive, 1L that ic tas oroner
sther you r take 1t in small ant iarge ities and
. time without Oetrlmnnb, or coes t 2ing--thie
thr s,% » OF contacting it through -sur .ungs,
ng
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»i the sical examnles of whet we call & cumulative
in “ampunt that our kidneys and bowels
oll ewch ¢ e 11 never have lead polsoning.

gt e
amousnt is sxeeedingly small, and where we get more “than
are able to get rid of h day vwe get a storage of

ge conditions, of lead in the bone just The same as

5 in toe be une, combined with Dnosdnateu. Should & person
other minor af;ull——we will say he should get & cold or
ake Loo mansr u*lnﬁu‘o_ hisky-or he-should get on a diet

meat- ang egegs - ahc adt, eno 5h vewetables, rendering -his sys-
Lem teﬂJo“aillv acid, nmeh GI th:* lesg w1ll pe llberaueavflom the
bones, and when that coucentration off lead in the circulating blood
reaches a cebtain figure, hewill develop symptoms of ‘lead poisdning -
which otherwise might not bg present-at all, . There is a tendency
for the lead to pile up #@nd thm symptoms do! not oeccur wuntil the lead -
tnr circulating blood redehss =z figure strong enough to cause the’

pw
’U Q

. lnen, as I understand you, the system will throw off a certain

attount of lead poisoning so we cuan, throw off a certain smount each .

day, but beyond that we canli-—-beyond that, if we take more than that, -

our system usually storesg it. B

Q. Doctor, let me ask you then, taking the hypothetical question
which I gave you, which is ther médager as comnared to your examina-

tion of this mzn do I understand thdt it is your owinion thut he

is suffering from tetraethyl lezd poisoning?

A. It is my opinion that A, is suffering from the chﬁﬁoﬁs

that occurred in his nervous syscenm OaTblCulaPlf ané in the rast of

his body to a less extent, following ‘exposure to geuraetn'l lead

gasoline.

1&)01—‘

¥A. FURD: I
wanted to ask you,
vstem succumped i
t is the wrover way
will treatmsni cure YOI
4 % ff baurcm

him »ro
system,
Those nerves are
regensrate taen.
:rt of tha nervous

QO O D e

OWe o

N
{

suble
orain. 0L oms cf
the hand et arc
tion of 1 cord t . nar
i ch occ ~rrh
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