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Dr J, ?• LEAKE called and examined

CHAIRMAN: Before you begin(Dr Leake^ I would like, on behalf

of the Committee, to express our thanks to you and to 

Surgeon General Cumming of the American Government, for your 

great kindness in coming over to this country and telling 

us about your American experiaice and what has been done 

in the United States, We are very greatly indebted to 

you.for it,

ft I understand that it was about 1923 when it was proposed

first to use lead tetra ethyl in petrol for the purpose of

getting rid of knock in the engine?----- The a»eia««L'eal(3^

history I am not entirely familiar with, but it began

to be used at that tine, I think some of the work on it 

was published in m&cha&Asal journals possibly earlier than

that. So that in the technical fields discussion had been 

going on possibly previously to that, ■ 

ft At the outset what was the feeling in regard to the use

of this material?,^—r %herp were great fears on the part
UrKM. KJi^A

of chemists and pathe&ogiats and those engaged in public

health as to the.dangers from such a compound being used
A

so freely in petrol iawettgtews* 

ft You felt on general grounds that there was some justifica­

tion for the fears people had in regard to this material?

------There seemed to be ample justification, and the fact

that lead is an accumulative poison and that this substance 

itself is particularly poisonous,

ft Then I think in 1924 something serious occurred?----- There

was rather a sudden number of fatal poisonings which

^^S-bccurred in New Jersey,' where tetra etiiyl lead was being'
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Surgeon General Cumming of the American Goverlament, for your 

great kindness in coming over to this country and telling 

ua about your American experience and what has been done 

in the United States, We are very greatly indebted to 

you for it,

q, I understand that it was about 1923 when it was proposed 

first to use lead tetra ethyl in petrol for the purpose of 

getting rid of knock in the engine? — The > ->

history I am not entirely familiar with, but it began 

to be used at that time. I think some of the work on it 

was published in machand&e^l journals possibly earlier than 

that. So that in the technical fields discussion had been 

going on possibly previously to that, 

q, At the outset what was the feeling in regard to the use 

of this material?,^-r There were great fears on the part 

of chemists and paatheJ.tjg-isfcs and those engaged in public 

health as to the, dangers from such a compound being used 

so freely in petrol i&«es@ta*es, 

q You felt on general grounds that there was some justificar- 

tion for the fears people had in regard to this material?

----- There seemed to be ample justification, and the fact

that lead is an accumulative poison and that this substance 

itself is particularly poisonous, 

q, Then I think in 1924^something serious occurred? -----  There,
..  • • V,-*,rV ' -

was rather a sudden number of fatal poisonings which 

occurred in New Jersey, where tetra ethyl lead was being' 

made or handled, and that caused a great deal of public x 

alarm,. Before that the alarm had been amongthose who •

were morep^r ^aas^artirularly_co nce med~in-scientiYic "
"C.5. a  ,
Work,., chemiatry-and^so-forth; but the public were alarmed
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Dr Leake
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OC-’A.
and. a great deal was -epoaaad in the papers in regard to this 

subject*

Then1think the Surgeon General of the United States public 

Health Service called a Conference?----- He did, on as early

a date as he could .to get before him at that Conference

some of .the results of the work which had been instituted f
l * \X*JC

b.y—tho^e^a^egwoted. it was in May 1925, that he called that

Conference.

That Conference was attended by whom —I do not mean the

names, but the sort of interests?----- In general those were

invited who were interested at all: public health workers,

chemists, technical men, and those who had expressed 

particularly to the Surgeon General their fears in this 

matter*

q, As the outcome of that Conference, I think it was decided 

that the Government, wader the Public Health Department in 

the United States should appoint a Committee? The 

Conference adjourrired after a good deal of discussion, having 

passed just before the adjournment a resolution that the 

matter be referred to the Surgeon General: that a Committee 

be appointed by him to report to him about the first of 

the next year — January 1926 —as to the darters in the 

public use of the product*

I notice that the Committee were asked to answer really 

much the same questions as this Committee has been asked to 

answer. In America they were asked to make a statement 

as to the health hazard involved in the retail distribution

and general use of tetra ethyl lead gasoline .as an

KE 0018164
^automobile fuel. The Committee was.-not a^wtowfeed to
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Health Service called a Conference? He did, on as early

a date aa he could(to get before him at that Conference

some of the Jesuits of the work which had been instituted 
prut"* U \W.X

by--th0'0'<y*draitagreeted. it was in May 1925, that he called that

Conference.

Q That Conference was attended by whom — I do not mean the

names, but the sort of interests?----- In general those were

invited who were interested at all: public health workers,

chemists, technical men, and those who had expressed 

particularly to the Surgeon General their fears in this 

matter.

q As the outcome of that Conference, I think it was decided 

that the Government, under the Public Health Department in

the United States should appoint a Committee? -----  The

Conference adjourned after a good deal, of discussion, having > 

passed just before the adjournment a resolution that the 

matter be referred to the Surgeon General: that a Committee 

be appointed by him to report to him about the first of 

the next year — January 1926 — as to the dangers in the 

public use of the product.

Q, I notice that the Committee were asked to answer really

much the same questions as this Committee has been asked to *

e.,^4

answer. In America they were asked to make a statement 

as to the health hazard involved in the retail distribution 

and general use of tetra ethyl lead gasoline .as an 

automobile fuel. The Committee was not a^pwlnfeed to 

go into the manufacture of tetra efebyl lead itself or the

bleanding of it, but merely to investigate the questioi
|: j- U/C.f | P

as to whether there was^any jpublic danger, by^the^
OJL^Aj , -'fw* wJ

. »***»—- cn a

i i 1/
tatja-ethvl-lead in this-material JLn the -amounts^yo:

------It was a public health question.
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Dr Lea&e,

(J, The members of tills Committee were, I suppose, among your 

most eminent scientific men in America? — They were 

generally regarded as being as able a Committee as could be 

appointed for such a purpose, and it was composed of first 

Dr Chesley, who is Executive Health Officer, Minnesota 

State Board of Health. Those State Health Officers, of 

course, were officials directly responsible to the federal 

Government. According to our constitution the federal 

Government has no immediate responsibility in these matters, 

except that of advice, it being left to the different States 

Then Dr Edsall, who was Professor of Clinical Medicine at 

the University of Pennsylvania and Harvard University, 

being then Dean of the Medical School and School of Public 

Health at Harvard. He had expressed serious concern about 

the matter. Then Professor Howell, who has wtitten a 

text booi which, I suppose, is used more than any other 

in America on physiology. He is not purely a medical 

man, he is professor of Physiology at the University of 

Michigan, and he was also at Harvard and for a long time, 

was Professor of Physiology at Johns Hopxins Medical 

School,

H^iene'-and-^ublic-Health, Johna-HopxinsHJni-veTaity, and-

is_now^4M^at-!=aw^»^l. Then Professor Reid. Hunt, who was 

formerly Professor of Pharmacology at the Hygienic Laborato 

United States Public Health Service, and was at the time 

the Committee was appointed. Professor of Pharmacology at 

Harvard University Medical School ▼ Then Professor Leather! 

Professor of Preventive Medicine, Vanderbilt University.

He in a way also represented the State authorities, inasmuch
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Dr Chesley, who is Executive Health Officer, Minnesota 

State Board of Health, Those State Health Officers, of 

course, were officials directly responsible to the Federal 

Government, According to our constitution the Federal 

Government has no immediate responsibility in these matters, 

except that of advice, it being left to the different States 

Then Dr Edsall, who was Professor of Clinical Medicine at 

the University of Pennsylvania and Harvard University, 

being then Dean of the Medical School and School of Public 

Health at Harvard, He had expressed serious concern about 

the matter. Then Professor Howell, who has wtitten a 

text book which, I suppose, is used more than any other 
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i&^iow~at~^atr=^^ Then Professor Rei£ Hunt, who was

formerly Professor of Pharmacology at the Hygienic Laboratox 

United States Public Health Service, and was at the time 

the Committee was appointed. Professor of Pharmacology at 

Harvard University Medical School T Then Professor Leathers 

Professor of Preventive Medicine, Vanderbilt University,

He in a way also represented the State authorities, inasmuch 

as he had been Executive Health Officer of the Mississippi 

State Board of Health, Then Professor Stieglitz, Professor 

of Chemistry at the University of Chicago, He is regarded 

generally in the United States as one of the most eminent



Dr Leake*

organic chemistfin the country. Then Dr Winslow, Professor 

of Public Health at the Medical School, Yale University* 

Hs~4s«3H3een~P*efes^oo^-^~Iachno.Lo-g7 and he was President 

of the American Public Health Association at that time*

Those were the Committee. Professor Howell was chosen 

as Chairman,

Q, That Committee decided to make certain experimental observa­

tions themselves? —— They did.

Q And you were placed in charge of the investigations? Yee

Q You made an interim report at the end of the year and on 

January 19th She Committee drafted and signed their final 

report? — They did*

Q Will you tell us what their investigations covered?

----- The investigation was undertaken to discover what health

hazard, if any, is involved in the retail distribution 

and use of tetra ethyl lead gasoline as an automobile fuel. 

It was generally felt that the previous investigations on 

animals could not give a satisfactory and definite answer ,• 

to this question, therefore human subjects were studiedtwho 

had been exposed to the actual use and in the distribution 

of this product for some period. I may say that during 

the continuation of this investigation the Ethyl Gasoline 

Corporation, who control the distribution of the product, 

withdrew it from public sale, it was still, however, in use 

in an area in South Western Ohio, where it had been first 

used; that was fortunate for our study, because subjects ;^': 

c otld be chosen from that area who had been exposed for 

the longest time possible^and control groups were also

studied who had not been exposed to;*



of the American Public Health Association at that time*

Those were the Committee* professor Howell was chosen 

as Chairman,

ft That Committee decided to make certain experimental observa­

tions themselves? -----  They did.

ft And you were placed in charge of the investigations? — Yes,

Q You made an interim report at the end of the year and on 

January 19th the Committee drafted and signed their final 

report? — They did*

ft Will you tell us what their investigations 'Covered?

-— The investigation was undertaken to discover what health 

hazard, if any, is involved in the retail distribution 

and use of tetra ethyl lead gasoline as an automobile fuel.

It was generally felt that the previous investigations on 

animals could not give a satisfactory and definite answer 

to this question, therefore human subjects were studied who 

had been exposed to the actual use and in the distribution 

of this product for some period, I may say that during 

the continuation of this investigation the Ethyl Gasoline 

Corporation, who control the distribution of the product, 

withdrew it from public sale. It was still, however, in use 

in an area in Southwestern Ohio, where it had been first 

used; that was fortunate for our study, because subjects * 

c <uld be chosen from that area who had been exposed for 

the longest time possible^ and contrg^groups were also 

studied who had not been exposed to gasoline. We had
/V

five groups. The first group A was a control group, as 

we sew: 36 men who had used cars propelled try- ordinary 

gasoline, not ethyl gasoline, and who were exposed to 

exhaust fumes to a degree just as great as the general public,



Sr Leake

The second group B. consisted of 77 car users who were 

similar to group A. except that their exposure was to 

ethyl gasoline: group,C« was another control group of 21 

garageworkers and gasoline handlers who were exposed to 

gasoline other than ethyl gasoline. Then group D„ was a 

test group on the other hand, comprising 57 garage workers an 

gasoline handlers, similar to group 0, except that the 

exposure was to ethyl gasoline. We had, therefore, two 

control groups not exposed,,to ethyl g&sloine, one representin
jOu-iiWt V

s, andMat

■ A IV-

more or less the general automobile _ _________—___

one representing gasoline, eaHaewt^s., q
Cx.lch, IV -c\f.

two test groups, o^-repikaantiag^
(Jn-f Y*^ - ' p i J*-$<• (• ♦ ./••A 0* •» •'•Ai *».
mm ■ ■ i.-» r4t . r» rl i«~ -1 — nM - 4» a  . fin A 4~ T »r» h.i T« ^ ' 'VmT 3m' MfflF* Tiia ■ Hand-'^aai^pBifMiwft'^wrs an.d.-^he--o-thii^the^t^^lhtih'3'ely .?

\U C \V f- '•'* u;. tv- ‘ ‘ ^
~ exposed--itt^ethyi^gaaal4n8-*.uaing«e^tabi^shiQent s. We had

V» £/_ v •. V •« • •' ..
a fifth group! that consisted of men exposed definitely to

a lead hazard. That was to determine whether our methods 

of enquiry were adequate to show whether lead poisoning 

had occurred in epople who were still able to go about

their usual employment.
&*•<* ■

q What class of workt^ would that las$ group comprise?
- . —.... -■ /-* ■

----- They were in storage factories^as we call them.

q Storage works?----- Yes,

q nothing to do with cars? —— no.

q As to your plan Of work, what did that include?----- I may

say that the results are published in the Public Health 

Bulletin 163, published by the Treasury Department of the 

United States Health Service, to which I am referring 

now — published in June 1926. The, plan of work Included
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garageworkers and gasoline handlers who were exposed to 

gasoline other than ethyl gasoline. Then group S, was a 

test group on the other hand, comprising 57 garage workers an 

gasoline handlers, similar to group 0, except that the 

exposure was to ethyl gasoline* We had, therefore, two

control groups not exposed,,to ethyl gasloine, one representin.

more or less the general automobile s, and
1 -4J.LA , A' b -1

one representing gasoline ,,7(The»"=fcfe«jp«

wyp» two test groups, osne^epfWenbi*^^^
0v-f -r 'l" »<? J (>./ V '.'‘‘••A 0 '-A -'•-'Y 4

$,<k <: "4 \\j f- ■ -'« ^ \ ..S'J'
i ?t r r exposed-4n^ethyl^ga30iMne^uei®g««^ta#^ii:sh3faeht s. We, had
\ \V ty' >£.(> *.<•' Y# <» -f V--,. i'>\0 "■ •* <V’; -<J t/„ iy>jr ^-.-v V"*

a fifth group:5 that consisted of men exposed definitely to 

a lead hazard. That was to determine whether our methods 

of enquiry were adequate to show whether lead poisoning 

had occurred in epople who were still able to go about

their usual employment,

q What class of workbv would that las£ group comprise?
/-

----- They were in storage factories^s we call them.

q Storage works? -----  Yes.

q Nothing to do with cars? -•— No.

q As to your plan of work, what did that include?----- I may

say that the results are published in the Public Health 

Bulletin 163, published by the Treasury Department of the
v

United States Health Service, to which, I am referring 

now -- published in June 1926. The, plan of work included 

a clinical examination with a careful history of each 

person — of course directed particularly towards lead.
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? Dr Leake,

An estimation of the red cell count, account for 

stippled cells and ah examination of a specimen 

of the feces for lead, in planning the 

investigation we laid special emphasis on three 

methods which would possibly yield we thought 

more definite quantitative results, regarding 

slight variations from the nonaal: at the
&

same time they would be free from subjective
^ jr% r-
a&Sa^cds — what might be called the personal 

equation, yirst there was the determination

of the amount of lead in the feces, which

4 would show lead exposure or lead absoprtion.

The second was a quantitative e»|gElPB4»n:

examination of red blood cells for

4
stippling, which in the absence of other causes

"vt-u. d '''It-c

would indicate lead absorption.

was^ke—eacaad^^ of the extensor muscles of 

*
the forearm, which would be indicative of 

lead poisoning, socalled lead neuritis, 

which is a more or less objective symptom of 

lead poisoning; w^akne&s- in the extensors

KE 0018
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stippling, which in the absence of other causes

would indicate lead absorption.

w V X
waa-4rhe^e3C8Ba±#B^ion of the extensor muscles of 

the forearm, which would be indicative of 

lead poisoning, socalled lead neuritis, 

which is a more or less objective symptom of 

lead poisoning; Wngafcnabs■ in the extensors 

of the wrist*



0, It has bean euggeetedto us that the iteyUz using of this

ethyl gasoline was so carefully warned by you that they 

exercised mauch more than oadinary care; that is to say they 

were really not typical of an ordinary garage worker who 

not Know an experiment was being made, and that therefore 

they did not expose themselves to the real risk which 

the average garage worker would do if this material ware 

in constant use everywhere. Did you find that these

men were very specially careful? ----- That might be

supposed by an outsider, but the fact, is that that 

is not true at ail because in tkxx the first place 

this was the district where the material was first 

used, and as is quite obvious from the history of 

the material, it was used carelessly at first, 

the men taking no precautions. They were in the 

habit of spilling it over themselves, and they placed 

it in their hands, and one of the garages was 

extremely dirty and.ill-ventilated, and the man 

took very poor care of themselves or their clothes, 

or their skin: there were no precautions taken,

and t2:at was quite representative of as poor sanitary 

methods aa you would ordinarily get. 

q You really think that that objection was invalid? y

----- It is invalid in this case.

q There is another point I want to ask you about.

You examined the excreta for lead; did you do that ' 

because you considered the lead in the excreta afforded:!!' 

a really satisfactory index to the lead in the human

person?-----We .could not judge it in an individual,

" A was stored,,■ hfethefelead,in his excreta,



were really not typical of an ordinary garage worker wiio 

not Know an experiment was being made, and tiiat tnerefora 

they did not expose themselves to the real rish which 

the average garage worker would do if this material were 

in constant use everywhere. Did you find that these

men were very specially careful? ----- That night he

supposed by an outsider, hut the fact is that that 

is not true at ail because in thxx the first place 

this was the district where the material was first 

used, and as is quite obvious from the history of 

the material, it was used carelessly at first, 

the men talcing no precautions. They ware in the 

habit of spilling it over themselves, and they placed 

it in their hand.?, and one of the garages was 

extremely dirty and ill-ventilated, and the man 

to ole very poor care of themselves or their clothes, 

or their shin: there were no precautions tahen, 

and that was quite representative of at poor sanitary 

methods as you would ordinarily get. 

q you really thinh tjiat that objection was invalid?

—- It is invalid in this case, 

q There is another point I want to ash you about.

You examined the excreta for lead; did you do that ' 

because you considered the lead in the excreta afforded . 

a really satisfactory index to the lead in the human

person?----- We .could not judge it in an individual,

as to lead was stored, by the lead in his excreta

but in a large group who were continually under the

exposure, which we were investigating - the exposure 

to this athyl gasoline - if they were storing lead,



Dr Leake

that group as a whole would show more lead in their 

excreta tjtian the controls, who were presumably not 

storing lead - at least, not storing any more than the 

ordinary people in .uch occupations.

o, I was wondering,if it were possible for the lead excreta 

to remain pretty constant whilst in some other parts of 

the body they were getting a steadily accumulating amount

of lead?-----That might -well be in an individual;

but taking a group, t think we could reason presumably 

that such storage did not take place except as indicated 

by the excreta.

q Taking the whole group of men, you say that is a very

fair measure of lea^if stored anywhere?-----Yes, a fair

mea sure.

0. Then I believe you took careful precaution? to guard

against individual bias on the part of the examiners?
*•

-----That was a thing, as to which we perhaps endeavoured

more than any other to make our work different.

The actual workers who did the quantitative examinations, 

whettier on the subjects of the blood or the excreta,

..•, could, not tell, whether they .’were examining men who had

' been exposed to the ethyl gasoline or whether they were d 

men who had not been exposed. The control groups and 

the exposed groups were mixed up and rather an elaborate 

system of numbering specimens was used; so that it could 

not be determined at all. Y/e felt that that W3S necessary 

In order to guard against subjective errors, and it was 

co-operated in by all the workers. They realised the

s,. not that ..we,^,:



o&dlnary people in such occupations. 

q. I was wondering,if it were possible for the lead excreta 

to rerr:3ln pretty constant whilst in some other parts of 

the body they were getting a steadily accumulating amount

of lead? ----- That might well be in an individual;

but talcing a group, t thinx we could reason presumably 

that- such storage did not taXe place except as indicated 

by the excreta.

q Taxing the whole group of mien, you say that is a very

fair measure of iea^if stored anywhere?----- Yes, a fair

rnea sure.

0. Then I believe you tooX careful precautions to guard 

against individual bias on the part of the examiners?

-----That was a thing, as to which we perhaps endeavoured

more than any other to maXe our worx different.

The actual worXers who did the quantitative examinations, 

whet&er on the subjects of the blood or the excreta, 

could not tell whether they were examining men who had 

been exposed to the ethyl gasoline or whether they were 

men who had not been exposed. The control groups and 

the exposed groups were mixed up and rather an elaborate 

system of numbering specimens was used; so that it could i; 

not be determined at all. We felt th3t that was necessary 

in order to guard against subjective errors, and it was 

co-operated in by all :the worxere. They realised the 

reason for such a blind examination. It was not that we 

were not trusting them but it was to ma-Xe the thing above 

reproach.

q This is quite apart from your evidence, but I remember :v;
•>vj<

some years ag«y6eing on a committee that ’was enquiring into

KE" 001817',.,
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supplier, and they sent a sample of water taken quite near'a 

pelage iutfaii to an independent bacteriologist without 

telling him where it. came from, and another a am pise which was . 

very pure water, and he found more coli in the very pure wate: 

than he found in the sewage outfall water; and he very much 

objected afterwards that he was not told where those gaples 

came from.

0 What were the results of your examinations? -----  3o far as

the careful clinical exaruinations were concerned, there was
ij ^

no ipad poisoning among the automobile drivers using ethyl
.-4;^ k? Cr,/-.A*f\

gasoline. The fifth group, who were exposed to a definite . 

le ad hazard - all of whom were supposed-to be entirely free 

from symptoms which would Keep them from their work - did 

show by our tests in some cases definite lead poisoning.

0. That is the men wording in connection with the accumulators? 

-----  Yes. Our clinical methods, in other word?, we found to

be close enough to show up in those men, although for the
*

purpose of their employment they were normal men. In regard 

to the lead exposure, the lead was indicated in the feces, 

and the le ad absorption wag indicated by the stippled cells 

and the red cell counts. The garage workers and gasoline 

handlers, that is our group C & D, showed more lead than .the 

automobile drivers representing the general public in Americ 

In the case of the garage workers and gasoline handlers who 

, ) were exposed to ethyl gasoline there was a slightly greater
(

|-0 ^ amount of le ad shown than in those who were not exposed to

the ethyl gasoline; but these slight increases ’were of an-'--; 

entirely different order of magnitude from the comparatively 

very great amounts of lead shown by group E. I may say tha- 

0018 ^v\oor m 1 emn/iors>toort in Amer icaJ,%bmewhat^ our finding 03
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"very pur© 173. ter, and lie nunc, mo re con in Wi.e very puxc not

than He found in the sewage outfall water; and he very much 

objected afterwards that he was not told where those saiplee/ 

came from.

0 v/hat 'were the results of your examinations?----- 3o far as

the careful clinical examinations were concerned, there was 

& no lead poisoning among the automobile drivers using ethyl .,-'

gasoline. The fifth group, who were exposed to a definite ;; 

ie ad hazard - all of whom were supposedito be entirely free 

from symptoms which would Keep them from their work - did 

show by our tests in some cases definite lead poisoning.

^ 0, That is the men wording in connection with the accumulators?

----- Yes. Our clinical methods, in other words, we found to

be close enough to show up in those men, although for the 

purpose of their employment they were normal men. In regard 

to the lead exposure, the lead was indicated in the feces, 

and the le ad absorption was indicated by the stippled cells
0

and the red cell count?. The garage workers and gasoline 

handler?, that is our group c & D, showed more lead than the 

automobile driver* representing the general public in Americ
_ s

in the case of the garage workers and gasoline handlers who

K£ '0018

ware exposed to ethyl gasoline there was a slightly greater 

amount of le ad shown than in those who vie re not exposed to 

the ethyl gasoline; but these slight increases were of an 

entirely different order of magnitude from the comparatively 

very great amounts of lead shown by group E. I may say tha: 

it has been misunderstood in America somewhat, our finding oi 

stippling and of le_ad in these men - that 'microscopical
i /\

examination for stippling and_ the chemical examination for 

lead were really quite We SH-rs* that previous toy ,

that no such examination for lead in the feces or in organ! 

material - a quantitative examination - have been carried o
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3o that a positive result there was not what would he called 

a positive result in ordinary analyses, and in the ears wav 

with stippling. We found stippling in presumably normal 

persons, whereas ordinarily I believe stippling is indicated 

as something to do with lead, and it was so felt by ur - 

that is a definite lead exposure - to be of some import

HE" 0018

by~xor.d.laa-i^e*e^^ ..

Did you mads any other studies? -----  We also collected samples

of the air by the impinger method, and of the settled xui 

dust in these garages; and we found lead in garages even 

where no taatee ethyl gasoline was used: -which accorded of 

course with our finding in the individuals who were, wording 

there. Those amounts of lead -were if an entirely different 

order of magnitude than those found in the actual places 

where there was a definite lead exposure.

That is the accumulator words? -----  Yes. Then we did another

thing which possibly does not give to the individual reading 

the results or hearing .of them as vivid an impression as is 

obtained by the actual investigator. It was felt that it. 

was very possibly that cases-of injury could occur in those 

garages where ethyl gasoline was used, of possibly minor or 

possibly more severe intensity; and that the pe__opie who had 

suffered such slight or distinct injury would of their own ’ 

accord' get out of those garages and out of that employment; 

and that by examining those who were present in those

tdt.-W^ htinn &. time.

I ¥{!



ox-curiarixy x oexieve sT-ippxing is indicated.
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persons, whereas 

as something d0 vrith lead, and it was so felt "by ue - 

that is a definite lead exposure - to he of some import

ordinarily. But tf6 found some stippling in all groups; 4gp.

a  that, the mere, fact of there "being lead in all groups
r h, .,f \\..t ' U'V'V'h ii w

w —^>e~~o;ia^A^d-hifS‘8-d. ..1 n—the—-Pe ca-e o-^.xyt o ~b l o o -d,

liyn rh 1 r.

0. Bid you mai:e any other studies?----- We also collected samples
; v

of the air "by the impinger method, and of the settled x>x£ ;.y 

dust in these garages; and we found lead in'garages even y'| 

•'There no taaimm ethyl gasoline teas used: which accorded of . yy 

course with our finding in the individuals who were working y

there. Those amounts of lead were If an entirely different •
. -\

order of magnitude than those found In the actual places v 

-where there was a definite lead exposure. ym

0, That is the accumulator worKs?----- Yes. Then we did another

thing which possibly does not give to the individual reading 

the results or hearing of them as vivid an impression as is 

obtained by the actual investigator. It was felt that it 

was very possibly th3t cases of injury could occur in those 

garages where ethyl gasoline was used, of possibly minor or 

possibly more severe intensify; and that the pe__opie who had 

suffered such slight or distinct injury would of their own . 

accord get out of those garages and out of that employment;;' 

and that by examining:;t£ose who were present in those .-y^ 

garages who had used *3-nfcsgt’ for a length of time

two years or more - we . would be to a certain extent examining 

selected individuals, those who had withstood the exposure.

Q, Quite.-----So we endeavoured by every means at our command- to.,

0018181
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peek out any who might have been exposed and suffered 

injury and gone to other cities or sought other 

employment; and we secured very excellent co-operation 

from the people from whom we enquired, We were quite able 

to assure them to their satisfaction that our enquiry 

was quite disinterested, and that their employers 

would not hear of what they told us. They were 

very ready to tell us of instance? that they had 

heard either indirectly or directly of the supposed 

injury caused by this material; and those instances 

were in all cases investigated, no matter in what 

part of the country they were, and in no case whatever 

was there any foundation for the supposition that 

this ethyl gasoline was to blame. The details of 

some of them are given in this report. It was very- 

convincing to our minds, inasmuch as the men were 

very frank to tell us. of such supposed cases.

Do you think that any definite injury from ethyl 

petrol would be likely to get reported to you if it 

occurred, or would you be likely to get to know of

it? -----  Muuh more so than of other injuries or

diseases, on account of the great publicity that 

was given to the subject in the newspapers and 

generally, notices of course we. placed on all 

pumps; The gasoline was coloured differently 

from other gasoline; and there was discussion 

generally about, it; and the Health Officers themselves 

were on the lookout. They had discussed the thing 

In. their conferences with the--Surgeon General
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q perhaps you night tell us what.were the conclusions of the 

committee as the result of their investigation?

----- t xhinK I should, read then in their own words. “The

Committee concluded that drivers of cars using ethyl 

gasoline as a fuel and in which the concentration of 

tetra-ethyl lead was not greater than one part to 13 

hundred parts by volume of gasoline showed no definite 

signs of lead adsorption after exposures approximating 

two years. (3) Employees of garages engaged in the 

handling and repairing of automobiles and employees of 

automobile service stations may shew evidence of lead 

absorption and storage, as indicated by the lead content 

of the feces, and the appearance of stippled cells in the 

bleed. In garages and stations in which ehtyl gasoline 

was used the amount of apparent absopption and atorage was 

somewhat increased, but the effect was slight in comparison 

with that shown by workers in other industries where there

was a severe lead hazard". That is our Group E. "And for 

the periods of exposures studied was not sufficient to 

produce detectable symptoms of lead poisoning. (3) in the 

regions in which ethyl gasoline has been used to the 

greatest extent as a motor fuel for a period of between two 

and three years no definite cases have been discovered 

of recognizable lead poisoning or other disease resulting 

from the use of ethyl gasoline'*. Then they summarise 

the matter in this sentence, “In view of these conclusions

your committee begs to report that in their opinion 

£??’tJiepfeare at present no ^



___ I xhinx I should read them in their own words. "The

Committee concluded that drivers of cars using ethyl 

gasoline as a fuel and in which the concentration of 

tefcra-ethyl lead was not greater than one part to 13 

hundred parts by volume of gasoline showed no definite 

signs of lead adsorption after exposures approximating 

^ tvro years. (2) Employees of garages engaged in the

handling and repairing of automobiles and employees of 

automobile service stations may show evidence of lead 

absorption and storage, as indicated by the lead content 

of the feces, and the appearance of stippled cells in the 

^ bleed. In garages and stations in which ehtyl g-aacline

was used the amount of apparent absepption and atorage was 

somewhat increased, but the effect was slight in comparison 

with that shewn by workers in other industries where there 

vfas a severe lead hazard". That is our G-roup E. "And for 

4 the periods of exposures studied was not sufficient to

produce detectable symptoms of lead poisoning, (3) in the 

regions in which ethyl gasoline has been used to the 

greatest extent as a motor fuel for a period of between two 

and three years no definite cases have been discovered 

of recognizable lead poisoning or tx other disease resulting 

from the use of ethyl gasoline". Then they summarise 

the matter in this sentence. "In view of these conclusions 

your committee begs to report that in their opinion 

there are at present no good grounds for prohibiting the 

use of ethyl gasoline of the composition specified as a 

motor fuel, provided that its distribution and use are 

controlled by proper regulations", and so on. Then they

h e oomssja
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say: “In conclusion we beg to say that we are conscious 

of the fact that the conclusions to which we have come in 

this report, although based upon most careful and conscientiot 

investigations, are subject to the criticism that they have 

been derived from the study of a relatively small number 

of individuals who were exposed to the effects of ethyl 3 

gasoline for a period of time comparatively brief when we 

consider the possibilities in connection with lead poisoning.

A mere extensive study was not possible on account of the 

limited time. It remains possible that, if the use of leaded 

gasolines becomes widespread, conditions may arise very 

different from those studied by us which would render its 

use more of a hazard than would appear to be the case from 

this investigation. Longer experience may show that even 

slight storage of lead as was observed.in these studies 

may lead eventually"in susceptible individuals to 

recognisable lead poisoning or to chronic degenerative 

diseases of a less obvious character'',

Q .day one interpret that in this way: that your Oommittee 

consider that as the result of their investigation 

there was no evidence at all to show that there was -3^

danger to health? —— That is- true,

Q But as scientific men they said: «¥e should like these 

observations to be continued for further years"?

----- precisely. -

$ That is: what it came to?----- Yes,

q so far as your observations went, they did not indicate

Kg oo

...danger, at all? — None whatever
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this report, although based upon most careful and conscientious 

investigations, are subject to the criticism that they have 

been derived from the study of a relatively small number 

of individuals who were exposed to the effects of ethyl
•V*.

gasoline for a period of time comparatively brief when we 

consider the possibilities in connection with lead poisoning.

A more extensive study was not possible on account of the 

limited time. It remains possible that, if the use of leaded 

gasolines becomes widespread, conditions may arise very 

different from those studied by us which would render its 

use more of a hazard than would appear to be the case from 

this investigation. Longer experience may show that even 

slight storage of lead as was observed in these studies 

may lead eventually in susceptible individuals to 

recognisable lead poisoning or to chronic degenerative 

diseases of a less obvious character*',

Q, 'lay .one interpret that in this way; that your Committee 

consider that as the result of their investigation 

there was no evidence at all to show that there was 

danger to health? —- That is true.

Q. But as scientific men they said; "We should lixe these 

observations to be continued for further years"?

-----  precisely.

$ That is what it came to? -----  Yes,

0, so far as your observations went, they did not indicate 

danger at all? -----  None whatever.

q, I thinK further studies have been carried out? ___ Groups

of exposed persons at the same and similar places have been 

studied with controls by OfficerjKof the Health Service 

and chemists from the University *at the instance of the

C. rt ■ ■
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industry concerned. '|X -

I thinK we nave teen told that you were in touch with

ihose further studies that have been made?----- ; Yes.

I saw their general plan. I watched some of the examinations
Ce-'-^A (U’-U-

that were being made, and- I locked oyer .and edited q^nsggsgasn 

the report oefore it was made.

Q, Is it your definite opinion that these further examinations
, f= ' -| - *1 - /

___ is,Af.''‘>A-\ C-&x*,n-■ 'fc*'-’- «-•have been reliable?

I thinx I am right in saying that several men whose excreta
at least

has been examined now for/four years show little or no more

lead in the excreta today than they did four years ago, 

although they have been exposed to the same risx, if there 

is a risK, right through? -----  Yes.

That is generally the result of those further studies?

----- That is generally the result; it shows no difference

from the results that we published in this Bulletin.

q no they support, as far as they go, the evidence which the 

Government Committee got together? -----  They do,

Q So that so far there is nothing to indicate that if you 

carry on this worx for 20 years you will get a greater 

amount of lead in the excreta? -----  There is nothing whatever.

Q, Nothing to show that?----- No.

Q For four years you did not get any more in? -----  Than is

right.

Q !7as there any other particular independent investigation of 

possible harmful effects from ethyl gasoline made by the : v

United states public Health service? -----  By means of

private enquiry and by the use of the press Clipping Bureau

ascertain whether anyonffiad^heird' of any in.iurv
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those further studies taat nave oeeu »«i ---£ && .

I saw their general plan, i. watched some of the examinations
’-■ '•a. a C'C/J-b'

that were being made, and I locked over .and edited c^as»BP55Ty 

the report oefore it was made.

Is it your definite opinion that these further examinations
-1

have been reliable? — It is./v-'v^ $

I thinK I am right in saying that several men whose excreta
at least

has been examined now for/fcur years 3how little or no more 

lead in the excreta today than they did four years ago, 

although they have been exposed to the same risx, if there 

is a risK, right through? -----  Yes.

That is generally the result of those further studies?

----- That is generally the result; it shews no difference

from the results that we published in this Bulletin.

Do they support, as far as they go, the evidence which the

Government Committee got together? -----  They do.

Sc that so far there is nothing to indicate that if you 

carry on this worx for 20 years you will get a greater

amount of lead in the excreta? -----  There is nothing whatever.

Nothing to show that? -----  No.

For four years you did not get any more in? -----  That is

right.

3 Was there any other particular independent investigation of 

possible harmful effects from ethyl gasoline made by the

United states public Health service? -----  By means of

private enquiry and by the use of the press Clipping Bureau 

we tried to ascertain whether anyone had heard of any injury 

from the use of this substance, and we found no case.

We-also asKed the state Health Officers to ascertain if
* V;X'-

any had occurred — 30 far as they could — and we have got 

the replies to the surgeon General, who was here the other
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day, that up to that time they had found none.

0 Your results have been entirely negative so far?

-----  Entirely negative,

q d o you think if there had been ill effects the?/ might have.

been easily overlooked or remained unreported? ----- That is

the case with any disease m condition; out as I mentioned 

before,this has been the suoject of particular public , 

agitation and concern on the part of the Health authorities, ■ . 

and it has been in the Medical journals a3 well; so I believe 

it would be much less likely to be overlooked than in the 

•case of other injuries. . v

q Then I believe you suggested certain regulations In the

United states?----- In ccn-formity Teith the suggestion and of

the Committee regulations were drawn up and they were printed 

in this same Bulletin, There were four sets of regulations; 

first for the manufacture of tetra-ethyl lead and the 

blending of the ethyl lead to make ethyl fluid, secondly 

for mixing the ethyl fluid with the gasoline to make ethyl 

gasoline; thirdly for the distribution of ethyl gasoline, 

and fourthly for the automobile garages, repair shops, 

service stations and filling stations.

Q, If those regulations that you suggested were absolutely

carefully observed everywhere, would you have a more careful

state of things than you had when you were making your 

ao \ experiments?-----oh very much more.

1/
A
*y'

q Notwithstanding that fact you feel it desirable to

suggest these regulations? ----- Yes. It was obvious that

^the first part of these regulations,.or something analogous.

KE 0018180
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-----  Entirely negative,

q Do you think if there had been ill effects they might have.

been easily overlooked or remained unreported? -----  That is

the case with any disease m condition; out as I mentioned 

before,this has been the suoject of particular public 

agitation and concern on the pari: of the Health authorities, 

and it has been in the Medical journals as well; so I believe 

it would be much less likely to be overlooked than in the 

•case of other injuries,

q Then I believe you suggested certain regulations in the

United states? ----- In conformity ’tfith the suggestion and of

the Committee regulations were drawn up and they were printed 

in this same Bulletin, There were four sets of regulations: 

first for the manufacture of tetra-ethyl lead and the 

blending of the ethyl lead to make ethyl fluid, secondly 

for mixing the ethyl fluid with the gasoline to make ethyl 

gasoline; thirdly for the distribution of ethyJ. gasoline, 

and fourthly for the automobile garages, repair shops, 

service stations and filling stations. •

Q, If those regulations that you suggested were absolutely

carefully observed everywhere, would you have a more careful
\ ‘ ' a

state of things than you had when you were making your

experiments? -----  oh very much more.

q Notwithstanding that fact you feel it desirable to

suggest these regulations? -----  Yes, it was obvious that

the first part of thfise regulations, or something analogous 

to them, were needed on account of the deaths that nad 

occurred in connection with the pure substance,

q That was the manufacture? ----- Yes.

■ q But I am thinking of the garages where they use camm this

KE OOlf
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commercial mixture? ----- As a matter of tact tde surgeon

General, apart from tde Oommittee, would not counxenan.ee

•one use of this material if its safety simply depended on

the carrying out by so many individuals of sued regulations

in detail as are set down dere for automobile garages,

repair sdops, service stations and filling stations.

Of course tdese regulations are proposed regulations:

it is not within tde authority of tde Pederal Government

of tde United states to rnaxe sued regulations for

individual industries, but tdey are proposed for adoption

by tde various states, so far I Know only one State

das adopted tdem; and as far as I xnow it was only tde

first tdree sets of regulations tdat I dave just enumerated 
mowever
fsye^fcde Corporation which is engaged. - in tde distribution 

of tdis product, agreed witd tde surgeon General tdat tdey 

would be carried out, and as far a3 I Xnow tdey dave been 

entirely. Those first three sets of regulations, on tde 

manufacture, mixing and distribution. - - As far as tde last

set is soncerned particularly that is aimed — as I tdinK 

you may see — towards what was brought out as evident 

from our investigation of lead gasoline — tdatiis:: . . 

tdat tde great danger in automobile garages is caroon 

monoxide, and it was done not witd tde view tdat that 

regulations would necessarily be adopted. Tfe realise^tdat 

no.machinery existed for their active enforcement, but as 

a wannidg and as a criterion for the carrying out of proper

precautions in garages*

- i r\ Piav i Vir* 4-v,« u. •



the use of this material if its safety 3imply depended on

the carrying out by so many individuals of such regulations

in detail as are set down here for automobile garages,

repair shops, service stations and filling stations.

Of course these regulations are proposed regulations:

it is not within the authority of the Federal Government

6 of the tfnited States to maKe such regulations for

individual industries, hut they are proposed for adoption

hy the various states, so far I Know only one state

has adopted them; and as far as I Know it was only the

first three sets of regulations that I have 3ust enumerated. 
However
Swathe corporation which is engaged. : in the distribution 

of -onis product, agreed with the surgeon General that they 

would be carried out, and as far as I Know they have been 

entirely, 'Those first three sets of regulations, on the 

manufacture, mixing and distribution, - - Ae far as the last 

^ set is soncerned particularly that is aimed — as I thinK

you may see — towards what was brought out as evident 

from our investigation of lead gasoline — .that; is'-; , 

that the great dange-r in automobile garages is caroon 

monoxide, and it was done not with the view that that 

regulations would necessarily be adopted. We realiseithat ' 

no.machinery existed for their active enforcement, but as 

a wanning and as a criterion for the carrying out of proper 

precautions in garagdey*

Q Should I be right in saying that you thinK those precautions 

ought to be observed in garages, whether they are using 

ethyl gasoline or whether they are using ordinary petrol?

-----  That is exactly so. These were for all garages whether

they were using ethyl gasoline or ordinary gasoline.

HP 0018193
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q in other words you consider no greater precautions are 

necessary if they are using ethyl gasoline than with 

ordinary petrol? Not necessary,* but advisable* So far 

as we have determined we r have not found any injury from the 

use of this, but we do deprecate any more lead in the 

human economy than is necessary* 

q quite. Anything you can do to lessen it you would like to 

do? So much the better: but we have not found that it 

is necessary,

q The 8urgeon General’s attitude I understood was this: that ; 

if the public safety could only be secured by the strict 

observance of these regulations in the garages, than the

material ought not to be used?----- Then the material ought

not to be used.

q Because you realise that you cannot secure close observance

of regulations such as those, in every garage? -----  Precisely.

q it would be just the same in this country, of course. Does

it seem likely that less obvious forms of poisoning than

were found by the Surgeon General’s Committee had occurred?

—— It would seem likely that it there were less obvious

forms of poisoning in any consiberable number the more
o c c^uX

obvious forms would/also in a few, inasmuch as the exposure - 

and the susceptibility of different individuals vary so 

greatly, and inasmuch as we have had no instances of the 

obvious, and typical forms of poisoning, that I can discover, 

we have no reason to suppose that the less obvious forms 

of poisoning are going on.

q quite* Have you got anything to say as to the possible 

i%:ii>oisoning b3r,,totra ethyl lead in gasoline baina lortfc-fld - -
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ordinary petrol? — Hot necessary,* but advisable. So far

as we have determined we,have not found any injury from the

use of this, but we do deprecate any more lead in the

human economy than is necessary.

q, Quite. Anything you can do to lessen it you would liie to

do?----- So much the better: but we have not found that it

is necessary.

Q The Surgeon General’s attitude I understood was this: that

if the public safety could only be secured by the strict

observance of these regulations in the garages, than the

material ought not to be used? —— Then the material ought

not to be used.

Q Because you realise that you cannot secure close observance

of regulations such as those, in every garage? -----  Precisely.

Q It would be just the same in this country, of course. Does

it seem lihely that less obvious forms of poisoning than

were found by the Surgeon General’s Committee had occurred?

-----  It would seem liiely that Iff there were less obvious
it.
.»> ’*•
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forms of poisoning in any consiberable number the more
OCCU~£

obvious forms wouldj.also in a few, inasmuch as the exposure
*

and the susceptibility of different individuals vary so

greatly, and inasmuch as we have had no instances of the

obvious and typical forms of poisoning, that I can discover,

we have no reason to suppose that the less obvious forms

of poisoning are going on.

Q Quite, Have you got anything to say as to the possible

poisoning by tetra ethyl lead in gasoline being loohad

upon as a different thing from lead poisoning?----- Professor

Dixon would probably be better qualified to speai of that

than myself. The cases of acute tetra ethyl lead poisoning

« ./ from the pure substance have not been essentially different

U
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from the cases of lead encephalopathy that we do encounter: 

restlessness, loss of sleep, lower blood pressure, delirium, 

dreams, all occurred. It is possible of course that such 

a thing may be —and there are other forms of poisoning,,

of course. We have on record, for example# iron eawbwaate

poisoning. But it is possible that any metal fixed in 

the central nervous system may give rise to similar symptoms. 

We have no grounds for believing that there is a slow 

chronic form ofe®ra fcral lead poisoning as distinct from 

ordinary lead poisoning. It is the accumulated action 

of lead that we are afraid of in this whole matter: that 

is the only thing — fear for the general public.

Q, Bo you consider there is a great danger to the general 

public — you do not I suppose — from the use of this 

material?----- We do not —absolutely.

Q The daruger to the garage workers who are exposed to this
*

material is much greater and if they do not suffer you 

would argue -------- ? —— That the public is entirely safe. ,

Q, Have you anything to say as to whether restrictive action 

should be continued or not, in regard to the distribution 

of this material? —— We have found no grounds for condemna­

tion. We are told that there is tha. economic value in the i s
t'-o V* tJJ-O ■? -UOy:

use of the product. We do hope that, other means may be v

found for reducing the knocking qualities of gasoline

'i

other than by the use of lead. There are oth$r substances,

such as for example, iron carbonate and benzine — we do

not feel that they are any safer, at any rate. We know 

the action of iron carbona&e on white blood corpuscles,

i but we have not investigated thatt-material, which i3'widely
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a thing may be —and there are other forms of poisoning., n
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of course* We have on record, for example^ iron o&wtoenate

poisoning. But it is possible that any metal fixed in 

the central nervous system may give rise to similar symptoms, 

We have no grounds for believing that there is a slow 

chronic form ofe®xafcral lead poisoning as distinct from 

ordinary lead poisoning. Zt is the accumulated action 

of lead that we are afraid of in this whole matter: that 

is the only thing — fear for the general public*

Q, Bo you consider there is a great danger to the general 

public — you do not I suppose — from the use of this 

material? — We do not “—absolutely,

% Ihe daiuger to the garage workers who are exposed to this 

material is much greater and if they do not suffer you

would argue--------- ? —— That the public is entirely safe,

Q Have you anything to say as to whether restrictive action 

should be continued or not, in regard to the distribution 

of this material? — We have found no grounds for condemna­

tion. We are told that there is the. economic value in the*
V-J-6 Q-U; t'-O OY

use of the products We do hope that, other means may be *
"7>

found for reducing the jcno citing qualities of gasoline

other than by the use of lead. There are other substances,
. ft wl t 7

such as for example, iron carboaS^faue and benzine — we do

not feel that they are any safer, at any rate. We Jcnow

the action of iron carbonadle^on white blood corpuscles,

but we have not investigated that material which is widely

uadd in the United States for this same purpose,* but we &o
v~-*»

reason at all for prohibition:“(i,3ee ^

osj&riEt? sale,^and certainly no more reason than when these:-; 

results were published in 1926.
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Would you go as far as to say there is less reason, by reason

of the further observations that have been made? -----  Yes,

X think that would fee safe: that the further observations 

have confirmed us and therefore made the possibility of - 

danger less likely. The comparison might possibly be made
. i

with such a thing as white bread. Some of us might prefer 

whole wheat bread for various reasons, but that would not "; 

lead us to decree that white bread should be barred from 

the market. The comparison is not entirely apt.

Would you say it was the general opinion among engineers 

in America — perhaps it is not a fair question to ask '

and you can decline to answer it — but is it the general 

opinion among engineers, a3 far as you can ascertain, 

that this material is of considerable value to mix with 

petrol for the purpose of preventing knock and improving

the efficiency of engines?----- When this report was givan

by the Committee (this is simply hearsay) the President 

of the Society of ingineers rose in the meeting and said 

that was the.jaost'important decision that could possibly 

be made for automobile design.

You mean by that that in his opinion it was of very

real value?----- It was very valuable and very

important.

I suppose if in America you had been satisfied that

it was of no real value would you have said: -In 
uyt

view of the^esirability of having fuel like this 

it had better not be used*?----- We would have

no garound for doing that even — on the basis of



I think that would safe: that the further observations 

have confirmed us and therefore made the possibility of 

danger less likely. The comparison might possibly be made 

with such a thing as white bread. Some of us might prefer 

whole wheat bread for various reaeons* but that would not 

lead us to decree that white bread should be barred from 

the market. The comparison, is not entirely apt.

Q Would you say it was the general opinion among engineers 

in America — perhaps it is not a fair question to ask 

and you can decline to answer it — but is it the general 

opinion among engineers, as far as you can ascertain, 

that this material is of considerable value to mix with 

petrol for the purpose of preventing knock and improving

the efficiency of engines?----- When this report was given

by the Committee (this is simply hearsay) the President 

of the Society of Engineers rose in the meeting and said 

that was the .most important decision that could possibly 

be made for automobile design.

Q, You mean by that that in his opinion it was of very

real value?----- It was very valuable and very

important.

Q I suppose if in America you had been satisfied that 

it was of no real value would you have said: "In
u*n

view of the^desirability of having fuel like this

it had better not be used*1?----- We would have
* i

no ground for doing that even — on the basis of

our investigation.
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SIH GEORGE BU0HAM1T: I ttiinK you have answered almost all the

questions that I wanted to put. Just to have it clearly 

on cur note; what exactly is your position in the United

States Health Service? ---- I am a surgeon and a regular

Gommissioned Officer of the united states public Health 

service, and I have been entrusted with this investigation, ■ 

q You are a whole-time salaried officer of the United states

Health service? ----- Entirely, That is my career,

q, You do not taxe private worx?----- Ho,

Q Or get remuneration apart from your salary?

----- Hone whatever,

q so far as there is any question of natural bias in an enquiry 

of this Xind^oar bias would be the bias of a Service that 

stood to be shot at if it failed to detect any danger?

-----Yes. I may sayyfchat the first time that this material , .

came before me it was brought by a roan in the service who 

afterwards rendered very considerable aid in the investigation; 

and he felt that there was a raal danger in the matter.

I myself felt at first that there might be a very considerable 

danger in the substance, ' -

q The whole enquiry originated, as I understand it, in 

reference to a possible danger to the citizens of the 

United states. There was no question till much later of 

any extension of the trade to other parts of the world? iMf+i

----- No, It was wholly in the United states.

q, You were looking after your own citizens?---- That was

the whole thing.



Questions that I wanted to put. Just to have it deafly 

on our note: what exactly is your position in the united 

States Health service? — I am a surgeon and a regular 

Commissioned Officer of the United states Puhlic Health 

Service, and I have been entrusted with this investigation.

q You are a whole-time salaried officer of the United states 

Health service?— Entirely. That is my career.

Q, You do not taxe private worX?----- Ho.

Q. Or get remuneration apart from your salary?

----- Hone whatever.

0 So far as there is any Question of natural Mas in an enquiry 

of this Xindyour Mas would he the Mas of a Service that 

stood to he shot at if it failed to detect any danger?

----- Yes, I may say trial? the first time that this material

came before me it was brought hy a man in the service who 

afterwards rendered very considerable aid in the investigatioi 

and he felt that there was a real danger in the matter.

I myself felt at first that there might be a very considerabl* 

danger in the substance.

Q, The whole enquiry originated, as I understand it, in 

reference to a possible danger to the citizens of the 

United states. There was no question till much later of : * 

any extension of the trade to other parts of the world?

----- No, It was wholly in the United states,

Q You were looxing after your own citizens? -----  That was

the whole thing,

Q On this point -about the possibility of there being some

Unsuspected form of chronic poisoning attributable to the

ethyl gasoline, having unusual symptoms — nervous symptoms;; 

that have not been associated perhaps with lead poisoning

at all: that, of course, has been suggested to us, and

KE* 0018201
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there are one or wo analogies — as you Know quite well —

in other histories of poisoning, where something has occurred

and where the thing has been going on for some time and

the actual origin has not been suspected, I thinK you

told us that if that was occurring now you thlnfc you would

probably get it brought to notice, partly in view of the

publicity the thing has attained, and partly because you

have ordered the Health Officers of the states to looK after

any Kind of question of that Kind; but would that really get 
k

you very far? supposing that some nervous affection, 

wwi or otherwise, had been occurring, which had not 

been associated with lead, but was really due to ethyl 

gasoline; how do you thinK it would be brought to notice,

Bo you thinK you would get the cases r&ported in the

v ordinary medical papers in the first instance? ----- They

would come to the attention of physicians in the first 

instance, and such cases would appear in medical papers, 

or very possibly be brought directly to the attention of ' 

Health Officers in one way or the other, by the physicians 

4- or by. individuals, Hot infrequently individuals report

cases to the Health Officers,

Q, Should anything of that sort appear, would it come to you

in Washington, Would you be almost certain to Know of it__

any suggestion of any unusual illness that might be

attributable to lead? -----  Yes; the whole machinery would

point right up there, so that & any state Health officer

or any medical officer as a matter of routine would send 

., J.t. to us,
-....... . ...... ,_JH

KF 0018202
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t'ne actual origin lias not been suspected, I thinK you 

told us that if that was occurring now you thinfc you would

t?

4

probably get it brought to notice, partly in view of the 

publicity the thing has attained, and partly because you 

have ordered the Health ©fficers of the States to looK after 

any Kind of question of that Kind; but would that really get 

you, very far? Supposing that some nervous affection,

9®Bitn*al or otherwise, had been occurring, which had not 

been associated with lead, but was really due to ethyl 

gasoline; hew do you thinK it would be brought to notice.

Bo you thinK you would get the cases reported in the

ordinary medical papers in the first instance? ----- They

would come to the attention of physicians in the first 

instance, and such cases would appear in medical papers, 

or very possibly be brought directLy to the attention of 

Health Officers in one way or the other, by the physicians 

or by individuals, Not infrequently individuals report 

cases to the Health Officers,

Q, Should anything of that sort appear, would it come to you

in "Washington, Would you be almost certain to Know of it__

any suggestion of any unusual illness that might be

attributable to lead? -----  Yes; the whole machinery would

point right up there, so that *£ any state Health Officer 

or any Medical officer as a matter of routine would send 

it to us,

Q Would you still regard it as part of the business of the 

service to rnaKe enquiries of any individual cases through 

your own officers? -----  Yes,
■ ■

Q, Supposing later on any evidence occurred which did give

rise to a belief contrary to what you have a-c present on the

h e 0018203
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evidence before you, that a danger was arising from 

■ this s u 'd  stance, could we in England be Quite safe in 

assuming that official publicity, through any enquiry

into than matter, would be given? -----  I am sure it would.

For example taxe your own public Health Bulletin, which 

generally contains the account of any new enquiries into 

disease conditions, done by your service: might we assume 

we would at once find the result of any enquiry there; 

or some other means by which we are habitually informed

of the Kind of disease and its prevention? -----  I am sure you

wquld rely not only on that, but probably it would be prompter 

than that, through the Ministry of Health.

There was a question the Chairman -was asxing you about the 

original criticism of the experiments that were made 

between the garage workers and the controls; it was said 

that there were two objections: one was that the controls
at

were not perhaps particularly healthy people, and the

other was that the garage workers had been taxen from

very excellent sources. I understood that your answer

was that there is further evidence in the same direction

by what has happened since. Have not you had afterwards

a much more extensive series of experiments in which the

controls were, for instance, medical students and people

! of that sort — in good condition? -----  There have been.

Those were the enquiries carried out by the personnel
at

of the University Cincinnati-.. The objection, I thinx, 

that was made in the first place was made to some worx 

that was done previous! to this, more or less along the

4 /same.;.lines, where,.the controls, were“ino~.
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into that matter, would he given?----- I am sure it would.

q , por example taKe your own Public Health Bulletin, which

generally contains the account of any new enquiries into

disease conditions, done by your service: might we assume

we would at once find the result of any enquiry there;

or a»xa some other means by which we are habitually informed - 
•k
v of the Kind of disease and its prevention? -----  I am sure you

would rely not only on that, but probably it would be prompter

than that, through the Ministry of Health.

Q, There was a question the Chairman Was asKing you about the

original criticism of the experiments that were made

^ between the garage workers and the controls; it was said

that there were two objections: one was that the controls

were not perhaps particularly healthy people, and the

other was that the garage workers had been taxen from

very excellent sources, I understood that your answer

/%. was that there is further evidence in the same direction

by what has happened since. Have not you had afterwards

a much more extensive series of experiments in which the

controls were, for instance, medical students and people

of that sort — in good condition? -----  There have been.

Those were the enquiries carried out by the personnel
at

of the University. Cincinnati a. The objection, I thinv;, 

that was made in the first place was made to some worK 

that was done previous* to this, more or less'along the 

same lines, where the controls were not quite comparable;

* and wfce we felt that the objection was possibly well taxen.

Q But you are satisfied now? -----  Yes, absolutely.

CHAIKMAN: Your own controls were from garages and they were 

men of a similar position in life? ----- They were; and the

001820.5 _
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garages were at least as good, in fact they were 

better than the best garages where rhe ethyl gasoline 

was used.

8IH GEORGE BUCHANAN: Have you any opinion as to the

desirability or necessity of this Kind of experimental "

wcrK being continued longer?

----- Just along the same line thai: you have before you:

that is four sets of comparisons: the use of ethyl 

gasoline in the United states tas spread very widely.

I do not believe it will be possible in the future 

to taKe clear cut control groups and test groups, on 

account of the wide diffusion of the product:

I mean thaic there is no garage or no group of 

garage worKers for the future in any considerable 

number — as perhaps you noticed in the last report.
througha

The numbers of those who have continued without'the substance^

the four or five years are dwindling, on account of

the natural labour turnover, I do not thinK it

will be possible to get groups which will be

comparable and which will be purely control groups,

ami a~ test as regards the exposure to ethyl

gasoline. I thinK that answers your question.

Q You mean the experiments will not continue because

the conditions will not continue? '

-----  Hot exactly along these lines.

CHAIRMAN: You mean you cannot get garages in the

^w^^uture,;where they are not usins? efchvT-*V»'Wv**e»'* -



better than the best garages where the ethyl gasoline 

was used.

SIR GEORGE BTJOHANM: Have you any opinion as to the

desirability or necessity of this Kind of experimental

worK being continued longer? 
t ^

just along the same line that; you have before you:

that is four sets of comparisons: the use of ethyl

gasoline in the United states lias spread very widely.

I do not believe it will be possible in the future

to taxe clear cut control groups and test groups, on

account of the wide diffusion of the product:

^ I mean that there is no garage or no group of

garage worxers for the future in any considerable

number — as perhaps you noticed in the last report.

The numbers of those who have continued without'the su

the four or five years are dwindling, on account of

the natural labour turnover. I do not thinx it
4

will be possible to get groups which will be 

comparable and which will be purely control groups, 

ami ■ a test as regards the exposure to ethyl 

gasoline. I thinX that answers your question.

Q You mean the experiments will not continue because 

the conditions will not continue?

-----  Hot exactly along these lines.

CHAIRMAN: You mean you cannot get garages in the

future where they are not using echyl gasoline?

----- Where we cannot be sure of it.

Q. You could go on observing the men where they are 

using the ethyl gasoline?

----- Quite.

HE 001820
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SIR GEORGE BUCHANAN: In regard to the regulations for

the distribution of ethyl gasoline, I have here 

the regulations'that are suggested: that the 

containers sold to the general public should he 

labelled, that it should be used for motor fuel 

only and not for cleaning or any other purpose. 

Have any cases been brought to your notice that 

people have used this for cleaning and other 

purposes? -

-----  They indeed have. One of the professors in

Dr Howell's school, and a colleague of mine, 

found that his servant had used it for cLeaning 

the flGor, and splashed it over everything, 

his hands and everything else.

Q Obviously it would be very desirable to prevent 

that use. What I was interested in was whether

4

0/
h

Q,

\

you had come across instances of it being 

accidentally or carelessly used in that way 

and yet no particular harm had been done?

-----  That is true.

Or any harm?

-----  We have found no harm. In those investigations

in the garages it was splashed round on hands and 

faces rather indiscriminately. The dye of course 

tends to Keep it from being used quite as much 

aa other gasoline.
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Q.

the distribution of ethyl gasoline, I nave here 

the regulations that are suggestedi that the 

containers sold to the general public should be 

labelled, that it should be used for motor fuel 

only and not for cleaning or any other purpose. 

Have any cases been brought to your notice that 

people have used this for cleaning and other 

purposes? -

-— They indeed have. One of the professors in 

Dr Howell*s school, and a colleague of mine, 

found that his servant had used it for cleaning 

the floor, and splashed it over everything, 

his hands and everything else.

Obviously it would be very desirable to prevent

that use. What I was interested in was whether 

you had come across instances of it being 

accidentally or carelessly used in that way 

and yet no particular harm had been done?

----- That is true.

q or any harm?

-----  We have found no harm. In those investigations

in the garages it was splashed round on hands and 

faces rather indiscriminately.. The dye of course 

tends to Keep it from being used quite as much 

aa other gasoline.

q That is the intention?

----- Yes.

K* 0018209
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Dr Le a ice

Dr BRIDGE: in regard to these regulations in the garages,

air: I quite clear that they were directly mainly to the
A

B? a !— Yep.
N

general health hazards

HE

I mentioned carbon

monoxide in answer to Sir Erederich Willis: you will see 

that there is another fact that was not apparent to me at 

first:, danger from gasoline itself. We had not a few M

instances of people being fatally overcome by the fumes of 

gasoline, used possibly in a confined space; and in the 

Southern States petrol is used apart from ethyl gasoline, 

in certain parte of the Southern States temperatures are a 

little higher than they are here. Our gasoline is shipped . 

in large tank cars; and I will give you an illustration of 

what happens with these casuals - tramps I thinh you would 

call them here. Supposing a sudden shower comes along, 

the only thing these men can get into is one of these empty 

tanh care, which the:/ do; and as they' come to the filling 

platform, not infrequently dead tramps are found in these 

cars, who have been overcome. Of course the cars are empty., 

but they are lined with moist petrol, and the fumes have 

overcome them.

q Does that give rise. to.your suggestion for the ventilation

of the garage, in addition to the C.O.?----- Hes; but the v'.' ■

C.O. was the important thing.

Q, Have you any view as to the possibility of lead poisoning

from the scrapings from the engine? That, has been

thought of. Of course a great many theoretical ideas v';. 

could pe held about the rate of evaporation and the dust 

_ ;■ in various ways, from the engine exhaust. We thought 

thatththe..vr actlcal side, of it wasmthP'.timPortant■ side:



I mentioned carbongeneral health hazarded — 'Yes. 

monoxide in answer to Sir'Frederick Willie: you will see 

that there is another fact that was not apparent to me at 

first:, danger from gasoline itself. We had not a few 

instances of people "being fatally overcome by the fumes of 

gasoline, used possibly in a confined space; and in the

,p. Southern States petrol is used, apart from ethyl gasoline.
\ • 1

m certain parts of the southern States temperatures are a

little higher than they are here. Our gasoline is shipped

in large tank cars; and I will give you an illustration of

what happens with these casuals - tramps I think you would

call them here. Supposing a sudden shower comes along,

the only thing these men can get into is one of these empty

tank cars, which they do; and as they cone to the filling

platform, not infrequently dead tramps are found in these

cars, who have been overcome. Of course the cars are empty,

but they are lined with moist petrol, and the fumes have
4

overcome them.

Q Does: that give rise to-your suggestion for the ventilation

of the garage,, in addition to the 0.0".?----- Kes; but the
*

C.O. was the important thing.

0. Have you any view as to the possibility of lead poisoning.. ....

from the scrapings from the engine? ----- That hag been

thought of. Of course a great many theoretical ideas 

could be held about the rate of evaporation and the dust 

in various ways, from the engine exhaust. We thought / ■ 

that the practical side of it was the important side: 

how much these garage workers 3nd repair shpp men 

actually did get.' We considered not only the scrapings

from the cylinder heads and the engine cylinders - the 

exhausts and the mufflers, as we call them: silencers

K«S 0018211
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I think you call them; hut we thought that ail these

4-

raattere would he covered hy eyichr: an investigation as this, 

just which is the most important, we do not know.

Dr BHIDIE: Thank you.

Sir WILLIAM w il l COX: Dr-Leake, you approached t hie

investigation from the point of view of medical men?-----  Yes.

q And you were keenly on the lookout for any symptoms of

illness from lead tetra ethyl? -----  Yep.

0. You agree that lead tetra ethyl acts therapeutically in a 

different manner from inorganic lead and that it tend,? to 

cause insomnia, nausea, low hiood pressure and so on.

----- Which are not. commonly found in ordinary lead poisoning.

Q, Yes.-----I do not think we can state, however, that that ie

different from severe acute lead encephalopathy such as we 

get in otr country, at any rate not infrequently in our

lead exposure, hut of course very much 'lee8 frequently
*

than the ordinary foime of lead poisoning.

0, The point I wish to make is that lead tetra ethyl produces

symptoms different from chronic lead poisoning? -----  Acute

poisoning from lead tetra ethyl certainly does.

001S2!2

q Yes. . And the mild cases,of the acute tetra ethyl

poisoning display symptoms which are very different from

those of ordinary lead poisoning? ----- Yes.

q X take it that you agree with these symptoms given hy Dr

Kehoe. (indicating green volume). ----- Yea; he has got much

more experience than I have.

q They correspond with what you have mentioned? ----- Yes.

q There is very little evidence really as to what are the 

^-^L~gvm,PtCfliifl ■ caused,-“by. very minute amountsiy)fu le ad tetra ethvl.



Just whion Is the most Important, we ho not hnovz.

Dr BRIDGE: Thanh you.

3ir WILLIAM WILLCOX: Dr Leahe, you approached this

investigation from the point or view of medical men?----- Yes.

0, And you were Keenly on the loohout for any symptoms of 

illness from lead tetra ethyl? -----  Yes.

0, You agree that lead tetra ethyl acts therapeutically In a 

different manner from inorganic lead and that it tends to 

cause insomnia, nausea, low "blood pressure and so on.

-----  Which are not commonly found in ordinary lead poisoning.

q Yes. ----- I do not thinh we can state, however, that that is,

different from severe acute lead encephalopathy such as we 

get in omr country, at any rate not infrequently in our 

Isad exposure, hut of course very much less frequently 

then the ordinary forms of lead poisoning.

q, The point I wish to mahe is that lead tetra ethyl produces 

symptoms different from chronic lead poisoning?----- Acute
v.

poisoning from lead tetra ethyl certainly does.

Q, Yes. And the mild cases of the acute tetra ethyl

poisoning display'symptoms which are very different from 

those of ordinary lead poisoning? ----- Yes.

Q. i tahe it that you agree with these symptoms given "by Dr

Kehoe. (indicating green volume). ----- Yes: he has got much

more experience than I have.

q They correspond with what you have mentioned? -----  Yes.

q There is very little evidence really as to what are the 

symptoms caused "by very minute amounts of lead tetra ethyl, 

the cases "being described either as acute cases or sub-ajiute 

cases? -----  Yes.

q judging from its action in the acute cases, it would appearf 

that it would probably act more specifically on the central
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nervous system than inorganic lead? -----  That is so.

q , i take it that dangers from lead tetra ethyl, as such,

would he partly from skin absorption? -----  Yes.

0, And partly from the swallowing of the vapour ana in the 

inhalation of it? -----  We feel that inhalation and skin

0, Did you conduct any experiments to show whether animal's . 

exposed to the vapour of ethyl patrol were affected in any

heart and so on? ----- I have done no animal experiments whatever

Q There are 0>r recorded.----- I cannot state this on my own

close observation, but there are a few instances showing that 

these men who have mild ferns of poisoning tend to gain weight

instance.

Q, That sometimes occurs in alcoholic cases. You have made no

detailed observations of the urine or the feces? -----  Hone

whatever. The reason the urine was not examined was because

was somewhat more uniform than when via the bowels, the liver
♦ is-

and go forth: that any great differences in any two groups 

as. regards lead exposure would be shown more clearly by /-Ho 

differences in the fetal lead than by differences in the 

urinary lead; and being pressed for time, we would rather 

exaine a large number of men than examine half the number, in

Q You agree that the lead which is excreted in the urine must 

come from lead which has been absorbed into the system?

absorption are the important things. {/*-■

way as regards their nervous system, or liver, kidneys,

t-J£rv ■ -<?

after they recover from exposure. That is rather a peculiar

it vra& believed that the excretion of lead through the kidneys

both the urine and the feces.

-- Yes...in that .respect urinary lead; i£ more significant.

£ 0018214



h o u x u partxy rroni exm absorption?----- Yes.

0, And. partly from the swallowing of the vapour and in the

inhalation of it?----- We feel that inhalation and aKin^ ‘
adsorption are the important things. Ia- tuA 16

0. Did you conduct any experiments to show whether animals 

exposed to the vapour of ethyl patrol were affected in ar.y 

way ae regards their nervous system, or liver, Kidneys*, 

heart and so on? ----- I have done no animal experiments whatever,
i -t~

0 There are s^awfAe-r recorded.----- I cannot state this on my own ,

close observation, but there are a few instances showing that 

these men who have mild forms of poisoning tend to gain weight"^ 

after they recover from exposure. That is rather a peculiar 

instance.

Q, That sometimes occurs in alcoholic cases. You have made no

detailed observation? of the urine or the feces?----- ir^ne

whatever. The reason the urine was not examined was because 

it was believed that the excretion of lead through the Kidneys 

was somewhat more uniform than when via the bowels, the liver 

and eo forth: that any great differences in any two groups 

as regards lead exposure would be shown more clearly by
s*

differences in the fetal lead than by differences in the 

urinary lead; and being preseed for time, vie would rather 

exalne a large number of men than examine half the number, inMr-

both the urine and the feces.

Q, You agree that the lead which is excreted in the urine must 

come from lead which has been absorbed into the system?

-----  Yes. In that respect urinary lead is more significant.

0, And you would agree that if inorganic lead is taken through 

the mouth — for instance, sugar of lead - there is a very small 

proportion of it absorbed?-----Yes.

0. Therefore if you find lead in the feces, you are measuring
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(a) tna lead which is excreted, and (To) the lead which may 

have "been present in the urine Tout which hap not "oeen

absorbed?-----All you can pay about the lead in the feces is ,

that there has been exposure, not necessarily lead absorption 

0, I quite agree. These experiments are extraordinarily

difficult, are not they, for determining these minute amounts-..
' ’

of lead absorption? Really to have an effective' control , t
- ■ ! ■ ,

one ought to analyse the food to gee if there is any lead in
' \\ 'y.i

the food taken; you ought to do that? -----  Yes.

q 1 have been looking at the details in your report: take

group D. That ig one of the groups- exposed to ethyl petrol: ■

that does give higher figures for the lead in the feces than ■ ' 

the other groups?-----Yes.’

q There was definite positive evidence there? -----  Yes.

q But there was really little or no difference between 

Groups A & B, and groups B & C ?-----There was between

/'■

\

groups A & B.

q Not very much betAgg^n A & B, wae there?.-----Well----------- f , w

q Group D. is the one that shows a decided difference:

a decided increase of lead; that is by the fetal v.

determinations?------- 1 think that would be a matter of

interpretation. It would seem that c. had more than A & B, 

and D. had a little more than C. 

q That was the point really? -----  Yes.

q Group D. is the only one that shows a definite increase

above A, B & C-? -----  D. did show an increase over A, B & C. One

might’ consider that C. showed an increase over -------

A & B.

00182 ro
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. j i v-u. i;o:: cdj acout the lead in the feces Is

that timers lias "been exposure, not necessarily lead. absorption1 

0, I quite agree. These experiments are extraordinarily ...

of lead absorption? Really to have an effective control , 

one ought to analyse-the food to see if there is any lead in

the food taxen; you ought to do that? -----  Yes. 3

q I have been looking at the details in your report: tale 

group D. That ig one of the groups exposed to ethyl petrol: 

that does give higher figures for the lead in the feces than. H

Groups A & S, and groups B & c ?-----There ?/as between

Groups A & 3.

Q, Rot very much bet^gtn A & B, was there?.—~ Well---------

q Group D. is the one that shows a decided difference: 

a decided increase of lead; that is by the fetal

determinations? ------- I thinX that would be a matter of

interpretation. It would seem that C. had more than A & B, 

and D. had a little more than C. 

q That was the point really? -----  Yes.

q Group D. is-the only one that sho?/g a definite increase

above A, B & C-? -----  D. did ©how an increase over A, B & C. One

might- consider that C. showed an increase over ___ V*

q Yes. The figures in table 39 show that 56 psr cent in Group D. 

had percentages of lead of .101 and . 3* 13 P'S’r eent had 

amounts varying between »3 and 1: 2 per cent between 2 & 3*

there is a decided difference? ----- Yes. You notice tnose

curves on page 114?

difficult, are not they, for determining these minute amounts'

the other groups?----- Yes.’

q There was definite positive evidence there? -----  Yes.

q But there was really little or no difference between

A & B

ffl ' K£ 0018217
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Dr LeaKe

QJ Yap > I did notice them. You agree that when you have any C 

toxic substance acting in any emli amounts, it might he 

ratnar difficult to discover any ill effects caused by 

them?----- Quite so.

0 Dor example it happened in this country in the cage of the

Peer poisoning epidemic: it was some time "before it was

discovered that arsenic was the cause;and in the case of the'>
where 1

aeroplane workers,./tetra chlor-ethane was used, it was some •

time before it liras found that this increased illness amongst '

v* the aeroplane worhere was due to the tetra chlor-ethane?-----  Yet

0, Therefore you thought it desirable that observations should

still continue?-----Yes.

55 3o that any hitherto unrecognised group of symptoms which might 

te due to tetra ethyl 'lead in ethyl petrol might be brought to

^ your notice?-----quite. We still thins, Sir Wlliiaxjt, tnat,

whatever difference there might be ton its action from ordinary 

lead, the lead would-be an index of anything that we could find 

QJ Quite, in this problem one is dealing with two problems

really: one, the lead tetra ethyl, its toxic effects; and 'uR 

the other, the inorganic compounds of lead produced by 

combustion? —Yes. ,v.

q The latter one is familiar with as regards its toxic effects?' 

----- Yes.'

r.

. ■ ?, )

q But the former one is somewhat rather in the darn about?----- Yes

q You will agree that sometimes with t_hese toxic substances

it ie the unexpected that happens?----- quite. ■ ...
*\ V'.vy u i.f'

q For example, ladies used tetra chloride carbon (* } for 

shampooing their hair, and it was not until one tragic 

.•'■ Recurrence that the danger was realised?.----- That i& so.
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them? —- Quite so.

0. For example it happened in this country in the cage of the

"beer poisoning epidemic: it was some time before it was

discovered that arsenic was the cause;and in the case of the :
where

aeroplane workers,./tetra chlor-ethane was used, it was some 

time before it was found that this increased illness amongst '

the aeroplane workers was due to the tetra chlor-ethane?-----  Ye

0. Therefore you thought it desirable that observations should 

still continue? ----- Yes.

q 3o that any hitherto unrecognised group of symptom? which migh' 

is due to tetra ethyl lead in ethyl petrol might be brought to ■ :

your notice?-----quite. We still third:, Sir William, that,

whatever difference there might be tn its action from ordinary 

lead, the lead would be an index of anything that we could fine 

q quite. In this problem one is dealing with two problems 

really: one, the lead tetra ethyl, it? toxic effects; and 

the other, the inorganic compound? of lead produced by 

combustion?----- Ye?.

q The latter one is familiar with as regards its toxic effects?

-----  Yes. ’

q. 3ut the former one is somewhat rather in the darh about?-----Yes

q You will agree that sometimes with t_hese toxic pub stances ,<?.

it i? the unexpected that happens? -----  quite.

q For example, ladies used tetra chloride earbon (* J for

shampooing their hair, and it was not until one tragic *

occurrence that the danger waf realised?----- That is so.

Q, ' I suppose thfe/t the ethyl gasoline used in America is 

coloured? —- Yes: it is coloured red. 

q 30 that people will not be likely to uee it for cleaning 

clothing or cleaning articles which might be stained by it?

-----Well., we hope not.

KH ^ 0018
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q . The ds^e would effectually prohibit it from Peing used to any 

extent? ----- To any great extent.

0, Probably the lady who used, it for cleaning floor? got into 

serious trouble for staining the floors? ----- Ho doubt.

Sir Wm WiLLCOX: Thank you.

3ir ROBERT ROBERT3OH: There is one point or, the proposed

regulations for motor garages that you suggested: this deals 

with ventilation and general cleanliness, except one phrase 

where it says: “and not for cleaning and other purposes**

I suppose you felt that although there was no definite 

evidence against it, it would 'os advisable to take certain

Dr Leake

precautions?----- Yes. —:--------------------- - ——-------- ------------------- .

: Just as was done in regard to the regulations which just

precede it, to which Sir ffeorge Buchanan called attention.

Q, Yes. But my only other point is this: I do not Know whether 

you have already answered it in what you have told us, when 

you were saying you were out for the broad effects and not 

for particular experiments. Wnat I want to a sic about is 

as to whether any undecompoeed lead tetra ethyl is found in

the exhaust or is found in the crank case oil of an engine. ...

.that is being dismantled? ----- I do not know of any such

experiments. -

Dr BRIDGE: Is pure lead tetra ethyl allowed to be sold freely

in America?-----  Ho, it is not: it is not sold freely but there

is. no definite legal prohibition on that matter.

Q You have no list of poisons in America like we have in bSfeb'i 

England where you have to sign a booh when you purchase \'
•»/

....them? -— That would be largely subject to the different 

.. . g/irestates, except;the M/vC^^-^pJC-.-^Mcfa. is .a Federal. Ac

Kh 0018220
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Q, ProoaDxy nixe xacy wun u;~wa xu j . ;r cxya.iii.r:^ xx.u'jx> go•*„ xn'uo

serious trou'oie for staining the floors?-----No doubt.

Sir Wm Wil l COX: ThanX you. -

Sir ROBERT ROBERTSON: There is on? point on the proposed

regulations for motor garage? that you suggested: this deals 

with ventilation and general cleanliness, except one phrase ■ 

where it eaye: “and riot for cleaning and other purposes*.

I suppose you felt that although there was no definite 

evidence against it, it would he advisable to taXe certain

precautions?’----- Yee. —;------------------------- ------- ---- ----------------- ----—

• Just as was done in regard to the regulations which just 

precede it, to which Sir S'eorge Buchanan called attention.

Q, Yes. But my only other point is this: I do not xnow whether • 

vou have already answered it in what you have told us, when 

you were saying you were out for the broad effects and not 

for particular experiments. 'What I want to aeX about Is 

as to whether any undecompoeed lead tetra. ethyl is found in 

the exhaust or is found, in the cranX case oil of an engine

that is being dismantled? ----- I do not Xnow of any such

experiments.

Dr 3RIDGE: Is pure lead tetra ethyl allowed, to be sold freely

in America?-----No, it is not: it is not sold freely 'out there

is. no definite legal prohibition on that matter.

Q, You have no list of poisons in America iiXe we have in 

England where you have-;to sign a booX when you purchase '

them?----- That would be largely subject to the different ^

States, except the 0 <Jj which is a Federal Ac

q. Would lead tetra ethyl be in it?-------No, that is not in it.

There are numerous other poisons made at chemical places 

which are practically dangerous. ifc

Dr BRIDGE: ThanX you.



Dr LeaXe

PROFESSOR Dixotf: I suppose the only trouble about lead is that

-it la cumulative?-----That is what we have been afraid of.

Q, if it were not cumulative, there would he no difficulty of 

any hind? ----- That ie so.

Q Could vou .just tell us what you mean 133/ "cumulative*? - 

instead of an effect appearing soon after the ingestion 

absorption of the poison, the effect is, as one may say

- Thai
y

or v-y

sub-clinical: it is not apparent but ip produced after long y: 

exposure, or prolonged only; and we thinX, in :y
•y

regard to-lead particularly, of course, that it is actually 

accumulating in the body.

q Would this be a good definition: A cumulative poison is one

in which the rate of absorption is greater than the

e*fcw*i»fc*n?----- I thinX so: provided the effect were due to

the presence of the poison in the organism and notfro simply 

,the: 'mode of entry, or the specific action. It might 

theoretically be stbred in such a way as to be free from any
f

chance of giving harm thereafter, even if it were a large 

amount.

0, In regard to these garage workers, in your answers today you 

have told us that the lead in the feces is only an index

really to the fact that the man i? taxing lead?-----Thqt lsyall

q. Where does he get his lead from?----- The garage worXer?

Q Yes.-----W<3 should liXe to Xnow. We have hinted at various

things: whether it is the lead paint on the cars ot? the lead

from the tyres. yog;

.q Does not the dust of the garage contain lead?----- The dust of

the garage contains considerable lead.

-w^^^tild not that be easy to indicate?^,^^h^ipp but. 1 cannot :
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y, ii n. no a. cumuxative, mere would oe no difficulty of

any Kind?----- That is so.

o. Could vou just tell us what you mean by "cumulative"?----- -That;

instead of an effect appearing Boon after the ingestion or J 

absorption of the poison, the effect is, as one may say, yf

sub-clinical: it is not apparep^ but If  produced after long tf
q X-^C ,v;

exposure, or prolonged obiiifl,^ia4v4?tyn only; and we thinK, in y

regard to lead particularly, of course, that it is actually j

accumulating in the body. Sf

0 "Would this be a good definition: A cumulative poison la one ;:ff

in whicfc. the rate'of absorption Is .greater than the

<*Aa»e*<m? ----- I thinK so: provided the effect were due to -o

the presence of the poison in the organism and notj%o simply

..the: 'mode of entry, or the specific action, it might .1

theoretically be stored in such a way as to be free from any v
(

chance of giving harm thereafter, even if it were a large 

amount.

0. in regard to these garage worKere, in your answers today you 

have told us that the lead in the feces is only an index

really to the fact that the man is taKing lead?-----Thqt is an

0, Where does he get his lead from?-----The garage worxer?

Q, Yes.----- V/o should liKe to Know, We have hinted at various
• .; -'S

things: whether it is the lead paint on the cars ofc the lead 

from the tyres.

A Does not the dust of the garage contain lead?----- The duet of

the .garage contains considerable lead.

Q. Would not that be. easy to Indicate?----- Oh yes; but i cannot

decide as to where that dust came from.

Q. I see. Supposing it was a dusty garage and tne man. was absorb­

ing the lead, how would he absorb it? -----  We thinK the

important thing &a to lead is inhalation.

q Just what do you mean by "inhalation"? ----- As to its further

1 cannot ^
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Q, Do you mean through the lurgs ?-----Whether it is tr,rough the

upper respiratory tracK or the lunge I am not prepared to say; 

Put that it gate in actuaiiv through the air. 

o. But there have been sane experiments with dusts and lead dust . 

doth in America and Germany, and they show that if you inhale

duet, 72 per cent goes through the alimentary canal? Yes.5
. •. ■

Q, And only 12 pe-r -cent through the lungs?----- It might he that.

you would have at least three routes: the alimentary canal,;vy
-\iV _'vi

the lungs and the upper respiratory trade. . vlf

Q, supposing you get people iho suffer from chronic lead dydlj 

poisoning and that the source of lead hag Peer. stopped o-y 

completely, and then you examine these people’s feces and v:

A

urine a fortnight after - after all lead ingestion has 

stopped - do you Know what the proportion of lead in the

feces and urine would Pe? -----  I should thinK it would vary:

greatly in different individuals, 'with, their haPite and diet, 

and so forth; Put lead would continue to Pe excreted.

0, Yes; Put in what amounts - Py the two ways?----- Presumably

more Py the Kidneys than Py the Poweis,

QJ Well, they are said to Pe more or less equal, you Know;

I thought perhaps that was a reason why you adopt the fecal 

method^ because the urine stops extruding altogether 

periodically, and then goes- on. It is irregular, or is 

said to Pe?----- Yes.

{■ > Q, I did not Know whether you had done experiments showing

/O s/ m
.V

that fact?-----I have not. ;r.:;

Q. But you agree with us, do not you, that fecal lead is not 

any criteriorMYealiy of anything except that the man is 

:i®3s*lBSyS. lea4 1»rou8»i the mouth? —sllmt. In.

k’f 0018224



• ft But there have been sane experiment? with du&ts an ft lead dust 

both In America and Germany, and they enow that' if you inhal

dust, 72 per cent goes through the alimentary canal?-----Yes

ft And only 12 pe r cent through the lunge? ----- It might be tha

you would have at least three routes: the alimentary canal,, 

the lungs and the upper respiratory trade, 

ft Supposing you get people who suffer from chronic lead 

poironing and that the source of lead has been stopped 

completely, and then you examine these people's feces and 

urine a fortnight after - after ail lead ingestion has 

stopped - do you Know what the proportion of lead in the

feces and urine would be?----- I should third: it would vary

greatly in different individuals, with their habits and diet 

and so forth; but lead would continue to be excreted.

ft Yes; but in what amounts - by the two ways? ----- Presumably

more by the Sidneys than by the bowels, 

ft Weil, they are said to be more or less equal, you Know;

I thought perhaps that was a reason why you adopt the fecal 

method because the urine ©tops extruding altogether 

periodically, and then goes- on. It is irregular, or i? 

said to be?-----Yes.

ft I did not Know whether you had done experiments showing 

that fact?-----I have not.

ft But you agree with us, do not you, that fecal lead is not r 

any criterioT\i'Yeally:of'anything except that the man is

taKing lead through the mouth? ----- That is ail.

ft Have you any idea, supposing you administered to a man, say, 

a third of a gram of lead acetate, how much of that lead

would be absorbed?----- Ho, I have not.

ft It would be a very small amount? ----- Yes.

HE 001822,5
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Dr LeaKe

q This acts on the central nervous system.

I feel sure that I agree with everything you said 

—that in acute lead poisoning from the acetate 

you get a stimulant action on the central nervous 

system entirely different from anything that is

Known with inorganic lead?-----Yes.

q Do you remember those cases of the four men which

were reported in the Journal of? — Yes. 

q, The four men who died from acute ethyl tetra lead 

poisoning? — Yes.

q Two of thBia died quicKly ana two after a month, or 

something liKe that? ----- Yes.

Q

Q

Q

ALA 
/ 1

Kff 0018226

The two who died quicKly had volatile laid in the 

brain, and the two who died later had none.

Tnat is your view as to that? I thinX this bears

on the subject that* I am asKing about.-----I presume

that the volatile lead - presumably-lead tetra ethyl, 

in case that was the poison- does not stay in the

system and does not stay in the brain but is changed --------

Is oxidised? ----- Yes.

Then you get ordinary lead? ----- Then you get ordinary lead.

Do you thinX it lixely, if you did absorbs lead tetra ethyl 

in the minute quantities which are the only quantities 

we can absorb in. practice - accidentally - that the

substance would remain unoxidised? ----- It certainly

does not seem so.

You cannot detect it in the body after it has been 

absorbed, in those circumstances?,--- Do, you cannot.
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—that in acute lead poisoning from the acetate 

you get a stimulant action on the central nervous 

system entirely different from anything that; is

Known with inorganic lead?-----Yes,

0. Do you remember tho se cases o f the four men which

were reported in the Journal of? — Yes,

Q The four men who died from acute ethyl tetra lead 

poisoning? — Yes,

q Two of thaia died quicKly and two after a month, or

something liKe that? ----- Yes.

q, The two who died quicKly had volatile 1 ead in the 

brain, and the two who died later had none,

What is your view as to that? I thinK this bears

on the subject that I am asKing about,-----I presume

that the volatile lead - presumably lead tetra ethyl, 

in case that was the poison- does not stay in the

system and does not stay in the brain but is changed --------

Q Is oxidised? ----- Yes,

Q Then you get ordinary lead? ----- Then you get ordinary lead,

q Do you. thinK it liKely, if you did absorb; lead tetra ethyl 

in the minute quantities which are the only quantities 

we can absorb in.practice - accidentally - that the

substance would remain unoxidised? ----- It certainly

do83 not seem so.

Q You cannot detect it in the body after it haa been

absorbed, in those circumstances?-----d o , you cannot,

Q Sir William Willccx suggested to you that chronic 

lead tetra ethyl poisoning - very small quantities 

• absorbed over a prolonged period - might affect the .
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l)r Leaxe

central nervous system in some curious and 

unusual way, and lie gave other examples. Do not 

you thinK yhu have had enough time now 

in the United sfiates to have exploited any

such possible accidents? ----- One would say

possibly not beyond reasonable doubt; but 

beyond much doubt. The position in regard 

to nhis is somewhat different from that in 

regard to aeroplane dope and some such things as 

that: the whole population is pretty well 

warned, as far as the Health Officers are 

concerned, to loo): out for anything* and 

various unusual things are shown sometimes.

It has been suggested to us that .America is
** i

perhaps not in such an advantageous position as 

the United Kingdom for investigating these cases 

of lead poisoning, which occur haphazardly.

----- It 'is true that in regard to industrial

control and industrial medicine such control 

is not as centred or as uniform or as thorough 

throughout the country in the United States as 

in the united Kingdom, but as regards other 

cases of illness which may come on;and be 

unusual, I believe that the difference is 

not very rnarKed and might be one way as well 

as the other.



central nervous system" in some curious and 

unusual way, and he gave other examples. Do not 

you thinK yau have had enough time now 

in the United SBates to have exploited any 

such possible accidents? — One would say 

possibly not beyond reasonable doubt; but 

beyond much doubt. The position in regard 

to this is somewhat different from that in 

regard to aeroplane dope and some such things as 

that; the whole population is pretty well 

warned, as far as the Health Officers are 

concerned, to loax out for anything* and 

various unusual things are shown sometimes,

Q it"has been suggested *o q us that America is 

perhaps not in such an advantageous position as 

the United Kingdom for investigating these cases 

of lead poisoning, which occur haphazardly,

----- It 'is true that in regard to industrial

control and industrial medicine such control 

is not as centred or as uniform or as thorough 

throughout the country in the United states as 

in the United Kingdom, but as regards other 

cases of illness which may come on;and be 

unusual, I believe that the difference is 

not very marked and might be one way as well 

as the other.
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Mr PYSJ Dr Lea*e, it lias been aaid that the specific effeot 

of tetra ethyl lead on the central nervous system is a 

thing that would not. show up at all in experiments on 

animals. Although you yourself have not done any 

experiments on animals, would you say that tiat is so: 

that the experiments on animals that have been done are 

quite valueless — have been and always would be quite 

valueless as indicating any possible effect on the human

central nervous system?----- I do not thin* they can be

considered as quite valueless, but what we would be afraid 

of and what would be the hardest to detect would be the 

subjective symptoms, which we could not get, of course, in 

animals. And naturally the symptoms might be different 

in one species from those of another j but the animal 

experiments would certainly give a very good ide^bf 

what would be expected in the human, 

ft Even symptoms of a"nervous type? —- Even symptoms of a 

nervous type.

Dr LARDER: I have no questions, than* you.

Sir CHARLES MARTIH: Dr LeaAe, you told the Chairman that

your Service lias been unable to discover instances of 

lead poisoning from the use of tretra patrol containing 

one part in 1300 of lead tetra ethyl} but it has been 

suggested to this Committee by another witness that cases 

have really occurred and that they have been hushed up 

and compensated by presumably important interests concerned* 

Do you thin* that that has been the case? -— That could 

hardly be the case with the sort of injuries for which we 

are looiing: that is in the general public. They might

Dr Lea*e,
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thing that would not show up at all in experiments on 

animals. Although you yourself have not done any 

experiments on animals, would you say that tiat is so; 

that the experiments on animals that have been done are 

quite valueless — have been and always would be quite 

valueless as indicating any possible effect on the human 

central nervous system? — I do not thin* they can be 

considered as quite valueless, but what we would be afraid 

of and what would be the hardest to detect would be the 

subjective symptoms, which we could not get, of course, in 

animals. And naturally the symptoms might be different 

in one species from those of anotherj but the animal 

experiments would certainly give a very good ideajot 

what would be expected in the human.

Sven symptoms of a nervous type? - Sven symptoms of a 

nervous type*

Dr LAHDEH: I have no questions, than* you.

Sir CHABLES MAETIIT: Dr LeaXe, you told the Chairman that

your ServHLce has been unable to discover instances of 

lead poisoning from the use of iacfcra petrol containing
m

one part in 1300 of lead tetra ethyl; but it has been 

suggested to this Committee by another witness that cases 

have really occurred and that they have been hushed up 

and compensated by presumably important interests concerned.

Do you thinS that that has been the case?----- That could

hardly be the case with the sort of injuries for which we 

are looking: that is in the -general public. They might

n conceivably occur in an individu._al plant where the product 

was being made*
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Sr Leake,

Q, No, no, I mean in the garages? ----- in the garages in general

you mean?

Q, Yes?-----Those people are not subject to such control by the

interests; whose product is at stake, so that it cauld be 

hushed up. The use is quite general in the United States and 

there are all sorts of garages and private car drivers as 

well who are using it. It is inconceivable, if a considerable 

number were occurring^that that would account for our not 

hearing of them,

Q Is industrial lead poisoning compensat&ble by law in the 

United States? -----  In the Industrial States,

Q, I mean as man working in an accumulator factory for

instance gets lead poisoning? -----  In the States which

have such a law. Of course, our States mry: some States 

have no compensation law,

Q Supposing in such a'State a garage worker suffered from 

incipient lead poisoning from the use of sthyl petrol, 

would he have a case against his employers? —~ It might 

be so interpreted by the Courts, I think that is so,

Q, I have one other question to ask you: that is that 

considering the toxic character of lead tetra ethyl, 

with ■ which you were familiar when you started your 

investigations, ifere you not surprised to find that 

you could get no evidence to convict it when used as 

ethyl petrol?-----Yes,

SIR CHARLES MARTI HI Thank you,

CHAIRMAN; Thank you very much, Dr Leake,



(>

q Yea? -— Those people are not aubject to such control by* the

interests-; whose product Is at stake, so that it canid be
/

hushed up. The use is quite general in the United States and 

there are all sorts of garages and private car drivers as 

well who are using it. It is inconceivable, if a considerabl 

number were occurringj that that would account for our not 

hearing of them,

q Is industrial lead poisoning compensatable by law in the

United States? -----  In the Industrial States,

q I mean :a? man working in an accumulator factory for

instance gets lead poisoning?----- In the States which

have such a law. Of course, our States vary; some States 

hare no compensation law,

q Supposing in such a State a garage worker suffered from 

incipient lead poisoning from the use of ethyl petrol,

would he have a case against his employers?-----it might

be so interpreted by the Courts, I think that is so. 

q l have one other question to ask you; that is that 

considering the toxic character of lead tetra ethyl, 

with which you were familiar when you-started your 

investigations, t[ere you not surprised to find that 

you could get no evidence to convict it when used as

ethyl petrol?----- Yes.

SIR CHARLES MARTIN; Thank you,

CHAIRMAN; Thank you very much, Dr Leake,

( The fitness withdrew ).
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Dr GRAHAM EDGAR recalled

CHAIRMAN: Dr Edgar, we have- asked you to come this morning

because there are one or two questions arising out of some 

further evidence that we have had bearing on the evidence 

which you gave us.' Some of us thought that we might put 

a very few questions to you in regard to these points, 

ilrst of all, it was objected before us that there was 

something sinister in what you hare done in the United 

States in calling this material tetra ethyl lead instead 

of lead tetra ethyl, I do not know whether there is anythin

in that?-----As a matter of fact, I do no-c know the official

nomenclature of the American Chemical Society, but looking 

up the references in the literature, I think that in 

nine-tenths of the technical journals tetra ethyl lead is 

used rather than lead tetra ethyl. As a matter of fact it 

is customary in the United States to refer to the organic 

compounds more frequently by putting the e^gsasarc metal last; 

for instance, they call it di-ethyl chlsfcride rather than 

cl^bfeside di-ethyl; and from my own experience in the matter 

I^hare always known it as tetra ethyl lead, but I can hardly 

conceive of there being anything particularly sinister in •- 

calling it tetra ethyl lead,

q, You did not change it round in order to obscure the fact

that you were using any particular material?----- I cannot

see that at all, it seems to me that lead tetra ethyl is c . 

the same as tetra ethyl lead,

Q Then it is said that the name ethyl does not contain the

word lead at all?----- The term ethylwe pronounce it
■ ■ ■ ■ ■ ■ ■ ■
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because there are one or two questions asising out of some 

further evidence that we have had bearing on the evidence y 

which you gave us.' Some of us thought that we might put 

a very few questions to you in regard to these points,

ELrst of all, it was objected before us that there was 

something sinister in what you have done in the United 

States in calling this material tetra ethyl lead instead 

of lead tetra ethyl, I do not Know whether there is anythin

in that?----- As a matter of fact, I do no^ know the official

nomenclature of the American Chemical Society, but looking 

up the references in the literature, I think that in 

nine-tenths of the technical journals tetra ethyl lead is 

used rather than lead tetra ethyl. As a matter of fact it 

is customary in the United States to refer to the organic 

compounds more frequently by putting the e#gssft?c metal last: 

for instance, they call it di-ethyl chkasafc&e rather than 

ci^baside di-ethyl: and from my own experience in the matter 

I.^have always known it as tetra ethyl lead, but I can hardly 

conceive of there being anything particularly sinister in 

calling it tetra ethyl lead,

Q You did not change it round in order to obscure the fact

that you were using any particular material?----- I cannot ,j

see that at all. It seems to me that lead tetra ethyl is 

the same as tetra ethyl lead,

Q Then it is said that the name ethyl does not contain the

word lead at all?-------  The term ethyl — we pronounce it ^

ethel —was adopted as a registered trade mark for the 

brand of anti-knock compound used by the Gasoline Corporation 

As a matter of fact in most cases, I believe, there is no 

necessary relation at all between the chemistry of the 

compound and the of the material used for trade
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purposes. You see that continually: that various names axe 

adopted in the sale of materials, and I do not think there 

is any particular reason why we should even put the ethyl 

in. I was not a member of the Corporation at the time the 

wording was adopted, but I imagine that someone selected it 

as being perhaps the most euphonious word of the three: 

tetra ethyl lead. Certainly there has been no attempt to 

conceal the fact tha$ ethyl gasoline contains tetra ethyl 

lead, both in the advertisement and in the descriptive 

circulars which the Corporation have given very wide 

circulation^ full 

fuel and of tetra ethyl. T herefore X cannot see any 

significance in the use of the word ethyl.

Q Then there is quite a small thing. I think you feel it 

is the most usual way to refer to the compound as so many

parts by' volume rather than by weight?----- As a matter of

fact in the early 'days ethyl fluid was added to petrol in 

a small device long since abandoned, i«==wb&rh a certain 

volume was measured out for every given volume of gasoline, 

and consequently the normal way of referring to it was^oS&y 

on a volume basis. The volume basis is more commonly
-- . ■ i' —

employed^than the weight basis. In the case of benzole 

you speak of 20 per cent benzole or 40 per cent benzole,

N, That is always pen cent by volume and not by weight, it
; /.

X° ' would not be the same percentage by weight. There is

another legitimate reason why volume should always be 

employed in this particular case. We say that we use 

a maximum of one part in 1300 by volume. That is a thing
V- '-U

^ you can get exactly. You measure a certain volume of ethyl

explanation has been given of the
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as any parvicu«Lar reason wxxy we axiouxu even put x»ne e'onyi 

in. I was not a member of the Corporation at the time the 

wording was adopted, but I imagine that someone selected it 

as being perhaps the most euphonious word of the three: 

tetra ethyl lead. Certainly there has been no attempt to 

conceal the fact tha$ ethyl gasoline contains tetra ethyl 

lead, both in the advertisement and in the descriptive 

circulars which the Corporation have given very wide

fuel and of tetra ethyl. T herefore I cannot see any
A

significance in the use of the wrd ethyl* 

q Then there is quite a small thing. X think you feel it 

is the most usual way to refer to the compound as so many 

parts by- volume rather than by weight? -— As a matter of 

fact in the early days ethyl fluid was added to petrol in 

a small device long since abandoned, in^whinh a certain 

volume was measured out for every given volume of gasoline, 

and consequently the normal way of referring to it was^^s^Ey 

on a volume basis. The volume basis is more commonly 

employed^than the weight basis. In the case of benzole 

you speak of 20 per*cent benzole or 40 per cent benzole* 

That is always pes cent by volume and not by weight. It 

would not be the same percentage by weight. There is 

another legitimate reason why volume should always be 

employed in this particular case. We say that we use 

a maximum of one part in 1300 by volume. That is a thing 

you can get exactly* You measure a certain volume of ethyl 

fluid.and a certain volume of petrol* If you did it by 

weight that would vary in^vJwg*~da^ and it would

need a separate determinationto~£-the—flu.id.and ■ a■ oepaegate
4 ■

circulation^ JC full planation has been given of the

reason for referring to it by volume
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Dr Edgar.

Q, You use tiie words “toy volume*'?----- Quite. We have always

spoken of it as by volume.
i

q Some objection was taken before us to the method that was 

adopted for obtaining the controls in some of your experi­

ments. You collected a lpt of people at random through.

an employment agency? ----- In the earliest of the four

investigations which were carried out, in this natter, namely 

the one that was carried out by Dr Kehoe, myself and others 

— the one just preceding the investigation of the Surgeon ' 

General's Committee — that method of selection of controls 

was t o ms started, and it was a perfectly valid criticism 

there that the controls were not strictly comparable with 

the others. It must be remembered , however, that at that 

time the Bthyl Gasoline Corporation had no convenient way of 

getting controls exactly corresponding to the men in 

question. You cannot go to a man who is empjUoyed by

a rival brand of gasoline and say: “We wish 20 of your
*

employees to be put at our disposal for investigation-,

and we had no means ofsgetting the particular men for

that purpose. Therefore, we adopted what we thought

was a fairly reasonable wav: we selected them at random ;

from employment exchanges, and laid them five dollars for
\

the privilege of examining them and examining their urine*

So I do not think that that particular method of 

selection has any bearing on the particular nature of 

the group. The important conclusion was that none of the ' 

men were suffering from lead poisoning, yet practically 

all the excreta showed small quantities of lead,, in



Q, Seme objection was taicen before us to the method that was 

adopted for obtaining the controls in some of your experi­

ments, You collected a l?>t of people at random through 

an employment agency? — In the earliest of the four 

investigations which were carried out, in this matter, namely 

the one that was carried out by Dr Kehoe, myself and others

— the one just preceding the investigation of the Surgeon
V

General*s Committee — that method of selection of controls 

was t o ms started, and it was a perfectly valid criticism 

there that the controls were not strictly comparable with 

the others* It must be remembered , however, that at that 

time the Hthyl Gasoline Corporation had no convenient way of 

^ getting controls exactly corresponding to the men in

question. You cannot go to a man who is employed by 

a rival brand of gasoline and say: “We wish 20 of your
if

employees to be put at our disposal for investigation*, 

and we had no means o facetting the particular men for 

4 that purpose. Therefore, we adopted what we thought

was a fairly reasonable wav: we selected them at random 

. from employment exchanges, and laid them five dollars for 

the privilege of examining them and examining their urine.

So I dfco not thinh that that particular method of 

selection has any bearing on the particular nature of 

the group. The important conclusion was that none of the 

men were suffering from lead poisoning, yet practically 

all the excreta showed small quantities of lead,, in 

both groupd.

q, I thinjc you rather wanted to say something to us about 

what has been termed the specific effect of tetra ethyl 

lead on the central nervous system?----- Yes. That h «.h y^y
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been mentioned. As I said before, X am not a physiologist 

and I have great hesitancy in expressing an opinion in 

the presence of skilled physiologists; but it does seem 

to me that we are assuming a specific effect of tetra 

ethyl lead, taken in very small quantities, whidi is to 

say the least, improbable. And even in the case of acute 

poisoning there was some doubt as to whether there was 

a true specific effect of tetra ethyl lead. But assume 

that there is a difference in the case of acute .— 

poisoning, I think it is rather unlikely that the specific 

effect should persist in the very minute doses that 

one could conceivably get of ethyl petrol. Certainly 

one*s experience in other products would not bear that 

out, in such a case as prusdic acid and carbolic 

acid — which I think would be said to. have specific 

effect in large concentrations, but when taken in 

minute doses they are oxidised or otherwise treated, 

without producing specific effects. Tetra ethyl lead
CL

is,very readily oxidisable substance, and it would be 

my own feeling that the.; probability is that taken in 

minute quantities the body would convert it into 

inorganic lead compounds, so that you would not get a 

specific effect. So although it is not capable of

proof, perhaps, I think the assumption that there are

specific effects from minute quantities of tetra ethyl

lead is more improbable than otherwise.
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the presence of skilled physiologists; but it does seem
\

to me that we are assuming a specific effect of tetra 

ethyl lead, taken in very small quantities, whida is to . 

say the leasts improbable* And even in the case of acute 

poisoning there was some doubt as to whether there was 

a true specific effect of tetra ethyl lead* But-assume 

that there is a difference in the case of acute ,— 

poisoning, I think it is rather unlikely that the specific 

effect should persist in the very minute doses that 

one could conceivably get of ethyl petrol* Certainly 

one*s experience in other products would not bear that
f ■

<1 out, in such a case as prusdic acid and carbolic

acid — which I think would be said to have specific

effect in large concentrations, but when taken in

minute doses they are oxidised or otherwise treated,

without producing specific effects, Tetra ethvi lead 
a

^ is^very readily oxidisable substance, and it would be

my own feeling that the probability is that taken in 

minute quantities the body would convert it into 

inorganic lead compounds, so that you would not get a 

specific effect* So although it is not capable of

proof, perhaps, I think the assumption that there are

specific effects from minute quantities of tetra ethyl

lead is more improbable than otherwise.

, 41
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Dr Edgar

One of the witnesses said that this Committee could not 

answer the questions they have been asxed under twenty years

and possibly not then.-----Well, predictions as to what may

happen in ten, twenty or fifty years are very easy to maxe 

and very difficult to prove or disprove, particularly with 

the material in question. Obviously it is impossible to 

answer as to what will happen in a great number of years.

The same arguments might be used for almost anything. .

Nt J

»> *

Taxe benzol: we Know that benzol is poisonous; many people 

die from it,, and chronic poisoning has been produced,

It might easily be argued that the use of benzol in petrol 

in a certain given time would result in universal poisoning.

I do not thinx that has been the case. It seems to me that 

the suggestion that this, that or the other may happen in 

any number of years, unless it is bacXed up by mere definite 

evidence than I have myself heard, is o-f little value:
40

of course it is easy to maxe.

Do you. thinx that the four or five years’ investigation that 

has taxen place gives no indication for thinXing that 

anything serious is going to happen in fifteen or twenty :1 

years ?—- From what little I Xnow of the subject mys-elf, T 

I certainly feel that if there is no progressive change in % 

five years, the chances of anything measurable developing 

in ten or fifteen, or any number' of years, will be 

excessively small.

It is a matter, of argument, of course. You have heard ^
> • «

perhaps the questions we put to Dr Leaxe this morning as to 

whether these garage worxers who have been selected for 

Experiments have.; been specially wa^h,ed;XSp^that the experiment
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happen in ten, twenty or fifty years are very easy to make y;v 

and very difficult to prove or disprove, particularly with 

the material in Question, deviously it is impassible to 

answer as to what will happen in a great number of years.

The same arguments might be used for almost anything.

Take benzol: we Know that benzol is poisonous: many people 

die from it, and chronic poisoning has been produced,

It might easily be argued that the use of benzol in petrol v' 

in a certain given time would result in universal poisoning.,

I do not think that has been the case. It seems to me that 

the suggestion that this, that or the other may happen in 

any number of years, unless it is backed up by more definite • 

evidence iman I have myself heard, ±3 of little value: 

of course it is easy to make.

Do you think that the four or five years1 investigation that 

has taken place gives no indication for thinking that 

anything serious is going to happen in fifteen or twenty

years?-----From what little I Know a’the subject lays elf,

I certainly feel that if there is no progressive change in 

five years, the chances of anything measurable developing 

in ten or fifteen, or any number of years, will be 

excessively small.
V

q , It is a matter, of argument, of course. You have heard
; 'i-
perhaps the questions we put to Dr Leake this morning as to ’• 

whether these garage workers who have been selected for 

experiments have been specially warned 60 that the experiment 

, was invalid. Do you agree with Dr Leake that these ingiu

were not specially careful?-----Dr Leake has very much more

experience than I have, but I ;-can speak of the first 

investigation that was carried out by Dr Kehoe and myself:

KE 0018243
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certainly there was no evidence in that of any particular 

care on the part of any of the men. The petrol was spilt 

over the hands and over the body, and no precautions of 

ary $indwere taxen: in fact aiaong these worxers who worxed 

at the very start it was very difficult to get them to taxe 

any precautions because they had been worxing at it for two 

years and they had not £elt any ill effects, and they simply 

would not believe you when you told them they ought to be 

careful.

q One very important thing I thinX is: To what extent this 

finding of lead in the excreta is a fair index of whether 

there has been damage to the person or not. Ehve you thought

about that question or not?-----I have thought a great deal.

It is a problem probably incapable of absolute proof. The 

argument is frequently made that a man has been storing up 

very large quantities of lead in the body and not excreting it 

You could! hardly prove that- directly without Hilling the 

individuals and analysing their bodies for lead.

q You could hardly do that in this country; I do not Know what 

you could do in America? ~— so it is impossible to get 

direct proof of that Kind,'.but I thinX that an interpretation 

of the data - as'far as they go - would indicate that the 

excretion of lead is a fair measure, in any statistical 

grouping, of the storage of lead. You can get at it in two 

ways: you cm get at it in an unsatisfactory way by animal

experimentation: animals have been Killed and analyses made,.. 

and there is certainly a rough correlation between the excret 

of lead and the storage. You can get it by examination of

,, -^groups of men who are supposed to be^specifically

14 .

storing
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any Tfindwere taxen: in fact among these workers who worked 

at the very start it was very difficult to get them to taKe 

any precautionsf decause they had teen wo rising at it for two 

years and they had not 

would not believe you 

careful.

q One very important tiling I thinK is: To what extent this 

finding of lead in the excreta is a fair index of whether 

there has been damage to the person or not. Hive you thought 

about that question or not? — I have thought a great deal.

It is a problem probably incapable of absolute proof. The 

argument is frequently made that a man has been storing up 

very large quantities of lead in the body and not excreting it. 

You couldl hardly prove that- directly without filing the 

individuals and analysing their bodies for lead.

Q You could hardly do that in this country; I do not Know what 

you could do in America? — so it is impossible to get 

direct proof of that Kind, but I thinK that an interpretation : 

of the data - as far as they go - would indicate that the 

excretion of lead is a fair measure, in any statistical ^ 

grouping, of the storage of lead. You can get at it in two 

ways: you ®n get at it in an unsaitsfactory 'way by animal Vv,r? 

experimentation: animals have been Killed and analyses made, 

and there is certainly a rough correlation between the excreta 

of lead and the storage. You can get it by examination of 

groups of men wbo are supposed to be specifically storing- 

lead: men who are worKing in lead plants, and other men, 

who are exposed to sufficient lead to 3tore it. if you 

compare their exposure with their excreta, presumably ; /

Wf§lt any ill effects, and they simply 

you told them they ought to be
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their excreta isAa rough measure of their storage.
A.

So I thinK a reasonable interpretation of that 

would be t'nat the excreta is truly a measure of 

the storage of lead, and the fact that these men 

are not excreting more lead now than they were

two years ago - as is apparently the case - shows 

that they are therefore not storing lead. That is 

merely a question of interpretation, but I thinK it

V

A.

( i .'V
(w

K£. Ml88

CL
is reasonable interpretation.

k

CHAIRIIAN: Professor Dixon, is there anything further

you would liKe to asK?

PROCESSOR DIXON: I would liKe to mention one thing. Dr

Edgar: that is that your analogy suggesting that tetra 

ethyl lead is oxidised is of course correct, but the 

' comment that therefore you cannot produce any effect 

on the central nervous system with small doses is not 

analogous to other things, TaKe hydroxide of ethyl 

and compare it with lead ethyl: you would not say that 

one glass of whisKy had had no effect because it will

not maKe a man drunK quicKly?-----Wot at an,

Q That is practically what you say about lead tetra 

ethyl, is not it? — No.. I would liKe to go bacK 

to my own Knewi^crge and taKe the case of prussic acid. 

q But that is not oxidised. I am taKing another,

which is much closer allied. ----- Is not prussic acid

oxidised in small doses to cyanic acid? In small doses 

is it-not oxidised to cyanic acid and excreted? I have 

■ ; read that somewhere.

'**&’*'■ **:+*4»V»f***»4v *4 a ■ T4- H i
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would be -chat the excreta is truly a measure of

the storage of lead, and the fact that tdese men

are not excreting more lead now than they were

two years ago - as is apparently the case - shows

that they are therefore not storing lead. That is

merely a question of interpretation, but 1 thinK it 
a,

is reasonable interpretation.
fc.

CHAIRLSAn : .Professor Dixon, is there anything further 

you would liKe to asK?

PROFESSOR DIXON: I would liKe to mention one thing. Dr

Edgar: that is that your analogy suggesting that tetra 

ethyl lead is oxidised is of course correct, but the 

comment that therefore you cannot produce any effect 

on the central nervous system with small doses is not 

analogous to owher things* TaKe hydroxide of ethyl 

and compare it with lead ethyl: you would not say that 

one glass of whisKy had had no effect because it will 

not maKe a man drunK quicKly?-----Not at all.

Q That is practically what you say about lead tetra 

ethyl, is not it?^— No., I would liKe to go bacfc 

to my own Knottycrge and taKe the case of prussic acid.

q But that is not oxidised. I am taxing another,

which is much closer allied. ----- Is not prussic acid

oxidised in small doses to cyanic acid? In small hoses 

is it not oxidised to cyanic acid and excreted? I have 

read that somewhere.

q I do not thinK there is any analogy there. — it is 

quite possibly. I have already apologised for any 

opinions I have given on physiology, because I only 

get these things from reading. : '

(HE
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Dr Edgar.

Sir WILLIAM WILLCOX: Dr Edgar, you said you did not

think lead .tetra ethyl in small quantities would 

have anyiaction because it is oxidised?-----X think
, cu.- A
it probable.

A
Q You are not a toxicologist nor a physiologist? ——

I am not: I am merely reasoning from general analogy, 

via chemistry, being a chemist,

*1 It is merely theoretical?----- Quite,

Q Let me give you another example: arseniureted hydrogen?

that is poisonous in very small quantities? ----- Yes.

Q That is even more readily oxidisable than lead, tetra 

ethyl? Yes.)

Q And that coJrle-trfc-s in minute quantities?-----Yes,

Q The whole question is whether the drug is a poison 

as such? -— Perhaps I may have been misunderstood.

My statement was not that there was no specific effect, 

because I do not know whether there there is a specific 

effect, but I said that the assumption that there is 

one is perhaps unnecessary. You want experiment 

. rather than assumption.

Q But you will agree that there are such instances 

' known of things which in very dilute quantity have 

a poisonous action; for example; arseniureted 

hydrogen? —- Quite.

Q In more dilute proportions than tetra ethyl lead?

------ Yes ; and many others besides arseniureted hydrogenf '
q You did mention in your previous evidence, that lead 

^tetra ethyl has. a .definite specifi^
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have any^action because it is oxidised?-----I think

W/v"*vw>
it probable,

A
Q You are not a toxicologist nor a physiologist? -----

I am not: I am merely reasoning from general analogy, 

via chemistry, being a chemist.

Q It is merely theoretical?----- Quite,

Q Let me give you another example; arseniureted hydrogen*
4

Q That is even more readily oxidi sable than lead tetra

ethyl? -— Yes, i _
JUj i a--'*-

Q And that cuileWs in minute quantities?-----Yes,

as such?----- Perhaps I may have been misunderstood,

Uy statement was not that there was no specific effect, 

because I do not know whether there there is a specific 

effect, but I said that the assumption that there is 

one is perhaps unnecessary. You want experiment 

rather than assumption,

' Q But you will agree that there are such instances 

. known of things which in very dilute quantity have 

a poisonous action: for example, arseniureted 

hydrogen? -----  Quite,

Q In more dilute proportions than tetra ethyl lead?

— Yes j and many others besides arseniureted hydrogen

that is poisonous in very small quantities?-----Yes,

Q The whole question is whether the drug is a poison

Q You did mention in your previous evidence, that lead 

 

tetra ethyl has a definite specific action on the 

nervous system, rather more so than organic lead?
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----- • I thinK that is a matter that has been

referred’ to this morning. There seems to he 

some evidence to that effect, hut whether that 

is so orimot I do not Know, we certa:' ' do get

certain of the acute neryous symptoms -^ordinary 

compounds of lead: lead o+earirs, for example.

You get practically all the symptoms which are 

v ge^venoing acute tetra ethyl, lead poisoning 

occurring from time to time with ordinary lead.

So I thinK it is at least a matter of dehate 

as to whether there iis specific action or not.

Q It is not a matter of dehate as to what these
i

poor people died from in the worKs? — Certainly 

not,

Q They died from symptoms of hrain inflammation?

—- Yes. Bo according to ^ 1 /

43 per cent of jthS cases did: at least they did 

■ not all die of Jit hut they all showed the symptoms. 

In one of the later chapters of his hooK he speaKs 

of delirium and the liKe: hallucinations of 

persecution and so on: they were all ‘excised- hy
i

VAorganic lead poisoning. „ •

Q That was especially so-with diackylo*i. ?

----- Apparently not, according to my reading of it.
f

Q But we had a ckse in regard to carbonate of lead which 

was mistaKen for encephalitis. If lead tetra ethyl
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some evidence to that effect, out whether that 

is so ormnot X do not Know, we certainly do get 

certain o f the acute nervous symptoms «e-£- ordinary

Bo according to ^ ^ /
(^H4A.

,:w
compounds of lead: lead olreartre, for example.

You get practically all the symptoms which are 

u governing acute tetra ethyl.-lead poisoning 

occurring from time to time with ordinary lead.

So I thinK it is at least a matter of debate 

as to whether there iis specific a ction or not.

Q It is not a matter of debate as to what these 

poor people died from in the worKs? —— Certainly 

not.

Q They died from symptoms of brain inflammation?

-----Yes.

43 per cent of tfeg cases did: at least they did 

not all die of it but they all showed the symptoms.

In one of the later chapters of his boofc he speaKs 

of delirium and the liKe: hallucinations of 

persecution and so on: they were all Wxo-jbtca- by
%

4»

A/Aarganic lead poisoning.

Q That was especially so with diackyZofa. ?
'■ ■ ■ - ^ ' f-

.— Apparently not, according to my reading of it.

Q But we had a ckse in regard to carbonate of lead which 

was mistaKen for encephalitis. If lead tetra ethyl 

/ acts on the ventral ..nervous system, it would produce
eetly

damage to the nerve^xaiis?-----Yes, quite possibly.

I could not very well describe the mechanism by 

which iu produces its effect.

»•; -V.v

’

Kf 0018251
46



Dr Edgar.

Q A nerve cell when damaged, recovers very slowly, if ever?

----- It is a matter of which, you know much more than I.

Sir WILLIAM WILLCOX: Thank you.

Dr BRIDGE: Has your experience in America of the use of

rubber gloves as a protection been satisfactory?-----Por

concentrated handling of ethyl fluid and pure tetra ethyl 

lead rubber is not pn-e#erstjg.y satisfactory as a protection — 

against pure ethyl fluid or pure tetra ethyl lead, because 

rubberswells in these materials, but it affords temporary 

protection. The lead will not go rapidly through rubber
<JUv4—

but is absorbed by the rubber; so that rubber gloves ^were 

used continually with concentrated material, but it is 1 

necessary to change the gloves' rather frequently.

Q, In other words they last for a time? - Oh yes. With 

a rubber glove you can dip your hand in ^,^-ethyl fluid 

and take'?, ou& your hand and you do not find any fluid pass 

through, but if you vse a glove from day to day it would 

not be much good.

Q What about ethyl petrol; would you find a glove satisfactory 

in that case?------1 hardly think -seh Sis a matter of fact.
A *

I do not believe in using anything bjtt my hand in ethyl 

petrol, but I imagine that a rubber glove would be much 

more effective in ethyl petrol than it would be in tetra 

ethyl lead, because the ethyl petrol does not have quite

Vs

1

■ '•>

the same swelling effect that the tetra ethyl lead and 

ethyl bromide would have.



Sir WILLIAM WILLCOX: Than* you.

Dr BRIDGE: Has your experience in America of the use of

rubber gloves as a protection been satisfactory?-----Eor
...... — ■ ,, .

concentrated handling of ethyl fluid and pure tetra ethyl 

lead rubber is not pr-efe-rably satisfactory as a protection 

against pure ethyl fluid or pure tetra ethyl lead, because 

rubber swells in these materials, but it affords temporary 

protection. The lead will not go rapidly through rubber 

but is absorbed by the rubber; so that rubber gloves ^were 

used continually with concentrated material, but it is 5 

necessary to change the gloves', rather frequently.

Q In other words thev last for a time? —— Oh yes* With 

a rubber glove you can dip your hand in 8*/^-ethyl fluid 

and ta&e4 ou£ your hand and you do not find any fluid pass 

through, but if you use a glove from day to day it would 

not be much good*

Q What about ethyl petrol: would you find a glove satisfactory 

in that case? —■ I hardly thinx -so-; As a matter of fact.A, »

I do not believe in using anything bjtt my hand in ethyl 

petrol, but I imagine that a rubber glove would be much 

more effective in ethyl petrol than it would be in tetra 

ethyl lead, because the ethyl petrol does not have quite

. t

the same swelling effect that the tetra ethyl lead and 

ethyl bromide would'have.

q, In other words the gloves last longer?



SIA
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JSOAG-3 JUCHAAAH: \Titd regard 'iO tde comparison xnat

professor Dixon da3 given you, you admitted in answering 

dim tdat xo give a man a glass of WdisKy mi gat dave an 

effect. If tde Question was wnetder a glass of water with 

10 dreys of wdisKy would dave any effect, would you tdinx

xdat. tde two were necessarily comparable?-----Hy guess

would oe xdat xde glass of WnisKy would as Have a considerable 

effect and xde glass of water vritd 10 drops of wdisKy would 

dave none tdax could oe measured,

'r GHAKiAA: Some people dave tola us that tdey are able to

tell oy tde smell of xde exhaust gases whether ordinary 

petrol or exdyl petrol is oeing used, Oould you tell in

sued a case?-----I tdinx if a man says de can smell a thing

it is very difficult to disprove it.

faxe your,own case?-----Certainly IL dave never smelt xde
r f V*w--V-Uj u v**vA W.?V\

.difference ;Ur gasolines in xde exdaust gas. and xiie. tencis:nrt«^i_s
r \ v *. * r r ' ?

, fc' oe;■ present, oecause texra-etdyl lead is muca more 

readily oxididaoie than tde petrol, and that it should persist 

tarcugd tde combustion of tde engine is quite inconceivable.

A question was asxed this morning about tde occurrence of
oxX

texra-etdyl lead in tde cranx case. A question was asxed me
a

wden I was dere before and I' said I dad no evidence on

KiT

tdat point, I dave a little bit .of evidence which could 

not de called conclusive, 'tie dad an engine which ran 150 

'y.f y I aours on exdyl petrol, and which contained in many cases

consideraoly more lead tdan is used commercially, vie drained 

tde cranX case oil, examined it for lead oy an&yses, tden 

,sub ejected it to steam distillation for an dour and a daif,

0018254 < “ - ■ .



001825

aim u amt wo Ui'(t a *u4u a t, u b -s  , a t *-axs>*y ;ag:at uav* an. 

effect, If the question 'ffas.whether a glass of water with 

10 arcps of whisxy would Have any effect, would you minx

that the two w ere necessarily comparable?-----Hy guess

would oe that me glass of whisxy would as ’nave a considerable 

effect and fine glass of mater wild io drops of whisxy would 

nave none that could oe measured.

:t  OHApliAm: Some people nave d o  Id us that they are aole to

tell ay the smell of -one exhaust gases whether ordinary

petrol or etnyL petrel is being used. Could you tell in

such a case?-----I thinx if a nan says he can smell a tiling

it is very difficult to disprove it,

0 Taxe your c*n case?-----Certainly IL nave never smelt me
\a v-.’-cna

t,difference izr gasolines in the exhaust gas, ana tjxe ■ i-snisna^aifl
V-1 ■ ■ y rt. - ■ * -

, fern^^mo oe present, oecause terra-ethyl lead is much more 
A A-

readily oxiaitaoie than me per.ro 1, and mat it should persist 

through the comoustion cf the engine is quite inconceivable.

A question was asxed this morning aoout the occurrence of
trui

terra-ethyl Lead in the cranft case, A question was asxed me
4

when I was here oefore and I said I naa no evidence on

that point. I have a little ait of evidence whicn could 

not be called conclusive. Tie had an engine which ran ISO 

hours on ethyl petrol, and which contained in many cases 

considerably more lead than is used commercially, lie drained 

the cranX case oil, examined it for lead by analyses, then 

subjected it to steam distillation for an hour and a half, 

and concentrated the distillate and examined it for lean,

We found .47 <per cent of total lead in the oil, out no Lead 

in the steam distillate, wnion certainly ’would indicate 

that the tetra-etayl lead aoes not occur in the cranX 

case oil. That is only an isolated case arm i give it for

5
>1-3

,'j$r



Br EdgarLa:

wn.?vo i*o ic

r>. There are many cities in tne United stated Where % very Large

numuers cf cars are using tni6 loilT: nave you had any complaints

at ary pime in regard to -ode sue11 ?-----1 nave seen told that
u.> -; •a’-' (/J

Tr*e&&: can smell a difference in tae exhaust when they are runmi

on etnyl petrol from when they are nor-. Ue made experiments

on this Line, ¥e nave run a car on pure tetra-ethyl Lead,

That is tetra-etoyl lead in petrol fixh no bromide or other

aaoerial auaed, In such cases they have never been able to _

detect a saell. On the otaer hand if we taKe a small amount

of di-ethyline oromide the saae people get the same saell as
jtX£vfA.

they dc from the wc ram ethyl petrol: consequently I expect 

that that is to de attributable to traces of oroaide compound 

and not to the presence cf lead,

CHiJKLiAW: But whether you can saell the tetra-ethyl or not,is it

more offensive?-----personally i could net tell the ui l * Terence

But that is a matter'd' opinion,

0, I nave again and again come across people wnc say; "Oh, that 

car in front is turning ethyl petrol: wnat a beastly stinK"?

-----I was informed by a only the other day that he

had oeen using etnyl for some time and he was driving sene 

friends out in a saloon car, and the man in the oacK seat

began to comment on the fact that t:he fumes cf ethyl
’ i^C\>1^'

petrol were injuring him. This^frenna said: *50h, it is not 

burning ethyl petrol1' — he had not been able to get any 

ethyl petrol on that day and he was ourning something else.

Sc you see you cannot always tell by a casual opinion.
PROFESSOR DIXQi'i: Uauldthe bromide cause that smell?-----The

bromide compounds are in very minute quantities. But minute 
traces cf oromide compounds are rather detectaole by smell.

K£T 0018^*6 SIR ¥1LIJAM mT,T,nnY
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at any pime in regard to the smell?-----I aave seen no id that
0 tr'" 'f 0. f.> n !d
1 rje@&.. can' smell a difference in tae exhaust when they are runnin, 

on etayl petrol from when they are non. le made experiments

on this line, ¥e aave run a car on pure tetra-ethyl lead.

That is tetra-etoyl lead in per.rol with no bromide or other 

maoerial aaaed. In such cases.they aave never been able to _ 

detect a smell. On the otaer hand if we ta'xe a small amount

of di-ethyline oromide the same people get the same smell as
j l XZk A.

they do from tae -{/etra^et-hy-l petrel: consequently i expect 

that that is to be attributable to traces of bromide compound 

and nor. -no xae presence of lead.

CikllR-LiS: But whether you can smell the tetra-ethyl or not,is it

more offensive?-----personally i could net tell the difference.

But that is a matter of opinion.

Q I aave again'and again come across people wac say: «0h, tfaat 

car in front is ourning ethyl petrol: -vaat a oeastLy stinK"?

-----I '••■ as informed 'ey a only the otner day tnat ae

had oeen using eoayl for some time and ae was driving some 

friends out in a saloon car, and tae man in tae oacx seat 

Began eg comment on tae fact tnat tae fumes of etayl 

petrol $ere injuring aim, Tnissaid: 't-On, it is not 

burning etayl petrol" — ae had not been able to get any 

etayl petrol on that day and he vans ourning something else.

Go you see you cannot always tell by a casual opinion.
PROFESSOR Fix Oil: iTcraldtae bromide cause that smell?-----The

bromide compounds are in very minute quantities. But minute 
traces of bromide compounds are rather detectable by smell.

SIR ‘wILLIiiM 1ELLOOX: As regards the immediate effects, I tain1,:

everyone has agreed that the danger from carbon monoxide is 

immeasuraoly greater than lead?-----i should certainly tainK sc

CH,LI Eliiffi: TaanK you.

Kf 0018257

( The ''fitness withdrew )

(Tae Committee mdri earned)
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