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Monday, 11lth June, 1928.
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(Transcrip‘b from the Shor’chard Notes of GEORGE MOORE & Co.,
38, Parliament S’breet, Westminster, S.W.1. Tel: Victoria 1875.)




Dr J. P. 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 %o
- Surgeon General Cumming of the American Govermment,for your :
great kindness in coming over to this country and telling
us about your American experiarce and what has been done

in the United Btates, We are very greatly indebted to

Cyou.for it.
& Q@ I understand that it was about 1923 when it was prvpvsed
| first to use lead tetre ethyl in petrol for the purpose of
getting rid of knock in the engine? --——- The no-eh::;.-:&G)
history I am not entirely familiar with, but 41t began |
to be used at that fime, I think some of the work on it
. ' was published in mz&u&;;al Journals pussibly earlier than
that, 8o that in the technical fields discussion had been
going on pussibly p:eviously to that. -
QA% the outset wha'b‘was the feeling in regard to the use
of this materia,l? - i ere were great fears on the part

043 VAA

of chemists and pa&ha&.ﬁg&s#e and those engaged in public
& At

: vhealth as to the/‘dangers from such a compound being used
so freelv in petrul iam

Q' You felt on general grounds that there was some justificar-

tion for the fears p‘e‘o ple hdd in regard tv this material?
' -4--.There seemed to "‘o.e 'a;mple justification, and the fact
tha‘b lead is an accumulative poiaon and that this substance
iitself is particularly poisonouss

S Q '"rhen I think in 1924 something serious occurred? --- There

'was rather a sudden number of fatal povisonings which

qcurred in New .Tersey, where 'be'bra ethyl lea.d was being
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ff_Then I think in 1924 something serious occurred? —-—- There

was ra'bher a sudden number of fatal pvisonings which

7TV Grd BA s AL :
»ymrx,._‘chsmiatryma.ndwso.»fdrth, but the public were alarmed

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

gurgeon General Cumming of the American Govermment, for your

great kindness in coming over to this country and telling |

ug about your American experimce and what has been done

in the United 8tates, We ar-e\very greatly indebted to

you for it. |

I understand that it was about 1923 when it was proposed

first to use lead tetra ethyl in petrol for the ,purpose of -
" bt o

getving rid of knock in the engine? —-— The n«h&s&o&c)

history I am not entirely familiar with, bu'b it began

to be used at that ime.' I think some of 'bhe work on it

Wwas published in mechembeal jourals possibly earlier than

that. So that in the technical fields discussion had been -

going on pussibly previously to that. o

\ At the outset what was the feeling in regard Yo the use

of 'bhis material? ~=-= There were great fears on the part
{M( AL oG Lad A
of chemists and pathedeogiets and those engaged in public

health as to theﬁ,:ika’:g’ers from such a compound being used

go freely in petrvl in=emaiwes,

You felt on general grounds that there was some justifica-
tion for the fears people had in regard Yo this material?

---There seemed to ‘be ample justification, and ths fact

that lsa.d. is an accmnula.tive poison and that this substance

itself is particula.rly poieanous.

occurred in New J’ereey, where tetra ethyl lead was being .
made or handled, a.nd that caused a grea‘o deal of public

alarnm ore that 'bhe ala een emonggh, those, who
2 Gk ;uj’,a,\%h &/VL B N L el
Were mc dewga.n‘b rly,co ncemed*in*“scien ific =
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Dr Leake, :

o

and a great deal Was epmssd in the papers in regard to this

subject,

ThenIthink the Surgeon General of the United States Public
Health Service called a Conference? =——— He did, on as early .:':
a date as he could tc get before him at that Conference

gsome of the&;‘?xlts of the work which had been instimted

Sy~
b hmmted. It was in May 1925 that he called tha.t

Conference,

That Conference was attended by whom ——1I 'do‘ not mean the
names, but the sort of interes‘bs? --~ In general those were
invited who were interested at alll public health workers,
chemists, technical men, and those who had expressed
particularly to the Surgeon General their fears in this
matter.

A8 the outcome of that Conference, I think it was decided
that the Government, under the Public Health Department in
the United States ;hduld appoint a Committee? =—- The
Conference adjouzrmd after a good deal of discussion, ha.ving
passed just befGre the adjournment a resolution that the
matter be referred to the Surgeon General: that a Committee
be appointed by him 'bo report to him about the first of |
the nex‘b year —- .Tan:uary 1926 —— as to the dangers in the s

public use of the product.
I notice that the Committee were asked tv answer really
much the same questivns as this Cummittee has been asked tq

answer. In America they were asked tv make a statement

as to the health hazard involved in the retail distribution

and general use of tetra ethyl lead gasoline ,as an

) "

ﬂ a,utomobile fuel. The Committee was not &Wdu to

AR T m’i’-ii’ KSR N2
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e Health Service called a Conference? —— He did, on as early

s date as he could to get before him at that Conference
me of the ;aﬁylts of the work which had been instituted
PPN R\ _
by-Shesowintdemeeted, It was in Mey 1925 that he called that
Conference.

Q@ That Conference was attended by whom -=1I do not mean the

|

names, but the svrt of interestsp —-— In general those were
invited who were interested at alll 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, I1 think it was decided
that the Goverrnment, under the Public Health Department ‘A«in -
the United States should appoint a Committee? =—- The g
Conference adjouwrred after & good deal of discussion, having“&;

| passed just before the adjournment a resolution that the |

e matter be referred to the Surgeon General: that a Committee

be appointed by him tvo report to him about the first of
the next year —- Jamuary 1926 -—as to the dargers in the "
public use of the product.

@ I notice that the Committee were asked tv answer really
much the same questivns as this Committee has been asked 'hg ;
answer., In America they were asked to make a statement -

R a8 to the health hazard imvolved in the retail distribution

) | and general use of tetra ‘ethyl lead gasoline ﬁfé\an | "

automobile fuel. The Committee was not appedmted to i
go into the manufe.,c'b-ure of tetra eBhyl lead itself or the
bleanding of it, but merely to investigate the question

PN Y FIVAR 4 C.?g

as to whether there was a,ny _bublic danger by‘-’f&heu ol
J""QO*‘“"-’WQ VA el ol Bk O aaha Woed U o VA
Mm—mle&iwis,maberialJn $he - amoun’bs::yq nd ?

-=-- It was a public health question,
-3
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: Hygienemd“?ubariaa-ﬁea.lth., JMp&inMﬁmﬁv, a.nd.m-

Dr Lisake,

The members of this cemmittee 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 e,"'pt.irpose, and it was composed of first
Dr Chesley, who is Executive Health Officer, Minnesota
Stdate Board of Health, Thouse State Health Officers, of
course, were officials directly responsible to the Federal
Government., According to our constitution the Federal - _
Government has no immediate responsidbility in these ma.ttefs,
except that of advice, it being left to the different States
Then Dr Edsall, who was Prufessor of Clinical Medicine at
the University of Pemnsylvania and Harvard Universi‘bv,

being then Dean of the Medical 8chovl and School of l?ublic
Health at Harvard, He had expressed serious concern about
the matter. Then Professor Howell, who has wbitten a
text bovk which, I suppose, is used more than any other
in America on ph&aiology. He is not burely a medical
man, he is professor of Physlology at the University of
Michigan, a.nd he'we.s also at Harvard and for a long time-:;

was Prefessor ef Physiology at J’ohns Hopkins Medica.l S
School, and«he~iBuluyibﬂﬁgs;ni_ﬂhy8101083#3t~3h9~5£hﬂdl~nib

m“wmawhe‘besmel.' Then Professor Reid Hunt, who wes
fo rmerly Professor of Pha,rma.colegy at the Hygienic Laberato
United States Public Health Service, and was at the time |
the Committee was e.ppointed, Professor of Pharmacology a‘b

Harvard University Medlical S8chvol v Then Professor Leather
Profeasor of Preventive Medicine, Vanderbilt University. )

He in a way also represented the State e.uthorities, ine,snmd

Mathad-haa w'amat-lva uao':«t-u HeNP PR M?..av‘ut-u- et ....-:.u-.x“...z
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appointed for such a purpose, and it was composed of first
Dr Chesley, who is Executiv‘e Health Officer, Minnesota
Stdate Board of Health, Thuse State Health Officers, of
course, were officials directly responsible to the Federal
Govermment, 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 HMedicine at
the University of Pennsylvania and Harvard University,

being then Dean of the Medical 8School and échool of Public
Health at Hérva.rd. He had expressed serious concern about |
the matter., Then Professor Howell, who has wﬁf‘ben a

text book which, I suppuse, is used more than any other

in America on physiovlogy. He is not purely a medical

man, he is professor‘of Physiology at the University of
Michigan, and he'wa.s also at Harvard and for a 1uné time
was Professor of Physiology at Johns Hopkins Medical

Schovl, and-he-is.Profegssor of Physivlogy.at.the.Schoul of.
Hygiene~and~Public-Heallfh, Juhns-Hopgins-University, and~
W«-‘G«h&b‘:&&?‘&l Then Professar Reid& Hunt, who was
formerly 3rofessor of Pharmacology at the Hygienie Laborator
United States Publicﬁ Health Service, and was at the time . - :
the Cbmmi'bfee was appointed, Professor of Pharmacology at o
ﬁla‘r‘v__'a.r’d Universj.ty Lfgdic:al 8chovl v Then Professor Lea‘bhé&e
}:é.r’ofe'ssoribf Preventive Medicine, Vanderbilt University.

‘He in a way also represented the State autho rities, imsaﬁi&{

as he had been Execuﬁ_ive Health Officer of the Mississippi
State Buard'ﬁuf Health. Then Professor Stieglitz, Professor
of Chemistry at the University of Chicago, He is regardéd

'genera.lly in the United States as one of the moust eminent
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v__v;rthe longes'b time poss:.ble and contrzlf groups were also
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Dr Léake.
organic chemistsin the country. Then Dr Winslow, 2rofesgor
of Public Health at the Medical Schovl, Yale Univéésity."
Ho»haSHbeeanroibsso;yoikmochnology and he was President
of the American Public Health Association at that time,
Those were the Committee, Professor'HowelIVWas;chosenv

as Chairman,

That Committee decided to make certain experimental obséi&é}
tions themselves? -— They did. | o
And you were placed in charge of the investigations? — Ye;
You made an interim report at the end of the year and on 5
January léth Bhe Committee drafted and éigned their final _!
report? —— They did.

Will you tell us what their investigetions covered?

Q-— The investigation was wndertaken 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 félt‘that the previeus investigations onoii

enimals could not give a savisfactory end definite answer.fm

to this question, therefore human subjects were atudied who_

had been expused to the actual use and in the distribution ;

_of this product for some period I may say $hat 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 sSouth Western Ohio, where it had been first

:used, that was fortunate for our study, because subjects

c dlld be chwsen from that area who had been exposed for :

‘tudied who had not been expased, to :

;SR e

gasoline..We had,
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of the American Public Health Association at that time,

Those were the Committee. Professor Howell was .chosen

as Chairman, | :
Q@ That Comﬁxittee decided to makKe-certain experimental ‘observ'a-j’_

tions themselves? —-—— They did.

And ybu were placed in charge of the investigations? -~ Yee.‘;

l&

@ You made an interim report at the end of the year and on
January 19th She Committee drafted and signed their final
reporty —-—— They did.

Q .Will you tell us what ’aheir investigations covered?

_— The investigation was undertaken to discover what heé,lth

o 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 sa.tisf_a.ctory and definite answer
to this dues‘bion, therefore human subjects were studied who
g had been expoused to the actual use and in the distribution
of this product for some period, I may say that &uring
the continuation of this ‘inves‘bisation‘the Ethyl Gasovline
Corporation, who control the distribution of the product,
withdrew it from public sale. It was still, however, in use
in an afea. in South -Veste:n Ohivo, where it had been firs"b""‘”;";‘“'

‘used; that was fortunate for our study, because subjects & |

o ald be ‘} vchp;sen from

v -&h‘ewlbhgests 'b:.me pqéézible,‘énd cmn‘t:rg]r groups wers also

b Ly .
gtudied who had not been exposed to ,'g\hé gasoline, We had

hat area who had been exposed for

five groups, The first group A was a control group, as
we ses: 36 men who had used cars propelled by ordinary
gasoline, not ethyl gas¢line, and who were exposed to

e;chaust fumes to a degre‘e' Just as great as the general pl,(biic'
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Br Leake,

The second group B, consisted of 77 car users who were
similar %o group A. except that their exposure was to

ethyl gasoline: group,C., was another control group of 21
garageworkers and gasvline handlers who were expvused to
gasoline other than e;bhyl gasoline, Then group D. was a '
test group on the other hand, comprising 57 garage workers a,n
gasoline handlers, similar to group'c, except that the
exposure was tov ethyl gasoliﬁe. We had, therefore, two
control groups not expc:g‘zq‘a :::) ‘ethyl ga,sle(i?e, one representin
more or less the generai au‘bomobi‘l s FArs, and
gasoline eWiﬁiQ:;We

>(" i - X L..G‘«i!{ At {,’ Y’\”i-\g\ [ (‘,“u; ~g

vrg_-ga two test groups, uﬁemrepﬁaﬂenffr;a@%hﬁgwmle

one representing

oA \’Rl NLALS ..u - Ao &fpsed Pelie o fodoaath
and~am; oS and: «thew ﬁfxgrm'bhemmw’s’”ﬂ.n‘b@h?ely
& ."\. s % \‘\} ‘ Lo \.‘.\ \ J('ax \v, gL RAOR R v SR

T ,\exposed»anwathyi»-gasnhnswm&agmes’b&b}&smnents. . We had

¥
A

aay tha.t the results are published in the Public Health

—— They Were in storage factories,as we call them,

LG RS W S (s L t' N s SR Ghpot Lo Gadr b

-

a fifth groups that consisted of men expoaed definitel? to

a lea,d hazard. That was to determine vmether our methods

of enquiry were adeqﬁate tv show whether lead poisoning ‘

had ocourx_'edA in epople who were 8till able to guv about

their usual employment,
Can:

Wha.t- class of worka\ would that lasg group compn. 8a?

,Stora,ge Works? —— Yes.

Nothing to do with cars? --- No.
As to yowr plan of work, what did that include? —=— I may

L et
vﬁ'_z U gt

Bulletin 165, published by the Treasury Department of ’ohe

United States Health Service, tu which I am referring

'now == published in June 1926, Th

lan of work include'd.\ L

-a’l*l‘n-bnn? anrnm'i o k3 an w‘i*‘h R RN
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garageworkers and gasoline handlers who were expused to
gasvline other than ethyl gasolins, Then group D, was a

test group on the other hand, comprising 57 garage workers a.h:
gasvline handlers, similar to graup-c, except that the |
exposure was to ethyl gasvline, We had, therefure, two

control groups not exposed, to ethyl gasloine, one represen’cim
ni}v&( ‘ C’-’\X ’\{"t"";

more or less the generafl. automob:lll
L

one representing wﬁe?oﬁm ga,soline )

te ned
e two test groups, ose««»rep :
et \—i‘f{;f\(&z\ daen Ko Alrsod
and~ummmm::s and- Ehe~otiy

. g 6:"‘ 'Q{.l RN

eI AT )
3&-}v Uf{, (‘[ (‘ 64_& e"d «.:i 1\)

r‘““"?h” M%W‘I’hﬁ%ﬁ's*ely Lo

ksﬁ,*& Sra \\\\} N \r‘h ‘.&"\ ‘ %,,f"&.f Q/‘ A R 3. e E R A Ak weore
o v Ce xpoaed " 1mgbnyg;m.gaaaa,an ue&agme-scbwbl»&shments. We had
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a fifth group. that consisted of men exposed definitelv to
& lead hazard, That was to detemine whether our methods
of enquiry were adequate to show whether lead poisoning
had occurred' in epople who were still able tv guv about
their usual emploqmen'b.
What class of Warlfé?wauld that lasg group comprise?
—-— They were in storage factories,as we callb'bhem.
Storage works? =--- Yes,
Nothing to do with tars? --- Yo,
As to your plan of work, what did that include? —-- I may
say that the resulté_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 |

a clinical examination with & 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 plamming the
investigation we lald special emphasis on thwese
methods which would possibly yield we thought
more definite quantitative re_sul'bs, regarding
slight varia’.tiong from the nomals aﬁ the

same time they would be free from subjective
:e:'ég}.: -- what might be called the personal
equation, Firast there was the determination

of the amount of lead in the feces,‘which
would show lead vexposure or lead absvuprtion,
The second was a quantitative exppiswten:

% examinat;on of red blood cells for
stippling, which in the absence of other causes

Wid A

would indica.‘be lead. absorption. Tha=yrare

haueacmm’biun of the extensor muscles of
fne forearm, which would be indicative of
lead poisoning, socalled lead neuritis,
whs.ch is a more or less objective symptom of

lead poisoning, weaknebs® in the emtensors




An estimation of the red cell count, acount for
stippled cells and ah examination of a specimen
of the feces for lead. In plamning the
investigation we laid special emphasis on these
methods which would possibly yield we thought
more definite quantitative re_sul”ts, regarding
slight va.ria‘t';ionsl from the nomal: a'ﬁ the

& gsame time they would be free from sub,jective

eI
Racxds -— what might be called the personal

equation. ZFirst there was fche determination
of the amount of lead in the feces, which

’_4 would show lead exposure or lead absoprtion,
The second was & Quantitative SHFRIPwEoNn
Wi examination of red blood cells for
stippling, which in the absencs of vther causes

I : B\w.d_ /‘Lc

would indicate lead absorption, Fade=tiere-
\’(\"J_Q,Q/JVA‘QJA“QAA)‘\” :

was-the-examtuxbion 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, weakness® in the extensors

of the wrist.
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It nag D2an suggestadto us that ihe Wgdr using of ‘tnis

ethyl gasollne Wsg €0 carefully waraned ov you tnat they
exerciszed .much more than mnﬁnary carg; that iz to ssy they
yers r2ally not %yplcal of an ordinary garage worker who
not kXnow an expé“imen* was being made, and tnat therelore
ney 4id not expnse tnemszelves to the real risk whica

the aversge garage worker would do 1f this material were
in constant use everywnare. Did you find that thes
men wera very specially careful? -—— That umlght be
supposed by an outgider, bur the fact ie¢ that that

iz not true at all because in AXxx tne firet place
thls wag the district where thne materlial was Tirset
used, and ag iz quite obvious Irom the nigtory of

the material, 1t wag used carelepsly at rirst,

the men taking no precautions. They were in the
a30it of spilliling it over theumszelves, and they placed
it in their handeg, and one of the garages was
exiremely dirty and iii-ventilated, and the man

took very poor care of themeelves or their clothes,

or their skin: there were no precautions taken,

and trat was aui e repreaentatlve of ag poor ganitary

_ methods as you, Would ‘ordinarily get

xl
Q
&
Q
2
(o)
e

You really think that that objection was invalid?
- It i3 1nvalid in this cage
There igs anotner point I want to azk ¥ Ou about.'

You examined the excreta ror iead; did you do that

becauee you congldered the lead 1n the excrebta affordsd

a rea;;/ sgtisfacrory index to the lead in thne hunan

 perE n? -—— We ,could not judzge 1t in an individual,

(33 Muwtty
'ne lead An nie exoretéﬁ



were really not %typlcal of an ordinary garage worier wio
not know an experiment was being made, and that therelare
tney d1d not expose thewmzelves 10 the real risk which
the average garage worker would do 1f thils material were
in constant uge everywhare. ,D{d you find that thnes
men wera very specially careful? ——— That mignt be
o supposed by an outeider, dut the Tact ig thatl that
iz not trus at all vecause in AXxx the firet place
C ', thiz wag the district where the materlal was Ilirst
. uged, and ag iz quite obvious rrom the history of
the material, 1t wag used carelegsly at rirst
d{ the men taking no precautions. They were in the
| a3cit of #piiilng 1t over themgelveg, and they piaced
i% in their hande, anéd one of the garages wag
extremeiy dirty and lii-ventilated, and the uan
to0k very poor care of themgelves or thelr clothes,
or their sgkin: tnere were no precautions taken,
and tirat was Quite repregentative of ag poor ganitary

methods a2 you would ordinarily get.

£ >

You really think that that objection Wwas invaiide

It ig invalid in this cape.
Q There ié anotner poin%t I want to ask you aoaut,
You examined the excreta for lead; did you do that
becaawe you cwneidered tne iead 1n the excreila afforded
‘a really satisfacuory index to the lead in the human
persﬁ?? ——— We,could not judge it in an individual,

6 ag SUN PP TS

ag 4o vnﬁﬁasx lead was gtored, by the lead 1in hle excretéLb

but in a large group who were continualily under thne

exposure, which we were invesgtigating — ithne exporsure

10 trhig 2thyl gesnline — ir they were s2toring lead,
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" been expoéed to the ethyl gasoline or wnether they were

. not be determined at all. We felt that that was nece

Dr Leake

that group 2% a whole weuld show :more lsad in thelr
excrata t_nen the controle, who were prea2unavly not
etoring 1ead - at leagt, wuot sloring any wore then tne
spdinary people in ,nuch occupationa.

I wag wondering,if it were possible for the lead excretla

ot

o remain pretty constant wniist in some oiher partq of

tne body they were getting a steadily accumulating amount_
nf 1e22d? -~-—— That nmight well ve in an 1nd1v1dua¢,
but taking a group, 1 think we could resson presumably

tnat suchn etorage did not take place except as indicated

v the excret:

Taking the whnle groﬁp o men, you say tist ig a very
falr weagure of 1eaqdf gtored anywhere? --- 72g, a fair
measgure.

Then I beileve you tonk careful precautlons tn zgusrd
against individual blas on the part o the exmainere?

-— Tnat was a thing ag %o which we perhaps endeavoured

more than any other to make our work different.

Tne actual workers who did the quantitative examinatisns,

‘whether on the subjects of the blonad or the excreta,

~could not tell whether they were examining men who had

men who had not been expoged. The contrnl groups and
the exposed groups were mixed up and rather an elaborate

system of numbering gpecimens wag uged; go trat 1t couid

4%}

oW
oW
ST

In order to guard againet subjective errors, and it was

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

Fa. blind examinat;o  $@ﬂ§g&g9;ﬁ;gatFméﬁ
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“co-operated in by all'ithe workers. They realised the

Q Thie is quite apart from your evidence, dbut I re:iember

sidinary people in .uch occupations.

I was wondering,if 1t were poesible for ithe lead excreta
tn remain pretty constant whilst in some other parts of
the body they were getting a steadlly accumulaﬁing amount
of iead? -—— That might well be in an indiﬁidual;

but taking a group, T think we could reason presumably
tnoet such etorage did not tsxe place except as indicated
by the excrets.

Taking thne whnle group oI men, you gay thoet isg é very
Talr meagure of lea@if etored anywhere? —-— Yes, a rair
meagure.

Then I believe yau tonk careful precautinng *n guard
against individusl bilas on the part of the examinerse?

-— Tnat was a thing ag in wilca we pernapp endeavoured
more tnsn any nther to make aur workx different.

The actual warkers who 4id the quantitative examiratioang,
wheher on the subjects of the blond or the excreta,

could nnt

-

‘@1l wnether tney were examining men who had
been exponsed to the ethyl gaseoline or wnelher they were
men wno had not besn expnred. The control groups and
the expnged groupg were mixed up and rather an elaborate

gystem of numbering specimens wae urfed; 80 trat it couid

not ve determined at all. We felit that that was necezpary

in order to gusrd againet subjective errors, and it was

reazon ror auch a blind examination. It wag not that we

were not trueting them but it wag to mske the thing avove

reproach.

gome years aggbeing on a committee thnat was enquiring into .
the danger conrected with bacteria getting intn water

9
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Dr Lesake

supplles, and they sent a sample 0T water taxen quite near a
sewaze ilutfail to an independent Bacteriolingist witnoutr
teiiing nim where it came from, and another cauple whiell wag

very pure water, and he round mrre cnlil in the vervy pure wate

than e found in the sewagze outfall water; and he verv much
‘je ed afterwards that nhe wae nnt told where thnre saples
e from.

Wagt were tne results ol vour exarinationg? ——— 35 far as

the csreful clinical exaninatlions were concargad, the re was
Dy (s £3R) 'xd" ﬂg

) %1ng %ysrg tne automavile drlvori*u ing e*hylxi
gasaliﬁe. The Fiftn group, who were exposed to a definite
le ad hazard — all of wrom were supporedto ve entirelv rree
from symptoms wnich would Xeep then from t"vlr work — did
show by nur %teate in gome caceées definite lead poisoning.

Tmat 19 the men working in connection with tie acaurnulators?

r"\

——— Yesg. Our clirical metiinds, in ntiaer words, we Iound to
be close enough to show up in thnge xén, alihnugnh for the
purposge nf thelr employrent they were normali men. In regard

%0 the lead expasure, the ;ead wag indicated in the feces,\

and the le ad abgorption was indicated by the gtippled ceilé
and the red ceil oounte. The garage workers and gagniine

handlers, that isg nur graoup C & D, ghowed more lead than tne
autonobile drivers repre“enti 1g the gerneral puvlic in Americ
In the carce of the garage wonrkers and gasgollre handierg who
were expozed to ethyl garoline there wag a glightly greater
amount of le ad sghown than ir fthose€ whn ere not expoged to
tnie ethyl gasoline; but these giighnt incresses were of aﬁiﬁf
entirely different nrder »f magritude Tfrom the comparativel:

very great amountsz of iead shown by group I. I may say tha'

.‘ae haon m1cnhdcrafnnﬂ in Amerioaeaemewhat our rinding o3
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very PUre water, and he IHUNd HNT2 COLL LMl vLE VeLy puls waug
ropure W ]

than ne rorund in the sewage outfall water; and he very much;*

oviected afterwards that he wae not told whare thore 5amlee;F
came IT'rom.
wrat were tune resulits of voaur exaninstinng? —— 35 Tar as
tna carerul elinical exarminztisne were concarped, unere was f

N T S T-2uae B
no 198& p?i“ﬁ”iﬂg amnng tne zutonnvile drivers u“ing efhyl

gaeoli£9. Tne Tifth group, who were expored to a defirl*e
le ad hazard — 3ll of WLoX Wers suppo ¢edito be entirely free

fron symptoms which would keep them from the ir work - did

snow by nur testg in some cases definite 1ead polgoning.
Taat iz the men working in connectinn with the accumulatoré?
——— Yeg. Our clirical meinndr, in nitner words, we found to'
e cinge ennugh to show up in thnge men, altnouzh Ior the |
purpoge »I tneir employrent they were normai men. In regard
10 the lead exposure, the lead wags indicated in the feces,

ad sbanrption was indicated by tae gtippled ceils

W
3
joN
t
e
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and the red c2ii counte. The garage workers and gaeniine

handlere, that ig ~ur group C & D, ghnwed mare iead than tne
autonoblile drivers repres enting the general public in Americ
In the cace of thé garage workers and gasoline handiera who
were expnzed to ethyl gacoline there wag a siignhtly vreater
anount of le ad shown than in those wnn were not expnged to
tne ethyl garolire; but these glight increases were nf an

entirely diffaren* oraer of magnritude Ifrom the comraruuivelx

very great amo unts of 1lead shown by group E. I may eay tha

it has been misunderstond in Amerigca ¢ ‘eWhatﬁfur Tfinding 01
‘ anta b fian
stippling and of ie_ad in theze nen ?‘unat alcroscopical

exanination for gtippling and the ohpzioal exaninafinn ror
»..fx\~@ ¢ ﬁw. W -
lead were really quite réfidmed. We Ffdne tnat pravious tg

that no such exanination for lead in the feces or in organi

material — a quan*itative examination - have Dbeen carried o
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Dr Leske

35 that a posgitive resgult thers was no2t wnat woulcd be called
a pneltive resuit in ordinsry analyses, and in tihe sare way
with stippling.. We found etippling in presupaolv norma
pergnns, whereas ordinarily I believe gtippliing iz indicated

as ethning ta dn with lead, and 1% wag gn feitl by ur -

5

that 1ls a definite iead exposure - t» be of Fowe import

nfdinarily. But we foundé some gtlippiing in alil groups;&so.

koen
rtuat the mere fact ol there being lead in alj grou
Ve HPES «%‘iw\!» we bops Lt l{ J M@J.J& t (J-BJH»(/
fe“a«wvr* “ireqn 4@“‘1.‘% é«x..u,.mirgm am «%wmgsrwpﬁ“waa»nam- e

("\L LS‘L.\»{\ I\(\\ﬁ ,,‘i.,,r/c -~ (.».E_’g,‘./« . j 0‘4,‘4,(,_/} M‘\“
u:“‘ad 1@°d *n B0 ROy P b LD D ”“"§%~$ha~éﬁéed’”"

DY nrdinsey-retirode-ofeaX sisieat T,

- Q Dia yoﬁ make any other studles? ——— We algo conlliected gamples
of the air by the impinger method, and of tne cettled Bx% .
duet in these garages; snd we round lead in garag os even

where nn Lesme ethyl gasniine wag us ed: which acenrded of

o~
'

courge with our finding in tze individualis win weré working
there. Those ampuntg of lead were 1T an entirely different

order of magnitude than tnore found in the actual places

wnere there wag a definite iead exposure.

Q That is the accumulator Worsg? —-— Yes. Then we did anotﬂég‘
¢ thing which possibLy does not give to the individual reading
the results or hearing_or tnem as vivid an imprezsion 28 is
obtained vy the acﬁuéiiinvestigator. It waz felt that iti'ﬁ
wag very pogsibiy thatl cages-of Injurv could occur in tnose
’garages where ethyl ga 'nline wag uced, of pozelbly minor or
~ poseibly more sgevere Intensitv; and that ke pe_opie wrko had

' \ EUea gurfered such ellgnt or distinet injury would of their own = -

'Aaccord get out of those gsrages and out of that employment;
' were prepen* in thosze

ﬁralmgﬂlﬂ'Mme—v

et



persgong, wiwreay QIALNorlly 1 bealieve gEL1IPPLINZG 1&g 1nalcatned

as sometning tn do with lead, and 1t wag go felt by ug -

that ig a dofinite iead exposure -~ t» be of znme impnrt

v ardinariiy. But we found some £tippling in alil groups,&so.
s . ﬁ’“
ST rg“at the n re fact of there being, lead in alj grdu%,
: (GRS ¥ Hluaw [dwfté ----- ,4v4 L LT 4 €4 kaé
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N 0 Did you make any other studles? —-— ¥We algn collected samples

¥

of the air vy the 1mpinger method, and of the gettied wxk

dust in thege garages; snd we round lead in‘géfages evern

%‘ yners nn lmdme ethyi gagnline wag ured: which accorded of

n caurse with our finding in tne individusis wio werée working
there. Thnee amounts of lead were 1f an entirely different
order of magnitude than thage found in the actual piaces
where thnere wag a definite lead exposure.

Q T3t iz the accwnulator worka? —-— Yes. Then we did znother
thing whnicn possgibly does not give tn the individual reading
the results or hearing of them as vivid an imprezzisn z2p 1ie
obtained by the actual investigatnr. It wag relt that it
wag very pogssibly tﬂst caze? Of injury could occur in %those

garages whers ethyl gagnline wag used, oI posgibly minor or

possibiy more severe Intenslty; and that the pe ople who hsd
gurfered such elight or distinct injury would of their om ;;4

o accord get out of those garages and out of that employment,:_:

.- 1 and that by examining;tao«e Kggfwerc present in thogze
) . ™

2/ 0 -
AR% 1 .
‘garages who had uced ta&éﬁ~b$hu%*$g§’for a length of time

two years or more - we ‘would be %to a3 certain extent exay 1ning

gelected individuaisg, those who had withstood tne e\pqcure,

Q Quite. —— 89 we endeavoured by every reang at our comman¢¢tog

11
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Dr Leake

‘ ;' seek out any win might have been expored and gsufferad

injury and gme to other cities or sought ather

erployment; snd we sfecured very excellent co-operatinn

7z the people froam whom we enquirsd, We were quite adie

tn assure them 0 thelr satisfactionm tdet our enquiry

was quite disintereﬁted, and thet their emmioyers

would not hear of what they %told ue. They were

very resdy to tell us of insgtances that they had

neard either indirectly or direcily oI the suppozed

injury caused by this masterial; and tnnge instances

+

)..t

were in all cageg inves

T

izated, no natter in what
part of trhe anuniry they were, and in no case whatever
was there any foundation for trne supposglitinn that
this etnyl gasollne wag %o blame. The detells of
& gome of themn ére glven in thls report. It was very
> . convineing to our minds, inssmuch ag the men were
| | - very frark to tell us of esuch suppnrsed cases.
Q Do you tunink that any definite injury from ethyl
petdsl would be llkeliy to zet reported to you ir it
q | occurred, or would you be l1llkely o get to know of
1t? -—— Muouh more so0 than of other injuries or
diseares, on account 6%'the grest publicity that
wag given ta the gubject in thne newspspers and
generaily. Notices of course we placed on all
pumps; The gasoline was coloured differently

( ¢ K from nther gasolilne; and there wags dilscussinn

generalily about 1t; and the Heallh Orficers themgelvesg

were on the 1ookout. They had discuseged the tning

. in tneir onnferencee witu‘ LP'Surgeon Generail
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Dr Leake,

Perhaps you might tell us what .were the conclusions cf whe
Cemnivvee a8 the result of their investigavicn?
—--— I think I should read them in their own words., "The
Comaittee conzluded that drivers cof cars using ethyl
gasaline as a fuel and in whizch the cencencraticn of
tebra-ethyl lead was not greater than one part to 13
hundred parts by vedunme of gascline showed no definite
gigng of lead avsorption after exposures appreximating
two years., (2) Employees of garages engaged in the
handling and répairing‘of autcncviles and employees of
automobile sevvice staticns may show evidence of lead
apsorpticn and sucrage, as indicaved by the lead connent

r whe Teces, ana the appearance cl stippled <¢ells in wne
vlecd, In gavages and stavicens in which entyl Oascline
was used the anount Gf apparcnt avsopption and atorage Was
samewhat increased, Duc vhe effect was sliight in comparison
ith that shown oy wWorkers in otner industiries where vnere
was a severe lead hazard', That is our Group E. "And for
the periads of exposures studied was not sufficient to
produce detectable sympﬁoms ¢f lead paiscning. (3) In the
regions in which ethyl gaSoline has been used to tne
greatest extent as a motor Tuel fcr a periocd of vetween wwe

and three years no definite cases have been discavered

of recognizaple lead poisoning or t® otner disease resulting

from the uee of ethyl gasoline®, Tnen they swumnarise
the matter in tnis sentenze, "In view of these acnelusions

your con&ittee begs e Peport that 1n their opinlon

SR i;,



1
i

———= I thinx I snould read them in their own words, "The
Comuittee concluded that drivers of cars using etnyl ;f?“ﬁ
gasoline as a {uel and in which the concenvravion of
tevra—ethyl lead was not greater than one part to 13
hundred parts by vedwuae of gasoliné shewed no detinitce
signs of lead apsarption after exposures appreximating
twe years, (2) Euployees of garages engaged in the
handling and repairing of automcbiles and enpleyees of
autcmonile service staticns may show evidence of lead
absorpticn and swcrage, as indicaved by the lead content
cf the Teces, and the appearance cf stippled cells in the

bleecd, In garages and stations in wnich entyl gascline

was used the anouny ¢f apparent avscppiicn and atorage was
screwhat increaged, buv fhe et{ect was slight in ccmparison
#ith that shown by workers in ofther industries where there
was a severe lead hazard", Thav is our Group ¥, Yind fer
tne perieds af exposures studied was nev suffizient to
prcduce dececvanle symptoms ¢f lead peiscning, (3) In the
regicns in wnich echyl gasnlire has been used to the
greatest extent as a motor fuel fcr a period of vewween twe
and three years no definite cases have veen discovéred

ctf recegnizaple lead poisoning or & cther disease resultingjﬁvl

fron vhe use of ethyl gasoline®, Then they sumnarise

tne matber in tnis semtence, YIn view of these monulusions
your committee begs to fgport that in their opinicn \
there~are at present no good grounds for prohibiting the

use of ethyl gascline of the composition specified as a

notor fuel, provided vhat its distribution and use are

controlled by proper regqlations", and 80 on, Then they

13
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T r Leake,

say. %In conclusicn we beg ©o say that we are congclous

¢T the fact that the conclusions %o whicn we have cone in

£
3

this reporv, alvhough based upon most careful and conscientiol
investigatvions, are subject to the criticisi thav they have

peen derived from the study of a relatively small nuinber

of individuals who were exposed to the effects of ethyl |
gascline for a bériod of time camparatively b?;éf wnen we ;
corsider the possibilities in connection with lead poisoning;i
< A mere exuensive study was not possible on account of the
limited time., It remains possible that, if the use of leaded
gasolines beccnes 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 4the case fron
N snis investigatien. TLonger experience may show than even
. glignt storage of lead as was observed in these studies
_ . may lead eventually~”in éuscgptible individuals to

veoognisable lead pcisoning or to cnranic degenérative

diseases ol a 1ess obvious coaractery,
: @ o] May one innerpret tnat in tnis way : that your Commitbee
- ' - ﬁcnsider that as vne result of their 1nvestigation ,
'**nere Was n0 evidencé ;t all to show that tnere was : L%?f
daﬂsev to nealtn? ——— That is true,.
Q But as snientific men they said: "We should like these
onservatlons to be ﬂancinued for Turiiher years"?

A ——— PrEﬂisely.fq

L) Tnan 1S’What it came t0? —— o Yes,

q ﬂso”far as your observations went, they did not iﬂdi cate
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this reporv, alcthougn based upon most careful and conscientiout

investigations, are sudbjest tC the erivicism thav whey have
peen derived from the study of a relatively small number
of individuals who were exposed to the effects of evhyl
gascline for a pericd of time comparasively oriefl when e
car.sider the possibilities in connection witn lead poisoning.?
A mere exnenszive study wa:s nat pessible on account of whe
limited time, It remains possipvle that, if the use ot leadedi
gasolines becomes widespread, conditions may arise very
different fram thase studied by us which would render itsv
use more of a nazard than would appear to ve the case fron
this investigation, Longer erEPlpﬂ”e may show that even
glight storage of lead as was observed in these studies
may lead eventually in susceptidle individuals to

eﬂagnisable lead pcigoning or t0 cnronic degenérative
diseases ot a less ogvious charasztert,
day ane inverpred that in this way: that your Committese
censider vhat as the result af thelr iavestigavion
there was no evidence at all %¢ shoW +hat there was
danger e healtn? —-= That is true.
Bav as scienéific men they said: "We should 1like these
Coservations to be continued Ter Turther vears#?
-—— Precisely,
That is wnat it came to? — Yﬁs.
So far as your ooservatlons went they did not indicate.
danger at all? -— None wWhatever,
I taink Turibher gtudies have been ﬂarried out?

~—— Groups

of exposed persons at the same and similar places have veen

studied with controls by O“flneﬁie h;iHealth Service
. ff'{me

and chemists frem the UﬁlV@?S’ty a® the instance ol the

14
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industry concerned,

™~ .
q I whink we have peen told that you were in tsouch with
those further studies +tnat have veen nmade? ——- Yes,
I saw their general plan, I watcned some af the examination
’ Cevannbu gt :
- what were veing made, and I locked ovevrgaa adited _NSEASUAS]
the repart vefore it was made,

3 Is itv your definite apinlcn that %hese furiher examinations

?’ L~
nave been reliable? —-- It is ANy O “ﬁ‘“*SJ ¢ “*“'Q“”‘

“l

& Q I vhinkx I am right in saylng vnat several men Whose excreta
. at least _
nas been exaiined now for/four years show little or nc more
lead in the excreta today than vney did four years ago,
g altnough they have been exposed to the same risk, if there
P i3 a risk, right through? —-—— Yes.
: %_ 2 That is'g eraliy whe result of thase further studies?
-—— Thay i8 generally the result; it shows no difference
Tren the results tvhat we published in this Bulletin,
- Q Do they support, as far as they ga, the evidence whién the

Government Oonmittee got together? ——— They da,

Q So that so Car there is nothing o indicate that if you
carry on fthis worX for 20 years you will get a greater
amcunt of lead in-theie?preta? ~~— There is nothing whatever,
Nothing to shoW that? —-— No.

3 For four years you did not getv any more in? —-— That is
rignt. o

\\ 3 Was there any otner partlcular independent investigaticn of
: ('&f? ' possible narmful effects Trom ethyl gasoline made by the
\6/ . United Stateg Public Health gervice? ——— By means of

private enduiry and oy tne use of the Press clipping Bureau

we. ried to ascertain whether anyonew&

KE 0018385 ’ )
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those furtner studies ©aaAt QAVE QEeN lWaug! —-— e,
I saw their general plan, I.watched sone of the examinations

l:“""”- A "ujm},z,

that were being made, and I locked overia«d edited Qanssasaﬁst’
the report vefore it was made.

Is it your definite opinlon fnat these fuvnher examlnatlons
p N y t t

- . . € . [ :g A e,
have been retiable? -—-- It is8 A#%*ﬁ"‘ﬁﬁ*“‘§' I

“t

’}Wr

I shink I an Pléhb in saying tnat several men whose exzreda
. at least

nas veen exainined now forftcur vears show little or ne ucre

lead in the exereta today than they did four years"ago,

alfhough they have oveen exposed e the saume risk, i there

is a risk, right through? —-- Yes.

That i3 generally wne result of those further studies?

——— Thav ig generally the result; it shews no difference

fren the results that we published in this Bulletin.

Do they support, as rar as thney zo, the evidence which the

Government Connittee got together? ——— They da,

gc that so Car there is notning %o indicate what if you

2arry cn this work P 20 vears you will get a greater

ancunt of lead in wne excrena? ——- Thnere is nothing whatever,
Nothing t¢ show that? —-- No,

Por four years you did not get any more in? —-- Thav is
rignt. |

wWas there any other particular independent investigaticn of
pecssible harmlul effecns {ron ethyl gasoline made by the
Unlted States Public Health gervice? ——— By means of
private enduiry and vy tne use of the Press Clipping Bureau
we tried tc ascertain whether anyone had heard of any injury
Trom the use of thie substance, and we found no case,
We.a139 agsxed the State Health nofficers to ascertain it _

any had occurred — so far as they could -— and We have got

the replies to the Surgeon General, Who was here +the other
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Dr Leake.

day, tnat up to that time whey had found none,

Your results have been entirely negative sa far?

—— - Entively negative.

Do you taink if there nhad peen ill effects vhey mignt have .
veen easily overlooked or remained unreporied? ~—— That is

the zasge with any disease & <cndition; but as I mentioned_;,’

pvefore,this has been the supject of parvicular pﬁblic ,
agitacsicn and ccncern on the part of the Healih autnorities;f
and 1% has oeen in the Xedizal Journals as well; so I believé
it would pe much 1less likely te e overlecked than in the
‘2ase of otvher injuries. - o
Then I velieve you suggesved certain regulations in whe
United 8tates?® -—- In cconforuity €itvh the suggestian &nd of
the Coummriveee regulasiong were drawn up and taey were printed

in $7is same Bullewin, There were four sets of re: gulations:
first for the manufachure ot tetra—ethyl lead and tne

plending of whe etnyl lead tc make ethyl fluid. gecondly

for mixing whe ethyl fluid with the gasoline to make ethyl

gasoline: wairdly for the distribution of ethydl gasaoline,

and fourthly Tor the avtomobile garages, repair shops,

‘service staticns and filling stations.

IT those regulations that you suggested were absolutely
carefﬁlly observed everywhere, would you nave a more ﬂareful
state of things than you had when you were iaking vour
experiments? --- Oh very much mare.

NO$Witnsﬁanding that fact you feel it desirable to

 §uggest these regulaticns? —- Yes, It was obvious that .

the Tirst part of these tegulations, or something analogous.
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——~- Entirely negative, ‘

Do you think 1f vnere nad been ill effects they might havef—
peen eagily overlooked or remained unreporied? ——— That 1is
the case With any disease &% ccondition; but as I mentioned
vefore,this nas been the éuoject of particular public

agitasicn and concern on the parv of the Healuh authorities,

and it has peen in the Y¥edizal Journals as well; so I Ddelieve .

it would bpe much 1ess likely to ve overloecked than in the
‘aase of otvher injuries,

Then I velieve you suggested <ertain regulations in whe

United States? —-- In conforuity @itvh the suggestion =xxd of

the Conmivtee regulasions were drawn up and tney were priﬁtedv

in %218 same Bullewin, There were four sets of regulations:
tirst for whe manufacture ol tetra-etuyl lead and tne
blending of the etnyl l1ead te nmake ethyl fluid. gecondly
for mixing the ethyl {1luid with the gasoline to make ethyl
gascline: wairdly for the distribution of eihyldl gasoline,
and fourthly for the automobile garages, repair snops,
service stavicns and filling stations. .

IT those Pegulationé that you suggested were apsalutely
ﬁarefully cbserved everywhere, would you have a more ﬂarpful

tate of things nnan you had when you were naking your

experlments? -—— 0Oh very muﬂh more,

',NotwithStandlng thav fact you feel it desirabvle ta

-

suggest these regulavions? —_ Yes, It was obvious that

the first part of these regulations, or something analcgous

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

occurred in connection with the pure suostance,

That was vhe manufacture? —-—- Yes.

But I am thinking of the garages where they use zaxx this




8. Dr Leake,

commercial mixture? --— A4S a master of fact the Surgeon
General, apart from the Ooumittee, would nov countenance
tne use of this material if its safety simply depended on
the carrying out by so nany individuals of sush regulations
iﬁ detail as are set down here for autoncblile garages,

repair shops, service stations and Tilling svations,

0f course these regulations are proposed regulations:
1t is no® within the authority of the Federal Goverrment
& of the United States to wake such regulaticns fer
individual industries, but they are preoposed for adeptian
by the varlous BStates, 8o far I Xnow only one gtatve
nhas adcpied taem; and as far as I Xnow it was only the
first tnree sets cf regulations that I have Just enunmerated,
‘ dcwever
! g faxthe Ocrporation whish i6 £ngaged - in vhe distribution
of this product, agreed with the Surgeén General that they
would Dbe carried out, and as {ar as I Xnow they have been

envirely. Those first three sets of regulations, on the

manufagture, mixing and disgtrivuticn, - - A8 far as the 1ast

BN

\ 4 set isksoncerned pdrticularly that is aimed —- as I <think

you may see —= towards what was brought out as evident

from our investigation of lead gasoline —— thatiis:
‘that the great danger in automebile garages is caroon
| monoxide, and it was done not with the view that thew

N : \ regulationﬁ ﬁould necessarily ve adopted, Ve Pealisehthat

| &@g : , .
j /\(“ no .machinery existed for thelr active enforcement, vut as

| o E a wanning and as a <riterion for the carrying out of proper

KE 0018392
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vne use of this waterial if its safevy siumply depended on
the carrying out oy so many individuals of such regulations
in detail as are set down here for autoneblile garages,
repair shops, service stations and filling stations.

o course these regulaticns are proposed regulaticns:.

it is neot within the authority,cf the Federal Governnent
of the United sStates 'to wike such regulations for
individual industries, but tney are proposed fer adeptian
vy the various States, so far I Kknow only one State

has adcpted them; and as far as I kno& it was only the
first tnree sets of regulationé that I have just enumerated,
Hewever

ﬁn&zﬁhe Cerporation which is engaged. © in the distribution
of tnis product, agreed with the Surgeon General tnat they
would oe carried out, and as {ar as I ¥Xnow they have been
entirely., Thoze Tirst three sets of regulaticng, on the
panulfacture, mixing and distributicn, - - As far as the last
seﬁ is sgoncgerned partiﬁularly tﬁat is ained —-- a8 I think
Yyou may see —- towards whaﬁ was brough®t out as evident
fram our investigatvion of lead gagoline —— that:is:

that the great dangey 1n automnobile garages is caroon

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

regulations_wouid necessarily oe adepted., Ve realisedthat « .+

no .machinery existed for their active enforcement, vut as

a wanning and asg a sriterion for the carrying out of proper

precautions in garagés.

Snould I be right in saying that yocu bthink those prezautions
ought te be aqbserved 1in garages, whevher they are using
ethyl gasoline or whether they are using ordinary petrol?

——— Thav is exactly so. These were for all garages, whetngf

R

they were using ethyl sascline cr ordinary gasoline,

o
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Dr Leake,

Q In other words you cunsider no greater precautions are
necessary if they are using ethyl gasoline than with
ordinary petrol? --- Not® necessary, but advisable, 8¢ far |
a8 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, v

Q Quite., Anything you can do to lessen it you would like to
do? =-=- 8o 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 saf ety 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 ovught
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 juet the same in this cowntry, of course, Doee.":;:i"?j/
‘i'b seem vlikely:tha.t less obvious forms of poisuning than |

were fourd by the Surgeon General!s Committee had accurred?
Q- - 1% weuld seem likely that if there were less obvious
N _.forme ef peiseping in any consiberabls number the more
obvious forms woaig a,lsc in a few, inasmuch as the exposure
and the sueceptibilitv of different individuals vary so |

a greatly, and ina.smudl‘ as we ha,ve had no instances of the

\%K\/ﬁ\ ' obvieus 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. o

Have you got anything o say as to the poesible

mpcisaning by.. tetra ethyl . 1ead in. gaso'l:l.ne ‘being loskad -



ordinary petrol?--—- Not nec}essaryhy bﬁt advigable, 8o far
as we have determined we have not found any injury from the
use of this, but we do depreca.te any more lead in the |
human economy than is necessary.
Q Quite. Anybhing you can do to lessen it you would like to
"do? === So much the better: but we have not found that it
& ' is necessary,
@ The Burgeon General!s attitude I understood was this: that
if'the puvlic saf ety could only be secured by the strict
- observance qf theée regulations in the garages, than the
material ought not to be used? -=-- Then the material augﬁt
not to be wused, |
Q@ Because you realise that you cannot secure close observame
of regulations such as thvse, in every garage? —— Precisely.
Q It would be just the same in this couwntry, of course. Doesl
it seem likely that less obvious forms of poisoning than

were founi b"y the Surgeon General's Committee had ovccurred?

@ ~-=- It would seem likely that if there were less obvious
b forms of poisoning in eny consiberable mumber the more
; vce

obvious forms wouldjalso in a few, inasmuch as the expusure
and the susceptibility of different individuals vary so
greatly, and inasmuch as we have had nv instances of the
obvious and typical forms of poisoning, that I can discovvér,n
we have no reason to suppose that the less obvious forms
of poisoning are going on.

Q@ Quite. Have you got anythiﬁg to say as to the possible
poisonihg by tetra ethyl lead in gasoline being looked
upon as & different thing from lead poisoning? --- profesgor
Dixon would probably be better qualified to speak of ‘bha.'b
than myself. The cases of acute tetra ethyl lead poisoning

from the pure substance have not been essentially different

18
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Dr Lisake,

from the cases of lead encephalopathy that we do encounter:
restlessness, loss of sleep, lower bluvvd pressure, delirium,
¢r eams, all occurred, It is possible of course that euch

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

" of course. We have on recerd, for exa.mplexa iron em'b

poisoning. But it is possible that any metal fixed in
the central nervous system may glve rise to similar symp'boms‘
We have no grounds for believing that there is a slow '
chronic form ofeerebral 1ead poisoning as distinet from
ordinary lead polsoning, It is the accumulated activn

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

is the unly thing -- fear fur the general public,

Do you consider there is a great danger to the general
public =~ you do not I suppvse == from the use of this
material? =—— We do not -- absolutely, _/
The dan.ger to the garage workers who are exposed to this
materlal is much g;'eater and if they do not suffer you S
would argue —=—--9 -— That the public is entirely safe.

Have you anything to 'se,y as to whether restrictive action
should be continued or not, in regard to the distrimﬂonf
of this ma'berial? —— We ‘have found no grounds for condemne,-
tion., We a,re told the.'c ‘bhere is tlm economic value in the

Lyt QA by Y gdandeda
\{se of the product. We do hope thm/:. other means may be
S

found for reducing the Xxmcking qualities of gasuline
other than by the use of lead. There are othar subs’oancee,

e .
such as for example, iron carbo;kse and benzipe, -- we do '-
not feel that they are any sa.feec, at any rate, We know ‘

the actian of iron ca.rban.mhe en wlr&\te blood corpuscles,

e but, we he,ve not investiga:bed the:b ma'berial :Which is” widelv

;,..gw»av LR AR T
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a thing may bs =— and thers are other forms of poisozﬁ.ﬁ%
of course, We have on record, for exampley irn eawbenat
poisvoning. But it is possible that any metal fixed in 3
the central nervous system may give rise to similar sympboms,
We have no grounds for believing that there is a slow |
chronic form of¢erebtal lead poisoning as distinct from
ordinary lead polsvoning. It is the accumulated action
of lead that we are a,i_‘x"aid of in this whole matter: that
is the only thing =~ ,t_’ear for the general public, |

@ Do you consider ther;e‘. is a great danger to the general
public == you do not I suppose —=- from the use of this
material? =-— We do not -— absolubely. -

Q@ The dan.ger to the garage workers who are exposed tv this

| material is much greater and if they do not suffer you
would argue =—=--~f —w That the public is entirely safe. ‘

Q Have you anything to say as to whether restrictive a.ction‘.

g should be continued or not, in regard to the distribution

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

NS VR LW SVATS W Sy
L(Be of the products We do hope thag, other means may be
Gras\-G{is F‘-

tion, We are told that there is t.‘lm economic value in theo\

found for reducing the kmwcking qua.lities of gasoline

other than by the use of lead., There are other substa.nce"si,;
‘"Qkﬂ‘e G- |

such as fpr example, ikron carbon - and benzing -- we do -

not feel that they are any safeé, atl‘my rate, We know

the action of iron Vca}.rbomgﬁegn white blovd corpuscles, e

but we have not im}estigated that material which is widely

umed in the United States for this same purpose; but we Ao

o dpta
not see that there 1 reasyn at all for prohibitim:’\,
oo that Jhers, sp oY gapepe © .

L L O%

of-tts sals, Pg,nd cértaigiy no more reason than when thesei,,
results were published in 1926, '
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3 Dr Leaks.

Q Would you go as far as to say there 1s less reason, by reason
of the further observations that have been made? -—- Yes,
I think that would té safe: that the further observations
have confirmed us and therefore made the possibllity of -
danger less likely. The comparison might possibly be made ‘
with such a thing as white bread, 8Some of uas might prefer.‘;
whole wheat bread for various reasons, but that would not

lead us to decrse that white bread should be barred from - .-

N the market, The comparisoh is not entirely apt.

Q@ Would you say it was the general opinivn among engineers
in America - perhaps it is not a fair question to ask | '_f
and you can decline tv answer it —=- but is it the general |
opinion among engineers, as far as you can ascertain,
that this material is of considerabls value to mix with
petrol for the purpvse 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 Suciety of Engineers rose in the meeting and said RN

that was the most important decision that could possibly .v

2 be made for automobile design.

Q '!bu 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 sﬁtisfied that

N it was'of’no real value would ydu have said: “In

un
view of the‘desirability of having fuel like this

it had better not be used¥? —-— We would have

no gaoﬁnd for doing that even =-—= on the basis of
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I think that would de safe: that the further observations
have confirmed us and therefore made the poasibility 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 variousmx:ea.sons, but that would not
lead us to decree that white bread should be barred from
the market., The comparisoh 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 |
ahd you can decline to answer it —-=- but is 1t the general
opinion among engineers, as far as you can ascertain, |
that this material is of cunsiderable value to mix with
petrol for the purpuvse of preventing knock .a.nd inproving
the efficiency of enginesp --- When this report was given
by the Cummittee (this is simply hearsay) the President
of the Society of Engineers ruse in the meeting and said
that was the most 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 ydu have said: "‘In

view of the :«Li’;sirability of having fuel like this

it had better not be L\Ji‘éed."?;----~ We would have

no giround for deing that even == on the basis of

our investigation.
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Dr lLeake,

SIR GEORGE BUCHANAN: I think you have answered almost all the

0

£

£

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

on cur note: what exactly is your positvion in the United
States Health Service? —-— I am a surgeon and a regular
coru1331oned officer of whe United Staves Public Health
Sservice, and I have been entrusted with this investigation,
You are a whole-time salaried officer of vhe United Staves
Healih Service? —-- Entirely. That is my career.

You do not taxe privave WorkK? ——- o,

Or get remuneratiocn apart from your salary?

—-—— None wnatever,

So Tar as there is any question of natural bias in an enquiry
of this Xindyomr bias would be the bias of a Service that
stced to be shetw at if 1t failed to detect any danger?

-— Yes, I may'say,tnat the first time that this masverial
came pefore me it was brought by a man in the service who ,
atterwards rendered very ncns:Lderaole aid in the 1nvestigatzg§;
and he felt tnat there Was a raal danger in the matter,

I myself felt at first thatv tnere mlgnt oe a very con51derable

danger in the suostance.

The whole enquiry orlginated, a8 I understand it, in
reference to a paossible danger to the citiZens of the
United states, There was no question +ill much later ot

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

——-- No., It was wholly in the United States,

You were looking after your own citizens? —-— That was
the whole thing.




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

on cur note: wnat exactly is your position in the United
States Health Service? ——— I am a surgeon and a regular
E Commissioned Officer of whe Unived Staves Publie Health
J Service, and I have been entrusted with vhis investigaticen,
3 -You are a whole-time salaried officer of the United States
o Heal¥h gervice? --—- Entirely, That iz my career.
Q3 You do not take privasve wWork? ——- o,
Q Or get remuneraticn apart from your salary?:

--— None whatever,

L(‘)

So far as there is any'duestion cf natural bias in an enquivy}
of this Xindyour bias would be the bias of a Service that
swocd to e shet at if it Tailed to detect any danger?

- Yes, I mayvsayvtnat the first time that this maverial
came vefore me it was brought by a man in the Service who
atterwards renderéd very ccnsideraole aid in the investigatiocr
and he felt vhat tnere was a real danger in the nmatter,

£
: I myself felr at Tirst thav tnere might be a very considerable

danger in the suostance,

£

The whole erquiry originated, as I undérstand i, in
reference to a possible danger to the citiZens of the
United gStates. There Waé no question till mush later of  °
any extension of tne‘traqe to other parts of the world?
~—- No, It was wholly in the United States,
Q  You were looking after yéur own citizens? —-- That was

fhe whole thing.,
Q On this point about the possibility of there being some
bavsuspected form of chronic poisaning atsrioutable to the

ethyl gasaline, having uBusual Symptoms —- nervous SYMpHLoms

that have not been associated perhaps with lead poisoning

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

21
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Dr Leake,

there are one or two analogies —— a8 you Know quite well —-

in cther histories of poisaning, where something has ccecurred

and where tne thing has been going on for some time and
the actual crigin has not peen suspected. I think you
teld us that if that was occurring now you thin@ you would
_probaply getv it brought to notice, partly in view of the
publicity the thing has attained, and partly beﬁause you

have ardered the Health @©fficers of the states to 100Xk after

any kind of question of that ¥ind; bubt weuld that really‘get -

ve vegy far? - Supposing thav some nervous affection,
LY
- 0:ae;§1 or otnerwise, had been cccurring, which had not
been asgociacged With lead, dbut was really due to evhyl
gasoline; now do you think it would bé brought to notice.
Do you ghink you wWould get the cases réported in the

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

- would come to the awtention af physicians in the first

ingtance, and such cases would appear in medical papers,
or very pussibly be brought directly to the attension of
Health Offl”e?S in cne ¥ay or the owher, by the physicians
or by individuals. Not infrequently individuals report
‘castitd'thé Heaith Officefé.

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

in Washington, Would you be almost certain to Know of it ——

,\ any suggesfion of any unusual illness that nignht bve

attributable to lead? —-- Yes; the whole machinery would .
p01nt right up there 80 that X any State Health ofCicer

&OP any medical offizer as a matter of routine would send
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the actual crigin has not obeen sugpected. I think you

RN
e

told us that if that Wwas occurring now you thin;‘you would
probably get it brougnt to notice, partly in view of thne
publicity tne thing has attained, and partly because you
nave ordered the Health Officers of the States to loock after

any kind of question of that ¥ind; bdbut would thav feally get

r;‘ur

yey very far? - Supposing thav some nervous affection,
A C B
Mi;;izﬁl or otnerwise, had been occurring, which had not
been associaced Wwith lead, but was really due to ethyl
gasoline; hew do you think it would be prought to novice.
Da you think you would get the cases réported in the
@ ordinary medical papers in the first instance? ——-They
Wwould come ©o the attention of physicians in the first
instance, and such cases would appear in medical papers,
ar very possibly be brouéhﬁ directly to the atwenvion of
Health Officers in cne way or the ovher, by the physicians
4! or by individvals. Not infrequently individuals report
‘ cases to the Health Officers.
Q 8hould anytuing of that sort appear, would it <come to you

in Washington, Would you be almost certain vo ¥now of it —-'v 

any suggestion_of any unusual illness that nignht be

atiributable to lead? —-—- Yes; the whole machinery would -
peint right up thére,,gq_thaﬁ MR any Shate Health officer
or any Medical officer‘ééja matter of routine would send
- o 1% to us. |
Q3 Would you still regard it as part of the business of tne
Service to makxe enquirieslof any individual cases through

your own of{icers? ——- Yes,

Q Bupposing later on any evidence occurred wniceh did give
rise to a belief contrary to what you have at present on the

RE 0018203
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L3 , Dr Leake,

. evidence vefore you, that a danger was arising from
‘this supstance, could we in England be quite safe in
assuming tvhat orficial punlicity, through any enquiry

into that matter, would be given? ——-- I am sure it would,

Q For example take your own Public Health Bullevin, which
generally contains the account of any new enquirges into
disease conditions, done by your Service: might we agsume

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

or ASKK Scme other means by which we are habituvally informed;ﬁ

by

of the Xind of disease and its prevention? --- I am sure Jou j
would rely not cnly on that, but provabiy it would be prompter
than tvhav, tvhrough the Ministry of Health.

There was a question the Qnairman was asking you about the

£

original <riticism a¢f the experiments that Were made
& betWeen the garage norxers and the controls; it was said
that there were two objections: one was that the cantrols
- were nowv pernapa“pa;ticularly healthy people, and tne

other was that the garage warkers had been taxen from '

veryeexcellent sources. I understood that your answer
48 was that there is further evidence in tne same direction
by what has happened slnce. Have not you had afterwards
a much more exten81ve Beries of expevlmenus in which the
controls were, for instance, rmedical students and people
| of that sort —— in good condition? --- There have been. -
Xﬁﬂa Those wefe‘the enquiries carried out by the personnel
j77\ of the Universié%ZGincinnatiq. The objection, I think,

N/ that was made in the first place was made to SoOme Work

»that Was done previaust to this, more or less along the

hlines _Where the conzrolsnwere;nothuitgwnAmngwﬂuqA.
FR s, Yo e it 2T TR . » ’
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into that matter, would be given? ——- I am sure it would.

'Q For example take your own Public Health Bullevin, waich

generally contains the account of any new enquirges into
disease conditions, done by your Service: might we assunme
we would at once find the result of any enquiry there;
or asxe scre other means by whicn we are habitually informed‘i
A of the kind af diseage and its prevention? -—- I am sure jJou
would rely not anly 6n that, ovut probabﬁy it would be prompterit
than thav, vhrough thé Ministry of Health, |
Q There was a question‘the Ohairman was asking you about the ‘
original criticism of the experiments what were made
& between the garage WoTkKers and the controls; it was said
that there were two objections: one was tnat the controls
Were not pernaps particularly healthy people, and the |
other was that ine garage worxers had been taken from
very @xcellent sources, I understeod that your aﬁswer
4 was that there is further evidence in the same direction
by what has happened since, Have not you had afterwards
a mucn more extensive series of experiments in which the
controls were, for fhstance, medical students and people
of that sort -— in good condition? ~-—- There have been,
Those were the enquiries carried out by the personnel
of the Unlver31tiZGlnninnat1" The objeﬁtion I think,
that was made in tne flrst place Was nade to sone Work
+hat Was done previousi no this more or less along the 55@
same lines, where the controls were not quite comparapile; |
* and whe we felt that the'obaection wag possibly well taken.’ft

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

CHAIRMAN: Your own controls Were from garages and they were

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




Dr Leake,

garages wére at least as good, in fach they were
petter than the best garages wnere the ethyl gascline
was used.

SIR GEORGE BUGHANAﬁ: Have you any opinion as to the
desirapility or necessity of this Kind of expefimental
work peing continued longer?

Ef:iTust along the same line thatv you have before you:
& that is four sets of comparisons: the use of ethyl
gasoline in the United Statesmms spread very widely.
I do nct pelieve it will be.possible in the tTuture
to tvake clear cut control groups and vest groups, on
account of the wide diffusicn of tﬁe preduct:
& I mean wvhav tnere isvnovgarage cr no group of
garage worxers for the}fﬁture in any considerable
nunoer -- as peéhaﬁé yoﬁ noticed in the last report.
The nuacers cf thase who have dontinued,without'the su
the four or five years are dwihdling,'on éccount ot
the natsural labour turnover, I do not think it
- Will be possible to get groups which Will be
,-' ) camparable and whiceh will be purely control groups,
ang . a- teét as regards the exposure tc¢ ethyl
gasoline, I think that answers your question.
Q You mean the experiments will not continue because

the conditions will not continue?

-—— Not exactly albng thcse lines,

e CHAIRMAN: You mean you cannot get garages in the

;"v PR ST
SEAVIWA S

‘g}f;«y};;;g_@where they are not using esnvi:
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ﬁe€fér.nnénrthéwbééﬁﬂgéfééés wﬁefe thé ettyl sasaline
was used,

SIR GEORGE BUOHANAﬁ: Have you any apinion as to the
desirability or necessity cof this kind of experimental
work being continuéd longer?

{"\.t:"(

——— Just along the saie line thatv you have befaore you:

%

that is four sets of comparisons: the use of ethyl

gasoline in the United Statesms spread very widely,

I do not believe 1t Will be possivle in the fubure

to'take clear cut control groups and vest groups, aon

account of the wide diffusion of the product: |

£ I mean thav there 18 N0 garage or no group of
garage workers for tne future in any considerable
nunver -— as pernaps you noticed in wvhe last repers.

The nunoers c¢f these who nave dontinued without' the suggﬁggggzt
the four or five years are dwindling, cn éccount of

the navural laoour turnover, I do not vhink it

will ve possible to get groups which will bpe

camparable and wnich will be purely contrcl groups,

andg - a test as regards ithe exposure %6 ethyl

gasoline. I think that answers your questiaon.

J Yocu mean the experiments will not contvinue because i
the conditions will nof‘contiﬁue?
-—— Not exactly aléng thcee lines,

GHAIRMAN:  You mean ycu,caﬂnoﬁ gét garages in the
future where they are not using ehyl gasolinet
——— Where we cannot be sure of it.

Q You could go on 0bserving the men where they are
using the ethyl gasoline?

- Quitg;»
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‘am other gasoline.

Dr LeaXe,

SIR GEORGE BUCHANAN: In regard to the regulations for

tne distrivbution of ethyl gasoline, I have here
the regulavicns that are suggested: that the
éontainers sald 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 brougnt 4o your noevice tﬁat
peaple have used this for cleaning and other
purposes? -

~—— They indeed have., One of the professcrs in
Dr Hdwell's scncol, and a colleague of mine,
found that his servant had used it Tar cleaning
the Tlecor, and splashed it cver everything,

his hands and everytaing else. .
Ooviously it would vpe very desiravle ¢ prevens
that use. ¥Wnav I was inveresved in was whether

you had come across instances of it veing

‘accidentally or carelessly used in that way

“and yet no particular harw had peen done?

——— That is true.

br any harm?

-—— We have €ound no harm, In those investigations
in‘the garagés it was splashed round on hands and
faces rather indiscriuinately.. The dye of ccurse

tends to Xeep it from being used quite as much

e
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the distribution of efthyl gasoline, I have here

the regulatvions that are suggested: that the

containers sold to the general public snould e
labelled, that it should be used for motor fuel
only and not for cleaning or any ather purpese,

Have any cases been brougnht o your notice that

e

people have used this for cleaning and othner
purposes? - -

--— They indeed haVe. One of the prafessors in
Dr Hdwell's scncol, and a colleague aof mine,
Tound that his servant had used iﬁ Tar cleaning
the Tlcor, and splashed it cver everything,

his hands and everything else,

Q Oobviously it weuld be very desiraple ¢ prevenv
that use., Wnhnav I was inverested in was whevner
you had cone across instances of 1t peing
ascidentally or carelessly used in that way
and yet nc particular harm had been done?

--- That 1is true,

3 Or any harmt i
—-~— We have found no harm, In those investigations
iﬁ‘tne garages 1t was splashed round on nands and
faces rather indiscriuinately.. The dye of cocurse

_tends to keep it from being used quite as much

- ‘ an other gasoline,

Q That i8 the intention?

- Tes,

€
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| ' ' Dr Le ake
N\ .
; \
éfi Dr BRIDGE: In regerd to these regulatlons in the garages
Ci; i I quite ciear tnat they were directly mainiy to the
dez :
Jeﬂeval nealth hazardses &§¢%§e I mentioned carbm™m
.

aonoxide in answer to 3ir Trederick Willis: you wiil cfee
that there ig annther fact *that wag not appzrent to e at
firht' danger from gagsoline 1ltself. ¥We nad ngt a few
ingtarnces of penplie being fataily overcome by the Tumes 0f 

gagsoline, used posgivly in a confined gpace; and in the

e 3outhern 3tates petrnl isg uced apart from etiyyl gagoline.
M certain parte of the Southern 3tates teuperatures are a>
« 1ittle higner than tney are here. Our zasoline 1z shipped
in large tank carg; and I wiil glve ynu an iilustration of
wnat happene with thesge caguais - ftramps I think you would
. call them here. 3upposging a sgudden shower comes along,
the only thing theae men csn gel into 1ir on2 of thece eupty
tank carg, which they do; and ag they come %n the rilling
platrorm, not infrequentiy dead troampg are found in there
o cars; wno have been avercone. CT course the carg are empty,.
but they are lined with moist petrol, and the fumes have
overcome themnm, |
o g Does that givedfiee,to your sugzestion for the vemtilation
of the garage, in addition to the C.0.% ——— Hes; but the ”T?
C.0. wag the important thiné.
9 Have you any view ag 1o %the Dnzeliblliity of lead poiconing
fran the sqrapings from the engine? --- Tha' haa been
.? ' (¥%§é\ ”tnouvht of. Of course a great many theoretical ideas

arcould‘bp h21d about the rate of evaporation and the dust

in varinsus ways, from the engine exhaust. We thought

hnaf the Pr_actical side of it wapsihd important side: -




general health hazarde? L— Yes. I mentioned carbom
gﬂ?fl nonoxide in angwer to gir*?rederick Wiills: you wiil gee
o that there 1e annther fact *hat wag not appzrent to 1e at
first:. danger from gagoline itgell. We nzd not a few
inetances of D2npie being fatglly nvercome by the Tunes of
gasoline, used pnseibly in a confined space; anﬂ in the
3 3nuthern 3tates petrnl is uséd|apart from etiiyl gagonline. )
T certain parts of the 3nutherr 3tates teuperalures are a
1ittie higner than they are here. Our gasoline ig shipped
in large tank cars; and I will give you an iilustration of
what happeng with these cagualis - tramps I think you would
call %hem here. Supposing a sudden gnower comes along,
the mmly thing these men can get into ir on2 of thece empty
tank carg, vhich they do; and ag they come %n the rilling
platrorm, not infrequentiy dead tremps are Tound in thnese
cars, who have been avercsmae. CF course the carg are eupty,

but they ars iin @d with moist petrel, and the fumes have

N

overchrme thern.

O

Does that gilve ‘rice to. vaur suggestiosn for the vemtilation
of the garage,.in addi*inn to the C.0.? ——— Hes; but the
¢.0. was the 1mportant thing.

9 Have you any view ag to the pngelbiiity of iead poizoning
fran the sgrapings from the engine? —--- Tnat has been
thought or. OF oarse a great many theoretical ideas

_fcould.be neild avout tne rate of evaporation and the dust |

.- : in various ways, rrom tne engine exhaust. We thought
that the pnﬂactical gide of it wae the impnrtant side:
how ruch thééé garage lworKers and repair shpp men

g actually did get. We considered not »nlv the gcrapings

:)

from the. cylinder heads and the engine cvlindere — the

<

exnausgts and the murfierg, ag we cali then: gliencers

i
1
3
§
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Dr Lealke

I think you call them; but we thougnt tnat alil tne:se
natters would Ye covered by sueh:an investigstion ag thle.
Juet which is the nost important, we do nnt Knni.

Dr BRID3E: Thank you.

3ir WILLIAM WILLCOX: Dr Leake, ynu appronached *inls 1 ;;
investigatinn ITrom the point of view of medicai men?--- Yeg.

¢ And you were Keenly on the 1ankout far any eymptons of

illness from lead tetrs ethyl? —— ¥2

Al

.

S
o

You agree that lead tetra ethyl acts therapeutllcally in a N

IR

different msnner from lnorganic leazd 3nd that it tends %o
?

- cause insomnia, nausea, 10w binod pre

i

fUure arnd g0 on.

—— Which are no* coamonly found in nrdinafy iead polgoning.
Q Yes., ~—w Ivdo not think we can state, however, that that 1s

& dirfferent from severe acute 1esad encapnaiaspatily suchr ag we
get in our country, at any rate not infrequentivy in our
lead expoaure, bul qf course very mucn legg frequentiy
than the ordinary Tomg of 1ea@ poleoaning.

9 The point I wish to make 1g that lead tetra ethyl prnduces .
syrmptoms different from chronic lead poigoning? —-— Acute
poisoning from lead tgtra ethyl cogtainly dnegs,

Q Yes. And the mild caéésﬂbr the acute tetra ethyl
poisgoning dlsplay symptoms which are very difrferent from

thore of ardinary lead poisoning? --- Yeg.

O

T take 1t that you agree with thege gvmptoms given by Dr

Kenoe. (Indicating green volume). —-- Yes: he hag got much

MY more experience than I have. e

/\\\ 0

Tﬁey correspond with what you have mentioned? --— Yes.

~.There 1g very little evidence really as to what are the

‘symptoms caused by very minute amountsiof lead tetra ethvl,
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Just wiiich 1ls the mogt important, we do not knav.
Dr BRIDGE: Thank you.

3ir WILLIAM WILLCOX: Dr Leake, ynu apprnached *inle

investigation from the point of view of medical men?——— Yeg.

. And you were keenly an the 10okout Iar ary eymptomns of
iliness Tfrom lesad tetra ethyi? —— Yor.

Q  You agree that lead tetra etnyi actzs therapsuticalily in a

airferant manner from inorganic lead 2nd that it tendz to

. P
cauge insomnia, nausgea, 10W Yiood pressure and 80 on.

——— %hich are not camonly found in ordinary lead palgoning. .

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

different from severe acute lead encephalopathy sucilt ag we

2

u

get in our countiry, at any rate nnt infrequentiv in our

lead expasure, bul of course very much 128 frequentliv

than the ordinary Tomes of lesad poisoning.

OO
3

The paint I wish fto make is tha?t lead tetrs etnyl praduces
gyrptons different from chronlc lezd prigoning? ——— Acute
polsoning from lead tetra ethyl cortéinly dneg,

Q Yes. And the miid caseg of the aculs teira etinyl
poisoning display’sy@ptoms which are very dirferent from

thore of ordinary lead poisoning? ——— Yes.

Q I take 1t:that vou agree with these symptoms given by Dr
Kenoe.A (Indicating green volume). ———~ Yes: he hag got much.
more experience than I have.

Q They correspond with what you have mentioned? -— Yes.

Q There ig very little evidence really as to what are the

FS

symptoms caused by very minute amounts orf lead tetra ethyl,

the cases being described either as acule cases or gub-acute

cases? —— Yes.

Q Judging rrom its action in the acute caseg, 1t would appear:.

that it would probably act mare specifically on the central

13 , 27
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Dr leake

nervoug sygtem than inorganic lead? -— Taat 1g fo.
Q I take it that dangers from lead tetra ethyl, as such,
would ce partly rrom gkin absorption? —-- Yeg.
0 And paftiy rrom the swallowing of the vapour and in the
irnalation of 1t? ——- We feel that inhalation and-§k1n¥ |
abvgorption are the important things. Gwﬂtwaful ¢ Jl% Xd*‘%r
Did vou conduct any experiments to show whether animals _ o

expoced %0 the vapour of ethyl patrol were arffected in any

way ag regards thelr nervous gyetem, or liver, kidnevs,

neart and 9? nm% ——— I have dnne no animal experiments whateve:
a.‘,t»f'\ [ wt .
There are seRwessr recorded. —- I cannot state this on my own

D

-

cloze obsaervation, but there are a few instances showing that

tnese umen who nave mild forxs of poisoning tend to gain Weight

after thev récaver from expnsure. Tnat is rather a peculisr

ingtance.

; v Q Thetl egometimes occurs in alcohollc caees. You nave made no
—-- - detailed obszervations of the urine or the Treces? —— Mone

whatever. The reasson the urine wag n»nt eXamilned was becau34

it was velleved that the excretion of iead through the Lidneye
Q~ , was somewhat more uniform than When via the bowels, the liver
and so for*n- that ary great dirferenceﬂ in any twso groups 5:_

a° regarrdq 183.(1 expnaure N’JU..Ld be ghown uore clearliy v

urinary iead; and being presgsed for time, we would rather

j
) Qifferernces in the fetal lead than by dirfferences in the
} féﬁ? exaine a large nunber of mer than oxamine haif the number in

Qﬁb both the urine and the feces.

Q You agree that tne lezd which if excreted in the urine must

come from lead which hag been abgorbed into the syslten?
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HOULU L paft;y.rromveﬁin abéofption? ———‘Yes;

And partiy Ifrom the swallowing of the vapour and in the
inhalation of 1t1? —— We feel that inhaliation and ekin
abeorption are the important things. bf »«} w (/R d~9J§

Did vou conduct any experiments ta ghnow whetier animals

q_+

expoged %o the vapour of ethyl patrol were affected in ary
way ae regerds thelr nervous gyetenm, aor liver, kidnevs,
neart and gn on? ——— I have done no animal experiments whatever,

[ NP
Thners are swiiWelalr recorded. ——— I cannot gtate this on nmy own

close obgervation, but there are a few instances ghowing tnat j
tnese men who nhave nild forms nT poisoning tend to gain Weigntf;
arter thevy fecnver from expnosure. That ig rather a pecullar |
ingtancge

Tnat enmetimegs ocecurz in alcoholiec cageam. You have made no

detailed ovuervationz of the urine or the fecegs? ——— MFone

wnatever. The reagon the urine was nnt exanined wae because
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aved that the excretlon of lead thrauzh the kidneys
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nore unlform than when via the bowelir, the liver
and 9 Torta: that any great differences in any tun groupa
az reg@rds lead exposure Wwould be ghovm more cliearly by

erceg in the fetal lead then by differencesz in thne

ey
g
=
=
D
P_g

urinary iead; and being pregeed Lor time, e would rather

"

exaine a lLarge nuuber of men thanlfxauine hail the numdver in
both the urine and the feces,

You agree that the lead“ﬁhich ie exereted in the urine must
come Ifrom iead which hag been abgorbed into the systemy

——— Yer. In that respect urinary lead i¢ more signiticart,
And you would agree that 1f inorganic lead 1s taken through
the mouth — for ingtance, sugsr or lead — there iz a very suail
pfoportion of it sboorbed? ——-- Yes. ‘%%.

Therefare 1f you find lead In *the feces, v0OU are meaguring

28
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a decided increase of lead; tnat igs by the fetal

Dr Leske

(a) the iead which iz excreted, and (b) the 1lead witlch msy
have been preszent in the urine out which nae nont veen
absnrved? ——— ALl you can gay abaout the lead in the Teceg ig,
that tzere hsg been expnsure, no't necergariiy lead absarption!
) ;

I quite agree. Thege experimentis are extraordinarily

]

difficuit, are not they, for deterzining thege ninute amounts“

of lead absorption? Really to have an effective contral

one ougat to snalyge the fond to gee 1 there 1g any lead in

2

the £a39d taken; you augnt to dn that? ——— Yes.

I have been Lonking at fthe Cetails irn vour report: take

group D. Mat 1g ane of the groups expared to ethyl petrol:

7

that dneg glve higher figures Inr the iezd in the feces than
the nther groupa? —— Yeg.
Tnere wag derinite pogitive evidence there? ——- Yes.

But there was really ilttle nr no difference betw

©
ju]
ba }

Groups A & B, and groups B & C ? —— There was Detween
Eraups'A & B.
Not very much Petwyesn A & B, was there? ——— Well ~———- '53433

Group D. ig the one that ghows a decided differerce

ne

determinations? ——— I think that would be a matter or

interpretation. It would seem that C. had more than A & B,J
and D. had a 1ittle more than C.
That wae the point really? ——— Yoo,

¢roup D. 1g the oniy one that shows a definite increase

&

avove A, B &’c.? --— D. 4id show an increage over A, B & C. One

might consider that C. ehowed an 1ncreage over .




Cew y ww van cay doout tae 1ead in the Teces 1

that tzere has been exposure, nnt neceesarily lead abgarption

9 I quite agree. These experiments are extraordinarily
airfficuit, are not they, for determining these ninute amountsi

ol lead absorption? Really 13 have an effective cnntrnl

nne ought to analyge the rnnd to gee i there ig any lead in
e oand taken; you augnt to do that? ——— Yes.

Q@ I have beern 1onkKing at the details in ynur report: take
group D. M3t 1g ane af the groups exposed to etnyl petroli"%
that does gilve higher Tigureg for the lesd in the reces tnan

the nther groups? —— Yeg.

Q There wag delinite positive evidence there? —-- Yes.
& D But there was reaily iittle ar no difrerence batween
Groups A & B, and groupe B & C 7T ——— Taeres was Detween ,
Broups A & B. i
@ Mot very much betwegn A & B, wag there? ——— Well ———--
Q Group D. 1g thne one that ghnws a decided dirference:
. a decided increage of lead; that ig by the fetal

determinationg? ——— I think that would be a mstter of
interpretation. It would szesw: that C. had more than A & B,
and D. had a 1ittle more than C.

Q That wse the polnt really? ——-— Yoz, JRN

Group D. 1g the only one tnat snows a definite increase

Ko

atove A, B & C.? --— D. did show an incrzase over A, B & C. One -

might consider that C. ghowed an increase over  ~_. o H

A & B.
Q Yep. The figuree in table 39 chow that 56 pa cent in Group D.

had percentages of lead of 101 and . 3. 13 per cent had

smounts varying vetween .3 and 1: 2 per cent tetween 2 & 3:

there ig a decided dirrerence? ——— Yer. You notice tunce
curves nn page 114¢?

29
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;The lﬂt er one i° Tamiliar with ag regsrds its toxic efrects?’

e wmrrmbnao~+‘htt+w1~ha R D e b

Dr Leske

Y2z, I Aid notice them. Yonu agree that when vou have any
toxic cubrtance acting in any guali amounta, it night ve
rather Alfriculit *o dlscover any 1il effectg causged by

them? —— Quite ¢o.

I;z_‘

nr oxaupie 1Y% happened 1In this couniry in the cage of the
veer phlzoning epidemic: it wag some time beTare it wase
dizcovered that argenic was the cause;snd in the case nf the =
where ' =
aernplanse workere,/tetra chior-ethane wag uszed, it waas gome

tine vefare it wag found tnzt this increased 1iiness amongst

IS 3
oy
1}
(6]
1]
=
D

plens warkers was due to the tetra chlor-ethsne?-—— Yes
mersfaore you tiaught 1t desirablie that obecervations should
2111l continue? ——- Yes.

35 tnat any hitherto unrecognirsed group of sympioms wnich might

B due to ftetra ethyl iead in ethyl petroal nmight be orougnt to

YOUr no%ice? —— Quite. We £till tnink, Sir Wililismy, tast,

whatever difference itnere might be un 1tg zcetlion from ordinary

lead, the 1ead would be an index of anytning t&‘* we onuld fina
1

Quite. 1In thie problem on2 i¢ dealing with two provlems

really: one, %the lead tetra etnyi, its toxlc erffecte; and
the other, the inorganic compounde of lead produced by

cambum*ion? ——— YO,

Bu+ the forﬂer one ig gomewhat rather in the dark abut?——- Yes

You Hill agre° that gametimer with t_hese tnXic subgtarces

it ie the unexpocted that happenc? ——— Quite.

For example, iadies uged tetra cnioride éarbon(?} Tor

shampooing their noelr, and it wae not untili one tragic

‘pecurrence that the danger wag realised?

1
i
;
i
o
!
L

~— Tnat i #o.
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For example it happened in tais country in the case of the

beer palsoning epidemic: it was some time beTore it was

dizcavared that arcenic wag the cawee;snd in the case nf the
where

aeraplane Wnrzeryhltetra chinr-ethane wag uged, it waz some

tine vafaore it was Tound thzt this increaced iliness amonget

L@ 3eraplsane woarkers was dus to the teftras chior-ethenef——— Ye

Therefore you thougnht 1t desiravle tnat obrervations sghould

$£1ii1 continue? ——- Yegm,

[¢43

sgithat any hitherta unrecogrnised group of eymploms which mignj
® due to tetrs ethyl lead in etinyi petrol might be vrougnt to -
your notice? —— OQuite. YWe %11l tuink, 2ir Wiliilamy, thnat,
whatever difference there might Te un ite sction from ordinaryv
lead, the lead would be an ingex of anytiing tnat we cnuld riné
Quite. In this problen one 1s dealling with two probliems
reallys one, the lead tetra etnyi, ity toxlc efrlects; and

the ather, the inorganlic campounds of ilead produced by
combustion? ——— Yes.

Tne iatter nne i Pamilisr with as regards 1ts toxic effects?
——— Yo, .

But the former one ig gomewnat ratner in tns dark about?——— Yeog
Tou will sgree that rometimes with 1 _hesge toxic substarces - %

it is the unexpected that nappene? ——— Quite.

For example, iadies umed tetra culsride éarbon(&} for

e .
ghampooing their nair,-and it wae not untili one tragic
mecurrence that the danger wae realised? —-- That is =n. %

" T puppose that the ethyl gesnline ueed in Azerica is

colourad? ——— Yesg: 1t 1lg coloured red.
30 that pebple will not be 1ikely to uce 1% for cleaning

ciotning or cleening articies which mignt e gtained vy 1t?

——— Well, We hOPe not.
3¢
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3ir Wm WILLCOX:
3ir

Dr Lezke

The die would effectualily pronipit 1% from being uced to any

extent? —— Ta any greatl extent.

Provaviv the iady wao usad it £or cleaning rloors got initn -

S

serious trouvle for gtaining the IIoors? —-- No doubt,

17
K

Thank you. ' .

ROBERT ROBELRTSON: There 1z one point nn the propaged  }€

-

regulations Tar motor garages that you sugge ted: thiz deals’

with ventilation and genersl ciesnliness, except one phrage

whare 1t eavz: ¥%and not £or cleaning and ather purposzes¥,

I suppnrze vnu Felt that sltnnough theore was definite

no

advisavlie tn take certsin

in regard to tne rogulationg wnich just

precede it, 1o which 8ir @eorge Buchianan calied atterntion.

Yes, Bubl my only ofther point ig thls: I do not Xnow wnether

vou hove already angwered 1t in what you nsve 1old usg, when

you were saving you Were out for the braad erfects and not

for particular experiments. Wnat I wsnt Lo ask about is

ag to whether any undacnmpo ed Lead tetra etnyl 1s found in

th exhauat or is found in the oran& cage 01l of an engine

“ltna+ 18 boinﬂ diqmantled? ——— I do not know of any such

exparimentQ.

'BRIDGE: I puro Lead tetra ethyl allowsd to be goid freely

in America? —— No, it is not: 1t is not s=0ld Ireely dut there
ig no derinite legal prohi®ition on that matter

.Ydu_navé no list of polsong in America like we have in

Eﬁéiand where you have to #ign a bask when you purchage

.-tnemv -—~ Tnat Would be largely subject to the differert

”CLLK wnich ig.a Federal.m

. ’ ’ ’ Tl EY
except tne . *imv‘im**"m

73""4';?!3% SR L ]
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gerious troudble or gtaining the fioors? --- No doubt.

3ir Wm WILLCOX: Thank vou.

i 3ir ROBERT ROBERTSON: Tnere is one point on the proposed

ot

regulatiang Car notor garagers that vou suggested: tniz deala'v
with ventilation and general clesnliness, eXcept one phrééeff
whare 1t egaya: vYand nnt oar clieaning and nther purposeat,

I suppnse vou Telt thet sltnough there was no definite

evidence 3gainst 11, 1t would ve advisavle tn take certain

precsutions? ——— Yeg. -—--- S e e

o Just 87 was don2 In regard to tne ragulationg whichn ijust
g J

precede 1%, to which 8ir George Bucnanan caliad attention.

< @ Yes. Bubt ny only other point ig thnis: I do not know wnether
vOu hove alreadv anewered 1t in what you zave tnid us, when
you were gaving vou were out for the broad effects and not
Tor particular experiments. YWnat I want to ask about is
ag Lo whether anvy undecdmpoeed iesd tetra ethvi is found in
2 the exiiaust or is found 1n.the crank cage 0ll of an engine

that 1z being dismantled? —=— I 40 nat ¥Xnow of any such
experiﬁentﬁ.
Dr BRIDGE: Is pure iead tetra ethyl allowsd to De go0id freely
in America?® ——— Nd, it ieg not: 1t 1s not #0ld Ireely dut there
ig no definite legal prohiBition on that matter. s
¢ You have no list'bf“poigong’in Anerica 1lilke we have in
England|whe;9_you ngyéfﬁé'éign a book wnen you purchage

- . them? ——— Thatpwoulqwbe largely eubject to the differert

States, except thékiétﬁAalﬁﬁ kdnx»ggk G X wnich 1e 2 Foderal A

L

would lead tetra ethyl be In it? —— No, that 1: rot in it,

Tnere are numernus ather polisong made 3t cnemical pisces

o

which are practicslly dangernus.

Dr BRIDGE: Thank you.
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Dr leake

PROFPESSOR DIXON: T ecuppose the anly Troublile abnut leazd ie thaté

e
ot

. ig cumulative? ——— That is waat we have besn afraid of.
IT 1t were not cumulative, there would he na dirfficuity of ‘L
arny xind? —— That ie zn.

Couid vou jusgt t2ll us what vou mearn bv %cumulativew? —"‘fTﬁéﬁ

ingtead o an e:fect appearing soon arfter the ingeetion or

absarption ar the poieon, the effect 1s, as one nay gavy,
sub-clinical: 1% 1is not %pna 23 but iz produced after iong

expasure, Nr pralonged PN a&&ew onlv, and we think, in

regard to iead particularly, of course, *taat it is actually
accuwmiiating in the bvody.

Would thig be a gnod definitior: A cumulatlve poison ie one
in wnicn the rate of gb‘orp+1>n iz grester than the

EX G KT o o .
eEbivpmben? ~—-— I think «o: provided the errfect were due to
the presence of the prigsn in the orgamizm and noyﬁo aimply
~the: mnde of enliry, or the gpecirlfic action. It umignt
theoretically be gthred in such a way ag Lo be free fronm any

chance of giving harm thereafter, even 1r 1t were a large

amount.
In regard *to these garage workerg, in vour answers today you
nave tola ug tnat the Lead in thclfoces is only an index -
fiééiiyAto +he fac+ tnat Hha man ie taking lead? —— Tngt 1?*33
Wnere doeg e get his iead from? ———The garage worker?e o
Yes, —— W@ gnould like to ¥now. We have hinted at various

things: whether 1% ip the lead pzint "n the cars oY the lead

from the tyree. -

Dnes not the dust of ithe garage contain lead? —-- The dust of

the garage containg conegiderabdlie lead.




" LL Ly #ere rnol cuuliatlve, whers VOULd D28 no O.lfflc'illty ar

any kind? ——— That is zo.

- a D ¢could vou just tell uz whst vou mean by fcunrulativev? —-- Tnhat

inetead of an efl'ect appearing sonn after the ingegtinn or
abenrption of the poison, thne ofrect ie, ag one nay gavy,
sub-clinical: 1t iz not apnarng; ba* iz produced afte r 1iong
expnsure, or pralonged ﬂn only, and we think, in
regard to lead particularly, of course, taat it is actuzlly
accurulating in the bvody.
Q “Would tnig be a good definition: A cumuliative poieon 12 one
in wnich the rate of aosorpfion 12 greater than the
‘xg {t{‘,ﬁd-v .
FRiFICRE NP ——— T «flnk g0 provided the effect were due to
g— the presernce of the pnison In the organilzn and no/*o aimply
~the: rmnde of entry, or the speciric sction. It mignt
theoretically be gtored in such 2 way a& in be Iree frouw any

chance of giving harm thereafter, even i 1t were z large

amo>unt.

+

Q In regzard in these garage workere, in your answers todzy you
nave told ug that the lead in the feceg iz only an index
really %o the fact that the man i¢ taking 1ead? —— That 1g an

Q ‘Where doeg he get»hi; iead frbm? -——-The Zgarage worker?y

Q Yes. ——— W8 should like to ¥now. We have ninted at various
things: whether 1%t ig¢ the lead psaint »n the cars o the 1ead- ‘

from the tyree.

O

,'DPéS not the dust of the garage contalin lead? --- The dust of.

the garage contalng considerable lead.

Q Would nnt that be easy to 1ndicéte? —-—— 0 veg; dut I cannnt
decide ag to where *%nat dust came froamn.

Q I eee. 3upposing it was a dusty garage znd to2 man wae abgorb-
ing the lead, how would he abgsord 1%t? --- ¥e taink the e
important thing &m to lead is innalation.

Q _Just what do youvmean Pyﬂ"inhalation"? --= Ag 1o 1its further

gq L

UFESithrough, the. bodY I cannot eaws
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I tnoughf pornapa tnat waa a reason wny you adopt the fecal

Dr-Leske

Do you mean through the lurg:? -—— Waether 11 ig thrﬁugh‘tne
upper respiratory track or tne luhgs I am notl prepared to say;
but that 1t getg in actusliliv througn tne air. -
But thore have been gme exporiments witn du :ts and lead dust
both in Averica and Germany, and thev ghow that 1 you inhalg

duat, 72 per cent goeg through the elimentsry canal? ——— Yes.

And only 12 pe'r cent through the ilungs? —--- It might be tﬁhtﬁ

you would have at least taree routes: the alimentary canai”
the I1unges and the upper regpiraitory track. . :
3upposing vou get people who suffer frow chronic lead

poiconing snd that the =zource of 12ad hiz deen sgtopped

grg fecep and

]

eompletely, and then you exsmine these pedp
urine a forinignt arfter - after s8il lead ingestion hag
gtopped - do yvau know whet the prapartinn of iead in the
Teceg and urine would ve? -—- I ghould think it woula vary:
greatly in different individualg, with thelr habite and diet
and 0 forth; dut 183d would continue to be excreted. T
Ya2r; but in what aiounte — Dy the two ways? ——— Prepgunavly :

more by the kidneys than by the bowels,

Well, they are gald %o be more or less equal, you know; =',-“

mctnod becauge *he urino s*ops extruding a;to~ether

periodica¢1y, and then goeg on. It is irreguliar, or is

said to be? —— Yes.
I did not know whether ynu had dane experimente gnowing

that fact? —— I have nnt.

But you agree with ug, do not you, that Trecal lead is not

any crifterionryeally of anvthing exXcept that the man ig

-

‘hat ig a

Xing lead through the mouth? ——; cis
PR X . R f‘, '?ﬂ%&ﬁf




9 But thore have been same experiments witn “wtsano lead dust

both in America and Germany, and tney enow that i vou inhal
duzt, 72 per cent goeg through the alimentsry canal? ——— Yes
Q And only 12 pe r cent through tne lungs? --- It nmight ve tha
you would have st least three routes: the alimentary canal,,

ne l1unge and the upper regpirastory track.

1o

Q 3upposing vou get paople who suffer frow chronic 1eéd
polrnning and that the saurce of lead hzs been stopped
completely, and then you exan¢ﬁ° these penplets fecesm and
urine a Torinignl afiter - after ail liead ingestion has |
gtopped - do you know whet the'prapartimn of jead in th

. :
Tecep and urine would Ye? -—- I should think 1%t would vary

Zreatly in different individuals, with their nadits and diet’

and £o Tortn; dut iead would continue to Ye excreted.

»]

Yoz; but in wnat amounts — by the twn ways? ——— Pregunably 4

more oy the Xidnevs %han by the dawelis.

i Q@ Well, they are Qaid o be unre or lese equal, you know;
I thought pornapg that was a reason woy vou adopt the fecal
ma nﬁd becauge the urine sgtops ewtraaiﬁg aitogether
p?riodicaLiy, and %nen goes on. It i irreguiar, or is
ga2ld %o bve? —— Yog.

¢ I ¢éid not know whelher you had dnna experimente showiﬁg_
tnat ract? — I have not. -

Q 3But you agree with ue, vdo not you, that fecal iead is th¢? 

) ény orit erinruywaliy or anvthing except that the man ig

taking lead hrough tne mouth? —--- That is ail.
Q Have you any idea, supposlng you adminigtered to a nan, say,
a third orf a gram of lead acetate, now much of tzzt lead |

would be absorbed? —-- No, I have nat.

4 It would be a very smail sumount? —-- Yes,

33
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Dr Leake
Q This acts aon the ceatral nervecus systuen,
I feel sure that I agree wisth everything you said
~-—-that in acuce lead poisoning {rom Wne acetate
you gev a Svimulant acfion ocn the central nervous
system entirely aifferent Trom anyshing that is
known with inorganic lead? --— Yes.

-~

3 Do you remember those cases of the Tour men which

were reported in the Journal of ? ——- Yes,
? Q Tne four men wno died from acute ethyl wetra lead
polsoning?® --- Yes.

Q Two of them died quickly and twe afiter a month, or

scmething like thav? -—-- Yes.
3 The two wno died quickly had volatile Lead in the

£ prain, and the two Who died later had none,

Wnat is your view as to that? I think whis oears

on the subjest that I am apsking aoout. --—- I preswuue

thaﬁ the velatile lead - presumably- lead teura etnyl,

‘in cage that was the poison- does not swvay in the
. system and does nov stay in the brain but is éhanged D
l Q 1Is oxidised? -—— Yes,

Then you get ordinafy 1éad? -— Then you get ordinary 1ead.'_
Do you think it likely, if you did absork lead tetra evhyl

in the minute quantuties whicn are tvne only quantities

N '

' y{\ i we can absoro in practice — accldentally - that the
RS \ substance would remain unoxidised? —-— It certainly
= does not seenm so.

Q You cannot detect it in the body after it has been

apsor

Sl

bed, in those circumstances? Yo, you cannot,

A e el R i SR s e R KRR S 2
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--that in acuve lead poisoning fromn the acevatve

°[;$ you getv a stlmulanc action on the central nervous
systvem entvirely different Trom anyitning that is
Xnown with inorganic lead? --— Yes,

3 Do you remenber those cases of tne four men which

w¥ere reported in the Journal of ? -—— Yes.
4 Q The four men wno died from acute ethyl wetra lead
poisoning? --- Yes.,

Q Two of than died quickly and two after a month, or
scnething like that? -—— Yes.
Q The two who died qQuickly had volatile lead in ﬁhe
4 brain, and the two who died later had none,
Wnat 18 your view as to that? I think this oears
on ﬁhe subject thav I am asking aoout, --- I presuae
that the volatile lead - presumapbly lead teura ethyl,
in case that was the poiscon- daes not svay in the
X systiem and dees notv stay in the brain but is éhanged ———
Q Is cxidised? --— Yes,
Q Then you get ordinary lead? -— Then you get ordinary 1lead,
Q Dao you think iv likely, if you did absorb; lead tetra ethyl
in the minute quantmﬁieslwhidh are wvne only quantities |
#e can absarb in practice - accidentally - that the
substance would remain unoxidised? --- It certainly
does not seem BO. |
Q You cannot detect 1t in the body after it has been

apsorbed, in tnose clrcumstanoes? --— No, you cannot,

Q SlP William Willcex suggested co you thav chronic .
lead tetra ethyl poisoning — very small quantities

absaorbed over a prolonged period - mizht atffect the

34
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Dr LeakXe

central nervous system in some curious and
uausual way, and he gave other examples. Do not
you think y@u have had enaugh tiie now

in the United SBates to have expleitdd any

such possivle accidents? --—— One would(say
possibly not beyond reasonable doubt; but

veyond much doubv. The position in regard

o this 18 somewhat difTerent {rom that in
regard to aeraplane dope and some such kRings as
what . the whole population is pretty well
warned, as far as tne Health Officers are
concerned, 40 1odkjou3 for anyoning; and

various unusual whings are shown sometines.

It has been suggested o us that America is

perhaps not ik such an advantageous position as
the United Kingdom Tor investigating these cases
of lead poisoning, wnich oczur haphazardly.

——— It 'is true that in regard to indusérial

 control and industrial medicine such control

is not ag centred or as uniform or as thorough
throughout the countiry in the Unitved 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.

.1{;:
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central nervous system in some curious and
unusual way, and he gave other examples. Do not
you think ydu have nad enough tine now

in the United SBates to have exploibsd any

such possible accidents? --— One would;say
poSsibly not beyond reasonable doubt: bub
peyond much doubt. - The position in regard

t0 this 18 somewhat difTerent from that in
regard to aeracplane dope and some such H#Rings as
that : the whole population is pretty well
waryned, as far as the Health Officers are
concerned, o 1odk:6ut for anything; and

various unusual things are shown sometines.

"It has been suggested o Us that iumeriza is

perhaps not in such an advantageous position as
the United Kingdowm Tar invesivigating these cases
ol lead poilsoning, wnich accur naphazardly,

—— It is true that in regard to industrial
control and industrial medicine such control

is not as8 centred or ag uniforn cr as thorough
throughout the gcountry in the United States as
in the United Kingdom, but as regards other

cases of illness which may come on and be

Sunusual, I believe that the difference is

not very marked and mizht be one way as well

a8 the other.
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1. ' : : Dr Leake.

Mr PYE! Dr Leake, it has been said that the specific effect
of tetra ethyl lead on the central nervous system is a
thing thé,t would not. show up at all in experiments on
animé.la, Although you yourself have not done any
experiments on animals, would you say that twiat 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
g central nervous system? -—— I do not think they can be
considered as quite valueless, but what we would be afraid
of and what would be the hardest tuv detect would be the
subjective symptoms, which we could not get, of course, in
animals, 4and naturalljr the symptoms might be different
. in one species from thuse of another; but the animal
,’ ’ experiments would certainly give a very good ideabf
M what would be expected in the human,
-~ @ ZEven symptoms of & mervous type? ——- Even symptoms of a
nervous type.
: | » Dr LANDER: I have no questions, thank you,
. §ir CHARLES MARIIN: Dr Leake, you told the Chairman that
P your Serviice has been unable %o discover instazices of
; s vl'e'a,d poisoning from the use of imtxx petrol containing
| one part in 1300 of lead tetra ethyl; but it has been
suggested 'Eo this Committee by another witness that cases
J) ha.Ve really occurred and that they have been hushed up
] and compensated by presumably important intereste concemed.
a Do you think that that has been the case? —-— That could '
| hardly be the case with the sort of injuries for which we

~~~~~~

' arg looking. that 1s in the > goneral public. They might
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thing that would not show up at all in experiments on
animéls. Although yaﬁ 'yaurself have not done any
experiments on animals, would you say that #uiat is so:

that the experiments uvn animals that have been duone are
quite valueless =— hare been and always would be quite
valueless a8 indicating any possible effect on the human
central nervous system? ——— I do not think 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 symp'boms, which we could not get, of course, in
animals, And naturally the symptoms might be different
in one species from thuse of another; but the animal
experiments would certainly give a very good ideabf

what would be expected in the human,

Even symptoms of a mervous type? ——- Even symptoms of a

nervous type.

Dr LANDER: I have no questions, thank you,

A
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Sir CHARLES MARTIN: Dr Leake, you told the Chairman thab

your Serviice has been unable to discover instances of
lead poisoning from the use of tmtxra petrol containing
one part in 1300 of’ leéd 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 coﬁbensated' by presumably important interests concerﬁed‘
Do you think that that has been the case? ——— That could
hard‘l.y”be the caseyw.:ﬁi.vt‘h the sort of' in,juries for which we
are lovking: that is in the general public, They might

conceivably occur in an individu.al plant where the product

was being made,.
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Dr leake,

Q No, no, I mean in the garages? -—~ In the garages in general
~ you mean?

@ Yes? —-—— Those peoplé are not subject to such control by the
interests: whose product is at stake, s¢ that it ceuld be :'
hushed up., The use is quite‘general in the United States éﬁd
there are all sorts of garages and private car drivers as1§fﬁ
well who are using it. It is inconceivable, if a considef&ﬁi&
number were occurring, that that would account for our not o
hearing of them,

Q Is industrial lead poisvning compensatable by law in the -
United States? —-- In the Industrial States.

Q@ I mean &> man workKing in an acocumulator factory for
instance gets lead poisoning? —-- In tne'Staxes which
have such a law, Of course, our States vary: some States
have no compensation law, ~

Q Supposing in such a" 8tate 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 I have one ovther question to ask you: that is that |
;é;hhidering the toxic character of lead tetra ethyl,
‘with which youw were familiar when you started your
'1nvestigations, ﬁere you not surprised to find that
you could get no evidence to convict it when used as

3 ethyl petrol? -—— Yes,

2 ‘
"SIR CHEARLES MARTIN: Thank you.

CHAIRMAN: Thank you very'much, Dr Leaxe,




Q Yes? --—— Thuse pevuple are not wubject tv such control by tha
intereetsq whose product is at stake, so that it cauld be
’ hushed up, The use isg 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 1nconceiva.ble, if a considerébl
number were occurring "bha:b that would account for our not
'} hearing of then,
Q Is industrial lead poisoning ccmpensatable by law in the
United States? —-— In the Industrial States.
Q@ I mean &2 man working in an accumulator factory for
instance gets lead poisoning? —-—— In %he Sta.te's which
have such a :I.la»v° Of course, our States vary: some States
have no compensation law,
Q Supposing in such a State a garage Worker suffered from
.incipient lead poisoning from the use of fathyl} 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 ovne other question to ask youl! that is that
considering the toxic character of lead tetra ethyl,
‘with which you were familiar when you.started your
investigations, ﬁe;e you not surprised to find that
you could get no evidence tv convict it when used as
ethvyl petrol? -— Yes, -
- 8IR CHARLES MARTIN. ThanK you.
 CHAIRMAN: Thank y‘?‘,“,‘,’?"’{f"'ch' Dr Leake,

( The Witness withdrew ).
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Dr GRAHAM EDGAR recalled,

CHAIRMAN: Dr Rdgar, we have asked you to come this morning

because there are vne or two questions amising out of some
further evidence that we have had bearing on the evidence
which you gave us,’ Some of us thought that we might pub

a very few questions to you in regard to these pvints,

Plrst of all, it was objected before us that there was
suvmething sinister in what you have done in ‘the United
States in calling this material tetra ethyl lead instead

of lead tetra ethyl. I & not know whether there is anything
in that? --- As a matter of fact, I do not Xnow the official
nomenclature of the American Chemical Sveciety, 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 tv refer tv the organic
compounds more frequently by putting the evrgswic metal 1&8’6.

AAAAAAN A

for instance, they call it di-ethyl chiaride rather than -
AAALA AN
chinpide di-ethyl: and from my own experience in the ms,tter

Ithave always Xnown :I.'b as tetra ethyl lead, but I can hardlv

“conceive of there being anything particularly sinister in .

calling it tetra ethyl lead,
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 tv me that lead tetra ethyl is . .
the same as tetra ethyl lead,
Then 1t is saild that the name ethyl dves nut contain the

o'rd lead at all? —~-— The term ethyl = We promunce it

e o, r\";s.;;e\ 'h«
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word lead at all? ——— The term ethyl ~- we pronounce it

because there are one or two questivns asising out of Some
further evidence that we have had bearing on the evidence"'_ff_?i}i
which you gave us,' BSome of us thought that we might pubd

a véry few questions to you in regard tv these puvints, '
Frst of all, it was objected befo:e us that there was
something sinister in what you have done in the United
States in cslling this material tetra ethyl lead instead

of lead tetra ethyl. I d not know whether thers is anythin
in that? --— As a matter of fact, I dv nov Xnow the officisl
nomenclature of the American Chemical Society, but louking
up the references in the literature, I think that in
nine=tenths of the technical journals fetra ethyl lead is
used rather than lead tetra ethyl. As a matter of fact it
is customary in the United States to refer tv the organic
compounds more frequently by putting the evrgaric metal le.é.'b:

AAAA A

fog insta.nce, they call it di~ethyl chiaride rather than -
AALA A

- chimpide di-ethyl: and from my own experience in the ms,tter

Ithave always known it as tetra ethyl lead, but I can hardly
conceive of there being anything particularly sinister in
calling it tetra eizhyl lead,

You did not change it round in order to obscure the fact

. that you were using any particular material? -— I cannot .. i

see that at all, It seems tv me that lead tetra ethyl is |
the same as tetra, ethyl lead,
Then it 1s said thet the name ethyl does mob combain the

ethel -~— was adop’ced a.s a registered trade mark for the o
brand of a.nti-knock compound used by the Gasovline Corparation.

As a matter of fact in must cases, I believe, thers ia no.y

‘necessary relation at all between the Chémisfry of the

compound ard the rnpame: of the material used for trade
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Dr Edgar.

purposes., You see that continually: that various names are
adopted in the sale of materials, and I dv not think thQ;e .
is any particular reason why we should even put the eth':;ri:‘_

in, I was not a member of the Corporation at the time the
wording was adopted, but I.‘ imagine that someone selectedl'ﬂit

as being perhaps the most suphonious word of the three:
tetra ethyl lead., Gertainly there has been no attempt 'bo’t_'
conceal the fact that ethyl gasovline contains tetra ethyl“ .
lead, both in the advertisement and in the descriptive “
circula.fs which the Corporation have given very wide
circula}oion} a//{ full %Elana’cion has bheen given of the
fuel and of tetra ethyl}: T herefqre I cannot see any
significance in the use of the mrdr ethyl.

Then there is quite a small thing. I think you feel it
is the most usual way to refer tv the compound as sv many
parts by volume rather than by weight? —--- As a matter of
fact in the early aays‘e.thvl fluld was added to petrol in
a small device loung since abanduned, in-virith a cer‘bain
volume was measured out for every given volume of gasoline; L

and consequently the normal way of referring ’co it was”&i‘y

' on a volume basis. The volume basis is more commonly

i Lopanndy

employed ,\t 'bhe weight basis, In the case of benzole

you speak of 20 per cen’c benzole or 40 per cent benzole.
That is aiways per cent by volume and net by weight., It

ivduld_ not be the same percentage by welght, There is

en«:ﬁhér legitimate reason why volume should always be

emploiyed in this particular case. We say that we use
- a maximm of one part in 1300 by volume, That is a thing

*?you. can get exac'bly. You measure.a certain volume of ethyl

KE 0018236 -
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A4S &1y parviculnar reasun Wny wWg 8IloUulLl gvyen ygue une e‘any.l.
in, I was not a member of .the Corporation at the time the .
wording was adopted, but I imagine that someone selected 11;
as being perhaps the most euphonious word of the three: R
tetré ethyl lead, Certainly there has been no attempt tov
conceal the faoct tha} ethyl gasvline contains tetra ethyl
lead, both in the advertisement and in the descriptive
circulars which the Corporation have given very wide
circulation) aj( full explanation has been given of the
fuel and of tetrs ethyl. T herefore I camnot see any
significance in the use of the word ethyl.

Then there is quite a small thing, I think you feel it
is the mgs'b usual way to refer tv the compound as sv many
parts by volume rather than by weight? —~-- As a matter of
fact in the early days ethyl fluld was added to petrol iﬂ
a small device long since abandoned, im-—mirith a certain
volume was measured out for every glven volume of gasoline,

and consequently the normal way of referring to it was guy

" on a volume basis, The volume basis is more commonly

Colh Fadiag g

employed 4tha.n the weight basis, In the case of bengzole
you speak of 20 per cemb benzole or 40 per cent benzole,

That is a.liva,ys per cent by volume and not by weight., It

would m_t.be the same percentage by weight. There is

another legitimate reason why volume should always be

' employed in this pa.r'bicvla.r case. We say that we use

a mximm of one pa.r'b in 1300 by volume, That is a thing

you can get exactlys Tou measure a certain volume of ethyl o

i‘luid and a certain volume of pg
wafv 9

trol. IfJou did it by
“Z oy era e “ ‘
weight would vary in_evbry.-dete

b eh, and 1t wouia

‘need & separate determina.tion sz..ihe_ﬂuid and-—a—&epa-m-te

DAy Len cg\“““ J
determinatien o ‘bm’\ trol.’ 80 I think there is every _

vreason-for referrir;g to it by volume.
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5. Dr Edgar.

Q You use the words ¥by volume'? —=— Quite. We have always
spoken of it as by‘valume. i
Q@ Some objection was ta,ken bcfore us to the méthod that was
adopted for obtaining the controls in some of your experi-
.ments. You collected a lot of people at random through
an employment agency? —= In the earliest of the four .
investigations which were carried out in this matter, na.melv
the one that was carried out by Dr Kehoe, myself and o‘bhers
— the one Just preceding the investigation of the &rgeon
General's Committee ~— that method of selection of con‘brc_ls,
was was started, and it was a perfectly valid criticism |
there that the controls were not sirictly comparable with
the others, It must be remembered , however, that at that
'b:l:me the Bthyl Gasoline Corporation had no convenient way of
i b getting combrols exactly corresponding to the men in
' " question. You capnot go to a man who is employed by
| a rival brand of gasoline and say: “¥e wish 20 of your
; employees to be put at our disposal for im;stigation“,
: and we had no means of:get’cing the parti‘cular men for
; G that purpose.. Therefore, we adopted wha:b we thought
i’ ' ' xi""*:was a fairly reasunable wa,v. we selected them at random

from emplovment excha.nges, and mid them five dolle.rs for o

| | _ the privilege of examining them and examining their urine,
" So I do not think that that particular method of
/xﬁ\ selection has any bearing on the particular nature of

(S/O ) ‘ the group. The important conclusion was that none of the
{

men were suffering from lead poisoning, vet practically _

’""7'_‘3.11 the excreta showed small qua.ntities of lead in

ks e POt pd L =i
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Q@ Scme obliection was taken before us to the method that was
adopted fur obtaining the controls in svme of your ex'peri;-“';f
'ments. You covllected a lot of people at random through T
an employment agency? - In the earliest of the four
investigations which were carried out in this matter, namelv
the one that was carried out by Dr Kehoe, myself and others
— the one just preceding the investigation of the Surgeon
General's Cummittee = that method of selection of cuntrols
was wam started, and it was a perfectly valid criticism
there that the controls were mot strictly comparable with
the others. It must be remembered , however, that at ‘bha'b
't:f;me the Bthyl Gasolins Corporation had no convenient way ;:.f
s - getting comtrols exactly corresponding to the men in
question, You cannot go tv a man who is empleyed by
a rival brand of gasvline and say: “We wish 20 of your
employees to be put at our disposal for invies‘biga‘bion“,
and we had no means ofzgetting the particular men for
1 s that purpose, Therefore, we adopted what we thaugh.t-
.' was a fairly reasonable wav: we selected them at random
| . from employment exchanges, ard mid thenm i;ive dollars for
, ) the privilege of e;cafnining them and exemining their urine,
So I 4o not think that that particular method of
selection has any bearing on the particular nature of
the grdup. The important conclusion was that none of the
men Were auffering fromdlea.d poisoning, yet practically
all the 'Yexébrevta' shofé& ‘small quantities of lead,. in
both groupd, _ ‘
Q I think you rather wanted tv say something to us about
what ﬁas been termed the specific effect of tetra ethyl

lead on the central nervous system? -—-- Yes. That has W
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"_jmy own feeling that the probability is that taken in
'fminute quantities the body would convert it into

vspecific effects from minute quantities of tetra ethyl

1ead is more improbable than atherwise

Dr Hdgar.

been mentioned, As I said before, I am not a physiologist
and I have great hesitancy in expressing an opinion in |
the presence of skille? physlologists; but it dves seem

to me that we are assuming a specific effect of tetra
ethyl lead, taken in very small quantities,_whidh is to
say the least, improbable, And even in the case of acute &

poisoning there was some doubt as to whether there wés

a true specific effect of tetra ethyl lead, -But-assume
that there is a difference in the case of acute -~ L
poisoning, I think it is rather unlikely that the specific ﬁg
effect should persist in the very minute dvses that A
one could concelvably 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

acld -- which I think would be sald %o have specific

effect in large éoﬂbentfatians, but when taken in

minute doses they are oxidised or otherwise treated,

without producing specific effects, Tetra ethyl lead

'iis very readily oxidisable substance, and it would be

_ inorg&nic lead compounda, sv that vuu.would not get a

specific_effect. So although it is not capable of

proof;.pérhaps,z think the assumption that there are
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the presence of sxilleé physiﬁlogists;'but it does seem
to me that we are assuming a specific effect of tetra
ethyl lead, taken in very small quantities, ﬁhidn is to
say the 1east.imprubaple. And even in the case of acute
poisoning there was some doubt as to ﬁhether there was

a true specific effect of tetra ethyl lead. But.assume

that there is a difference in the case of acute -~

poisvning, I think it is rather unliXely that the specific

effect should persist in the very minute dvses that
one could conceivably get of ethyl petrol., Certainly
onets experience in other products would not bear fhat
out, In such a case as prusdic acid and carbolic
acid == which I think would be said tov have specific
effect in large concentrations, but when taken in
minute doses they are oxidised or othsrwise treated,
without producing specific effects, Tetra ethvl lead
isZ?ery readily vxidisable subatancé, 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 yoﬁ'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

o

léad'is more improbable than otherwise,

N
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1 e | Dr Edgar

;f Q One of the witnesses said thatv this Comaittee could not

! : answer the questions they have been asked under twenty &ééps
and possibly not then, —-- Well, predictions as 1o what may
happen in ten,vtwenﬁy or fifty years are very easy_to make _
and very difrficult to prove or disprove, particularly with
the material in question., Obvicusly it is impossible o |
angwer as o What-will happen in a great number of years;
Tne same arguaents mignt be used for almest anything. |
Ta¥e benzol: we ¥xnow that benzol is poisonous: many peOple 
die from it, and chronic poisoning has been produced,
I: might easily be argued that the use of benzaol in petroi“;=.
in a certain given time would result in universal poisoning.ff
I do not think that has been the case. It seems to me that
the suggestion that this, that or the other méy happen in

O any nunmber of years, unless it is backed up oy mere definite
evidence than I have myself heard, is of 1itile value:
of cdurse it is easy 0 make. | |

Q Do you think that the four or five years' investigation tnatrg
has taken place glves no indication for thinklng that

‘& anythlng serious is going to happen in fifteen or twenty

,years?"——— FYom what 1itt1e I ¥now of the subject myself, i
I nertainly Teel that 1f there is no progresglve change in ;i
flve years, the chances atf anything neasurable developing b
“\ ih ten or fifteeh, or any number of years, will be
i, e excessively small. |

\ Q It is a matter of argument, of course, You nave neard

b e

perhaps Tne quescions we put to Dr Leake tnls morninz as to

iwhether these garage workers who have been selected for

ovthat the experiment

2 ﬁgexperlments Jhave: been, specially waxne

gt SRS
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’whecher these garage workers who have been selected for

nappen in ten, twenty or fifuy years ave very easy to make .
and very difficult to prove or disprove, particulariy Withfl

whe material in qQuestion, OCoviocusly it is impoSsible o

ngwer as %o wnaﬁ‘will happen in a great numoer of years.'vé
The sanme argunents might be used far almost anything.
Take oenzal: we Xnow that penzol is poisencus: many peOple ;
die from it, and chronic poisoning has been produced,

It might easily be argued that the use of benzol in petroif?

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 oy mere definite &
evidenze than I have mysell heard, iz of 1iittle value:

of course it is easy t0 make.

Do you think that the four or five years' investigation thafrff
has taken place gives no indication for thinxing that |
anything serious is going wo happen in Tifteen or twenty v
vears? —-- F¥ou wnat 1little I Xnow o the subject myselfl,

I certainly feel that if there is no progreséive'change in
Tive years, tne changes ot anything measurable developing

in ten or fifteen, or any number of years, Will be
éxceSSivéiy small. ,

It'is a'matter of avgument, of course, You nave heara

W

perhaps the questcions we _put tao Dr Leake this moraning as to,“

experlments have been gpecially warned S0 that the expe"iment
Was invalid. Do you agree with Dr Leake tnat these mgn.
were not specially careful? --— Dy Leake has very much moré

experience‘than I have, but I:can Bpeak of the first

investigafion that was carried out by Dr Kehoe and nmyself:
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Lr Edgatr

certainly there was no evidenze in that ¢f any. particular
care on the part of any of the men, The petrol was spilt
cver fhé hands and aer the bedy, and ne precautions of

any ¥ind w ere taken: in fact_among these workers who worked
at the very start it was very difficult to get them G take
any precautions, because they nad been working at it for two
years and they had not {@lt any ill eifec ts, and they simply
would not believe you wﬁ%; you tcld them they ought to be o
careful.

one very important thing I think is: To what extent this
finding o lead in the excreta 18 a Tair index of whether
there has been dauage to the perscn or nat. Haveryou thought
about that quesvion or not? --- I have thougnﬁ a great deal,
It is a problem probably incapable of absclute prcof, The
argunent is frequently made that 2 an nas been storing up
very large quantities of 1ledl in vhe body and net excreting it
You ~ould hardly prave that.directly without ¥alling the
inmi#iduals and analysing theif bodies for lead.

You could hardly do that in this country; I do not know what

you could do in America? -—— 80 it 1is impossible to ges

 direcf proot of that Xind, vut I think that an interpretation

of the data - as far as they g0 — would indicave tnat the
excretion of lead is a fair measure, in any statistical
grouping, of the storage of lead. You cangev at it in two
ways: you an get at it 1n an unsattsfactory ay oy aninal
experimentaclon. animals nave been Killed and analyses made

and there is certainly a rough correlatian between the excret

4of lead and the Storage. You can get it vy exaaination of

Méum e
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any zindwfere taken: in fact ameng tncse workers who worked
at the very start it was very difficult to get them ©e take

any precautions,because they nad been working at it for two

vears and they had not ¢ i% any 111 erfects, and they siuply f?

would not belleve you wﬁzg,you +cld them they ocught to be - i
careful,

q One very important thing I think is: To what extent tais
finding of 1eadvin the excreta is a fair index of whevher
there has been dauage to the perscn or not. HAve you thouéhi ;
about that quesgvion or not? --— I have thoughﬁ argreat deal, ‘

It is a prevlem probably incapable cf abscluve prcof. The

7o

argument is Trequently made that a man nas been storing up
very large quantities of lexl in the body and not excreting it.
You 2ould hardly prave that directly without Kﬁlling the
irgiividuals and analysing their bodies for lead.
Q 7You could hardly de that in this country; I do not know what
4 you could do in Americal -—- S0 it is impossiple to get
direct proof of that kind, ouv I think that an interpretation
of the data - as far as they g0 — would indicate that the .
excretion of lead is a falr measure, in any Svatistical
grouping, of‘tne storagé of lead, You cangev at it in two B
ways: you @n get at it in an unsatistactory way by anipal
experimentation: animals nave been kKilled and analyses madé,:$
and_tnere is certainly a;rough correlation between the éxcfeta
of lead and the S%orage;' Ydu can getv it by examination Of
groups of men Wiho afe supposed %0 be specifically storing
iead: men who are Workihg,in lead plants, and other en,
who are exposed to sufficient lead to stoygﬁizli IT you

» '@J\AJ . \ o
compare their exposure with thel excretg, presunably SR
s o B
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I Edgar

ondont
- their excreta is a Tough measure of their storage,
go I think a reascnable interpretation of that
would ve wnat the eicreta is truly'a measure of
) the svorage of lead, and the fact vhat vhese men
; | are net egcreting moare lead now than they were
tWo years ago - ad8 is apparently'the case -~ shows
that tney are therefore not storing lead. That is
nerely a question of interpretation, but I vhink it
L4 isa%easonable interpretation,
GH&IRxAm Professor Dixen, is there anything fTurther
you would 1like to ask?
PROFESSOR DIXON: I would like toc 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 centra nervous system with small doses 18 nob
analogous t0 ogher things. Take hydroxide of ethyl
and compare it with 1eadvethy1: 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,

- d fThat is practically wnat you Bay -avout lead tetra
| ethyl, 18 not 1t?, -—- No.. I Would like to go back ' ?
to ny own | - e and taﬁe the cage of prussi¢ acid.
Q But tnat 18 not oxidised, I am taking arother,

‘\ wninh is much closer allied, -—— Is not prussic ac cid
9]

oxidised in small doses to cyanic acid? In small doses o

b .is it=not oxidised to c¢yvanic acid and excreted? I have

read that somGWhere.

tdﬂ”nal‘n gt At A AMAT 4 @A avu:‘!n UL e a



would be that the excreta is truly a measure of
ST the storage of lead, and the fact what chese men
are not execretving more lead now than they were

tWo years ago - as is apparently the case — shows

that they are therefore not storing lead. That 1s

merely a quesvion of interpretation, but I think it

y is:%easonable interpretation,
CHAIRMAKW:  Professor Dixon, is there anything tTurther
 you would like 1o ask?
PROFESSOR DIXON: I Would like to mention one thing, Dv
Edgar: that is that your analogy suggesting that tetra
& ethyl lead 1s oxidised is of course correct, but the
" comment that therefore you cannot produce any effect
on the centrd nervous system with small doses is not
analegous to ocvher things, Take hydroxide of ethyl
and compare it with lead ethyl: you would not say that
cne 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
ettyl, is not it?.-— No.. I Would like to go back
to my own éZﬁﬁizgg% and take the case of prussig acid.
Q But that is not oxidised. I am Yaking ampther,
which 18 much closer allied. -—— IS not prussic ascid
~oxidised in small doses to oyanic acid? In smalllaoses
is it not oxldised td;cyanic acid and excreted? I have
read that somGWheié;' | |
Q I do not thiﬁklthere is any analogy there, -—— It is
quite possiblp. I have already apologised for any

opinions I have given on physiology, because I only
: "

get these things from reading,
44
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Sir WILLIAM WILLCOX: Dr Rdgar, you sald you did not

i

You are not a toxicologist nor a physiologist? ——-

I am not: I an ﬁerely reasoning from general analogy,

Dr BEdgar.

.

think lead tetra ethyl in small quantities would

Y

have anyhadtion because it is vxidised? --— I think

it robable,
Ap

-

via chemistry, being a chemis?,

It is merely theovretical? ——-— Quite,
Let me give you another eBample: arseniureted hydgogent
that is poisonous in very small quantities? ——- Yes.
That is even more readily oxidisable than lead tetra
ethyl? Iilafffiawf” |

And that cal&e%%s in minute quantities? --- Yes,

The whole question is whether the drug is a poisvn

as such? —— Perhaps I mey have been misunderstood,

Ky statement was not that there was mo specific effect,

because I do not xnow whether there there is é speéific

effect, bub I said that the assumption that there is

one is perhaps ﬁnhecessary. You want experiment

. rather than assumption; 

AﬁQ\TéLﬁ §5ﬁ>ﬁ1ll agréa_ﬁhét there are such instances

. known of things which in very dilute quantity heve

a poisvonous activn! for example; arseniureted

hydrogéﬁ? -—— Quite.

in moié.dilute probortions than tetra ethyl lead?
—fijeé 3 and many others besldes arseniureted hydfogen;

You did mention in your previous evidence, that lead

AT T P R TS Rt S T
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action because it is uxidised? ——-- I think

have aﬁgh
FOVAWANT
itAProbable.

Q@ You are not a tuxicologist nor a physiovlogist? ——-
I am not: I am ﬁerely reaéoning from general analogy,
via chemistry, being a chemist,

Q@ It is merely the;retical? —— Quite,

¥ Q@ Let me give you another emample: arseniureted hydgogenz.'

that is poisonous in %ery small quanﬁities? -— Yes,

Q@ .That is even mure readily oxidisable than lead tetra

. ethyl? —= Yes,

}M AN -" :l’ r
And that colledds in minute quantities? -— Yes,

& Q The whole question 1s whether the drug is a poison

| as such? ——— Perhaps I may have been misunderstoed,
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 wnnecessary. You want experiment -
rathér Yhan asswumption,

"Q But you will agree‘that there are such instances

. Xnown of thingswwhich in very dilute quantity have}

a poisonoué Action: for example, arseniureted
hydrogen? —-— Quite.

Q :In‘mafe dilute proportions than tetra ethyl lead?

;Q;—-—-Yes ; and many others besides arseniureted hydfogen;

'fiq”’gbu did’ mentlon 1n your previous evidence, that lead

Aytetra ethyl has a derinite specific ‘action on the

nervous system, rather more 8sv than«arganic lead?

45
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——— I think that is a matter that has oeen

Dr Edgar

referred to this morning. There seems %0 be

some evidence to that effenﬁ but whether that

is so orinet I do not Know. We ﬁertainiz do get
certain ot the acute neryous symptoms-a@-ordinary
compeunds ot lead: lead o%eﬁé% for example,

You get pracﬁically all the symptoms which are
geve*niﬁg‘aﬁute tetra ethyl lead poisoning
cecurring fren tlme to time with crdinary lead.
so I think it is at least a matter of debate

as to whether there s specific action or not,

It is not a matter of debace as to What these
poor peaole died from in the works? —— certainiy

noet,

They died from symbtoms af orain inflamnaticn?

—=— Yes, Bo according to L*ﬁ%L°~4£<54*Jﬁﬁ(?? /
ol SR J

43 per cent of twk6 cases did: at least they did

not all die of it but they ail’showed the symptomé.
In one of the later chapters'of‘his book he speaks
of delirium and vhe 11Ke° hallucinations of |
persecutlon and so on: they ‘were all‘z;;iée& by

- Aorganic lead peisening,

That was especially so with diackylmn.?
—_—— Apparently not, according to my reading of it.

But we had a case in regard to carbeonate ot 1lead whzoh

was mistaken for encephalitis, I lead-tetra ethyl

, ;;aﬁts on the . ventral neryous system At would produoe

eells

A ,
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some evidence to that effect, out whether that

is so or:not I do not know, We cerﬁafzéi do get
;%ﬂ}’ o . certain of the acute neryous stptoms-o@-ordinary
d compounds of lead: 1ead‘oieéé%, for example,

A ) You get practicaily all the symptoms which are

s J“Eﬁiiii;gg acute tetra ethyl lead poisoning
cesurring fron time to time with crdinary lead,
So I tninK.iv is at least a matter of debate

‘as to whether there uis specific action or not.

Q It is not a matter of debate as to What these

poor pecple'died from in the works? -—— certainiy

iy
O not,

Q They died from sympioms e brain inflammaticn?

£ ; 2
. —— Yes, Bo according to LAJku,mmi 2}«*1Lq( g /
oL Ty < ‘

43 per cent of th8 cases did: at least they did

not all die of it but they all showed the symptoms.

= ~ In ohe of the later chapiers ot his beck he speaks
ef deliriwi and the like: hallucinaticns of
’ ﬁersecution and 80 on: they were all oxaitod by
. Mmegrganic lead poxsoning.
Q That was especially so with dlac&.ylom_ ?
—— Apparently not according to ﬁy reading of it.

1

q 3Buv we had a case in regard ta carbeonate ot lead Whinh Tﬂw

e miS‘ﬁaK en for encephalitis, If lead tetra ethyl

- B 'ft>ﬁ;acts on the. ventrallne{{:us system, 1t would produce
A el
' damage to the nepvekﬂ&&%S? —_— Yes, quite possioly.

I 20uld not very well describe the mecnanism by

waieh iv ptoduces 1t5'effect.
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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, ,

‘1 Sir WILLIAM WILLCOX: Thenk you. | -

' - Dr BRIDGE:  Has your experience in America of the use of ’

N rubber gloves as a protection been sa.t;i sfactory? ——-= For

N — """"'-Q /

K concentrated handling_o§ Ethvl fluid and pure totra e’ohyl

lead rubber is nvt y satisfactory as a pro‘bection ‘ -
against pure ethvl ﬂuid or pure tetra ethyl lead, because
4 rubberswells in these materials, but it affords 'bemporary
protection. The lead will ho“a go rapidly through rubber

: O L
but is absorbed by the rubber; so that rubber gloves were

used continually with concentrated material, but it is
necessary to change the gloves: rather frequently.
Q@ In other words they last for a time? —-— Oh yes, With

"N
o

a rubber glove you can 4ip your hand in & #@¥-ethyl fluid
and take: ouf your hand and you do not find any fluid pass
~through, but if youuse a glove from day to day it would
. not be much good, _
Q@ What about ethvl pe‘brol. would Yyou find & glove sa’ais factorvvv
q - K neerdaere - R
: in that case? —=1I ha,rdlv 't;hims seT A8 a matter of fa.ct,
I do not believe in using anything byt my hand i.n ethyl

petrol, but I ima.gine tha.t a rubber glove would be much

more effective in ethyl petro.’!: than it would be in tetra
ethyl lead, because the ethyi petrol dves not have quite

N the same swelling effecf; that the tetra ethyl lead and

u‘* ( v farxn ethyl bromide would have,

«, %‘:M“w'Ls il
?ﬂ-ﬁa&r Koyl £ S
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Sir WILLIAM WILLCOX: Thank you.
- Dr BRIDGZE: | Has your experienc"e' in America a;‘ the use of

&
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~throuwgh, bubt if you use a glove from day fo day it would

ethyl lead, because the ethyi petrol does not have quite
" the same swelling' effect that the tetra ethyl lead and

. tugam ethyl bromide wééi}l;d’;have.b

rubber gloves as a protection been satisfactory? ——= For
/-o-‘""‘"‘“"ﬂ».,,_ .

concentrated handling o.;’ E‘thy.} fluid and pure tetra ethyl

lead rubber is not y satisfactory as a protection —

against pure ethyl fiuid or pﬁre tetra ethylvlee,d, because
rubberarelis in these materials, but it affords temporary

protection. The lead will not go rapidly through rubber 3
but is absorbed by the rubber; so that rubber gloves a;*f‘e;-e. ' :%
used continually with concentrated material, but it is

necessary to change the gloves:' rather frequently,

In other words thev last for a time? —-— Oh yes, With
a rubber glove you can dip your hand in qﬂ-ethyl fluwid
and take: ouff your hand and you do not find any fluid pass =~ -

not be much good. :
What about ethyl petroll would you find a glove satisfactory
in that case? ——- I hardly thin\gs:mawzét a matbter of fact,
I do not believe in using enything byt 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

T NA

In other words the gloves last longer?

- Yes. ‘
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SROAGE SUCHARAW:  With vregarnd Us une CGLpaAriscn Lade
Profressct LiXxen ad glven yoau, you aduleved in ansiering
nim waRt 60 Zive A4 wan a glassg ol whlsky nigac nave an

Y

evPenn, I{ wne Guestion Was wneviner a glass ol wagney wiva

19 garcps of ¥aisxy weuld have any etlest, would you waink

waaht vhe LYo Were necessarily conparavle? --—- Ly guess

ould oe whan thne glass of whisky would g have a cansideravle
efleat and wne 2l1ass ol waser with 10 drops of walsky would
nave none wnan 2ould oe measured,

CHAPLIAN Y Gciie pecple gave cld us thAatn Laey are agle wo

well oy whne ell ¢t wne exnaust gases ynevner ordinary

o
3.1

svenrel ar eyayl peuvel 13 celng used. Cauld you well in

3uen A 2as3e? ~—~ I whdink 1T a4 wan says ne zan suell a whling

iw is very ditvficule we disprove 1w,

7ake your cin 2ase? ——— (ervainly X nave never ““elt T8
,_,{,Ifl(LL"/‘—‘”" ’ \.( l..Q N \

L TR exnaust gas, and vhe tendensw.ds

A Kv

"Qe»p esent, vecause veura-ctayl lead 1 iuen more

readily oxidizaole onan the penrel, and t©aat ivw should persist

the eng

Tarcugh wne comoustion of ine is quive inzonceivaole,

4 quesvicon was asked tnis nonning aocout the cezurrencze of
’ ol
vetra—etnyl lead in wne 2rank 2ase., 4 duesuicon ¥as asred ne
A

when I was nere vefore and I said I nad no evidence on

that paint, I nave a liwwle oiv ol evidence wnien <culd

net ve zalled canczlugive, We nad an engine wnien ran 150

acurs on ethyl penrcol, and wanieh 2ouwained in any

congslderaocly more lsad whan is used <o.liercially. e drained

thae crank <ase 0ll, examined it for lead oy arglyses, when

suoge ned 1t vo sveam distillacvicn Tor an hour and A half,
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eltens, I wne questiocn was wnewvner 2 glazs ol warer wivhn

O

19 arcps of ¥alsky would nave any evlesh, weuld yeu whink

waat The LYo Here necessarily 2omparaplet -—- Uy guess

Feuld ve whas tne glass of wnisky vWould g nave a 2ansideraple
etlfect and wne £laszs ol wasner with 10 drops of walzky would

\ nave none uwnas

Q
(8]

uld oe measured,
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p CHAPMAW:  Bcme pecple nave ucld us that tney are aple wo
well oy sne smell ¢t whne exnaust gases whewvner ordinary
pewrcl or ewvnyl pevrel i3 beling used. Caould you nmell in

3utn 4 2ase? ——— I think iT a an says ne zan suelli A ohing

-~

iw is very dit{iculs vao digprove iws,

Q  Take your cin case? -—— (erivainly I nave never suelt The
\\.. L e e \_\ L‘l‘x ey '\
SN ?Q 2Nte La'ba olinegin vne exnause gas, and UL GENUEendy-—is
. _,\_.QA_‘ 7_.,:‘1“”"’&/ ;"‘;‘";“ 4 F o

.fcr:x¢4ﬁclue “e ent, vecause neuvra—ciayl lead 1s ueca mere
!

1
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readily oxicizavie wnan vhe perrel, and waaw it should persisy
tarcugn wae conmwuselon of c¢ne engine is quive incenceivaole,

A questicn was asked uals ucnning 00Ut nhe cocurrence ot

ol

weura—etnyl Lead in wvne oran® c2ase, & duesuicn ¥as as¥ked e
4

when I ¥as anere pefore and I said I aaq a0 evidente on

P

“nat point, I have a liwvtle biv ol evidence whien ~2culd

net e 2alled zonclusive, We aad an engine wanica ran 150
ncurs on ethyl pesrel, and wnien 2cnvained in many cases
congiderably more lsad than is used 2sciuiercially. Ve drained
the crank case 0il, examined it Tor lead oy amiysges, then
subjected i+t o sveam disvillation Tor an acur and a nal’l,
and concenvraced che distillave and exaidned it Tor leau,

We found .47 er 2eny of teval lead in wne oll, Jut no lead
in +wne steam disvilla:e,‘wnieh certainly would indicaue

that the tetra-etgyl lead dees not ¢22Ur in whe 2rank

case 0il. Taav 13 cnly An isclased 2ase aau I give it £OP
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L ‘ : or Bdgar,

waat 1o 18 #eren.

0 Tunere are any <ivies in t0e Uni;g% guarned ¥nere & very Llavge

| numpers ¢l 2ars arve using wanils éé%? aave yoﬁ nad any complainﬁé

as any vine in regard vo whne bmeli? ——— 1 nave oéen wold vhat

R R SRS |

’Ub‘ﬁ@é§jean gmeli a aitfference in wae expausv waen whey are runnis
cn ewayl pewural ron wnen wney are not, Je wAade eXperiments
cr o unis line, %We nave run a caAr on pure vesra-enhyl lead.
Tnat 1s wewra-enayl lead in pewrcl wWith no vromide cr cuner
Laverial adaed. In sush 2ases tney nave never veen aplie 1o
cevent a smell. On mne owaer nand if ¥e wake A4 small aounts
of di-euvnyline oranlde wne sale neaple gev vhe 331;e 3unell as

J./K(I:ff A :

wney de trem une v&nﬁa@&zhy& peerel: 2onsequently I expeco
waat taas 13 e ve antrivunanie wo wraces ot ovrenide acupocund
and netw we Lne presence of lead.

CHAIRMANT Buv wnevner you <2an snell whe uvenra-ewayl v newn,is it
£oTe oUlensive? ——- Persenally I 2culd ncw well whe uicvlerense,

Put vnat is a mawterel apinion,

3 1 nave again and agaln ccue acregs pecple wne say: “On, thav
car in (ront 1s ourning ethyl pevroll waat a oveastly swink"?
AT 2 dase
. -—— T wasg infcrmed by a %erian anly tne owher day that ne
nad oveen using esnyl Tor sone timeland ae wag uvriving scue
; {riends out in a zalcon ¢ar, and wne uan in the oack gead
began vt 2CLuLeNT on wae Taly vnawn the Tuwes ol evayl
) ﬁ}( \“v,..-._j‘f;’_ AT J.N"’\-'
pewrel dere wAjuring nli, Tois‘Germdnm said: %0n, it is not
\ ourning ewthyl pewrcl” —- ne nad net veen able va gev any
/ Lﬁfy . |
LLé&( \ . ethyl pewrol on wanat day and ne ¥was ourning scmeching else.
-

0C you 8e€ee ycu 2annet always tell oy a casual ocpinion,

PROFESSONR DIXOW: VYawldtne bromide 2ausge that sSmell? —--— The
vronide coupounds are in very ninuse dquanvities. But ninuse
wraces o oromide 2cmpounds are rasner devecsaple vy Smnell,
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as any piie in repard wo ¢he suell? —--- 1 nave oeéen wold wnat
Taes. 2an smeli a aitlerence in wne eXpaust waen they are runnin
ar. esayl peurcl {rei wnen wney are nowu, Je nade experimenns
crn utais line. We nave run 2 car on pure mwerra-enhyl lead,
Tnat i1s wmerra-enayl lead in pewral with ne oromnide cr owvher
raverial awced. In sush cages tney aave never oeen aple o
cecvens a smell, On mne cuwaer nand 1T we wake a small anouns
cf di-evnyline orcnlde whe saie people gew wne 33ue simell as
AT

%wney dc 1Tronm wne venz&&eihy% peerel: son3equently I expect
tnat thaw 13 uve ve averivusaple wa traces of vremide ccupeund
and nov WG Lne presence ot lead,

CHaIRILANS DUt ¥pesner you <an sSnell whe verra-evayl o now,is it
more ouiensive? —— Perscnally I cculd now well whe dilJlerence,

Zuw taan is a mavcer of opinion,
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aave again and again coue acress pecple wne say . "Oh, wnav

2ar in Uront 1s ovurning ewtnyl sevrcll wWnat a o&éasuly svingk»?
ﬂ/,(.@«_ YR A

i

——= I uag inlceried vy a‘égrién only tne unaer day mwnan ae

AT

aad veen Using esayl J{or scie nime,and ae ¥Wag uviving scne

{riends cus in a zalecan 2ar, and toe uan in wne 0acKk seavn

i

pegan uc cciulent on vae Tacu wvnaw the TWuwes ol ewvayl

. acod i TN U ¥
. s o . A .
penral dere wAjuring nim, Tois'Gewmam sald: "0n, it 13 not

ourning ewnhyl pewrol" —— ne nad not veen adle va gev any

ethyl pewrel on wnat day and ne ¥as ourning scmething else,

3¢ you see you cannoﬁ alvays vell oy a casual cpinicn.
PROFESSOR DIXOJ: Vamwldine bromide cause what Smell? —-— The

bronide conpounds are in very ninuse quanvities. But minuse
nraces oT bromide compounds are rasner devectavle by smelil,

SIR WILLIZM WILLOOX: As regards wne inuediate etfects, I waing
everyone has agreed that the danger irem carbon crcXide is
lweasuraoly sreaver chan lead? --.—- I saould 2ertainly =nhink 3c.

CHAIRZAN: ThankX yolU.

( Tne itness Wiwndrew)

( Tne Cowmnitvee aidjcurrned )
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