Tuegday, 15%th May, 1928.

NOTE3 of EVIDENCE
Baken verore

e

- THE COMMITTEE APPOINTED BRBY THE MINISTER CF HEALTH

70 Enquirs into tha possible aangars to heaith
resulting from %the uge of motar spirit containing lead
tetra-ethyl or similar lead-containing compounds, and v
to raeport what prescautions, ir any, are desirable for the
protection of the pPublile or of individuals in conneation

i with the use and handling of such motor spirit.¥
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3ir Prederick ¥1llils, K.B.E., C.B. (:gn 4 rm Q)
Dr Je. Co Bridge, FsReC.3s

rrofessor A. Ce Chapman, ¥.R.3.

Professor W. E. Dixon. MJB;-, FeRe3e

Major ¥, R Galwey; U.B.E., M.Ce, M.B.

¢ ~ Dr . H. Lander, D. 3e. |
o 3ir Charies Je H&rting Cele Qtp D. 8Ce P.R. S P !.R.O.P- ,,:
¥r D. Re Pye ¢

Sir Robert Robertson !

3ir ¥iliianm w&llebx’ KeCoIsEay CeBey MOD‘ N I-RQCQPo 5; .

- Kr 8. F. 3. Hearder, (secretagg) %gg

(Transcript from thne snorthand Notes of GAOR&E MOCRE & co.,'
33, Parliament 3traet, !@atm&rater, 3.Wele
TR & Talepnonaz- Viotoria 1875. )
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Dr M. COPLANS calied snd exsmined.

‘ CHAIRMAN:  You are an M.D. of London, 1 understandt —— Yes,:
. G You have studied medinine and the detalls of medicine? --—-— ¥e
:'E\\ - Q@ You have done a goﬁd{deal of research work? ——- Yesg. '
Q *fou have published évﬁorx in tne Journal oy Toxicology,
and you have bean sssocclated with 9ir Niehard Graham,
a wallow of The Royal 3ociety, on this same subjecty ——- ﬁot
exaclly the rape subject hul on t0X1ns.
Q We ara very much obliged %o you for furnisining this
- A Momorandwia you have gent in %o us: we shail keep it on
our racords, and we proyose to put sone qunstinns to yoﬁ
arising out of yvour worXx. In the wnz2in, of course, what
we want te know rrbm you L3 precigelv what experinents
you yourself have made, your observations and what rpsulté’
you have obtained, ynd what Gﬁdhﬂtlﬁns, ir any, you nave arawn
from the pxpnrirents.i I rotice, for instance, that you. o
paid a vigit to tha Lniteu Stat@e in the suunmer of 1927..
and You took ths ovpnrtu itv of eonsulting various paople :3r7
" in Ameriea in regara *o the use of etnyl petrol. Ybu tnen

!'I

rarar ua to th° rpporﬁ of The Burear of Xines 1n ragard to

T ' the expernnents wnirh tney have carried out, and you rerer
to varioue Amarican repcrt«. On that I may say tnat the
gommittee have bean rurnianad gith practically ail these |
reports that you nave mentionea, still, #e are much ohliged

to you ror giving ue the rererences. I gather that you , :',¢;

e
S
NG

‘3 ao not in your paper refar to tre burweon-uﬂneral's raport.
&)\ .
KE 0018259

‘Were you aware of that reports —- th yes.
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CMAIHQAN: You are an M.D. ol London, I undergtand? - Yag,

Q
Q

Q

+2

“You nave published s work in-the Journal of Toxicology,

- to varioue Am@fl?dn reprrtx. Gt that I may say that the

ware you awar@ or that repnrz? —— on yas.,
,glgnpa 8 pralihinary report Vith a My prinker, and they
‘patrol from that which Was gubgequently arrived at by

: ’or'Harvard waa a membﬂrmot tnis Oommittee subsequently

You have studied medicine and tine detalls of medicina? -

You have done a good deal of research work? ——— Yes.

and you have been associsted witn Iir Richard Graham,
a3 Fallow of The Noyal gocietv, on thia 2ame subject? f-“'§6
exactly the game subjeect but on toxing.

Wo arae very much os;lged o you for furnigning this
Momorandum you ﬁava R@Ft in %o usg: wo shalil keep it on
our racords, and ve propo«o to put eome queetinns to yoﬁ
arising 'aut. of your wo In the main, of oourse, wnat
we want to Know from you i3 precigely what experimenta_
you yourself have made, yaur ovservationg and what regults
you have obisin2d, and wnut Geductionsz, if any, you have d"

from the experiments. I notice, for instance, that you.

paid a visit to the United 3tates in the swamer of 19237, -
and you took the opportunitv of consulting various peopiak,
in Arericz in regara 4o tne use of ethyl patrol. You theﬁd
rafer us to the report of Thoe Bureauw of i¥ines in regard to
the experlments which tiey have carried out, and you rerer usé
Comvittee nave besn rurnlshad wibn practically all tnese
reports tnat you have men*ionéd, stlll, ne are mucn obliﬁed

to you ror giv&n us tna rﬁfbranre 1 gatner tnat you

?or 1nstanoe, I natlre tndt prolassor Edeall o6r Harvarad
give rather a airferent view g to the danger of ethyl

the Government 8qmmittee in Am@rira' and ¥Frofegsor Bdsall
8




L vewians

A ; I 4o not Xxnow wnethar'you'&ra aware of that? —— Tnis
RN rnport was pudiished 1n 1925,
T q Yag, -— I rather tninx that the 3urgeon-General's report

gaw the iignt of day gomewnere aboul January 1926.

‘ 5' ‘ 9 That 18 rtgnt; and tns work was dane. I tnink, between

L . Nay 1925 and the end of 1925, The written report

wag publisned in 1926. »-*'I think the Surgeon-general

L ) in his raport agked ror an apprcpriatxon from Congress
1n.oraer to. carry on sxperiments._

Q Tat is quite trua, but tncy daid 1ssue a repor% in 1926.
I notice that you rerer o nartain diﬂorepanales betwaen’
the tull raport of rhs Bureau of Mines which wae publisned f‘
in 1927 and the drart praliminary r@porﬁ whicn they made
in 1924 ¢ -~ Yeog.

Q The rull report in 1927 of courge embraces & groat deal
nore tnan what had bqen done in 1924% --- A good desl or i
tnat'#ork rofers to matters outside our gaope '

> nere. |

| - Q You afe quite rign&. Thig Committee 15 concerned |

tn enquire into the question of whether there 15 any
--danger rrom the use or oammercial ethyl petrol.
3 notice tnat you rerer to the possivle danger in
P ";;trarric blecks or a large nuMber of cars using etnyl
”ffpetrnl? - !as.v : o

Q :Hava you yourselr made any axparimenta to ascertain
zhese tacts? e I hnvo taken them from Proresaor

Iknmaramms work 1n Hew York~ but I thnink I was quoting
Y rrcm tna reporte. ”

™ Q at 18 wnat I gathered. You yourself nave not done any
experimonts of that kind? e HO '




saw the lignt of day nomawnere about January 1926€.
?nat 18 right; and the worx was done, I think, between

-

-:.ﬁay 1925 and the end of 1925. The written report
wag published in 1926. —— I think the Surgeon-general
in nis raport asked ror an appropriation from Qongress
in order to carry on experiﬁénta. i ,
Q Tat 1s quite true; but they did 1ssue & report 1n 1926,
I notice that you refer to certain almereyancies betwcen
the full report of rns ﬂurean of Mines wnicn waa publisneda:;

in 1927 and the dratt prﬁliminary repor% wniah tnay madn

in 192nr - YOR.
Q The rull report in 1927 of course emhracen 8 great deal

nore than what had been dane in 19247 --- A good desl or,v
that work refers %o mattera outside our goope |

H -t N . here . . . -
oo ¢ You are quite right, This Committee 1s concerned

tn enquire into the question of whetner there is any
danger rrom.tne uée'or commercial ethyl petrol.
I notiae tnat you r@rer to the possible danger in ) ~jff§

trarrtc blocke or.a large nunber of cars uaing etnyl
petrol? S—— YQBQ

Q ve you yoursalr mada any. expariments to ascertain

%ye taken them rrom Proressor

tpesam:aatsr ﬁ++ :
gendermnfs work in. Hg% York; but I think I was quoting'

© You yourseir nave not done any

Q tnat 13 unat I gntnerad.




AN Dr Qoplans,

Q Ycu alec refer to the possiole polluticn of wells and

#ater supplies? --- Yes,

£

But you have made ne examination of water supplies and
wells in order t0 see whether they are poliuted?

-— The experiments were conducted in such a way that cne -

¥ould necessarily infer that it was possible tc¢ pollute
tnese places,

2 I suppose you wauld agree generally with this; we all ynow

the danger of lead poisoning, and that a certain amount of -

lead is neqessary to produce lead boisoning. But 1if you navef

an infinitesimal auount of lead in a river, that is not

dangerous, If you have a large amount of lead in a river,

of course it would be dangercus, It 1s a question of amount?

-=-- And time gir, o
-3 4nad time? -— and of course the amount involves the question R

of aex and age,

Q Yes. Wnat experimenta have ycu yeursgelfl done, First ot all;__
1 think you have had an exanination made of the lead ﬂontents |
. . 1n the exereta af eertain men who had worked in® garageJ ?

- - Tnere were two men wno were Kept under independent medi' 1

Obsarvation bY their own d¢etors and Als0 by a speciaust

representing a London teaching hospital where they ara
S expested to dovthat Wwork, with the results that I have

stated, - There werse only two mechanios employed at thia plﬁﬂ e

W otherise moTe men Would have beem exauined, but it was nat

poasible to examine more than. two men, It Was necessary to T

B uhtain their consent and tnere was a s_eoial Qircumstane
: KL'."%"';?;‘,‘;:"‘.‘:’“",- “' o g s SR e D s e i 2 b P . et ?M’#M X A EIEE




" pessivle to 9xam1ne“m6re than two men, It was necessary o
 ”obta1n their aonsent,

RANC OUpp aben s —m— Gwme

But you have made no examination of water supplies and
wells in order to'aéé whether they are poliuted?

~—- The experiments were condusted in such A way that cne
would necessarily infer that it was possivle o pollute
these places. |

I suppose you wWould agree generally with this; we all Xnow

the danger of lead poisoning, and that a sertain amount of }
lead is8 necesaary to produse lead bcisuning;‘ But if you nave;
an inCinidesinal amount ol lead in a river, that is not

dangerous, If you ’aave A large amount of lead in !’ river,

¢f course it Would be danéerous. It 13 a question of amount?
~-- And tinme, sir. |

And time? —— And of course the amount involves the question .-

of sex and age, | |
Yes. What experiments‘nave you yourself done, First of 511 5
I think you have had an exauination made of. the lead ﬂontentsvi
in the ex"reta of Qertain men who had worked in® garager ? ‘
--- There Were t¥C men Who were Kept under independent nedical
cbservation by their own duotors and Also by a specialist
representing a Londdh"teanning hosnitai where they are -

expected tc do that work with the resutlts that I nave

stated, There were only two .mechaniss employed at tnia placvif

otherw1se nore pen would have been examlned but 1t was nct

Tld there was a special cimumstance

thaﬁ this +thing - had ntarted by being asked to Eive an |
Opinion aoout one car. 1 began by having the engines. tested.

I tnen aGVised that tnese men should ve medinally taxen oare;;

\. 4‘" ”‘Q

of, and a fartnisnt or three weeks elappsed before the co'sent%
d S
wag obtained and the men examined.




Dr Coplans,

/ Q3 You did ncot examine these nen vefcre your experiment started:®
\ --~ Xo; they were not examined at all as far as I Know, |
5 JQ You do qct znoew whether 1{ vou had examined them a nmonth

vetore ﬁhia #0TK started ycu would have found the sane apount

¢f lead? ---~ It 18 qQuite possivie,

Q You do net Knowd --- I de not Xnow at all. But I underataﬁdf:
that 1t is possible that these men do handle lead oﬂeasionally
L mut they do not handle it in this rorxm; they handle it in ‘bhe

erdinary Torm -~ that may ve in nass, _
2 ind you only examined the bawel content of one of these nen? -

~--— All these nmen were exanined vefore 1 examined then,

£

2ut you did net get a proper person to exanine the bowel
content ¢f men working in garages Whe were noet suffering fron
- tetra~-ethyl, f{or comparison? - - Mo, I did not. After all

this 18 a yery small faﬂt.

L

I an not saving Whether you snould or should net have done Bo?'

In this qonnectinn it was not done,

Then you mﬁke a generai statenent: "gpectroscopic examinationli

o

with pnctograyhis renova was enmplcyed on every acqasion
for the}purpoae ot detehtian of the presence of leade, 18
that’ a quantitacive test? <—— Within e@ertain limits it is
both quanﬁitatlve and Qualitative.

3 You do notkpagﬁw entiraty on the spectroscopic examinaticn?
—~ I did not”examino”gt ali, I sinply examined the reports

\%h ¢f the doctors who examined then,

U J3 Did thbse people who did examine themdepend entirely on

 aspe~troscop1" exahinatian? --= 1 amp not prepared to sav.

A'ou do not Know whetner they got tne lead cut ana weianed 1t?f

KE™ OISR
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You do noct xnoew whether i yvou had examined them a month

befcre this work started you would have found the same amount
6? lead? -~~~ It i8 quite possivie,
You do not ¥now? —-- I do not know at all, But I understand
that it i3 possible that these men do handle lead ocaasionaji
But they do not handle it in this Torm; they handle 1t in the
ordinary {orm -- that may be in nass,
And yeu enly exanmined the bowel content of 6ne of these men?
--- All these men were examined before I examined them,

But Qau did not get a bfoper persaon to exanine the bowel B
content of men worxine 1n garages Wnoc were not suffering trum
tetra-etnyl, for comparison? - — Ho, I did not. After all N
this is a very small fact, f

I am nct saying whether you sncutd or should not have done so?‘,i
In this ecnneﬂtinn it wvas not deone,

Then you make a general statemenv: "gpectroscopic exam1nau10nf‘é
with photographis reﬂord was empleyed on every cceasion

{er the purpose of detectlcn of the presence of lead", Is

that & quantitative test? ——--~ Tithin sertain linmits it 1s

poth quantitative and Qualitative,

You do not bagééfentirely on the Spectrosaopiﬁ examinaticn?

—- I did not’ examine at Ali, I sinply examined the reports ...
¢l the docters wnc examinsd them.

Did those psople who did 8Xamine themdepend entirely on

speﬁtroacopie examinaiion? -— I Am not prepared to . 8ay.

You do not Know wheth - they zot the lead cut and welghed 1t?

--- 1 a0 not Xnow, VI_Bhould think not, because sush a poind

wasg nade that tnere was sush a minute quantity.
There were sole otner peODle Whe nade these tests and you
utilised the results fOP ¥hat they were Worth? —-- Yes.v

Then ancther experiment ycu made was to examine sope pieces et

. b




LA 13 ur coplans,

the cveralls of these men? ——- YesQ, .
Q Did you for somparative purposes exawine pleces of the
overalls of ather ;en working in cther garages? —-- Xo,

3 So there again you yourself have not got the basis of

conpariscn? ~-- These fasts simply €onfirm the presence of
lead, | |
Quite. Then ycu make the statenent that the iaundry to

R

L whieh garments so stained are sent should ordinarily be
netified of the risks of handling such material, more
- partiqularly by laundresses, Why da you say that? '
-—~ I think that laundresses handling garments of workers in -
lead should ve notified af 1t vy reason of the particular :
sugsceptivility of women -~ handiing lead,
3 Do you happen to KnuuWWhether laundries are notified when
the cveralls of 1lead woraers are sent to them? --- Ido not
Know, but I ¥Know tnzt 1n the Horth of Ingland when they
cotain garments fro_ i tne lead workers the pecple are

warned tnat they Qama from Tead wor?ers.

£

Wnat sert - of lead workers? ——- They may be White lemd —
SRS P '<are quite a number ot 1nstances. =

- A “Tnat xind ot 1 sule applies tc all laundries being notified

Q Do you eeriouslv suggest that these partizular overalls that,”
we are conﬂerned with are so laden With lead that it 1s |
‘dangercus to send them to the lAundry? -— I do. . |

Q@ You seriously make that statement? --- I think so. People

f ,< | ,hﬁbitu&llv handling a garment 1iXe that I think ought to be .

warned. o

ZoThen you. made an experiment about - tne ggaporation of 1ead'“*

Somd el i e
S S RO S L e Wmler‘m ’-.-vz!.v el
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'habitually nanalin'

8Wap soaxea 1n kercsene. Lo ; i

ocveralls of ather men working in other garages? --- No,

so tneré agaiﬁ you yonrselfhnave not got‘thé bagis of
conpAriscn? —-- These faots simply Confirm the presence of
lead,

quite. Then you make the statement that the laundry to
which garnents g0 stained are sent éhuuld ordiﬁavily be
netified of the risks of handling such material, more
particularly by 1aundressee. ay do you say that? P
-1 thinv that laundresses handling garments of workers 1n:%
lead should ve notified of 1t by reason of the partiqular

sus"eptibllity ot women -- handling 1lead,

De you happsn to Know. whether laundries are notified when
the cveralls of lead wor&ers are sent to themn? —--~ I4o not
Know, but I Kunow that 1n the Horth of Ingland when they
cotain garpents Tro_m the lead workers the people are
warned tnat they come from lead worxers, _
wnat scrt of lead workevs? --- They may ve white 1ead —-
crdinaryt lead, Tnere are quite a nwnoer of instances,

That ¥ind of aule applies to all laundries veing notified,

Do ycu seriously eugg {t that these partiﬂular overalls tnzt
¥e are sonserned witn are 80 laden With lead that it is

dangeraus to send them%to tne laundry? --- I do,

You sericualy make that statemenﬁ? - I think 80, People ;ﬁf

garment 1ike that I tnink ought to be
warned.v- o

Then you made an experimont abeut the evaporntion of lead w1th

" a vied to seeing vne”’her ANy Of 1% Was ADSOTVEA? —-- ot 60

much that as to eeeinsﬁthe possibility of removing it.

Ybu put a certain amount ol ethyl petrol on the sxin?

- On my own sxin and I tried to Tud it off with a linen'

A




-

-

£2

£

£

jfpartiﬂulnv mcnkey‘waﬁ‘Killed and only a trace ot 1ead was
' €@ nd in tue”moﬁw%y »—'nc Lo™e than ¥a8 found 1n a owtrol

,animal? - Th&t may be e, It nny be that the mnnkey ;

DT Coplans,
I

Then you estimated the amount of lead in this linen ay#b
- Yes. - -
Then oy <aleulaticn you show that what was not removed bQ;
1inengx gwab wWas avsevbed by the sKin? -— X6, 4ll z'ad&‘i
tnat 1t wasz not removed,
Yeu say the gkin of fhé arm had absorved L5654 milligraﬁé
-—— Toe skin had mbsorbed it. |
Ycu do not say it was merely nct removed but you say thegixf
2d abserved it, That is cn page 2. 7You do not say it Qaa
svusoroved but that it wag not renoved? ——- Yes,
Are you acquainted with this experiment that was 2arried dﬁf;
Tr Xehoe? --- The only experinments that I Xnow of ars tnesé:
experiments quoted in the green book — if I may sall it the
greon boe%. It is ~onfirmed vy the facts in regard te the s
guinea pige -- 1t is on pape 380, There is a tavle,
Are you asquainted with an experiment vy Dr AeAc0e,
He kept a monxey f(or tnree years and on the skin ol the fw
Lonkey 730 of xeagiggilplaeéd auring the tnree years.

™HO ﬂuoic ﬂentimetres o; ethyl petral -- atter tnat tnia
&._‘f

in
did not absorb 1t. on the other hand/a very Large number of

experimenta in #hich the material was only avsorbed uy tne

“ pXin 1tﬂas found in the foetus recovered Crom the animl.

”Tnat Was confirmeu by Flinﬂ. Heo painted the s¥in of some G

w'goats and net only qu tne material abscroed uut the




3 Then vy 2alulatlion you show that 4nav 448 notv removea oy the .

1inensx  S¥AL WAS avSerbed DY the BKin? —— No. All I say if
that 1t was not removed. 'Z
- Q Ycu say the skin of the arm had absorbed .64 nilligranms?
~-- The skin had ALSOTDed it. |
L 3 You do not say it was merely not removed but you say the SKir
had absorbved it, That is on page 2. Yeou do not say it wa§
auvsaorved but that it was not removed? —--- Yes, |

iTe you asquainted with this experiment that was carried out;bg;

$3

oy Kehoe? —-- The only expet'imemz 'bhat I xnow of are these :
experiments quoted in the green boek — 17 I may call it th
is green bock. It 18 confirued by the facts in regard to the
gulnea pigs -- 1t 18 on page 360, Tnere is a tavie,
3 Are you asquainted with an experiment by Dr AeAoe,
. He Xept a monkey far three years and on the sXin of the
wenxey 72Q‘ﬂ af laiggggilglaeed during the three years.“
T#o cubie oentimetres qf ethyl petrel -~- af'ter that this
parcicular nonkey wag éilled and only a tracte of lead was
found in the monksy -- ne move than was found in &‘control
aninal? --- Thay may'be se, It may vbe that the monkey _ _§
) d1d not absorb it, On ‘the other hanéfa very large numoep of,i
exgerimenta 1n #nich the ateriml #as only ansorbed oy the -
”skin itms found 1in the foetus ‘Tesoversd from the animal, -

- Tahat vas cnfirmeé by Flinﬂ. ila painted tne axin ot sone

_f“”gOats and not anly””asftne material absmrbedﬁbut the

- f'pveanant nnimal abcrtea and the lead was found in the toetusy
snnwzng tnat it can bve ubsorbed by the auin.

KE 0018270 -




Voo Dr Coplans,

Q In regard tv the svmewhat alarming statsment that thé

water aupplies of Great Brif.ain might be enganaered if thi

material wers allowed, Have you made any calculation as

tv thse amount that would de neceasary to naxe ’chat posaible
- I do not ses the .remarks %tu which you rafar,

4 “The dangsr of pollutiun ox underground water supplied
as might arise when oil from ths engine sump of a car in
which ethyl petrml has been usad as motor fuel 18 poured

H on the grownd in proximity to a shallow well®? ——w Yea.
Tnere i alsv & specific statement in regard tv undergrownd
water supplies particularly shallvw wslls, whore there may
be clircumstances whaere there would be dangar. s

Q Then you give us a cupy of a letter from Dr 71imm which

‘ reachgd you in March of this year, about lead pvisvning in

v general, but not abvut evthyl petruvl? ~-- That ia showing
the effsct of & veyxy wnall duss. ‘ s

Q I thing you did a certam amount of work fur the Daily Mail? f-_

- Yeg.

q A series of articles was publianed in vhe Daily x!.ail on your;

g won(? - ‘Ina.t is sa.,f J.ha.t .ms on material Iumiahed by thes;
- ) e w!’w\r -
S - 'Research Asso ciation af Britisn Hotor bianuiacturers. and

'asaisted by the wmmittae on Scientific and Industrial
i Research, L ‘
| Q Do you conaider as a scien tific man that the amount of Worx
that you yourxaelf have done on thia subject ,justified the
/ ) && aomewhat alamist articles that you have publivhed? =—- Ib-bhiz
3 ) I say in this report that whatever I rownd was exactly what

was found in America. Thera is no difference in the findinsa
mha ﬁ ‘havo ‘baan alrmuiv ﬂ;madm 5

o R e v {mni ‘kﬁﬂ ﬁ‘hu‘ban -r-.q"}
KE 0018271 -
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tv the amvunt that would: be necessar,v to maxe bha‘o poasi

~w== I dv not see the remar&a tv which you rafer,

) ¢ "The danger uf pullution of underground water supplied -

o as might arise when oil from ths engime sump of a car in

_whioch ethyl petrmul has bsen usad as motor fuel is poured :

on the grownd in proximity %W a shallow wéll"? -—— Yaa, |
There is alsv a spacific statement in regard to undergrwnd
water supplies particularly shallow walls, whore thers ma.y

: be circumstances where there would be dangsr.

Q Then you give us a cupy of a letter from Dr #linn whiah
reached you in March of this year, about lsad poisvning 1n,1
general, bt not abvut ethyl petrol? =-- That ia showing
the sffect of a Very wmall dves. |

Q I thing you did a cer‘b:ain amount ovf worK for the Daily Mail?

| ee- Yesg, .‘

§ A series of articles vwa.‘e published in the Daily Mail on ydux:
worK? --- That is ua. That was on material furnished by the
Research Association ‘of British Hotor Manufacturers, and

. : asaisted by the Gommi_.ttes on Scientific and Industrial

Research, ' T

Q Do you consider as a acientif’ic man that the amownt of work ¢

that you yourself have done.on this subjeat justified the
somewhat alamist articles that you have published? ——— I thi
th 8 report that whatevar I found was exactly wha'b

"waa found in "America. The:'e 18 mo difference in the findings

- . : : / ;‘g
: from what he.ve been already foumi in the United States In'.,: &

I heve aaaooia.ted myself with. a very largs number vf peuple

in Amerloa wno A
unlimited use of

'pgider that the universal use — the

'éthyl Petrvl carries with it o number of

dangérso

Q That dves nut quite andwer my questium, which was whether you
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Dr Cuplans.,

consider that the amvunt of worL that you have dbna and.:

the results that you vbtained yourself justify tﬁé _sozndwm

alamist articlea. You yourself have dons very little?

--=- Wgll, I say that what I have dune, ag far as I have g

18 exactly in accord with the resulis that have bsen

produced by the Ame ricans. a3 appears in this graen buo&

Granting that what they gay ig true,

Q You agree that these articles emphasive what ja vary serivu

~ thing lead puisuning ls, and rathsr by implication suggest

that 1L the use of ethyl petrol were alluwed in this country

those bad results would Ivlliuw? =--- I thing I have said

if & large number of oars use it. I mean it is almost the |

direct cause of a la.rgé numder of cars using’ this n.‘.‘sﬁc;erjuzt.'!..'j
A few cara of course would amount to nothing at all, If a

large number of cars were placed in a particular spot the

danger would be increased. I du nut think I could have said

it more empimtically._}f-

Q Do you ’onmx 1t was x'ight %9 1ssue those articles after tne X
' Governmant had decided to set up a wrmnittee tuv enquire
whether the use af t"ais ma,teria.l was damemus vr not? |

—— As to ‘bhati 1 wuuld 11&3 % explain: on January 1éth
I was underta&ing With thn Daily Mail to act in assocmtion:

with tha_ Resegrch Asao ciation in a certain number of mazte‘rn,-f:
and to provide a written vpinivn un the materials collectsd
by them. That was in January, long befure any question

'}@""\ came wup or é.mrthing at all way propused by the Govern.'nant.'""}'?s;«.

N Ae & matter of fact at that, time the Govemuent were uppused,

T understand, to any Gavernment enquiry.

".M\L savathat thon your




e rvn m——y —— . - - wm g e weman e N W v ean ¥ wrd f shede MWW

-=- Well, I aay that what I have dune, as far as I have g

is exactly in accurd with the results that have been

n prvduced by the Americans: a&s appesars in this grasn booX,
eranﬁing' that what they say is true.

. ¢ You agree vhat these articles emphasise what a very seriouﬂf

~ thing lead poisuning ie, and rather by implication suggest

those bad xjsaulta would rolivwy ~-= I thinx I have sgaid

Vo ;t‘, a large number of cars uve it. I mean it is almost the
direct cause gf a la:ée number of cars using this materiéi
A few care of course wJﬁld awount W nothing at all,’ zt’ra
large numbsr of cars were placed in a particular 8pot t}ié}
danger would be increaé_ed. I do not think I could have sa.‘..
it more emphatically. .
Q Do you think it was rig'ht Vv issue thuse articles after the
. Qovernment had dacided to get up a Comnittes tu enquire

whether the wue of this material was darlsous or not?

~

== AY to vhat I woul”d lige t explain: un January léth

¢

I weas underta&ing with the Daily Mail to a.ct in asgsv cia.f,j,,m
with the Research chiatian in a certain nmuber of mazterzg,_

and to pruvide a wrifrben vwpinlun vn the materials collected

by them. That waa 123 Janua.ry, long befure any queation

contract with theﬂ

'to have an erxquiryt



?3. | . Dr Coplans, ¢

an enguliry the iwrx wag practically all duone and it wa,s
beyond my pewer, I was under & legal odligation te han‘
the material over to the Daily Mail, |

@ You were nwt respunsibdle fur the publlishing of the arfic;éd?f{
-— Kot the slightest,

@ I do not Knowwhat 1ntereat the Daily Xail has in it, lmt
if they were really anxious W get quite tu the bottoxﬁ of
this in a scientific way one would have thought that some
of this American worL -- ths Gu‘mrm;ent repurt, for insta.x';'_c’_
‘which was in rather an vppusite directivon to your &rticle:s} -
would have beun montivned oy thsm. Buw trat is net mentianed
at all, 1s it? =--— Oh, the gmerican wvemment Repurt, J: da
not quite accept that. The American Repurt appoared in 1926 Z_
and asKked for an appmériation Irom Cungress tuv cuntinue the‘:!:'
Word, |

Q But after a very exhaustive investigation the Govermment

- Cs:mmitﬁee did say that they were unabls to find any defihité_i

cases of lead poisoning in which they found the fuqfl'-ha.d

been used fuor from two to three years, and scco rdingly in ..
the view of that Gov::fﬁment Committee in Amerioca there was
no good ground for prohibiting ths use of ethyl residue

««««

as a motor mel.. T‘wds was not stated in the Dally Mail

articlea, I mean our Bx‘itlsh public would Rerhaps have
been mure oomfurts.ble i_r‘ they had been told that? =-- I ﬁlxinlc
Yhat Report ia more racént. I thing the result of what wasg
\\5 done was published in the Msdical Officer, As a matter of . .-,
\ fact I»publiahed thg whvle uf that article in the Medical
Y ’szicer. I Will g.‘b‘re the Sommnd ttee tho dates when I aoctually

P ,bnshea in the uedical Jourmla befex‘_eb the Daily Mail

.( ","W i T s st e LN m “ e
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Q@ You were not respensidle fur the publishing of the arficlé,js_?g.
-— Not the slightest, |

Q I do not know'what interest the Daily Mail has in it, but
| 1f they were really anxious o zet quite tu the bottom of
: this in a scientific way cne:é;uld have thought that svme
vf this America.i: WYL -~ the Governzien’c report, fur ’instanc

which was in rather an ogpusite directivn to your articles,

would have béan mentioned oy theme But that ia not mentioﬁl ‘;

}\\ at all.’isrit? -=- Oh, the gmerican Goverﬁmanb Report, I ﬁaﬁ
not quite accept th&t. ' The Americen Report appeared in 1926

and aaxed for an appmbriation from Cangrea;s to continue th

WO, |

Q But after a very exhaustive investigation the Government

Comnittee did say that they were unable tu find any definitae .

' 'cases of lead puisuoning in which they found tha ﬁxaaé-had i

been used fur from two to thres years, and accoriinzly in S
the view of that Guvernment Committee in America there was
fo good ground for prohibiting the use of ethyl residue
a8 & notur fusl, I‘h&tq was not stated in the Daily Mail
articles, I mean our Brlusb. public would derhaps have

been mure comxurtable 1:‘ they had been told That? == I thinx

that Repurt is more recent. I thing the result of wha'b wag
done was published inmtha ﬁegical Officer. As a matter uf &

fact T published the whole vf tiat article in the Medical
o ,o‘t‘ﬁ.cer. I will g‘ wim w'mnittee tha da.‘beu when I aatually
- , published in the ﬁedioal Journals before the Daily Mail

approached me, and I will give yau a long vorbatim repurt

vf the Sugaun General's rapurt, wim a .3eneral ressrvation i
in winich he stated that the evidence was such that tnere
was a certain danger iz‘zvgarag;es and that it was necessary <8

tv cuntinue the investigativn,

RE 0018276 ~ . 1




Dr Ceplans.
x1 « |

g Of course thare is danger in gsrages froi carbon m°n°xid€fﬁﬁ

--- That is One danger; but that may be taken away bf'?
ordinary‘meana. but the danger with lead remains. ‘
The Surgeon‘General did not decide the matter there and:
tnen- ne asked to e allowed to continue the regearan,
and the United States Government have not givenjnim the .
approyriation'that wéé:&exed for. | :

Q But thare ig a certain amount of work that is being donet
—— Yas; |

O It is a question of what value ig to be attached to 1t
--- Quite so; but yvour opening remark wap that I diaq not,k
publish tha 3urgeon-General's report. I say that I dia
publlan 1t in the Wedicai Journal.. '

Q I only sey that in The Daily Mall articles, which reach a
very large publie, you.did not refer to the investigations jj
that nad been made hy the American Government., —-- If I nad
done so, 1t would nave .been the same tning 88 had alreadv-»l
been done betore.‘in regard to tne nec@sslty ror further -
observation. | o

y Q quite., Are you acquaintad witn tnia report wnion came out

'on narén joth 1928. tnta raport of tne Amerinan Governmant? :
—— Ho. I have not seen tnat. I had pratty well aompleted '

my report beroro tnat mpart was publiisned,
QI was only going to drar your attention to the ract that thay
nad made alaborate examinaticn of the atmosphere in very

%ﬁ _many crowded placea -~ in pratty crowded American cities.

0  fhe 1mpor1ant thing I want to emphasise 18 this: that you

ata not o work so ae to gontrol your, raeults. that 15 to aay.
o5 i o g ,é&ém &‘

'Qa.minod Q.mmo tm m:nhsminu imiﬂ vwn&-\ndnn AW Ao wa s
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The 3urgeon-General did not decide the matter there and
then: he asked to bBe allowed to continue the research, -
and the United 3tates Government have not given him the
appropriation that was aexed for.

But thare 18 a cortain emount of work %that is being donet-
—— YoB.

It i8 & qunat:on of wnat vaiue is to be attached to it
-~~~ Quits &0; but your opening remark wag that I did not
publish the Surgoon—aeneraxis repart. I say that I dia |
publish 1t in the xaaiea; Journal. N |
1 only say>tnat in The Iaily Mail articles, which reach &
very large public, you_diﬁ not refer to ths 1nvest1gatlona 
that had been made by the American governzent, ——- If I had
done g0, it would hava veen the same thing 88 nhad alreaav
baen done before: in regard to the necessity for further I
observation. , BRE
Quite, Are you acquainiea w#ith this report which came outgﬁ ; 
on Mareh 30t%h 1928: this report of the American charnmantf .
--- o, I have not aeen that, I had pretty well aompleted

my report bafore tnat report was pubidshed,

I was nnly going to draw your attention to the fact that they

had made elaborate examinatlan of tna atnosphere in very
‘many crowded plaoes - 1n precty arowded Amerloan cities.

The 1mportant thins 4 %ﬂt to emph'sise is this: that you =

"aia not do warx so as to ocntrnl your resulte, that is to BRY,

you examinad tnesa tuo 3ecnanics wnO'werw working in a garaga
vwners etny1~gasoline was heing used,_ snd you did not examlna
correamnding men in garagea wnere otnyl-petrnl wag not betn
uaed. 80 that you had no vasis or camparlson between tnose

two claases? — tnat 15 p@rrootly gorract; on the otner nand.

,tnis was a prxvate arrazr and unaertaken vy & newspaper. o
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5\", o , Dr Goplans

.

Tne amount of money that hae been spent on this 1& pernapa :

not one-thausanntn of what has vaen spemt by the 1nteres$ea
parties in Americs, and it is not possidble ror an indlvidnal

g} like myselr. rnoelving mOney which is not enough to pay ror
e the 1n1t1a1 charges or 8 laboratory., I am bound to say tnu
because you are aaking for an mmpossxble thing.

qQ Iam not asking you to do anytnlng, 1 only want to se0 wna,
you did do. T am not in any sense saving what you ongntAto
have done. —-- This 18 the sort of work that I suggest oﬁgn

10 be carried out by the Committea.

v Q¢ You think you gave Tne*paily Mail.#ery‘gnod vaiue for the
money they palid youv -1 thihk I can certainly say that,:
31r CHARLES MARTIN: Dr Coplans, I 4o not wish to intrude uﬁ&ﬁ,f
v your private mattera. buz did you go to the Unitea statea |

e on purpose to study this hozard of otnylwpetrol? - N0,
Q rnat was puraly xncidental? --~ That was purely ineiaantalﬂf
I was tnere on certazn.mattars in eonnection with mysezr, éﬂ:
this matter wag vary munh 1n the air at the tzme.

Q st 13 what T tnougnx'"iwcuza yau turn to your 1ntr0ductbon

Tnera 13‘3 entenoe thare to begin witn whiehis

Ay on pasn 1
i "7? 1 am qﬁ;té zhcapable or,comprenenaing. as to why you wrote 1t.
"Ybu saY‘ 'The cpportunitvnaa arrcrded me ol appreeiating h
jsoma or tne %pin raatora wnicn have oblfuscated the 1saue ao
' 3 to wnetnar tne 8810 ar use or 1eaded petrol snould be
k‘permittea ag a motor tual. " ‘Gould you tell the Committes

P ”fwny you wrots tnat ‘sentencet -— Yes, sir. In New York otty,” ™
..'nerc tne aale is not parmitted. the evidence 15 that tnere

ere‘Very rev people wno nad lead 1n tnair systema 1n a normal i

b A A e e B
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Sir CHARLES MARTIN: Dr Coplans, I do not wish to intrude upon

o

 perm1tted as a motor tual-  gould you teil the committee , ‘
 ﬁﬁyf ou)wrote thet

" were ery Tow people wno ‘had lead in their systema 1n a8 norma1

or rour‘per cent haa it, wnereagépeople repreaontlng tnosaﬁ
" wno carry. on work Outside New. York, it was sald that 1n '

partlea in Amorzca. and it is not poseibia for an indi Vauu&i
like mysslr. raoarvlng;money which ig not enough to pay far
the 1n1t1a1 charges or 8 laboratory. I am bound to say tna
beaause you are aaking for an imposeidble thing.
I am not asking you to do anything; I only want to see wh&f
you daid do. I am not in any sense saying wmt you ougnt to
have done. --= This 18 the asort of work that I suggest cughm
%0 be carried out bv the Conmittee.
You think you gave The Daily Mall very good value for the. ..
money they paia yau?;éff I think I can certainly say tnat,

your private matters, but did you go to the United 3tates
on purpose to ptudy this hozard of ethyl-petrolf —— NO. -
That was purely incidentalt? --- That was purely incidantali

I was tnaxe on cartain mattsrs in connect;on.witn myselr, En'

this mstter Wag very much in the alr at the time. ,
That is what tnougnz.  Would vyou turn to your 1ntraductbon‘
on paga-lf There 1g 8/ éent@noe there to begin with which ,
I am quite incapable of comprensnding, as to why you wrote it.f
You say: 'Thevdpﬁortunitywaa arforded me of appreciating A

some of the %pin rac;ara which have obrfuscated the imsue as ...

to. wnetnar the gals o’:use of leaded petrol snould be

ence? --- Yos, sir. In New York cityv

ne sale 1svno armitted, the eviaence 18 tnat tnara

It hasg been,ﬂaidﬁthat outeide New Ybrx & very lapaa';

numbe of paople nave 1aaa in tneir sysuems, and that was tna E
polnt '8 to how many people normally nave lead in their

8yztem

*In New York 1t wag g£aid that not nore tnan.tnree_
ag %o ‘ g
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Dr Coplans

certain oaacsvloo per;cent of the peorple have 1t in tnéig

.syatema. er coursé. with a background i1ike that, it id

imposgsible to say wnsther the wholesale distribution °,

patrol has brnught on this universal distrivution or lead

or not. e

Q Yau tnlnx tnat obrusoated the issue ag to whether 133&91

p&rol snould be panmitted ag a potor fuely --- That vwas R

point, |

Q@ You think you could not daclde the guestion then at all

in tnose oircumatannﬂa. or only in regard to Hew York?

C —— Tna New York paopla gay that only 3 per eent of the -

peoplé nave lead 1n”tn91r systems; and the New York paoﬁia

say: ‘!bu have leaa outslde Hew YoOork becauge you are uaing
leaaea petroi?, ‘

Q You mean to say tnat you ¢ould not decide this point ag to

fiwhetna mlasdad petrol raa a publio danger or not unlesa you

,;‘;{}_,‘am’s.t m' New Yerk? ~— I tink so.

mmiiai 1"autnorniea do not t.um out the petml ocmmg X
G nos
cars gozhng 1nto Now York. I do not know why they /




impogsible to say wnather the wholesale distribution of

petrol has brought on this universal distrivution of lead,
é;; . or not. '
Q You think that obfuscated tne 1ssue as to whether leaded
Pirol snould be permitted as a motor fuely -— That was the.
point. ' |

¥

Q¢ YoM think you could ndt decide tne question then at all
in those circumstaneea. or only in regard to Hew York?

| —— Tne New York people cay that oniy 3 per cent of the
people nave lead in their systems; and the New Ybrk paopia
say: ®"You have lead outplde New YOrk becauge you are uexns

. 1oaaed petroi®,
Q TYou mean to sav that you could not decide tnis poin% ag ta }
whether leaded petrol wag a public danger or not unless youA;
aia it:in New York? —-« I think so. -

¢ ‘That 15 realy your opinion? --— I think so, yes.
CHAIRMAN: Kight wa aek.you whether ¢ars going into New !brk

-

have got to emptly out? --— I think it has been very rlully
stated by Mr Pranclie Powell in The Times of Aprili llith:
A grent point was made of the fact that the New York

municipal aumoriues‘no not turn out the petrol coming L
do not
rrcm the care going 1nto Naw York. I do not. know why t.my )_/_

turn out the petrol; 1t :s nothing to ao witn me.
Q ?30. na' I am only aaking you whetner it 15 tne raot tnat;

““they da not turn out’ thé Patrol from the cara? ~—- Fo, they -

'do not. I have unaarlined here the paeeage from the 1etter

in Tna rhnea' *In the clty of New York 1ts nsla is rorbidden.'
dut not 1%5 use, and tnousanas of cars uaing 1t daily pasa'; X
tnrcugn tna ‘Rollana tunnel to and from Jeraev City wzthoutﬂ

cnndztiona or nindrance. The reason for tne Kew York city_“_i
pronibition ig not well founded and will undoubtedly be ff;
RS - ‘13 _




31r CHARLE3 MARTIN: You are sevidently of the opinion that

RE 0018283

v_matter.; Picvadilzy, or coursa, 1s gotting very wide now ~‘

| you mignt choose a narraw gtreet. You have cnosan one ot¢

B¢ Coplans

removed.® That is the opinion of Mr ¥rancig Powell; R
chalman of The Anglo-American 01l Company. I respacsruiiff
suggest that ir Mr Prancis Powell reads the report of #
Dr ¥lynn of The Columbia University, ne will see tnat
he has carried out certsin experiments in regard to
ethyl petroi, and it will be an answer to his question.'

the discharge into the atmosphere of exhauat gases from

gars uging ethyl petrol may be a gariocus Public danger in
crowded areas. That 1is at the bottom of pugs 9 of youf;
memorandum. That 18 your visw? --- I think go,.

That ia what you say; that ig your bdelier, is not

it? ~—- That 1ig 20.

suppbéing we were to‘ﬁake for i1ilugtration a block in o
?iccadilly, and supposing I had to remain there amonge&lineA,
cara for an hour and tney were all uging ethyl petrol, |

a0 you tnink that I ﬁhould run a serious risk of being
poisoned with lead? - DO you gay in one hour? .
Yog, in one hour, = I snould gay certainly not. I snouxd
not put it a8 one nour. but I tnink if your duty kept you i
zhere. on point duty, we will gay, it would ve a dirrerant

the widest streets 1n Great Britain. }
I Just cnosa Piccadilly becsauge I encounter moremglacks |
in Picnad111y~than anywhere. --~ I think you also

got blocks in very swall narrow streete outside
?iunadilly.




. , ' Dr Cuplana,

@ But do you think that Lif I were there for an hour I should
be in any danger of'gétting lead puisoning? -—- I think the
whole risg i3 an industrial risk, I think it meana being a
long time under expusure, and it is particularly intensifi;ad
in the case of wumen and youné children, I do %ot thim: L

your illustration hslpa yo'u very much,

Q@ That is rather a nasty 'bning tu Bay? == ‘é’eli, I should no T
describe it as a good  iilustration or it i
at all. You asfxed ms to tare your case, did not you? 3

@ Yes. Do you sthink then that it is a pudlic danger tuv the
plice force, HNuoudy else remains fof an hour in & bluck
where there are thsee cars cuniinwusly, although 0f aoursve“f
the policemen dv that? --— Well, I dv not Xnow, There may
ba psuple selling thinés. There might be peuple remaining
about for certaln reasvns, 3But taxKe the case of shéps cluse
by: in a narrow snraet vmere there arg blucks: lots of
gshopKeepers are there, w’ﬂ pPeuple on The pavenments «- anybodjr.
why Just one person? x suppoae a poli.ceman in mrticula.r ‘
on poim duty would get a certain aznount of it,

Q You thin& they wuld not suffer, firay of all, from carbun

| S monuxide puisoniug? --I thimi the ac.tual discharge of ‘che
- E | gaa end tha disturbanee uf the air would be sufricient,
The tendenoy 1 of ethyl-prtrul 1a %o settle more:rtiiosa
\tnan tne carbon monuxide and 1t romains nearer the gmund.‘f

{ é') Q But as you kKeep a certain distance fmm the ground would

a not you be more :Lizcely to get away frowm 1t9 ==~ I say in

the ce.se of small people wha are nearer the ground you

‘would get more of it, and they are th@ particular paople

,A;,_.refa&xa; to. - As a. matwr of fa.ct you,vill J’ggjz get the lee.
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- would ge'b more” of ity
=3 refer to. As a ma.tter of fact you will Juat get the l‘w‘d :

‘ carbon monoxida will be disturbed by the vrdinary paasage.:

“of the car. Might I suggest that in order to obbain a

- e vvacsy “v

long time under ex.posura, and 11; is particularly in‘cenaifi‘i'
in the case of wumen and young children, I dov rwt thimt
your illustration helpe you very much, " |
That is rather a nasty ti;ing tv say? --- Well, I should rm
describe it as a good 1ilustration of it
at all. Yuu asxed ma to taks your case, did not you?

Yesa, Dv you think then that it 18 a pudlic danger tu tha
police fcrce. No oudy elaa remainsg for an hour 1n a bloek |
where there ars thsee cars continwusly, a.lthough of cours}
the poliqeme,n dv thaﬁ? "-- Wwell, I do not Knuw, Thaz‘e may
b3 pavple selling thinéé. There might be peuple remainiﬁé
about for certain reasons, Bub take the case of shaps close
by: in a narrow stree¥ whare there ars blocks: luts of
shupKeepars are there, anl psuple on the pavement —-— awbod;;
why just une person? I suppuse a puliceman in particulay
on point duty would get a cartain ausount of it, ,
You think they would mjtksuffar, firat of all, from carbun‘“;‘“"‘:
monoxide pulsuning? -F- I think the actual discharge of the |
gas and ths disturbance of the air would' de gulliciant, |
The tendency 1 of e.thyl-prtrol is to settle move -iil_
tnen the carbon monoxide and it remains nearer the ground,
But as yvu xeep a oartain diatanoe from the ground would

not you ba more lix.ely to get away fruig 1t? - 1 say in

_,tne caae of ame.ll peo.pla_wha ara nearsr the ground you

a.na' they are the particular pesple

~ at the breathin.; 1evel.v -

And 80 you will in the case of 'bhe carbuon monvxide? ——-— The

 perfoctly sclentific four-square answver, the only way to do,_




1e Dr Cuplans,

this is by vesting it vn a very large scalel! carried oub

' quite apart from private pevple == 0y a vomaittes vf this
aort’xvnose provinge it is, tv stard with, FYou are ausLing
me to sattle quesvtions wnich can only be ssttled in that
WaYe |

(, Thsn your vpinion cumes down To & werd guesa? —-—— I dv not
thing sv: out if you asx me, wnat aswout tas réla'tionship
patwaen the rive and fall oi lsad and garsun monvuxide, if
you want a sclentific angwer Jou must 03 pgreparsd Jo 2o o
the extent ol gstting a scientitic ansgver., I youw ask ms ag
an ordinary pverson ¥ sy Yes, lead i3 a heavy stuiil it
tends tu doscend, whereas cartun munvxide gas tands to rise,

Q You nave abdsvlulely not the haziest ldsa how iouch lead
thore would 5S¢ in sush cirdwuastancas? —-— Wa Anow how
mugh carbon monvxide there would de, frum ProigasorHenderson
WOTK,e

&, I am perfectly famillar with Proledsor Henderson! s WorL?
-—— Thegrslore we might surmiase the anount of lsad that is
in circulavion, |

§ Suppusing I came to the cunclusion that if I breathed for
an nour —= given your maximum lead output of 90 nilligrans
per CUBiC MaLre ==w===? —-- That i1a a light proportion,

§ Wwell, call it 100 milligrams. JTake the maximunm possibdle,
Of cvurde I would not be breathins pure exhaust szay,
Suppesing we diluted iv in L1007 you would agras that that
is a very small dilution in the ailrl 1 in 100 7 == In vrder

tu dring vur risurss dvwn %w the American figures I

a7

{ caleulated 1 in 5,000,

KE 0018286

§ I am asking you some quesiiong and I_.__m.quld‘ B very glad
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| MUTL WHOSS PIOVLANCY 4T L¥, LU SU4C0 Will., YOU ard asking

ca.lculated 1 1n S.OOO.W

’ v
me tu settle questiuns wnich can unly be setiled in tha

way. :
Then your vpinion comes down tw & mers guess? -— I do not :

thing sv: but if you ask me, whst adout the relativnship

- betwaen the rise and fall of lead and carvon monuxide, if»i i

you want a scientific answer you must b9 prepared vv go to-
the extent uf gotting & scientific answer. If you ask me as

an ordinary persvn ¥ sy Yes, lead i3 a heavy stuff: it

tends to descend, whereae carbon munuxide gas tends to rise,
You have absvlutely nat the haziest idea hew much lead

there would be in auch circumatanceu? —— W3 Know how

much carbon mvnoxide there would be, frum ?rofesaurHendet'son'
workK. | -
I am perfectly famillar with Prolesaor Hederson®s Work?

- Thorsfore we might. surmisge the amount of lead that 15

in circulation.

Suppusing I came tv the cunclusivn that if I .breathed for
an nour —- given your maximum lead output of 90 milligrams
peor cubic mevre —=—-=-p —--- That is a light propurtion.

Wwell, call i% 100 fnii‘lj.'grama. Take the maximum pogsible,
Of course I would naf be breathing pure exhaust gas,
Supposing we diluted :Lt in-100: yvu would agrae that 'bhat

is & very small dilution in the air! 1 in 100 9 === In order

- $o bring our figurea dﬁwn tu the American figures I

I am asking you Bome queetiona and I should te Very glad

if you would try and fﬁllow. I have given 100 milligmma |
of lead per cubic me'bre as a maximun: then I give 6 per
cent of carbdun munoxide -=- which 13 a very mvderate estimate
that would give us 60 metres vf carbon munoxide, We must

o

16
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10,000: it is going tov be & parts in 10,000 -~ ,§ per cent?

"_-- posnibly with tha

Dr Cuplans,

assume that you have diluted it —— it duves not very mush

matter, but you admit that dilution by 100 is a very diluted

exhaust gas, That has never been found in a garage?
-== Four parts in 10,000,

It is goinz tuv be & good deal more than four parts in

=== Yas, -
It I breathe that Tor a.n hour, i it has 100 willigrams of 9
lead, I would byesathe hdlf a milligram of lead, but I shouit
breathe 300 cc. vf ¢ 0. You will admit that as substsﬁtiam
correct? —~=- Yos, I will accept that, [fnat is 300 ce. of ©
G20, would have saturated my blood and I would have o be .
taxaqiaway in an ambulance? ——— Quite sv. You would not stax
there that tvime, _ | I
No, but I must stay therefur an hour tu get ths half
milligram of lead? =~— Quite go,.

But would half a milligram of lead matter to me? =— XNot
the slightest. '

Would 300 oc oi‘ C.0, ? — Tha.t would poison you.

Then may I not suggeat tha.t you have somewhat exaggemtea |
':est intenticna of protecting t"ze S

public health — the de.nger that of necesalty arises in

oonﬂned areas. I aay exaggerated, that 1s all? -— Well.‘_
how fa.r is it Jus'ciﬁ.a'ble tu exaggerate a risk tu pudblio - |
health? ,

I m am asking you questiong? --- That i3 the vhols praotic

of public health tv e&aggerata tize risxi tuv say "Do not

Lo o things becausa of tha ria&"

,,Then I may take it ’chat you admit t%a;g you have exaggeraced

T R TS e R
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Cele would have sa’aurated my blood and I would have to be

B e e e W ARAAE  dadd v BRChb RS [

-== Four parts in 10,000,

1t i going tu be & guuvd deal more than fuur parts in ‘
10,000: 1t is going tv .be 6 parts in 10,000 == ,§ per vce}n'bf;
~— Yes. o |
Xr I breathe that rur an hour, 1Y 11; has 100 willigrams ot‘
lead, I would bueathe half a milligram of lead, dut I shoulgd
breathe 300 co. vf C.0, You will admit that as subatantiéﬁ

0orreot? —-= Yos, I will accept that, [fnat is 300 cc. of

- - o S o o e T e

taxnaway in an ambulmce? - Quite so, You wauld not at_p.;
there that vime. ' a |
No, but I must stay tﬁefeﬁar an hour tv get the half
milligram of lead? =—-=— Quite so.

But would half a milligram of lead matter tuv me? —— Not
the slightest. | |

Would 300 cc of 0.0,? -—= That would Poison Jou.

Then may I not suggest that you have somewhat exagsserated
-~= pusaibly with the besiz intentions vf protecting the
public health -~ the danger That of necessity arises in
éonﬁned areas. ¥ say exaggorated, that is ally == Weil.
how far is it Jus’ciﬂable to exa.ggerate a risxg ta public
haalth? | S B |

I sxm an asxing yau questions? ww= That 13 the whole practic

~of publio hee.lth 'co exaggera.ta the risk: to aay *Do not
Cdv thinga beeausa of the risk?, | L
" Then I nay ta::e 11: that you a.dmi'c that you have exag:e rated

ths risk? —— I totally deny thac, air. I may havae

_over-estima.ted. the result of wh&t is communly wused, but

‘ at the Ba.me ‘bime it iu Justifiable tu vver-agstimate risxs

and exaggerate: that is part of the practice uf pudlic

’ health now all uvar thﬂ World. We du not tall paople the
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and the oons’cant brea,thina‘ in af a third of a milligram ‘
'per hour is undoubtedly, 1n the light of industrial exparie:

& ﬁ;,in the lisnt ot lead tests, was two Mllisxems for eight

Dr Cuplans,

danger in scientific termsa: we say *Dv not dv this, or it
will punish you for % doing it*, With regard tv the

6 parts in 10,000, do you mind spesking of 4 parts in
104000, and then recunsidering your figure in the light of
4 parts in 10,000, beoa.uae to my mind you ha.va created a o
hyputhetical case, a,nd I am?,prepared tv answer a hypotnetioa.
case. .
Will you taXe 4 parts in 10,000 of carbon monoxide. s:_ha.ﬁ

would be on the limit of caroven monuxide? --- I am nut af

all sure, air, You will have & witneas folluwing who
will Ye prepared tv speas tu you ivith authority on the o
analyses of gases in garagas. I understand that 4 parts
in 10,000 ia nut at a.ll unusual in a garage,

1236231% that? -~ Thm would you mind, in place of the

half wmilligranm, reducing it tu four—-sixths: two=thirds of

a half, that 1z a third of a milligran?

Yeg? «-- 8v in place of your half milligram you admit ‘bha:b}';;iif,_.
there is a third of a milligram of lead?

Fould a third of a milligram urt youp === m;. not at all'
but that is not the paint. lead 13 a cwmulative poison,

a very wrcns thing to permit. _
Supposing Yyuu were ﬁo taxe the conclugions of Dr LegZe. =~
an expert un lead poisoning, you will admit P --= I ask thac

all thaese things should be interpreted in thse light of hia'

experience.

] plunbism
Very well, I thinx he ae.id that the 1limit for a miner, forl

HARDE A e e
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§ill you take 4 parts in 10,000 of carbon monoxidé. That

6 pa"‘t"a i.u : G,Ooo, do you mind upeaxms o: 4 parua J.n
104000, and then reconsidering your figure in the light of

4 parts in 10,000, beoa.use to m'y mind you ha,ve oreated a

hypothetical case, and I am?yreparad tu anawer a hypotnetical

cago,

would Be on the limit of carbon monoxidep —-- I am nut at
all sure, air. You will have a witnesas fulluwing who |
will be preparad to speag tu you wiﬂm amthority vn the
analyses of gases 115 garages. 1 understand that 4 parts _v
in 10,000 1s not at a.ll unusual in a garsge.

do not
I/adnit that? -—- 'l‘hm would you mind, in place of the

half milligran, reducing it to four-sixths: two=thirda of

a half, that is & third of a milligran?

Yeg? --- Su in place a_i‘ your half milligram you admit that
there is a third of a xvzlilliygram of lead?

Yould a third of a milligram hurt you? —— Hu, not at all;.v"
but that 13 not the p&int: lead is a cumulative poison,

and the constant breagthing in af a third of & milligranm

par hour is undoubtedly, in the light of industrial expsrienc
a very wrong thing to pemit, |
Suppusing yuu were to iaze the conclusgivns of Dr Legge -
an expern on lead puoisuning, you will admit P === I asx tha.t‘
all theae th.ings should be interprated in the light of MS

. °1<Parience. T TRt

plumbi sm

hVery well, 1 thin.& he aaid that the limit f.;r a xhiner, for[

in the light of 1ead testa. was two milligrams for eight
hcurs a day? T thoug,ht he sald 10 hours a day, atill,
1t dves not matter, A total of tWo milligrans a day.

Yes;.‘ e:—hé(me third of ‘a milligram would last ms six hours,
This ta&es me threa hour 8 tu get a nmilligram, Is 3.15 :

, reasonable to suppose ’chat anybody is @oing to atwp in 8




Xie

traffic bdlock for six hours every day ol their 1ire.
- I 40 not know. Yoﬁ.were talking about 8 garsge.

¥o, I wag talking about a trarfis bloak; I have not gaid

£

anything about garagaa. «== I thought you were talking abou'
the ventilation of a garage. I said that an expart wonld,-
tell you what the air iéinin_a garage: four par29 ;n ten
thousand, . |
Q But 1 was referring to 8 remark of yourg on page 10 of A
your memorandum, and I asked you whether you did not tninxg
you had exaggarated 1t? ~— May I be allosed to 100K? o
CHAIRMAN: "In traffic blocks, with the racing of engines tnat ?yf
ocours 1mmaﬁiatelv rollawinm a period of idling and atoraga ;t;
of lead in the exhaust pystem - g0. resulting in denge disaharg«
of rinnlv leaded exhaust - the conditions of ailmosphere may
wall become highly dangarnua in the immediate nalgnbaurnood

whare tne ﬁettling haavy ‘lead dust will 3] Qn acoumnlatlng.

That 1@ on paga 10, I BOB ¢ omee v o e ot e v e e s o o et
The rwason tnat taxea place 13 this: Following tna 1d11ng o

an angina ymu suddenly got a racing and get a aischarge or
s riehly;leaaea exnauat. - g L
str cm’m, S:Au'rm imey
mogt br":he‘time they

_uld.be 1d11ng in the bloek? —— Yes?;

ut you havo tnat repaated. 3 1mag1naa that tnat block 13
taking placa ror rive minutes, 1n fact it is going on all’

day 1ong. ana evarv rive minutes you are going to have a riak

of a number or engines with a discharge of clouds richly ' :
.. iaden vitn 1e&d’ that 13 the condition that I have in my mlnd

3. ibu nave explalned to tne cnalrman tnat you‘were not able

.:‘v--- %a hga h“,“ :




0 ¥o, I was taikx‘m SITRE & urazrxe nxuu&. Loy e e e

anything about g:r3ges, === I. thought you were taiking abmtj"fw
the ventilation of & garage. I said that an expert would
tell yoﬁ inat the alr waa 1h a8 garage: four parts in ten
thousand, '

2 But I was referring to a remark of yours on page 10 of
your memorandum, and I asked you wnetner you ¢id not think
you had exaggerated ity ~~- Moy I be alloyed t0 loak?

HAIRﬁAﬂ. *In trarfic blccks, with tne raaing of engines tna%
ocaurs 1mmadiataly rollowlng a period of 1dling ana atorage

of lead 1n the exhaugt system - £0. repulting in densa aiﬁanarsg
of rianlv isadad exnaust -~ the conditions of atmospnere may
well become highly dangarcua in the immedlate neighbourhood :

where the gettiing hsavy lead dupt will go on accumulating. ;

That 16 ON PREE 10, =w= I BOB. —mmmm oo e o

The reason that taxes’ﬁiéce ig this: FRollowing the 1ditng 6tuf§

K an sngine ybu suddenly get a8 racing and get a discharge ar =

e richly 1eaaed exnaust.ﬁa

31r CHARLES MARTIN: They woula not be raping all the time;
most or the time tney uould ve idling in the BlOCK? == Yes*
vut you have tnat repeated. I imagined that that dlock 1e’
taking place ror rxve'minutes, in ract it 1s going on all

day 1ong, and every’riva minutes you are going to have a risk’
of 8 numbar or enginaa witn a Qischarge of olouds rienly . .
laden witnflead t a_tne condition that I have in my mina.

Q You nave explalnea"‘ the Chsiman tnat you were not able
‘ ‘othner : i o
to exannngﬁm»ohaniea who had been engaged with oars that

uaed atnyl petrol ﬁ}ln'yhur experinents; and alac that you :T

K had DOthaﬁﬂ&n opportunlty. or 1t 4id not occur to you, to
: Mﬁ'

axamine tnalr axcreta berorehsndf el § nad not the ogportuni

Q AnYhow. 1t wag not Qone? —-- I nad not. the apportunity;g

';. 19
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Q¢ As a sclentifis man do you feel justirfied in drawing any
ennelusion whatever from the fact that one of those msohah_T
had got a trace of lead in his Lpsoes at the end of that tigéf %
--~ 1 titinX it Jjustified having such a man undar ohservatzbh.

¢ I asked you whether you considered it Jugtifisvle to draw~}
any conclusions. -~ ﬁow srhould one draw & conclusion rrnnian ;

cape, Or N0 CABABT

CHAIFMAN: Your answer ig No? --- Tnat ig #o.

E-

3ir CHATLES MARTIN: Do you tiiink it would be sbeurd to dra#iéﬁy
conalusions? —- I tnink s, o
@ On the other nand, I gathered that you atiached cansidarable §
impartance to that, from some sccounite of youre that I saw 1n ‘
The Imily Kail. Wag I mistaken, and you do not attach anv
1mpnrtarc9 to thatt? - I attach no undue inmporiance to 1t.
I say I conglder 4t Justified,
@ I mez2n, t3lking %o tnie Conmittony ——— ¥o, I ar not talxing to'
8 Committee, I an tal&ing to a8 public meetinge. ,
_CHAIRMAN: You are talking to a cammittee. ---~ Yag, but this ia |

public evidenca, thererore I am not entitled to say what .

* nappened. Wnat I said was that it is as weil that these mén ;;

 8nou1d be Xept unanr madioal gbgervation: I gay that was " i
Justitiable. Tnera is a rish.

CHAIRMAR: Let us get 1t quite clear. Altnough the Public 15 hara;
wa are expecting you to angwer to the best of your ability.
- Yo, I nope I:sam. But what I mean ie this: this exauintthn

in rather ninging round the faet that I reported things ini E

P The mi’iy Mail. As & matter of fact I prefer to bde examined

an tnte memorandum wnian I have submitted %0 the Qommittee.-fr
ORARLES. &%m& {s whe

I quita agree witnﬁ
KE 0018"94



fniaa gOV 8 Yrace Of 1@ad in ais r2ces at the end of that timet .

--= 1 think it Juatified nezving such & man under observation
¢ I asked you whether you congidered 1% Jjuptifiavle to drat;: ‘
any conclusions. —- HOw ghould one dra¥ & conolusion fTom on j
cage, Or tyo capas? S
CHAIRMAN: Your answer lg No? -—- That 1g g80. :
3ir CHARLEZ MARTIN: Do you tiink it would be sbpurd to draw any
conalusions? —— I tnink spo. |
Q On the other hand, I gathered that you attached ccnsider&bleﬁ
1mportance to that, rram gome accounte of yours that I saw 1n
™e Iaily ¥all. Wes I miataken and you tdo not attacn anv
importance to that? —— I sttach no undue importance to 1%.-‘
I gay I consider 1t Jjustiried. “M_
¢ I mean, talkzng’to thie Committeey —— No, I am not talkingifofﬁ
a8 Committee, I am talking to a8 public meeting.  ”  :
CHAIRMAN: You are talking to a Committes. - Yes, but tnis'iéf;?
public evidence, tnsrero?a I am not entitled to say what
happened. What I sald gag that 1t ie as weil that these men
ghould be kept under ﬁadical cbgervation: I pay tnat was
Justifiable, there 13 a risk.
CHAIRMAN: Let usg get it quite clear. Although the public 1s hare,
we are expscting you to anzwer to the bent of your ability.%$ﬁé
. xes, 1 nope zram. But what 't mean ig thie: thls~axa&1nttion i
is ratner nxnging rouna o
The naily'nail._.Aa

tna faet that I reported tnings 1n

ar of fact 1 prefer to de exsmned

on thig memorandum wninn_/ have subnitted to the Committes. =

8ir ORARLE3 HARTIN: x qulta agree with yauu ‘Tnat is wny
I mentioncd tne membrandum‘ ~~~ I think when I commnnicazod
thie mmmorandum I said that I should 1ike to be crosﬁ-examined
or to answer queatlonn on the memorandum, not on what appearod o
in rne naily Mail.~a1tnougn the naily Maill artiole:Lnot in any
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shape or form vary from this memorandum.

AS t0 the experiments that you did yourselfl - putting 58 ﬁ~

5 oo, was it, of ethyl petrol on your arm - what partxculaf”?
method 4id you uge for estirating lead under those '
circurstarces? —~ I have tabled a 1ist of methods used.
But I have not seen theme. ——- After 2il, I sm asked to pfél
26 copies of these, and it is at my own expense: five offgiz
copies are quite sufricient. | | ﬁjvn
Did you uge the spectrogeope methodt? --- No, thig ip a d1r§§§
determination. .f; 
You are respon2ivle for thatt -— ¥og, I am responsible ed?
for that.
You have sald how you aid it? ~~- Yas, .
That we shall gee. »1 could not make out from your answersktoi
the Chairmman whether you were aware of the Enquiry into tﬁé
possible hazard of this material that was naderaaken.by tne
nnited states ?ublic Health Service between June 1925 ana

January 1926. Thig is ite (Indivatlnﬁ publication).
You Lnow'thxs? - In tnat particular Ion%%i;ﬁiawé xnow it,,
I know tne publication or tne Report o RechsaridTl Engineering
and to that I rarer 1n the artxcles that I have alraady

publisned 1n The uedical Officer and Tne British Medical "i

Journel. I was avare or tnat but the date you rater to,
June 1925 to :anuary 1926 ig not in accord with tne parica N
that I know' the period of inveatigation that I know is Irom
May down to §1X Or seven months following. e

Thers was only one Enquiry by tne United 3tater Public Health

_3erv1ce, and tnev mada thelir report in January 1926.

f"%zpat nag. specirio refarence. tQ~l ,;gaa An garaga worxara,
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,'service. and thay maae

That was published in 1927. Then hore is another report.

method did you uge for estimating iead under those

circumstances? —-~ I have tablied & liet of methods used..g‘

But I have not Seen them. ~~- After 23ll, I sn asked to prasant

26 copies of these, and it is at my own expensa: five or aix*
copies are quite sufficient. e
Did you use the spectroscope method? --- No, tnis 18 a direot .
determnation. o
You are responsible for that? —— Yes, I am responsidle .

for that.

You nave ssid how you did 1t7 —- Yos. o
That we shall saa, ?Z'could not make out‘rrdﬁ‘ybur answef;\foé
the Chairman whether you were aware of the Bnquiry into tne -
posaible hazard of tnis material that waz uadertaxen by tne
United States Pudlic Health Service between June 1925 and
January‘l926. Mnis 18 it¢ (Indicating publication). Lo
Tou kﬁow thia? -— In that particular formm I 4o not know 1t. -
I know tne publication of the Report of Mesheari®ssl Enginesring
anda to tnat I refer in tne articles that I have already
publisned in The Xedinal Officer and The British Hedical
Journal. I waa aware ot tnat, but the date you rafer to, ;
Juns 1925 to Jannary 1926 is not in sccord with the parioa
tnat I knnw. the perioa or 1nvast1gation that X know ig rrom
Kay down to #ix ar eeven mcntns fellowing.

There was only one Enquiry by tne United states Public Heal&n

.-..f»A,;

their report in January 1926. ‘

)—-— That has specirie reterence to the lead in garage workers,

b 4 taxe 1%- ethyl—petrol users.
Ybu have not seen 1&? -==- It may b2 referring to tne same tning
beoauas we are told tnat there are other reports, *gpg;,is an ‘

e;f:

allaged Government report. (Indicating green book),

i

21
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Q 3But eurely 1t is sufficient to ldentify it Dy the United
States Publis Health 8eiv1va. The other LOOK you refer to 18
The Bureau of Mines. ~-~ That ig the 3urgeon-Generalls rﬁporf
that I know. i
Q You were aware of tnig publication? -~ I am aware of 1%,
May i ioox at 1t¢ ' . |
Q Certainly. (Handing ﬁOGX). --= T have not seen 1t in this
cover; I have éean_it reportad in The Journal of cnem1331 5
B Industyy. o
Q This was referrsd to in tne Proceedings of The American e
Madical Aggociation on more than one agscasion, and was und@f&i
tsken at pubilc request. --~ I have not seen tnlg full reﬁgft<
I nhave gean 3 copy Of itg findinges published in Tne Journal
of cnemical Industry, and with general reservations, dbut
I nave not ssen tnig. (Indiecating). 7
R As it 15 %ne nort autnarltative acoount by entirely unbtaase4
pnople, and an account ar work done by pome of the most

eapable seientiria people in the gervice of the United 3taton

.acvernment, 1% 1s unfortunate thet you did not read tne wno )
repcrt berore expxessing yourselr on the hazards or etnyl
patrol &untnal' do not yon think 807 —= I 40 not tnink 30, 8.

- Q Ynu aa not think itﬁmatters? -— I 40 not think 1t mattersi
cansiderably. Whnt X said wag that the reswlts round herwqﬁj
were exactly tne same an ‘the Americax and should be 1nterprat-

v 8d in tne 1ight or our peculxarly Engllsn experience or -

f‘kj 1ndustrial leaas. X epecirically say in this report that 5

there 1: no dlrrerence between tha findings I navs Obtained
_ 8nd those that havo been obtained 1n Anerica. Thers ig no

ce, b want to’ wpnasise thatj butel do tnink tnero 1s

B T Gl AT RTINS S L i A WG i

i:geren
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that I Xnow.
¢ You wera aware of tnis publication? - I am awsr® of 1t.
May I loo0k at it?

g Certainly. {(Handing book). --= I have not seen 1% in this:
. cover; I have geen it reportad in The Journal of Chemical
;;~ by Industry. |

¢ This was referred to in tne Proceedings or The American

¥edical Assoclation on more than one aocasion, and was under-

o taken at public request. —-- I have not geen tnis full repert:

I navs gaan a copy or 1itg rindings published in The Journal
of Chemical Induetry, and with general reservations, but
v I have not soen tnis. (Indiecating).

Q As it 15 the mogt authoritative account by entirely unbiaasot

'9450}}16, and an acecount Oof work done by some of the most

- capable'aclentiric people in the service of the United 3££;§§§
Govornment it ig unfortunate that you did not read the wnola
' report berore expressing yoursell on the hazards of etnyl
- ) patrol amnamal' ao not you think s0? -——- I do not thlnk so, ei
Q You do not think it mattersf -——— Y do not think it matters
consideradvly. ‘what I 4 aaid was that the regults found here
were exactly the samﬁ s the Ameriecan, and should be 1nterpret-
ed in the light or our peculiarly Engltsn experisnue or |

1ndua%rial 1eada. I speairically say in tnis report tnatac

tnere 13 no airrerence"etneen the findings I have Obtained

. ana tnose that nave ‘vee iobtained in America. There_“g no:

dirrerenee, 1 want'to empnasisa tnat' but I do think tnerégi
Ly 8 dirrerence 1n our 1ndustrial conditians. in the olrcumstance
; :or our noueing and populatlbn and our roada. we have no

TLlncoln Hignway here.




Dr Juplans,

T : § How lung have they bsen using ethyl petrul in America,dv you
. Knowp =-- I thinX 3)?.‘ Bdgar is here and will probably tell
you bettsr than I can.

L Q Do you Knowp === I thing sinse 1923, Of course it has been
\ held up peniing the invegtigation.

| Q It was held up which this investigation (referring to bBouk)

was guing unp ——- Yes: a.nd I think as far as New YorK is
- ccncarnsd it is not sold at all. ‘
Q Still there has been three years cuntinual use? —-—- It
depands on the conditions. If yo'u eg& me how nany firms |
. have been using this cuntinuously Irum the beg{inning the :
answer would be found in something Dr XKehvs ssnt me, That
is,. that you vnly find vne lamge induntrial organisation .

actually in Daytun which is using it continuously.,

A

Q Tor five yoars? --- Thers has beun an intemission of a
year. Five years, from 1923 tv 1928 barring in"cemisa:\.una.;
Q It has been used on an enormous soale has not 14P ——- Accord

in to the letter I n&ve got from Dr Kehve ne can only stata

or rather during a period of five ye&rs when it was pamitte

RN

'?:.f'~"to be used.

CHAI'RMA“T. I thinx 'chfs.t _p&rtic’ula.r firm in Dayton, tovk: tu

ueing it during the periud when most psople had given it P!
fff —— That 1 do not xnow. ‘ |
Q ‘J.'ha.t is a question for the wmmittee‘? -== I do not &mw a.t ¢
sir OHARL 8 MARTIN: 3But do you think there are 100 or 1,000 v

100 000 garaga employeaa why are ovnstantly expoaed to the

riak of ethyl petrol in Amerioa NOWT? == Yea. I suppose ..
thatﬁ‘would be 8u. : 3




KE

Du you Knowp == I think since 1923, Of courss it nas neen
held up pexiing the invegtigation.
It was hald up which thig investidation (referring tv bouk)

wag guing vn? ——- Yes; and I think as far as New Yorg ia

- goncarnsd it is not sold at all.

Still there has been three years continual use? —-- It
depands vn the conditions. 1If yo'u asi me hovw nmany firms
have been using this cuntinuvusly from the beg%inning the
answer would be found in something Dr Xehwe ssent me, That

is, that you anly find vne lamge industrial orgmiaation*f

aoctually in Daytun which ig using it ocuntinuously,

Tor five ysars? ~-- Thers nas been an intemission of a :
year. wive yaras, fruom 1923 tv 1928 barring mtermissiuné".%
It has been used un an snurowug scale has Not 1t? —w- Accﬁr@
in to the lettsr I have ot from Dr Xshve ne can unly statfé;‘.
one industrial organisation that has used it fur five yeé.fg .
or father during a perivd vl five years when it was permiﬁt’e(

$v ha usad,

CHATRMAN: I think that particular firm 1n Daytun,tovx to

)

uaing it during the pariod when must peo')le nad given :Lt up?
== That I do not Know.

That ias a question for the t.umnit"cee? ——— I do not Xnow a.t &

Sir uHARLIBs HARTIN.’ Bu’a du you think t‘me re ars 100 vr 1, O{)O or

“ piak of ethyl petrol 1n America NOW? ==-= Yas, I supposc

Q.

100,000 garags employeea wihv are cunstantly e‘ipoaed to 'bhe e
‘ghat would be su.

vf garages whars thﬂy will not have 4it,

‘seen this publication? (Producing 'yallow‘boox ).

,‘ On a‘vexi'y 1ar3éc' écale? - Yay, On the othsr ha.nd I Know-

Do you .tcnow of any simla aubstantiated case vf lead paiso 1
in Americd. apart from “the persons employed in the mixins‘

and manufaoture of 'be‘cm-ethyl lead {itgelf? —-- Havg you

,Oojééoi,wd.

Ces



", 22;

2L ge¢plang,

Q@ ¥o, I have nut? «—— Thiuy was published on ¥areh 20th this
year., ‘This is published by the American Lavour Office,

Dr BRIDGA: That is & publication by Alice Hamilton? =--- Yas,
I have :ﬁaﬂced this paragraph in red (indicating).

CHAIRMANT Does that answer Sir Charle-s Hartin'a question?

su_ CHARLES HMARTIN: I asked, did you inew of any aubstanti:gt_eﬁ

case of lead pulsoning in America? - Hay I refer tv tﬁe_
evidence that I-have fumished. I msy be allowed tu dotha.t
CHAIRMAN: Please dv nut talX lixe that? —--- Well, yuu would nd
allow me tv lovk at my books just now,
Q Because you would not answer the question? —-- I want to
refer tuv a papar now,
Sir CHARLES MARTIN: You have pul this 1fo as the best you can d
in answer tu nmy questivon! the passage you have underlined |
in red? =-— That 1s one part.
Q@ This ia the passage from Alice Hamniliton's publica.tian?‘
~-- Yas, That.paper has been duiy examined and passed by
committee. I had anvthser paper, an abstract from the
Amem.can Medical Assueiation, published in February of 1&5‘0
year, in which they cited the of rcumsrtanaea that the standaz
| 011 Cumpany had agreed to pay uut ol court as dama;;es 1aa$
fyear (?obmary 1927 ) 350 OOO dollars damages, fur peoplet o

who had been injured in commection with ethyl gas == as -

the expression ;a: etnyl gas, I du not fnow what they mean
by it, but I uhdérétuod when I was in America last year

that gaaolene - gas == is snployed cwlluquially to deucribe

what we call petrol in this oountry —- apirit. R

Q@ Are ycu quoting aomethin{s? - I am quoting the American |

S Hedical Asw clation Wblish"’" in the Times,

atmt an.. editorial? ——. It i3. &:umaﬂ.l 1tem uf NOWS: . i



I have marxod this paragraph in red (indicating).
OHAIRMAN: Does that a‘nmr 8ir Charles Martin's question?

S4r CHARLRES MARTIN: I auxed, did you &new of any Bubatantiated

to | cage of lead puisoning in America? —— May I refer tv the

“ ‘ evidence that I-have fumished. I may be allowed tuv do that

‘ | > CHAIRMAN: Please dv not talx likxe ‘bhat' - Well, you Would m:
allow me tv lovX at my bovks just now, ;

. Q@ DBecause you would not answer the question? ——- I want tw

N refer tv a papsr now,

Sir CHARLES MARTIN: You have put this in as the best you osn.d

in answer tu my questivnl the passage you have underlined

v

in red? --- That is one part. . L
Q This 13 the passage from Allce Hamllton's publication? -

~- Yes8, That paper has been duiy sxamined and passed by_v  ': ‘1
) a Comnittes. I had another paper, an abstract from the '
' American Medical Assvedation, published in February of 1&81;'”
year, in which they cited %ne ol rcumstances that the standaz;
Qil Cumpany had agreed tv pay vut of court as damages lasg
year (February 1927 ) 350 000 dollars damages, fur pevole
who had been injured in comnectivn with ethyl gas -~ as N
the expression isi ethyl gas. I do not fnow what they mean ;

by it, but I understood w*:usn I was in America last year .

that gasvleng =~ ga.s - 1s employed oolloquially to dascribe
what we call petrol >1n this country -- gpirit,

.._,‘v,.Q‘v"‘;,i_;Are you qwting éamethins? w- I am quoting the Amarican
.- . . Medical Asso cia,tion publiahed in the Times,
Q ’Ia that an editorial? === 1% is a small item of news:
' 350.000 dollars were paid ay damages out of Jourt, I had
the paper thia mornina in nmy hand, Yot only that but t.hgre .

‘are vther cases settled vui of Court, in which there were

milliun dvllars damages claimed =- suits which have been

settled vut of Courte

KE 0018303



RN L Dr Coplans.

Q Wwas this for accidents that have happened in the manufacture
--- I only quoted them in connection'with ethyl gas.
I fthought at {irst that thay‘muat be referring to those
" B acecdindi
, old BQZQZ?A_Aczs.- But apparently it was not so! the word
gas was épecifically_uséd: otherwise 1 woﬁld not have takehf
notice of it, because it would probably be a manufacturiﬂs];
disaster. | ‘; | ' E
Sir CHARIES MARTIN: But you are here to give us all the
information you can? =--- Yes, o
PROF. DIXON: I read that alsev, and I think #h&t those dam&ge;
were mid for accidents in the manufacturs oi the ethyl
petrol? —— It was not the manufacture of pstrol,

PROF. DIXON: Of lead ethyl.

’ \ CHAIRMAW: That 1s the essential difference.
- S |
. CTHE WITHESS: May I read the paper now, It 1s the Journal of

the American Kedlcal Assoclatien, Saiturday, February 25th
'1927: “Hedical News: Now Jersey: Tetra-ethyl gas!
350, 000 devllars damagaa./ The Standard Odl Company of New

Jersey agreed on January 45ﬁh to award 9ut of Court damages
= tu the amount oi 330 Ooo dullars to six victima of poisanine
rffrom tetra—ethyl gae wno had brought suits for damages', ot

tan d‘ﬁhsre are sald to be other suits¥ (etc;'reading fu:t&
'té the words ) “aséfnearly,one-million dollara.w The Grand
Jury inveatigatiQn did not find ground for crlminal
grosécution“. - That is the documsnt I was Lrylng va Iind.

o sir umms MARTIN: Do not you think that that refers to

_}fv , manufacture? —-— And may I qvote what appsars nere in the




3

 THE WITHESS: May I read the paper now, It is the Journal of -

| CHAIP.MAN. ,_j Befare we 1eaVe that, as far as I ca.n see it was

- weaw waPem v = = e - - e - - - - . © e

a - acecdints .
, old sm_&cis " Bub appa.rer’cly it was not sv: the word -

gas was specifically uaed. otherwise 1 woula not have ‘bakan‘ ¥

notice of it, bacause it would probably be a manufacturing v
disaster. | |

Sir CHARLES MARTIN: But you are here o give us all the
infornation you can? —-— Yes, _

PROF. DIXON: I read that alws, and I think that those damages
were mid ror accidents in the manufacturs ui the ethyl i

» pstrol? —— ItV was not fclze manufacture of petrul,

PRUF, DIXON: Of lead ethyl.

GHAIRH.‘A.H: That is the essehtial differenco.,

the American Kedical Assvclation, Saturday, February 25th
1927: *¥ledical Wews: Now Jersey: Tetra-sthyl gas:

350,000 dullsrs damages. The Standard 0dl Company of New”;‘}{_-
Jersey agreed on J’anuary z25th to award au’c of Court damages:‘f
tv the amount ot 390 000 dvllars tv six viectims of poisoning
from tetra—-ethyl gas whv had brought suits fur damages?, etc
"an a thera are sald tv be other suils a" (ete, reading ﬁtrthe
'w the wo rds) iy nearly,one million dollars. The Grand -

Jury invest;igation did not find ground for criminal

prosecution” - Thab 13 the.documsnt 1 was irying ta xind

8ir uHARLmS MARTIN. y Do not you think thay ‘chat refers to

’ manufacture? - :And may‘I quote what appuars nere 1n the

mc it 18 rather impo r’uant (refarrim

to yellow document ). h

. due tu bhe lead ethyl iuaelf? -—— 1% says "es&s",‘ O’bherwj,g}:.

| brought it hero. '
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Dr Coplans,

o < V2

8ir CHARLES MARTIH: 3But it apsaks about 30 vther £lrms and

&

roefers tu a Refinery in Now Jersey? ——- Yes,

Bainz at ths refinery it must bs the manufacture of tetra-
ethyl? —=— 1 am not at all sure vthat I ovught tu say where
thig vther action vcourred, vut they are referring tv severa

things, and they speciﬁcally say tnat there are suits lodg'e]

for damages owing o tetra-et;hyl gas,
But you do not Xnow whether that means tetra-sthyl patml‘?
-~ Fhether that vocurred in the etuylising I dv nut Know,
The Committes can ascer_vain that? =w- But‘I would like tu
read this, 4f you dv not wind, | '

Please do Su? ==~ “{D‘b‘ is imposaible to 83y Just how many
cases of scute poisuning occurred vetween the Autumn of
1923 and the early 3pring of 1925, bacause & govd deal of
sacrecy was nmaintained., The cases, including the mild

vnes, are suppvied tu nave reached vver L00%,

CAgain I ésx, is thera any evidence that ’choae arvss

owing to tetra-ethyl petrul? ==- 1 dv not £now,

‘I rather thinx that it raiem o the ma.nufaature? - At i

-y

,‘any rate the only po;\.n'c or that is the secreoy.

You, do not &naw what it refers tu? === I cannot do more

’"tmn quota this, bu’c I wag strusk peranally by the fact

that s ecrecy was maint&ined. and that comes from tha paople

”,"h" are 1nvestigating it on the sapot,

or

BRIDGH: It was adbvut 1925 when the aoccident vocurred?

—— ;here ware a nuanbar ol accidents,

‘Th.s,t wags when they were biving up the manutaomre? —
I thought the ming was in common use in 1923, If the

material was in common wse in 19&},fshen $he acoidents

KE 0018306 o T T
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ethyl? ——— 1 am not at all sure that I vugnht tv say where

this other aotion ovcourred, out they ars referring te saeveral

thingzs, and they specificelly say tnat there are suits lodsod’

for damages owing to tetra-ethyl gas,

Q@ But you do not Lnow whe'cher that means tetra-ethyl petml?
-== Fhather that vacurred in the ethylisinz I dv nvt &nuw.-

Q The Commitiee can ascervain that? —-- Zr}u.t‘}I would lixke to
read this, if you do not mind, ' ‘_

Q@ Please dv 80?7 =~- “W‘a_ 1s impussible to day Just how many
cases of acute poiaoning veccurred batween the Autumn of :
1923 and the early Spring of 1925, because a govd deal of
secrecy was maintained, The cases, including the mild
ones, are suppvased tv have reached over Loot,

Q¢ Again I ask, is there any evidence thav thoae arogse
vwing to totra-ethyl petrol? -=- I dv not xno.v.

G I rather think that 1t refers tv the manufacture? —=-— At

any rate the unly puint of that is the secrecy.

q You du not kKnew what it refers tuv? === I cannvt do more
than quote this, but I was struck perswally by the fact
| that secreccy was maintained: and that c:‘omes from the pevpla
who are investigating 1t on the spet,

Dr BRIDGEZ: It was about 1925 when the accident vocurred?
-=— There were a nﬁxﬁbér_of acéiden-bs. o

Q. _a'l’hat wag when they w'eée &iving up the manufaoture? —--

: I thought the 'chihg wa.a in common use in 1923, If the

ma’cerial was in ccmmon usge in l%}. then the accidents
V"}_;ava vocurred sincg thc material has come intuv cummon
‘uge == two years afterwards.

SIR CHARLES MARTINI Thank you., I have nv more questions

to &ﬂz .

28
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Dr Coplans

“v-Aé ¥r PYR: I sncﬁlu 1ike to refer to your experiments on crank 6alo
1 01l baceuge I think they are ol some congiderable 1n$erest. ‘,

On rage 7 of your introduction you say this: *In examining the

uzed crank cage oil snd sludge faken rrom the engine sump or a

ear, and algo the chain and ‘sprocket washings of 3 motor f }H

bicycle using etnyl.petrqb ag motor fuel, I dGetermined the
preaenée of volatile lead, ag indeed might de expect@d.'

Then on pege 10 of your third memorandum in the tavle

" d , R
referring to erank case oil, there is s section wnich rerers'“

to the Report ON Mechanlaw A{ & B. There is a tadle wnian glv

» | the total lead preaent in tne ¢erank case o1l and lead volatlla

‘ That is estimated s iead tetra-etnyl. The total lead praaent

18 .07 per cent, and the volatile lesd is .C78. I think it it
. ' e¢an he proved that there 1s lead present as jead tetra-eth?i
d' in the c¢rank case oil in incr2asging concentration, that 15 a
very 1mportant poirt but I should iike to know whather you

are quite gertain that the lead which you found and wnlon you

gtate was volatile lead 19 1n tne Torm of lead tetraeetnyl

--~- 1 mea the point, sir«- ?1rat of all, it ie volatile..;~.
- SR

you wlll sea rrom tne addenaa I put in ag to the metno&s

employed .

T Q I have not geon that; but verhaps you can tell ug how that
lead was measured? — -Wnuld you care to sea thin?
9 But oould you tall us snortly how the 1an prpaent L£::]
measursd and how you identiry it as baing present in the
A volatile fom? —— You Wwill see if you refer to it. Used

Q. Oould.you not just tell us snartly? I understand you aid g-,w

Z _’l‘ynimaxmrimant. youraolt» and took a“mmm Mnmnmnk anan ni'!

KE 0018008



' - ; Ca e m twmr v e v g em e ) rarme s - vnm.‘&bu& U‘w

naed crank cage oil and sludge faken from the engine sump

car, and also thie chain and aprocket waghings or a-motor
biaycle uaing ethyl petrqb ag motor fuel, I determined the
preaencq of volatile 1036.}39 indsed might be expected.®
a Tnen on page 10 of yoﬁr third memorandum in the table
a8 : v |
' referring to orank ¢ase 011, there ig a ﬂ»ctien which rerern
to the Report oR Machanice A. & B. There is-a tadle wnien
the total lead present in the crank case oll and leéad volat
 That iz estimated as ibg@ tetra-etnyl. The total lead p:ésgg
1§ .07 per cent, and the volatile lesd is .078. 1 tnink‘it‘zt,
can Ye proved that there is lead present as lead tetra-etnyi
in the erank case oil in increaping aonomntratinn, that 18 &
very important poirt; but I should like 10 kXnow whether yoﬁ
are quite certain that the lead wnich you found and which jpn
gtate waeg volatile lead 18 in the form of lead tetra-etnyitlf
--- I sea the point, gir. - First of ail, it ig volstile.
You wilil sea from the adden&a I put in ag to the rmethods
employed.
Q I have not eeen that; but rerhape you ecan tell ug how that j
lead was meaguredf -— Would vou care to wee thin?

¢ But could you tall ug shorily now the law present was

measured and how you 1dant1"v:1t as being present in the -

volatile oMt we= You wial see ir you rafer to it. Usedkur,

0118 g o o

Q could,you not Juat tell ug ghortly? I understand you did

thia experimant ycurselr and tonk a gamplae of vrank case nll

and analysed it and deterndnea the amounta, -— The temperature

of volatiligation was 230 to 230 gentigrade:. I ®mould ratncr
you .read this. ' '

27,
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Dr Coplans

Q I should like the Committae to understand now tnis lead
petrol wag estimated? ——- It was estiunated in this way: tna
totai lead estinated and the esgtimation. of non-volatile lead.

06 GQuite so. —— And tha methoa df Gifferente- the results. are

different, If the non-voistile leadlg less, the dirxerenco
18 the volatile portian. Ag to whether it 1is lead ethyl ar
gon g aerivativo of lead tetra-ethyir that ig to pay lead

ES tri~etny1 and carbonate, or gomelthing; I do not krniow.

Mr CHAPMAN: Do you meun volatile at 22¢ temperature? ——- At tha

texparature, yes: at. the temperature of 220 %o 230 i Esaw it
was volatile in the nmaterial we were using. There was not
surricient to determine wnetner it was lead tetra~ethy1 or \

tetra Bt
1aadj§rb~etnyl, vecauge in other experiments the lead patrol

-

\13 not g0 volatile, or do2& not volatliliise go rapidly.
Mr PYE: You are guite certain that the lgad present wag in tna
form of lead etnyl? -— Yes; it 18 volatile lead az tnat E

temperature.
Q Did you teat any samplos of” used crank case oil which had
baeen taxan rrnm an anbine wnicn had not been using ethyl

B

,,f9°“r°1 - by way -of amntrol? ——— KO,

- g You aia not take'any control? —— NO.
0 Would vou agreq tnat 1t 13 llxaly.or pogsidle, let us aay,
‘that all usod erank caae 01l would contain traces or
1ead? ————— I anould think 2O,

0

‘You agree that that i8 80%7 --- Yes. ¥Or instance, the

:_} _xernaene olls that are uged contain =a trages of 1lead -~

orﬁlnarv Kerogene 011.,

nger througn tna uae t

PR PYNIER i

qﬁihat,tho orrent cr'inorpaeing tm%gy

R M TR e SRR XS

S e
T, -y e b T
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totai lesd estlmdted and the egtimation of non~volatile lead.

Q¢ oQuite 86. ~—~ And tha method dr: ¢ifrarente~ the results ara
airferent, If the non-volstile lsadls less, the dirxe:enc
is the volatils portion. Ag to whethor it ip5 laad etnyifb
some derivative of lead tetra-gthyis that 1g to gay lead.

A tri~etny1 and carbonate, or pomething; I do not Know.

Kr CHAPMAN: Do you meon volatile at 220 temperature? —-—- Atlthd';
temperafure, yes: at the temperature of 220 10 230 yisaw u.
wag volatile In the matarial Y@ were using. Inere wag nat
gurficient to detarmine wnather 1t was lead tetra—etnyl or
1aadj§;£f§tnyl, bevause in other experlments tna lead pstro

L ~is not so volatile, or do2s not volatilise go rapidly.

Mr PYR: Ybn are quite cartaln that tne lead present wap in ih
form of lead ethyi? -—— Yas] it is volatile lead at that
terperature. N

¢ D»ia you t2at any sanples of used crank case olil which naa

vaen takan from an engine w¥hlen had not besn using ethyl

-t

. petrol - by way of controlt -—- Ho,
| Q You 41id not take any eontrol? --—— Ko.
0 Would you agreo that it 1s likely,or possible, lev us 8ay, o
that all nse& erank caae 01l would ccnnair traces of o
lead? ~— I #hould tnink 20,
Q !bu agree tnat tnat 13 ao? ~~¥ Yor. ZFor instance, the

xerbsene 0113 tnat are used rontain BA tracea or laad -’5 o

‘¢;word1nary xeroaene oil

q so that the eftect of‘zncrpasing the danger through the uae o
’etnyl petrol does ratner depend on being quite certain tnat
the 1ead wnlcn you rind as present in the used crank case 011

'waa preeent in a rorm«which acmld be abaorbved tnrougn the‘fL
skin? -— I do not tninh go. IL you Bay: Am I sure tnat 1%
'uas tatra tri—etnyl and not the other, I would not pay tnat,




29 Dr Coplans

because I have no right to-assume that 1t changes to 1-5
tetra-ethyl. | | |
3 Have you ever tried the effeqt of the decomposition of
lead? ~~- Yogs. I nave'haa & bottle containing adbout
1C c¢a. of lead patrol, anc! about & per cent becamea
tri-emyl oarbonate, *.'men ex;:osed to the air.
There zre a considarams nunber of experimentg that
I have not rasorded in the nemorandum submitted -
quite'a large nunber; nértzcularly on food; but
I 414 not tnink it ¥ss Tight to puvlish these.
In regard to the perticular experiment you have
Just asked ne about, there is one here. The matarial :
- . Wap putrin an open gilass Yottle and the rosidue amounteq'fg
to avout aight per ceﬁt of a2 white powder. I imagine
that that is 2 matprlal wnicn ig tri-ethyl carbonate,
and ot:viously 11: wcw not valaule, because 1 it hsd
been volat-ile, 1t mmld no‘b have Been there. Tnen I

have a eamnla which I nave nad rarthree'years in a corked

e

bottle. Wnat 1& lettfhen1n4 is a ya]lﬁwiﬂh white powaer,f,

'*enowing"hat 19&& tatra»atnyl can.get away quita aaa&ly

1rxy§u.gifé lt tima, and'you get 1nrt behind a white
’powder wnien. accnrﬁxng to worx thst wag done in 1876,
}ia just ae dangarouﬂ aﬁ leaa *etra-etnvl.

¢ The polnt I wan» to bring out 1s thig: that you dia not

jﬁQ actuallv 1solatq from the oranx case 01l the lead in
G

V7L4 tne rorm of lesd tetra-etnyly —- ¥o. |
e ﬁor as_lead tri—atnyl? -~ 1o -bv tne matnod of airrerencaafr

ﬁm wnu\n‘u-c -



LELTA~AUAY Lo

q Have you ever tried the effect of the decomposition of
lead? -~~~ Yes. I have had a bottle containing about
1C ce. or lead petrol, and about 8 per cent bscomes
tri—e'cz%yl aarbcnaté. whan expoged to the air.

There are a congideradle nunber of axperiments that

o

T have not recorded in the nemorandum gubmitted -
quite a large numver; Tarticularly on food; dbut

I a1a not think it was rignt to pudlisn these.

In reg,ard to the paruoular experiment you have
Just agked ne about, tnere is one here. The matarial

- . wasg put m an open glaas bottie and the residue amountea
to about eight per cent of a white powder, I imagine .
that thst 18 2 mzterlal which i tri-ethyl carbonate,
sn¢ obviously it was not volatile, becauss if 1t had
een volatile, 1t would not have been there. Then X
nhave a sampls whigh I have had for three years in a corked

g bottle. What ig leflt benina ig a yaellowirh whnite powder. |

ennmng that ledd tetrs-ethyl can get away quite eastly
_ 1r you give 1% tinme, and you geat 1sart benind a wnite
powder whicn, aecnramg %0 work that wag done in 1&76.
is just as dangeroug as lead etra-atnyt.
¢ 'The point I wan‘s to bring out’ is tnm- that you 4id not

sctually tsolate from the erank caea oll the lead in
the rom or, 1aaa tetra;;‘tnyn - No. -

paorxsooa mou- mou do not suggest that these two mecnamos ’
z'hom ynu exmxmed Bhawed any signg of lead poiaonmg?
—-—— N0t the pligntast.

Q An 't.neae findings were Yeaolly only pnysiologlcalt
— I‘b wag merely a record of a mediocal examimuon. nctning‘

ROres
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30 Pr Coplans

Q Do you know the amount of lead that & doctor might

prasoribet -— Weli, I have been puzzled for some monthe
to finé out. _ ;

Q Ynst is the officisl amounty ——- I have heard that in
djaentery they would give 100 mlliigrams 80 nany tipes

a day. I think, acnorﬁing to the green book, 800 millilgrams
gan be given elgnt times a day and nmothing happens;
ut if you distributs that over three or rouf nonthe,
tr¥o or three times a day, you would no longer have a
- patient.

Q You think it 15 a guestion of sbsorption? -— It im a

nuestion of slqwneas.

. 9 Irf vou took a quick test, you mizht not get nueh
{ absorptiont —— Quite, “
| Q Would you agree that there is given in the Britisn .
! Pharnacopeia ag a dose of lead acetate aboul 300 milllgrama;?
— Woll, sir, you knaw. ;

Q 'sametnxng of that kina La glven. —~— You will agree that.

i it 1s 1mpoastbla tc zey ¥nat 18 5 doge in these cases.

i L S

~ QT}x uuggested tna Britis ;rnarmaecpeia banauze tnay

rganerally give the minimum dose,s0 to spask, which aannot:

unaer any oondz&ions prnduee evil effeote. ——-w911. the
toxioologista say 1t 15 almost impossidle to say wnat tna {
,@f 1imit 1g at which isad can be given in a single dose.,
P Is not that so?
/ 21r WX QIZiaox: Tnan is qulte rignt.
‘irauwzsson n:zon: Tnere are. ‘other gouroes of leadrpoiaoning

e e S .bocidcawatnylalead?*—- oh_ yaa,%,
KE 0018314 S 4 .
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to find out. |
vhet 48 the orficlsl amount? —-- I have heard that in
dysentery they would give 100 milligrans eo many times

3 day. 1 think, acnoraing ta the graen book, 800 millisraml
fan be viven eignt tim@a a dsy and aothing happens;

But if you distribute that ovsr three or four monthe,

tvo or three times a day, you would no longer have a
patient, |
You think it 15 a queatlon of absorptiont -— It im a |
question of slowness. ‘ S
If you took a quink tast, vou mignt not get munn
abgorptiont —-— Qquite,

¥ould you agree that thsra ig given in the Britisn

Pharzscopeia as a dpaa of lead anetate about 300 milllgramgif
—— Well, 51T, YOU KNOW. | 1%f$
cmething of that kind 15 given. —— You will agree tnat e
it 13 imposeidle to say what 18 & dose in these oases. -

I suggéated tne British Pharmacopeia benau=ze thay

generallv give the minimum doge ,80 to gpesk, which cannot’.
under eny conditions produce evil effects. —- Well, the e
tcxioalogists Bay 1t 13 aimost impoezidle to say what tne 37

1imit 13 at wnien 4aaa can be given in a single dome.
‘s not that so?

sir Wi wxnnaax.. rnat 15 uite right.

Pnnxnssoa n&zen.”“ rnera are other gources of leadrvolaoninsfw”

Q

bosidea etnyl 19&&? == Oh Y88 2
18 your point athar - 1r I can get it - that 1t is the
acaumulated arreet or polsoning from all gources which 1s
detrimentaly —-—- Tnat is so, ﬁ

30
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‘Ybu nava made no expmriments on tnat? —— Hane at all,

%..,.fii q,une 50; Isecept that, I have turee points 2 wam. to put. -
’ KE 00180} 6 - ’ & S

Dr Coplans .

Supposing that paint were made with zing, and they used

only alum: and 80 on, §0O that oll these lsad hazards ﬁareﬁgfl
dininished down to the ethyl petrcl, then the danger of - -

usging ethyl patrol mustnbe gomplatoly negligidvler

—e—e T wsuld not admit that - not quite 1ike that,

That is maet eXtranr¢irary. Wnat 13 the prinoipal
dirrerenca batween oaﬂboniv oxide poigoning and lead
poiscnin ? - I underatand the haematologiets say this
I di1d not mean the symptomg; but cuppoging you e pomoné
witn one or other, what ig the principsl dirferencey

-— Carvonmmoxide poisening is acute, and ieadpolsoning .
ig a slow ineldious thing and might come on five ysars laxar{
Quite. ~--— They are not of ihe game order,or txought aven.~
Do you think 1f you to0X a miiligran of lsad avery day you
might get polgoned in rive years, aoncording to soneone wnho ls
quoted as an autnority?,éona milligramfaday 1s certain to' ;

produoce polsoning ir a montn. not in five yosrat —-

- 1 S S T s e - A 1 e Aot S5 oy o il S Sl A S A S VA o, Y S vt e St - 2o s>

but it is merely on Bamsbady elea‘ta autnority.

- X quzte agrea.

I asx tnat tns axperimants aaould Ps taken on 1ndustrial

knowledgse.
™he Amarican report of Jﬂnuary 1926 rays that the drlvars or

ears uaing etnyl petrol showed no signe of polisoning - none
of tnem showed ary signs of poisoning afisr two yesrs,

~—- I gnould thirk the ariver of a car is tne least nm.y “
tO be 1njurﬁat

4t SRR e o
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diminished down to the ethyl petrol, ther the danger or,i‘,__;;;.f-_

using ethyl pstrol must be complstely negligidble?
-~ 1 would not 3dmit that - not quits iike that.

e That is most extranréinar\h ¥nat ig the principsl
' ‘ dirfnréh'ce batwéan carbanie oxide poigoning end lead _.
f _ . paisnnim?? -~ I understand the haematologlets pay tnla .-......
‘ Q I 41a not mean the symptome; but Supposing you e poisonea; _‘
witn one or other, wnat ig the principsl dirrsrenca?
- carbanmmaxide *poisoning is acuts, and madpolmnmg
is a alow ingidious tning and mignt some on five yaars J.ato
Q Quite. -~~~ They are no’c of the eame orxder,or trmught aven
§@ Do you think 1: you zook a mililigran or lead avery day yo
might get pewcmed in rive ysars, according to someone who i
quoted ae sn authority? ‘LOna milligrawgaday 1# certain to»
produace poiscming in a m{mtn, not in five years?, - ;

Q@ e e e

but it is merely on somsbody elsa‘'s autnority.

- X qu_j.te agres.,

- N

. G You have msde no exparizents on thaty —-— None at all.
v I agk that the experlments ghculd be taken on industrial
R zmowleags. - e
Q The Am.erican repar‘b or Jﬂnuary 1926 mays tnat the drivern or‘.
garg ues.ng atnyl petrm. Bhowed no sigtw of 'poisomng - n&né k
of tnem anowed an;r signa of paisoning artar tao yeare.

C—— T snoum tninx tna"'drz.ver of & ar 15 tne least nxely

,"‘:'_:;:to ve 1n,jured. S o
Q,‘"?_q,unc so, xmaept that.. 1 nave three pointe I wanb to put.
;'_'-f::t.o you. and the eaecv'd pcmt 1g thie: The emplovooe in
'garages nandnng ana rapairxng automobiles may show '
evidenoe of laaded absorption in the stools. That you _f.f,é::-'-i"fi_r
wonld agree tor —— Yes. . |

31
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Dr Coplans

O The men from your garage ghowad 14t —— Yes.

Q 3But did it not occur almost equaliy in all garages,
whather they used ethyl of not, where the pame
conditions obtained? —- DO not tnsy say:‘ln
glighter amountsz

¢ Yes, they d4o; but tne analygeg show-a negligible

i : dirrerence in tnp caﬂe of ethyl. —— Thoy show

siightly more in the cose of ethyl garages.

£

Then the third point is thig: in the regions in

which the atnyl petrol was usged to a graeat extent

as motor fuel, for belween two and tnree years(tnere

nag never besn a ¢ape of recognisaed lead polsoning?

'Li_.

--- Of courge there ig a regervation tharae:

thay mignt refuse to recognise it.
Q Yoz, dut mccepting thet those people are reasonsbly
r honegt? —-- ¥elil, slr, I 4¢ not know. The reason .
% 1 Bay tnat ig this: I understand from Dr Thomas 0liver .
| - who isvalﬂo reagonadly honest -~ tkhat the only way of
rinding out that peop;e are -veing poisoned by lead ie'?

in regara to the women: there is an unusual number

:fior casea or miecarriagaﬂ~‘or abpolute abortion:
_althougn nonn of tnp men showed it, Dr Oliver

: pointed out tnat 1t waa the women who gave tne
f'first alpn. not *he men; and that ig what - witn
§ ‘ deforance - we ougnt to bear in mind. It is not
! a quéatioﬁ.ar horeaty.
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g Or lead ethyl -= in those expsriments to whid you are

umrmﬂ. Of cour.se L‘mﬁ{report of Dr Flinn 1s bafore us,

Dr Sv pl ans,

§ You have not any facts that you can give us about this

gburition, have you? --—- Apart from Oliverts pubdblishoed worXs?

Q Put you are speaking of ethyl petrol? --- Yes, There is

Dr 7limm who carried out the work.

Q But did¢ Dr Plinn use ethyl petrol? —— Yod,

Foforring? =— Ee did a mumber: not only with lead ethyl

goncentrated, but slse wim a tnousancl tv vne mixture,

I think he tuvox really 1300 tv vne -- gome use duthi but
we will say it was 1,000 To vne. He gava it speciric work
tuv do, and nls work buars on this 1,000 tv vne mixture, of
wadca he gives detalls,. _ Thaewe are the questionsthat hé is
asfed, and he shows thare that in regard to animals on
winich the 1,000 tu une mixXture was applied te the skins of
animals, pregnant geats and vthers, Yhe animals aburted and
lea,d waé found in the ovudiea or the fuetuses, He definitely
Bays uo. - _ ‘
GI»IAIR&-;AN. ‘Thesae ara s&in exoerimem.s? -~ Yag; the sXin and :
vinha.ling.- He dyey 'ahe expsriments indepsmicnnly. That is:.‘:::.,__

a piecs of worx carried ou‘c that 1s emutled o Justs as

much credence as the other.

PROF? DIKON. I h.ave a.nother quescion To asx? —-— Thare was“'a
questian that you asxed bofore that I did not give sufficie
answer tu. ,

CHAIMH. It was this quaation. that although t‘hbso men had _

been for twe or three years in the neip;hbourhood ol ma‘bors

‘_ uaing ‘ahis ma.’oerial they had discevered nu 0asss vf damage?

And my anuwex' was in regard tv animals! that there was
’ S’Mm&w mwéw,,
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Dr ¥linn who carried oﬁﬁ the work.

Put 4di¢ Dr Flinn use &th.yi pettol? == You,

Or lead ethyl -- in t‘noae experinents to whaid you are
reforring? -~ Hs dicd a numoser: not vnly with lead ethyl

goncentrated, but algo with a thousand to one mixtura,
I thinz he tuvoX rsally 1300 tv vne -- gome use both! bdbut
we will say it was 1,000 to vne. H:e gava 1t gpecific woi‘x"z:»
to do, ar;i' nis work bears on this 1,000 tv une mixture, ‘o.t“
waica he gives details., Tiese are the questionsthat he is

asked, and he shows thore that in regard to animala on

which the 1,000 tu une mixture was applied tuv the skins or
animzis, pregnant geats and omars. the animals aburted and,'f
lead wa.s found in tho vudiea ol the fue tusas, He definit“éiyj
says vo,

CHAIR'ai'A.:\I: Thess ars siin experiments? --- Yes; ths sXin und,_‘u
inhaling, He does vhs experiments indepsrdently., 7That is
s piece of workX carried out that is envitled To Juat as |
much crsdence as ths vther.

CHAIRMAN! OF course that reporv of br “.‘Lim‘x is before us,

PROTY DIKbN: I have.another questiovn "co asx? ~—= There was a
question that you asxsd befure that I did not give sutficié

answer to. .

CHAIRMA N :t was this question, that althvuzh i‘ﬁesa men had. o
__been fur tw or tnree years in the neig‘xbourbus:d of mu‘cora

"'I'uaing thia matatia,l ‘b‘zev had discuversd no casaes of dmnage?

we= ARd my answer was in regard tu animle: ‘that there Wﬁa"f

experimental evidenqe that ‘4t was dangerous in a short time

FERRE

There was also & third puint that you could not tell in
two years.
PROF. DIXON: That was ot quite uy guestivn, Pwsuple whe use. :

_ etbyl_. patrol dv not wash in it., Those guatg that are rei‘er




Dr Suplans.,

to wore washed in the ethyl petrol? --- Well, I undaratand
that 1%t was upplied to & parv of their sg£in. You will have
an vppurtunity ot getiing it in very great dstail fruom vther

witnesses.

Q@ Thnen as to your exparimenis on your own 3Xin! you have said -

that ¥ou could mt g3t the lsad away f[rom your sf£in aﬁain
bv waahing 1t with &ez‘osane? ~== That i3 so, '
Q Du you think that that was because the laand was absorhed unda
the surface, I mean suppesing you had zcraded ths sitin a

1ittls! rubbed 1t hadd wita & hard brush. Did you try that®’
TEE

w7 tried 1t witn Ker o.sane.

CHATRUAN: Just with a linen rag? == Just & linen rag - wtll

s
s

rubbied with Ksrvassns; and that was simply in conformity
with what thay did, Thay used asvap as well. _

PROF. DIXON: Supposing you used a sgolutivn of lead acetaﬁe and
put that on the axin! wWe Znow perfectly well that lead
acstate 1s not abs‘orbed in the sxin., "That is an established.
fact? ==-- I think %hat is so. | |

Q If you wers %o put laa.d g.c,etﬂ.ﬁ@ un tae sk m in sulucion A

and leavs it there a minute,' would you bs able co get 1t
off by washing? —— 1 cm not Know.
Hc. you would not? —— I do not Knuw,

Q@ You get some sord of compmmd. suvnag form of l_éa& acetater iy :

dv not you thing somethihg ol the Kind may hap'pef‘:'a‘_. with the
lead? --— Ths question was put tv me by the ohairman and
I said then what I Knew: that the msterial waas fixed vn the '
sXin: but the evidense that it gues intu uhe bodv is - %@
overwhsluing. -

Q Dh yes: you nsed not have gaid that, I am dealing wnh thia

partiaular 8x pariment? —-—— And I mybjg ms;%kcmsam 8 mt
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witnesgseas,

Q@ Then as tuo your expariments on your own sfin: you hQVe aai;
that you cuuld mut. get the lesd away from your s£in again
by wauhing 1€ with Zerosane? —-- That is so, 'f

§ Do you think that that was becnuse the lead waa abivrbed uﬁ

L the surface, I mean supposing you had scrapsd ths sxin a’z
littlsl rudbed 1t hard wita a hard brush, Did you iry that
- I trizd it with Xerosens,

QHAIFRMAN:  Just with a-lineﬁ rag? == Just & linen rag - wtli
rubbed with Ksrvasng; and that was simply in'conformity |
with what they didg, Théy used 30ap as well.

BROF., DIXON: Supposing you ujsaed & solutivn of lead acetats en
put that on the sxin! We Xnov perfeetly well thaat lead
acstate is not absorbed’in the sxin, That is an estAblishe
fact? ==~ I think tsat® i3 8o,

Q If you wers o put lead acetuto un tuae sdlin in svlution
and leave it there a minute, would you be able to get 1t
off by wasiing? --- I de Nt £new.

§ No, you would noty == I W0 nut Knuw,

Q@ You get soma sort-of compuund! svne fbrm vl lead acetate:l
do not you think something ol the Kind may happen~w1ﬁh’thé*'
lead? --~— Tho questian was put tv me dy the bhairman and i
I said then what I Knew! that the msterial was fixed un the
sxin._but the ev‘denoe that 1T gues intv the bgdyris

. .'r e W ha hning . ,.~ wavess oo 2T

Q Dh yes: you nsed not have said thav. I am dealing with this
particular expsriment? —— And I say that kerosens is not .
efficient fur the purpo ss, '

§ You draw the conclusion therefurs that the lead acetats

is sbsorbad? wee Not from that expsriment.




Dr QJoplans,

8ir ROBIZRT ROSERISON: On the murely chemicual 3ilde I would liXe
to ask yome qusstionsk.xaferrin;g v page 5/ WILerd you fmzifv
ong part vl 10,000 of lead present. Do yeu fnow the proc"esa'

by whid: this was dong? —-—~ Ho, I du 2wt.

&

You dvo not Znow tas detaile of thzi? ==« No,
Q@ Then on the noxXe pags ao Yyou Kiow ey the G, 005 mu.ligram
Wag found? —--- Uy a methud o heating raferred to in tna"

addendum, 220 = 23%0 degrees.

O
™0
<
o

t would be adove boiiing Qolawy ==~ Yay,

@ ZTe (00) miiligyams corract, or is it (005 grame? —— It
i5 00 willigramn,

§@ Thnen I want to aax svne quesﬁicna Qesring vn this methned
vl detsrmining the mount vl lasd by 6 methed of differente, ,_'i
Iv is mge 10. I thing you azid that yow passed the 0,0.2. |
throuzh the o1il? ——— day I 3o back again,.

Q You say you pas3ed The U042, Bhrough bie solution? —— Zhat
7ith alr acrves the surface = hu‘o‘al'in.g:.

§ Bubbling throwgh tae material at 220 degraaes, Would it not

have ¥een a mudh mure i)')'tc'nw metiwd if you sl asondensed

from the C.0.2 any loe.d whi,n wa8 present, :Lmstead of meroly
t&tkln,., thaat metmd of dii"orama? —— Qf coutsae thara is

a limit to ’crxe ...mouq', vl v’om I am expeatzd tu due

q Oh, yeo. I was referrin.g to the cogency uof the exparimental
matwd, You could not interprat thig differenbde so well
. ag if you had absvrdaed the CoGi2,yy vr whatever 1% wag, in

gume oxiiaust, and dotermined the lead in that, Qo could o v

RV drain tne potash fres fruom lead, thon doteranine ths amount

L
f“t of load from t’ae pomah. It would be quite as easy as

ddingg, the load in ths residual oxl. vand‘v:ar,; much more.




O

q
Q

e

o)

KE 0018324

dra.in the pat&rshrfrée‘,fr“m ieady, thon doteriine the axziourxﬁ

ty whidy this was doney -- Ho, I du nvt.

You du not xnow tihs details of that? «-- Nu.

Then vn tile next pags do you Xnow new The 0,005 milliarénis
way found? -=— Ly a methud o T heating refesred tu in the '
addendunm, 220 = 230 degreeu.

go it would be zbove boiling point? ~—- Yas,

T 005 milligramuy qurrect, or is it ,005 grams? —-- 1t

i3 (003 milligrams,
Tuen I want te aax soue questicm; vearing on this method
of determining the amount or 1ead by a method of different
It is pmige 10, I thingk you said that you passed the 0.0, 2
throuzh the oily ——— Hay I gu back again.
You s3y you passed the €.0,2. through ithe solution? = mx
With alr scrvss the surface -~ ouooling. |
Bubdbling tarowgh sie zna.’csri&}. at 220 degrves. Would it not
have boen a nudi mure w’t an® motiwd 17 you had sondensed
From the 3.0.,2. any les.d whaisn wus vregent, indtead of merel}
taking that methwd or difforanngy —-— QOf course thara ia
a limit to the aniount i wurd I am axpeetsd tu do.
Oh, yes. I was referring to the sogengy of the emeriment&l
mebawd, You could not int-ar;mt This differents go well

ag 1f you had absorhed the,&l‘.o‘:z., or whatever 1Y wag, in’

gome extaust, and dederminsd ths Lsad in that. Ons could

of ledd fram the’ BY ta.s : 'rt would be gquids as basy as

doing the lem in tha residw;u. vil, and very nuch more
putent, bacause then Jdu wrould LW tivet tho lead had beon
aetnally evapurated - i:‘_ T vayg volatile lead, Al leaat

you would ave vdtained prowi ¥hat the lecd way volatile,
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P4, Dr Cuplans.

Here the methud of difference seems tv b2 not very cuvg enﬁ

and certainly not diagnostic of ths substance fhat you g
wers after? =— I take 1t that iv iy volatile. Assuming it
ig 30, there is uns part that volatilises, I grant you
" ) that assuwning you had the time and o ppo rounity you could

do a lut more,

Q@ My puint is that 1% would not hav e taden any nore time, -
\ Anyhow you ugree that this is nut vary cogent tv prove
tiat i GES laad $atra-ethyl Tzt camy ofL? —=- I snould
not L1ifLe o say. I dv net Loow,  That is comparing &ve
matihgdy,
a4  On pzge 3 oﬁ‘ your oWn experiment you give this table of

eranorativn, What was the actual upirdit that you used,

M % ¥nat was its boiling point -— Tthe sdme boiling poine? Was
‘ it high® === *Yos., Very uigh, The sems boiling point is

cumparatively highjs Tuiu aexperiment at 60 degreas

Fahrsniiwit there ig pracvically tne same as 97 dsgress

Tahrenhdit, the sawe result:;buu it takes a very long tims,
Then evapomtzon taxes 3.0 o.a.ys,
+ § I daressy, but I wa.m;gd v know what petrol you uaed e

you £now iis final bo iiihg puint? ~-- I should havae tu

pefer for that,
qQ was it ths urdinary éetml that 18 used in Inglandy —— Just
the ordinary petml. Kv.l.
Q Are the methuds of detoruinadtivn vi the levad thst juu used -
b in your vwn laboratuory wihsn you ware experimenting on yuur‘” L
Al arm descx‘ibed in this dvocument? —--- Yes; thoy are

‘ described in very 5rea.t dotall,




e BAVTAT U= 4 LAkt AT GAL 1T 18 Vuiatilg., Assuaing it

i 30, there is une part that volatilises, I grant you

that asswning you had the time and o ppbrmanity you could

v do a ot wre,
Q@ My polnt is that i% would not have taden any nors tima,.
\ AnylwT you agroe that this is not vary cogent %o pruve
f‘-_

that 1t wos lsad $etra-ethyl that camye olfl? -=- I snould
not 1igLe to saye I dv avt £aovw, That is comparing twe
matnudy,

Q  On mge 3 of your vwn experiment you give this table of

eraporativon., YWhav was v'the actual «pirit that you usged,
5 Fhat was its boiling point -— The same boliling poinc? Was.
it hi{;kﬁ’ -— Yoy, Vary nigh, Ihe ssme bduiling point is ~
cumparativaely highs. Tuius experiment at 60 degrees |
Fanrennuit €thers is practically the same as 97 dsgresd
Faunrenhdit, The sams rasulsl but it vaLes a very long tims.ilv
Then evapurativn taxes 20.days, |
- Q I davessy, but I wuntad tv xnvw what petrol you used., Do
gou £ iis final doiling poinv? —--- I should have %o
refar for thst,
Q was it the ordinary pstrol that is used in EINGland? ~-— Just ..

the vrdinary petrol, Nu.l.

Q Are the methuds of detormination vi the lsad tnst you used
: in your own laboratory. féyhen you Wwere experimenting on your
| s.r:nr‘descrf;béd in this dedument? —-- Yes; thoy are

described in very great detail,

CHAIRAH! Youw have dune a_‘.‘good deal oI experlimsnting?
-~ Yeuy; and it was a ?éry difficuls thinzg tv do. It was

all voluntary work,
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Dy Qoplans,

QHAPMAKN: TWith regard to0 the skin expsriment on yourself. oOf

3
5
£03

S
¥
1

course the uethod adopted was a 1little rough, and having
regard tc tiat yeu would not attach very mush importance
would you to the presige Tigure for abserpticn that you
got? ——— I am giving two places of decimalé, A% a rough

saleulaticn,

I #1111 put it in another way, Do you think that experipent
Lhan '
really gave yeu mnere/a sort ol .gcllec.tive statenment

that there ¥ould be absarption? —-- I would not like to say

PRI St

apsorpticn: I say there is fixation, | '  fj5
We will say fixation 1€ you 1ikxe? --- nignt I say also tnaﬁ  i
the lead tetra-ethyl is not removed?

Tould you mind icoxing at page 3 of your own experiments.

They are sxperinents deaiing with water? --- Yes,

It I understand this sorvestly, you had 16 eudie centinetres
ot ethyl petrol and an amount of water whish must have been
smAll in regerd to the dimensions cf the tuve. I% 1s on paggég
37 ——- ”xperimﬁnt (a) - | o
Yes.‘ Wnat I an saying 13 this: that you empleoyed apparently
in the eXpariment 15 cubic centimetres ol etnyl petrol?

re— Ves.

ind I say the amgunt of water must have been siall beocause
that ié,limited}by_the dimensions of the tube? —-—- Yes,
Anyne¥, veu collected 33 cuble centimetres of water? —-- Yes,
That 15 to Say twice as much water as you took of ethyl s

;etrol? - Y@B,

inen naving done that yau still tound only 0.7 ot a part
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' petTol? —-- Yea._

regard to that you woeuld not attash very much importance
would you to the prenige Tigure for abserpticn- that you
got? ~-~ I an giving two places of de2imals, as a rough

aalaulatien,

I w11l put it in ancther way, Do you think thnat experiment
really gave yeu :Lcr-gzn?naort ot -g0llective statement |
thet tuhere would be apsorption? --- I Would not 1ike to say .
apsorpticn: I say there 1g fixatlon, | i .
we will say fixation 1f you like? —-- Might I say also théﬁé
the lead tetra-ethyl is not removed? |
7ould yeu mind leoxing ét page 3 of youw'nwn eXpériménts.
They are experinents dealing with water? —-- Yes,

IT I urnderstand this sorrectly, you had 16 eubic nentimetres ﬁ;
ot ethyl petrol and an amount of water whish must have been;;i;
gmall in regard to the dimensions of the dube. It 18 on pégs?i
37 --- Experinrent (a), ':f_“
Yes, Wnat I am saying 18 this! that you employed apparently  §
in tne experiient 156 cublc centimetres ol ethyl petrolt

- VeS8, |

ind 1 say the amount of water must have been small because :: J

that i linited by the dimensions c{ the tube? «-- Yes.

Anyne¥, yeu eollected 33 cubia sentimetres of water? —-- Yeai

That is t¢ say tyice as mu"h water a8 you toox of ethyl

..A.

Tnen naving done tnat you Btill fcund only 0.7 of a part
per millian of 1ead 1n that water? -—— That 18 50.

0.7 of a part per millicn i3 not really of tne 8ane. order --"’

net enormcualy in excess of the amount which 18 Sometines
regarded I.will not sAay as pernissible, besause I do not

think anything is regarded as permissible, but as having no,

serious signifisance in potavle ¥ater? --—fell, I should :fff
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suggest that the linmit is one hundredth of a grain $c the f

£a1lon == 0, 14,

Yes, but ¢ his 18 Q.7. It is not of the sane order?

-—- You will s2e an expeviment later on,
I ap coming tc it in A nmoment? --- That was the initial
experiment.

fhat iz $¢ say under faveurable alrcunstances yocu only

gex n,7 ol & part per million, which is atter all a very
giall ameuntt —-~It 18 on the threshold of danger,

Yes, con the threshold if you 1like, obut it is only a trace?
~--—- 1%t 18 gulficient in pctavie water t¢ 2ause Lreuvle,

I ai not saying that it is not —- I ap not an authority

cn that -- I ap only asking whetner it is more than & tracey
--=~ I %hini the question was whetner it was on the threshold
ot danger, _

Ye will agssume it is quite on the thresheld, it you 1like,

In yoﬁr next experiment ybu nad the same SoTt of conditione. ;
The expériment was ma&é in 15 cuviec centinetres of ethyl ot
and. 1n0 cubin ﬂenﬁimetres el water? --- Yeas,

‘Tnere you bot 0.6 ot a yart per milliont —--- Yes,

, au I righﬁly und@rbvanding these experinents as showing

that yqq dc not even under circumstances of that sort, \afr'uan'e}'".'j
tne.éonditiens are B8 I have desarived them -- axtremely
Tavourable to the taking up of lend -- gettsws enerucus

quanﬁitieé? -—- But I say they would be quite sufficient,

I an not‘saying that they would not ve sutfizsisnt: I an

,dealing with absolute quantities, You do nat get enormous

'titiea? —— But gou do not requir enormoua quantlties.

.' v:'y.‘ﬁ.sx,\‘aehﬂ"zuq R
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Yes, but ¢t _his 18 0,7, It is not of the sanie order?
-—- You ¥ill see Aan experiment later on, '

I an coming t¢ 1t in A moment? --- Thht wag thée initial
experinent,

Tnat-ia to say under Taveurausle circumsiances you only

ger N7 ol & pars per milliion, which is atier all a very

griall amcunt? ——-It 18 on the threshold of danger,

Yes, on the taresheld if yeou 1ike, but it is only a trace?

-—— It 18 gufficient in pctavle water to <cause Lrouble,

I an nct saying that it is noet -~ I an not an authority

cn that -- I ap only asking whetner it 18 more ﬁhan-&;tracé?'

—— I think the quesvion ¥as whether it was on the threshold - -
ol danger,

Yo will asoume it is quite on the thregheld, it you lixe, o
In your next experiment you had the same sovs of conﬁitians.'?f
The experiment was made in 15 cuvis nentinetres of ethyl

ang 100 cuvic centimetres ol water? —-- Vas, |   f
Tnere you go% 0,8 ol a part per million® --- Yes, N
A T pightly understanding these experiments ag showing

that you dc not éven_undér sircumstances of that soTL, where
the cenditicns are ms I have dessriped them -- extremely

faveuravlie %o the taking up 0 lead -- gettEsss enormious

quantities? --- But I say bhey would be quite zulficient.

I ap not saying that they would not be sutticient: I am

-~ dealing With absolute quantities, You do not geb enoPmous - . .

£L

quantities? —— But ﬁou’go not Tejuire enormous quantities.

I kKnew you do not require any; but even when you have v

conditions which are]%éry {avouravlie to the solution of .

lead, you do not get great quantitles? ~-- I Hnink there 18

éncther interpretation £or 7hat you are saying —- whian I wi}lg

ncre to presently,

38




L3 .
Dr goptane,

3 Yes, if you like, Then you filter through sand. gSand

daes not take much out, It would not be so likely to
| apstract Trom the 1iquid ag a great nmany athers that were'f
mentioned, If you fix a sclution through sand you would not
expect muen of the abanvbed substanse to be taken out?
-— 1 ag afraid I do not quitegdollow your motiwe,
i+ Q2 I have ne rotive at all, except to arvive as Tar ag I ~an ,
at an understanding of these eXperimentes, %Yhat I an Bayins 1
this: is it not a fact that the conditions therefore are not¢
favouraole to the removal of lead by anything through e
which you filter, 1In other words you have got sand in it;
would you exuect sand to remove muen leid? --- I do not
expeat sand to rencve 1lead at all.
Q Very well: that is an ansWer to mwy Questicn. Having regard
to tne vevy grall andunt of lead which you get under favourable

virﬁunstannea anen vyou ¥ere frying to see what it w111 taxe

out do yeu really tnink that there is gericus danger of

contanination of large ﬁa;er supplies oy suc eh Quqntities of

1;égd”a§;#§u1aApéph#ﬁéfﬁaié?attered on the earth and be washed -

o | tﬁé&ﬁéﬁ'é%}afa;fbﬁﬁﬁénaf;ﬁd other things? ——- I think in b,;ﬁ
connection With wells and pools of shallow Burface Water
tnere would be, DecAuse you might easily get a oan of
’petrblvwhien was in the nelghvourhood of these places,

Q3 You ﬁignt of courge get a can-full of sheep-dip? -— Yes, _@fﬁg;

L but not very o“ten. There are not = millicn people using

. aheep~dip 1n England, but tnere are a njllion people using

9?°rnars.”¢
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does not tAXe muech ocut, It would not be 56 likely o

apstract Trom the liquid ag a great many others that were

mentioned, I you Cix a sclution through sand you would not
expest muen of the apsorued suvstanse o0 be taken out?

~— I an afraid I do not quiveféollow your motiwve,

ri- Q3 I have ne Qtive at all, except to arrive as {ay as I nan

at AN uNderztanding of these experiments, Yhat I anm saying ie
this: is 1t not a fact thad the sonditions therefore are not -
Tavouraole to the remoeval ol lead by anything through
Which you filter. In cther words you have got sand in 1t .

weuld you expect sand to remove musn lead? -— I do not

h( ¥
Y

expeact sand 4o rencve lead at all.

3 Very well: that is an ansWer to my questicn, ilaving regard
te tne very zmall amcunt of lead whisch you get under favouravle
firounstances, w¥hen you were trying o see what it will take -?;
cut, do you rezxlly thinkK that there is zericus danger of |
eontamination of large water supplies vy sush quantities of
lead a3 would perhaps be scavtered on the earth and be washed
thrcuga strata, on sand and othaer things? —~- I %nink in
connection with wells and pools of shallow surface water
there would be, oecause you nignt easily get a aan of
petrol which was in the neighvourheed of these places, G

3 You nignt of course get a c&n—full of sheep-dlp? -—- Yes, o
but not very often. Tnare are not 2 millien people using
aheep-dip in England, but there are a nillion people using
motorears, S

Q But one is an aacident Jjust as nuch as the other, If the well
was A very shallow one and the earth.was very porous round
it, surely all kinds of dirt would filter in the well,
and the presence of 1% there in relation o ¥he other tningiﬁﬁ“
would bé}negligible? -—- I think there is sufficient there

toPpalute a snallow surfase well, That is the answer.
: : e 39 o .

- KE 001 3 2



A,+{£§ff

I4,

L2

L,
;

O

w'?..

00180 33

“assuming tnat tnat san ve snown to be the case, do you thinx

o Coeplans,

Very well., In angwer ¢o the Chairnan and in angwer %o 3ir

charies uartin, I think you said that you did not wnew whetﬁerf
there would be any concentration of the ethyl petrel as compa
w¥ith carbon monoxide., I mean in the cage of the naterial
coning CPOR an exhaust in certain machines, You do not know
fron your experience whether there would pe any tendensy |
for the lead communigating with the air -- not the dust -—-
as ‘counpared with the carboen monoxide, at a given moment, .
I nave ne evyidense, DUt my inpression 1s that it would be
tne otner way about., |
Assuming that there wasg no such conqentraticn of lead and
the axcunt of carbon monoxide present was predoninaitvg..
Do you think there iz would be any reason for prohibiting
the use of athyl petrol? --- That the n@ount of carbon
monoxide was what$ - -
That the amount of sarbon monoxide present is sush that 1tsg o
poisonous properéies must predominate cver the amount of the
lead —- in other words that you would be psoned by oarben . -
monoxide long before yéu would be by the lead ethyl again'V:f”

there wculd be any reasan for prohibiting the sale aof the
ethyl petrol? - I gannot see any relation between the tWQ
pron le/i8,

W21l, there 1s an intimate relation 15 not there. Jupposing

the lead and the carbon monoxide wers present.in tne exhaugt? — Yes.

g_nssuming the carvon monoxide was thers in an amount which it

3t were 1eaxing, and was, nonﬂentrdﬂki' Ia,poison people in :
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Very well, In angwer $o the Chairnan and in answser 4o 3ir

Charies Martin, I think you said that you did not Knew Whether
there would be any concentration of the ethyl petrol as eoméa
¥ith carvon nonoxide, I mean in the case of the naterial ‘
coming CFPom an exhaust in certain machines, You do not Know -
from your experience whether there would be any tendsncy
for the tead communicating sith the air -- not the dust -
as coumpared with the carven monoxide, at a given noment,

I nave no evidence, but my impresaion 1s that it would be
tne other way about, .
Assuning tnat there was no such concentraticn of lead and
the apcunt of 2carbon nonoxide present was predoninahtug..
Do you think there ir would be any reason for prohiditing .ff
the use of athyl petrol? --- That the ancunt of aarbon x
monoxide was what?

Tnat the anrount of carovon monoxide present is suah that itugs
poiscnous properties‘must predominate cver the anount of the
1ead -- in other words that you woeuld be prisened by 2arvon
monoxide long before you would be by the lead ethyl, again
aseﬁming that that can be showyn to ve the case, do you think
there would be any reason for prohibiting the sale of the -
ethyl petrol? ~-- I sannot seg any relaticn between the two 5{&@
proolens, | |
ﬁ&ll tnere is an intimate rdlation 1s net there, Supposing
‘tne lead and the varbon mcnaxide were; pveaent in the exhauqt?w'fee.
Assuming the carbon monoxide wag there in an amount which 1f E
1t were leaking, and was conee§§r§ﬂh%wuml&,poison people in

a short time? —— Yem,.

_ of tne lead
I there were no concentration/ would you ¢onsider the lead

WAt

provlen was serious at all, or sufficient to juatify any

pvohibition such A8 w¥e are no¥ dealing witht —-— I cmnnct gee

kE 0018‘0?4
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15, Or Coplang,

Q Vell, supposing you have a given volume cf carben monoxidé 

and a given volume of lead, and suppcse the carben mnnoti&:

~ tends tc disappear: In_tnaﬁ cage thevewould ve a danger afte
a certain time. But Supposing there is no aseumulation éti

lead and the carbon monoxide alsc tends to disappear, and

its pcisoncus properties be diminished, then I asx you do you

- think there wculd be a Justificaticn Tor the prohivition ;

¢l the lead ethyl? --- I think you are putting the questibnt

- tc me in this way: 4T therve ars two injuries going on at one.
tirze and one is a fatal injury and the other is only a sliéhﬁ

injury, would you pronibit the slight injurv?

. Q Yes, if you like to put it tnat way? --- I say cne is a
very slight tniny and the othar i exseedingly fagal, I do

not see that one has any relaticn to the other.

I.O

Very well, I take your ans¥ert? --- (arpbon monoxide is so
cut of the way, ' -

OHAIRMAN: You Teally menn thatjfhe other 18 negligible?
4 --- In the eirﬂuz téﬁte?m of the carben nonoxide,I would

RO"b 007131(19\’ 1@&(1 &'b all 11’1 ‘bh@ presense of <carbon I}'SOTIOXidB.;»

That 18 1y Question® —-- There 18 such an extraordinary

£

aitference betveen the two. It 1is obvious, -
CHATIRMAN: That 18 exactly my question. I anm glad to xnod that
1t 18 obvious.

JQ,%’ 8IR ¥ILITAY WILLOGX: I think,Dr Coplans, that you have spent =
" % £o0d deal of your professiamal life in public health work? .

L — Yes.

X £ &thathha.t cram: vam» nmnmumm ﬁnmanu-%.u.zww' hqwa b .m«
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and a given volume of lead, and suppcse the scarbon mnnoxideﬁi

tends t6 disappear: InAthat-case thepewould be A danger afﬁ@ :
a certalin time, But suppesing there is no azoummulation of
lead and the carbon monoxide alse tends to disappear, and
its poiscncus properties Le dininished, then I agk ynu do yéé
" think there weuld be a JustiCiecaticn Tor the pronivition :

¢ the lead ethyl? ---~ I think you are putting the questioﬁ"

tc me in thnis way: i{ there are two injuries going on at anéé{

.. time and one is a fatal injury and the other is only a Blishfa

injury, would you prohibit the slight injurv?

Q Yes, i( vou liXe to pﬁt it that way? —--- 1 séy dne is a =
very sliznt thiny and the other is exceedingly fatal, 1 ao.ii
net aeerﬁnat orie has any relaticn to tne other.

Q Very well, I taxe your ansver? —-- garbon monoxide is so
cut of the ¥ay.

CHAIRMAN: You really nean that the other ig negligibvie?

--= In the <2lirsunstances of the carben nmenoxide,I would

—

not consider lead at all in the presence of 2arbon monoxide,

That 13 my question? —-- There ig such an extraordinary

£

daifference vetveen the two. It is obvious,
CHATR¥MANC: 1That 13 exactly my questlon, I an giad to know that
it is obvious, ‘ _ .
SIR WILLIAM WILLOOX: I tninx.nr caplang, that you have spent
a good deal ¢l your professionil life in public health work?

e YOB.

O

I gather ﬁh&t frém.your humevous degrees? ---~ I have not gog};

nunerous degrees, -

3 You are an ¥,D,? --- Yes,

2 I think you are very interested in sanitary work? —-- I was .
advisor in sanitary #ork %0 the Expeditionary Foree. I was |
advising the sanitation of the Seaond Army.

. ' | a1
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Dr Coplans,

And your Work was Pedognised by the honours that have been.
conferred upon you, You, I gatner, have rather approached
the subjest (rom the publis health aspest? -—- Entirvely,
48 a saniltarian? —--- gQuite sc.

And a3 sush you take eitreme sare - meticulous care in

protesting the public health? -—— 48 iS customary,

In regard to the toxis action of lead, the poisonous effect
depends upen ho¥w rmuen 1s apsorbed intoe the systen? —~-- Yes,
I agree,

ind tnerefore as regards the inorganic & salts of lead,
for instance sugar of lead, or lead acetaie, you agree Wiﬁhw'?
e that there nave veen fages where an ounce has been

taxen and deatn nas net escurred? ---That is so0,

Because tne pdison has net veen apsoroed? --- That is true.
You mentioned innyour paper professor BlaiP-Bell's work, in
the use el lead in chemistrys —— Yeg.

Shall I Quote what is the dcse of lead, or do you recollest .

it? --- It is rather hign.

Tou will agree it 1l nu? 1%? —--= I will sccept What You 3aye.

In the colleidal lead ———-- That 13 not thim kind of lead
at all, o ” S
Ne. I rean the asolleidal lead whish is 1ven4?§ Mha1t ver
cent $61ULLCNT —~—m Yes. ’

And an average dose 18 10 oo, That would be 50 rilligr&ms?
~—-It has unexpeated fatal results at times? - :
Azéﬁ agree that in the treatuent of sanger 60 milligrans

of lead 18 given? —--~ Of z0lloidal Lpad?

&mYes.ﬁnnd\soaatimes a8 you say, with' togigkregults? — Yes.pia

HE 001 3337
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the subject from the public health aspect? --- Entirsely,
48 & sanitarian? —-- Quite ed.

And as sush you take extrene care -- meticulous care in
protecting the public health® -~ 38 185 custonaTy, ‘
In regard to the toxis asticun ol lead, the poisonous ef?eqt:r
depends upcn how much is apsorbed into the systext --- Yes,
I agree,

and therefare as regards the inerganic x salts of lead,
fer instance suga® of lead, or lead azetate, you agree with -

me that there nave peen cages where an ounce has been

taxen and deatn has not occurred? ---That is 50,
Because the poison has not been AbLSOTLEd? —-- That is true.
You menticned innyour paper Professor Blair-Bell's work, in
the use et lead in chenistrys —--—- Yes.

Shall I quote what is the dose of lead, ol' do you recollest
1t? --- It is rather nigh.

You will agree if I put 1t? —— I will accept What you say.
In the colleidal iead ——--- That 18 net thin Xind of lead

at all,

No., I mean the solleidal lead whish 1s éivené?m a nalx per

aent §olﬁticn? — Yeg,

and an average deose 18 10 ¢4,  That would be 50 milligrans? i«

~--=I%t has unexpented faﬁal resuits at tines? - - e,

iggﬁ agree that in the gfghtment of cancer 50 milligrans

‘of ‘lead 18 given? —-- Of colloidal lead?

Yes; and scmebimes as you say, with tOXic Pesulta? —-- Yes, .
woeuld yod regard lead gs a curulative poiscn? —-- Froum one's
industrial experience it is so, It 1s a self-evident

proposition,

Do you consider it Ra 18 one of the best examples we Xnow ot




:1L8. ‘ - " Tr Coplans,

< A --— A8 & Blow cumulative poison?
Q Yes. 4 lead worker forblnstanae has lead sa2te stored
in nis system, and then beccnmes entireiy free (ron ex<ess of
lead: how leng would 1t be pefare the lead would pe elininatec
--=- You night say it might be years aflter, It might go on‘for;

vears,

£

ind 1t was that aspect of lead which influenced you in youw o

\ WOTKT ——- Juite,

£

¥ith regard to carbon monoxide, supposing a person abscrbs . :
carvon menoxide CPol exhaust gases in a garage: as you know i;é
the carvon monexide zambines witn the human blood.— How longlﬁﬁ
would 1t be before that carbon nenoxide were eliminated,
suppoesing the person went out into tue cpen air? —--- A questior
A el minutes or hours,

3 geveral hours, I mean elininated from the blood? ——- Anvhow
I nean Quickly —- a queatian of days as acipared with yearn.

2 A questinn of a couple of days, twe or three days? -—-- Yes we

will say tnat.
Q When the petrol ebthyl spirit is used a certain amocunt of
' inerganio lead 13 praduced? --- Yes,
Q.VCQuld you tell me‘what the aempound of lead would bve in
the dust?

-— BO per sent I should think would be bromide.

£

The point I ¥Want 1& this: 1s that compound of lead soluble
or insoluble in water?
-— Soluble,

Q I take it that you would regavd that compound ol lead as

vproduced by the use of Lead tetra-ethy; == you -

M R Or S TN R e e R NS Rl S S
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. -=— Soluble,. . .

I take 1t that you would regavd that compound of lead ag

Yesa. 4 lead worker for instanse has lead s2%% 3tored

in his system, and then vesomes entirely free from exeess ofv
lead: ho#w long would it be petlare the lead would be eliminaté :
—-- You might say 1% might be years after, It might go on €o¥
years, “ :
ind it was that aspest of lead whicn influensed you in your?i
WOTK? --- Juite,
7ith regard to c¢arubon moncxide, Supposing a4 person absorbs
earpbon nenoxide rom exhaust gases in a garage: ag you Know
the earbon nonoxide cambines ¥ith the humin blood.— How long
would 1t be before thaffcarbon nenoxide were oliminated,
suppesing the person went cut into the cpen alr? —— A quesfion
ef minutes Gr hours, ;
geveral hours., I mean €lininated from the bloed? --- Anyhow
I rzean Quiokly -- a question of days as <ompared with years,
A Question ¢f a couple of days, tWwe or three days? —-- Yes, we~t
¥ill say that, |
¥hen the petrol ethyl spirit is used a certain amount of
inorganisc lead is produced? --- Yes,
Could you tell e ¥hat the compound of 1lead would be in
the dust?

—— B0 per sent I should think Would be bromide. f
The point I ¥ant 18 this: is 4hat compound of lead soluble .

or insoluble in water?

‘veing prodused by the use of lead tetra-ethyl —- Yoﬁ

would regard it as one of the ahiel risks of the
sontaminaticn of water supply? ——- Undoubtedly. One of

the chisf risks of ordinavy dust, not of water,

I was dealing with water suppliest

T &8
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Do UOplanB.

--- Ah, I de not ¥now,

The point was this: i¢ ygu have lead Dromide dust on
the Poad?, I do not see much danger in that, I did
not gonsider that proposiition at all.

You menticned the paliutian of shalle¥ wellse®

~-- I wad thinklng ot the polluticn of shallow welle
from petrol direct, and Trom oil bseing poured down,
You do not require any apecialvexperimental Horx

to prove that lead opromgide 2an be a source of water
contanination, because 1t 1s Xnown that lead is
goluble in water, g;* #hat we do not ¥now is what

lead petroX will do provided it ig allowved

to dry in the soil, That was the objent of those

experiments, I think it is proved beyond ail

doubt that even in three feet of sand it 1is not
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£

The point was this: 17 ygu have iead Lromide dust on
the Poad’_ 1 do not see tmuch danger in that. I did

not gonglider that proposition at all.

You menticned the pcliuﬁion of shallow wells?

-—— I ¥a3 thinking ot the pollution ol shallow wells

from petrol direct, and from oil being poured down,

Yeou do not require any special experinental work

-

to prove that lead bremide can be a source of water
contanination, pecause 1t is Xnown that lead is
soluble in water, but ¥what we do net Xnew 1s what

lead petrot ¥ill do provided 1t 13 allowed

to dry in the soil., That was the objest of those

-

experiments, I think it is proved beyond all
doubt that even in three feet of sand it 13 nob

repnoved or destroyed.

43a
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Dr Coplans

Q I wag rather purprised that you did not bring out the point
of the lead bromilde dissolving in water and being conveyed,
by the underground water channsls, and polluting snallow f”
Wells. -—- Frem an experimentsl point of view I do not

think I oan establish anything other than what you can

tmagine for yoursslves -knowing that lad bromids is fatriy . -

Trealy goluble in watnr.::

¢ Do you think tnat is a possidble deuse of pollution? B
--— I ghould think #o. I have nsver considerad it at ali., if

I am thinking more of socident ‘or v design in polluting
the well.

9 In your experimants with sand you used, I think, oil |
contalining lead etn&l? -~-- Yag. Holhing has been used Ln.A "
the expariments except materisi which was supplied %o me o
by The Research Association.

Q@ Lead ethyl is eapglly goiudble? --— Yes.

Q Tnerefore 4o you not think that 1t would stick to the oil
rather than go elsewhere? -—— The result proves that it
goes into the water. I imavine wnat happens 1s scme cnamico-hi
pnysical changa in waich you get thin filum of oll on tne
surraea._ - | '

Q 3ome gdéé”into‘ihe watefé‘~~~ aoma:goes into the water:
axperiments prove that it is so.

Q@ As ¥r Gnapuan pointed out, not all of ity «-— I §t went up
to 1500 aa., $t would take a2 *nng tine,

You 41a not get ail of ity -— I aid not intend to.

I suggest that one explanstion would bde that 2 lot of the
lead ethyl would remain in the 01l which adheres to the
surrace or tne sand? —— Ana tnat the bramlde might have
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noaame === FLWm GO RIPErIMeNnT3 1 point of view I 4o not

think i can establigh anytning other than what you can
imagina for yourselves -knowing that imd bromide is falrly
freely goluble in water, - '
Do you think that 18 a possible czuse of pollution?
- I énould think 20. I have never congidersd it at ali;;~ﬁ
I am tainking more of aceident ‘oy design in polluting
the well.

In yoﬁr'experlmenzs with sand you used, I think, oil
chntaininb lead etr?l? ~-- ¥2p. NOthing hag baen used 1n‘

the exparimanty sxcept rmaterial whion was supplied to ma'

by The Resezrch Asgoclatlon,

1ead ethyl is easlily sciuble? -—- Taes.

Therefors 4o you not think that 1t would stiok to the ofl =
rather than go elsewhere? ——- The result proves that it
goea into the water. I imagine what happens is saue cnemi&bQi
physical changs in which you get s Lliin film of oil on the
gurrace.

3ome goea into the waltlery —-- 3ome goes into the water:

- experiments prove tnat it is so0.

As ¥r Chepuman pointed out, not all of it? «— If it went ﬁ; :
t6 15C0 ea., it would take 8 Qng tine, 7 _ .,
You aid nnt get all of 1t? --— I d1d not intend to. Gl
I suggeet that one explanatlnn.woula be that a2 lot of tha-“.

 lead ethyl woulrd remain in the 01l which adheres to the

gurface of the gand? --- And that the bromide might have &
gone int |
Yes, ——~— I quite agree.

31r ROBERT HOBERR30N: Do you mean broamide?

Sir WILLIAM WILLCOX: I wae talking of the 0il. —-- But the 6;11’

is the oil taken from ths engins sump.

Yy
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Dr Qoplans =

Q And coes the oil comdine with lead bromide? --— I could not
sny,., I tairk I have given you the exact analysis tnera.‘”ﬁ
¥r PYE: On rage & Of your experiments you ray the 1ead -
compounds are soluole in @ater calculated a§ lead 0.097'péf
cent by welghts -— I am 5imp1y concernsd with the ladd |
soluble in water. ¥ know %o 8 mothematical nieety when
cagea of laad poizoning cccur, and the peraentage is 0;35
\ mzlligréms per gallon to C.5.
Sir ¥ WILLCOK? would you, ag 2 public officisl, regard tnep:
presence of 1#ad in detegtable quantitice in water as o
dsngerous? -—— I should think i1 was ny duty o find out

why it zag there.

Q ?oula.&dn regard it a8 unéesiravls? —-- I should want ﬁo iﬁcw

wny 1t was‘trera.

o

Would you rogerd 1v ag dangsroug to the publiin healith? ~— Nc.
it d@penda on the quavni*v againil do 7ot 11ks it there and - ,

I ahaula try 10 xeep 1% doun.

¢ T said, ir you found it 1n‘dat9ctab o quantitieg? —— wg;i;-gg.
ona faund it in antaanab1e guantiileg, one ought to 100k rcund

v;to rzna aut why. 1% w&s tnare.

o] ﬂnat ¢1m1t would you permit in watery —~ I certainly anould ’
nat 113@ to penntt a3 much ag & thirqd orf a milligrmn ;

R I thinx you dia quot@ gome rigureg, --- Gne hundradth of a grat
in a ”a11an' that ie zbout halfl a milligram.

R Would you regard that as negligiviey —— Ees: T say you are on
the threanola o darnger thvn.’

Q !0n‘knoa that London, Birminghom and otnsr iz citier do not

A SRR
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Sir Wm WILLOUXP wWould you, ag 3 puhlic official, regard the - .

GD

?

Q

r PYE: On rage 5 of your axperiments you gay the iesad

compeunds sre soludle in water caloulated s lead 0.097'pe£
cant by welignt. -~~~ I an ginply concernsd #ith the ladd “
f0lublae in waler. Wo Knowx %0 2 methematical nicety when
gaggea of lead polisoning cecur, and the percentage i 0.}5

nil;igrans Per gallon to 0.5«

presence of 1mald in deteastable quantitiseg in water as
dsngerouev -—~ I should think 1% was zy duty %o rind out
why 1t rag there.

yould you regard 1V 89 underiradle? ~-- I should wan& to xnow
wny 1t was thare. |

Would you regerd it as dangerﬁus to. the public heaitn? ¢-‘H¢,f
it dapénaa 0n the quantity agsinii do not 1ike it there ahd‘

I ghould try to xeep 1t doun. \ oy
I gald, ir you found it in dateotable quantitileg? ~— Well,lzfﬁf
on2 found 1t in detectabie quantities, one ought o 100k round
to rind out why 3% was there.

vhat iimiy wouid you permlt in water? —- I aertainly shaula

not 11K9 to pewmit az wuch as & thira of a8 milligram. ‘

T think vou dig qaot@ soma rigures, --- (ne huwndradth or a grain
in & villon' that 1g sbout hslf & milligram. L
would yau ragsrd that as naali 1010Y w—- Heg: T may you are nn '
the threﬁnold of angar than.

Yon xnow tna% Loendon, Binmingnam and other biz aities do not

dertve their water eupplias from gnallow wellp? —— Quite se."f
You ratner had in minq‘qquntrv digtricts wnere the water ia
4 rived fram wella, when you were talking about the danger

of canta*XAJtion? —— 38, I wag tninking of wy own

experzsnce in ithe Army: we had a very large number of
anallow weils, and we had to ghut them up becauge of tna

contamination. s
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Dr Coplana

Wnere wag that? -—— That was witn the 3econd Army. ¥e had a
great many lorries drawing up near yells Or watler Bupplles;
and depositing spirit. |
¥oulad véu regerd the presencs of iesd in figh as of

lmportance frox the point of view of TLVArs? --- Fishing -
riverst ¥No, I 4o notd I,do net care a rap about fish,
and I &o not think that 1e of the gligntast 1mportance§
wut when a whaole family hag to drink water from one sbot L
and 1nére is no othar sourece, I 4o not think these people‘i
3nou1aiﬁe poisonad by a pageing car or a pesing lorry. P

you are awera that the London water suppiy comes from the

Thawes #ater, or a certain proportion of 1t% —-- This is nbt
a provlem of river pollution. .
I waa réfer“ing %o the contarination of river waler by

lezds --- 1 1m not prepered Lo discuss fnat at all,

In.your expariencs of the evaporation 0? the ethyl petrol, .

you rmund a condgantration of over fourteen Limes? —-- Yes.v-f

Did yéu”do any’skin exﬁerhaents with those dirferent
ren5tns? - Yag, I nave done a lot. .

Hava you shown tnat tnare ia mora iead ethyl ab&orbea aitn

roarteen tlnoa the oonaentratinn? - %, RWirst of all, |

1t i airxicult ta find volunteer I do not csre Lo ask a.ﬁﬁ

nan to ao gomethilng that I am nct. prepared. to do myselfl.

It ig very dirricuLt to &et 0ll at alli ~-—-- =

I was not ofiticising, I only wanted to know: You did the :1H

experiment on yours2lif with the ethyl pRULrol? —-- Yea. o

NMa you ‘have your urine tﬁsted? ~-- NGt I 41d not think

‘na:e was any point in tnat, beoauz

now wnat nappens
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@ Would you regerd the presence of lesd in figh as of

lmportance from the point of view of rivers? —-- Fighing .
riverst No, I 4o not: I Ao not care a rap about fish,
and I &0 not think that g of-the giightast importance;

but when a whele family hag t0 érink water from one spot |
and znéra is no othar soufca, I do0 not think those peoplé‘
noulavﬁe poisonad by & paeeing car or a @esing LOorry. _”
Q@ You are awasra that the London water suppiy comes from the _
. Thames watnr, or a certaln proportion of 1t% —-- This 1s not
a provlem of river poilution. | '
; Q@ I wa2s referring %o the contanmination of rivef’water by
188d. ——— I am not prepared to discuss that at all,
¢ In your experience of the evaporation of the etayl petrol;:
you found a condentration of over fourtesn 41imes? —e- Yen#iﬁ
g Did you 4o any skin experinments with those dirferent :
strongtns? —— Yag, I nave done & iot. :
Q@ Have yoﬁ shown that there ig mors iead ethyl absorbed with?
fourteen tiues the concentraltion? ——- No. Pirst of all, ﬂf
1t 1s airricult to rind volunteers. I-Go not csre to agk &
nan to'dd‘eometning‘tna* I am not prepared.to do myselr.‘wm

It ig vsrv gifricuit to 59% 0li at ail --—---

Q I was rot o?iticialn&, I only wanted to know: You did tne “_'?
expariment on yaursalf witn the ethyl petrol? -—w Yog. |
Q jzma you nave your. urine tostnd? ~—~ No: I 4id not think

S tnare Was any point 1n that. vegaure we know what nappens
in regard %o 3n1mals. The whole question wae: Would Leroeene'

remov4 it from %he akin?

. &o

T ou ratnar gathered froi the amount pud on and the amount
brough* of that the difference would ———e- ‘

—— ibuld remain on me.

348' y6




Cox Dr Coplang

¢ I am not eriticieing, dut do nbt you think 1t would be ral;ij ﬂ

interasting if you ooul? eptimats the iead in the urina,a
and pogsibly in tnaéhasea ag well, and thean you could getsgétigi
ite proof not only that it nad deen abszorbed into the gkin but
nad bsen absorved into tha body? --- Well, iz it Juatiriaﬁle
to 4o thnat on onegelr, knowing therae is overshelming prno

that 1t doea ocoour in animalsé?

&£

But you 14 the aexpariment on YOUrSAllY ——w Yeg, on the skiﬁ;“
’ Q@ 1t would not nave done you asny great harm if you had hed tﬁé

analveld msde? ——- I do not know of any Asericans who have done

it, and I do not gee why I should do it.

) 1 40 not suggest thal you should; dubt i{f you had had tha
analysié of the exereta made, waz what I wag asking.
-— I oniy wanted to determine one point, which wazs whother
it was removed by keroseng,

Q As you xnow, the tatra~etnyl ig a rdpialv qn;ubla substanc
and 1% 1s admitted <hatl it 1s abgorved vary rapldly when appllea

%o the qxin? - Yog, verv rapia;y. - ‘J;;g
Q You nava no evidenca tnat tna etnyl pptrol ig absorbed in a -

very rapld degree? —— Dr Fllnn'has aans aome work on the

queﬂtion 1n axperimenma witn a dead monkey, and he has come

to tne ronoluelnn that the lead atnyl nas exactly the sanme

aoctiont tnere is nn dirreranoo

@ But you agrea that the lead in etnyl petroi 1s absorbed st a
vary, very graatly 1ags rate thun lesd tetra-ethyl?

—-- Yag, with tho addition of the petrol, Lt renderg the
“1 absorption more diffteult . I think when it 1s appliad to

Y"\ff }the surface of tne skin, it dries very rapidly, and in the

gr&drying 1.think tnere im oonn 'n'*ru:nua,a A et

CKE oe1s3as . .
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ite proof not only that 1% nad been adbgorbed into the skin
nad bsen absorbdad 1nto tho body? —-— ¥ell, 18 it justifiable
to 4o that on onegelrl, knowing thers is overshelming proor

that {t doas ocour in animals?

But you did the expariment on yoursalf? —- Yes, on the skin.
It would not have done you any great harm 1f you had had tne
1ve1q made? ~-- I do not know of any Azericans Whno have aona A
it, and I 40 no% see why I shauld an 11, :
I do not sugzest that you ShOULd; But 1T you had had the
analvsis of the exoreta made, waz what I was agking. o
- I only wanted %o deterxﬂna ona point, which was yhetnér
1t was removed by keroseng, |

As you know, the tatra-ethyl is a rapldiy solubla.substancé, .
and it is adritted that it 1s absorved very rapidly wnen applie 2

to the sxin?v-~.29s,’vgrv rapldiy.

You nzve‘no evidenae thaz the ethyl petrol is adbgorbed in a
#ery rapld degreey «— DIr ylinn'naa done aome work on the
quegtion 1in experiments with & dead monkey, and h® hag qome
to the nnnolusinn that the lsad etnyl has exactly the sane

aotion*ltn@re is no differanoa

But you agree that the 1eaa in etnyl p@trol iz absorbed at a. E
very, vory greatly less rate tngn iead tetra-ethyl? -

— YeE, with tne aaaition of thae patrol it renders tne E

ansorptxon nore airr&oult” I think when 1t is applled to

the surraca or the sLiﬂ; 1t aries very rapldiy, and 1n the

action of drying I think tnere iz concentration; ami~I-thivic

thsxe~¢e~gcneqn$ratbgn., o _
BRIﬁGE‘ 0o you #ay %hat kernaena woll not ramove the etnyl

petrol from the skint aan you suggest anything tnat would ao

ity Ie 1t the fault of the kerosens, in other wordst

It is ratner an 1mportant point. —— Yes. I find that the ‘;'
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Americans tried Xerogena and so2p. I did not do that

vemause they Proved themseives tnat 1t was useless to try
anytning alsa. B
Q You tnink there 1s nothing elee that will do 17 —-- It mggg
 be that olive oil will do 1t. |
Q In your introduction you state this, in epeaking of garage
work: *¥With resgard to the so0lid deposits there is ro aoub§

.

that by reason orf ity physical characters and cheminal _
onmpn«itzan. thege sudbetances would, if presant in pairt, g
come within the prov1ﬂiora of The Lead Paint Ragulstions 1927;

and that workerg who handle these gubgtanceg reguire simllnr '

lozislative protection.” Whnat 1s that view daped ont
- It 15 wased on thne fact that there ip more than tiva
& cent of solid gead,in the anpemts.

Q@ Then it depends on the quantity of aapoait zs to whethar the
oontact 13 eurrioient? -—-= Quite g0,

Q We-nave no definite evide i¢a of the amount of deposit
preﬂent. ——= T think ¢ nave &1ven gome there, and 1t is
glven by The Regearch AQ tation,

g But 1t woula not amount 0 anytninv very greaatt ——— I say
that tne question of one car doaz not matter at all; dbut 1r
you ae going t0 nave p=oOple handling 14 all dgy long, it 18 B
another matter,

Q@ But nobcdv in a garage would handle it 21l day iong? —- I an
not at a]l surs. |

I tnin thay 3are engagad on other thinge. -— 1 think tnev

are engaged in sonnection with those deposits at all t1maﬂ.

,; ; q,.aut At is ‘basad on the assunption tnatfgherw in going 1o ba
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You think thare 18 nothing elge that will 40 117 - I mayi'
be that olive oil will do ivt,
In vour intrnduction you state thig, in espeaking nf garage
work: *Witn regard to the solld deposits there ia npo doudbt
that by reasnn of itg pnvalcal cnaracters and cheminal :
aomposition, these substances would, if present in paint,
come within the provisiora of T™he Laad Paint Begulations 1927;
and that workers who handle thege gubstancesg require simlla
1egislativa protection.?  What 1s that view vaged on?
- It 15 based on tnerract that there is more than tiva
par cent of aolidfka&(in the depeeita.
Then it depende on the quantity of dopoait as to whethar th'
aontact is sufficlent? ——- guite so. e
We nave no definite evidence of the amount or deposit
prasent. ~—- I think I have glven gome there, and 1t ig
given by The Research Aggéciation,
But 1% would not smount 1o snything very graatf ——— I gay
thet the question of one car doaz not matter at gll; dut ir
youzre.gﬁzng to have people nandling 1t all day long, it ig
another matter,
But nobéd" in a garage WOuld handle it 811 day long? -~‘g;ém;

not at azl SUPSe

I thinn tnav 3re 9351&9& on otner things. -— 1 think thay__.;

are engaged in connection with those deposits at all timaa.}7;
But 1t 18 based on tne asﬂumpnlon that there i{s going uO baﬁ

a conﬁidarably quant.s.ty of 1t in the garagoe? ——- 'rnis is

‘EQ) pér caribe

Then it depands on the quantity of dust you rind in the

garage. I 4o not think you quite agree with Dr Xohoe ag tav

the amount of lead he rinds in the deposite? -— I accept i

his statement.
o g
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Dr coplansg.

You quote Trom Dr Carl Vogel of 3t Luxe's Hospital, New York,
who says: *Cnly 3.4 per cent of all patlents admitted hadrfw‘

significant amounts of 1lead In stools, W¥What 40 you mesn by

tgisnificant amountsn? ~—- 1 wae aniy quoting there. Tnere

had been a meating of the Industrisl Hyglene Assoclation or‘
the Unitad 3tates bafors I got there in which they alscussed
this.

In ¥ew Yorx it was 4 per centy ——- Yegp and ouiside it
want 1o ag rar as icC ﬁar conte

Do yvou think that 1z possgible? — I one Tinds 1% there,
ona acoepts 1t. | ; %
I:am interested in thoce experimentsg on i garage wWorkers. :§7§
Cnie of the nmen was not g0 axyposed L0 the isad pstrel, and yet %
thay Tound more lead on his overall than they did on the !
e chania who wiag expoged to it. You would expect 1V to be

the other wav round® ——- I Q0 not know.

It 1ooks rather as tﬁaugn it wag a normal ccondition, the

amount of lead that wag found in the roveces. 1II you had
examined 1C0 garage workars, you mlgn* nave round fifty or

them with that amount? —-— guite go.

wnether they nad uged lead petral or not? —-- ¥as. That wap
brﬂugnt'out’at the EssexFCOngrass: that there wae an enormous. .
distrivution or lead on the workers, o zee what the risks of
exposﬁre WOYre,

At the bvottan of your firet page of experiments I think there

is a miétake. You gay: *"Linen gwad plus 2 cc. Keroseneg plug - |
tns reagépta uged for the estimation of the lead. 0.0l mgm of

lead tetra-etnvl found. (2) Linen swad plus 2 cc. kerogene

ﬁplus 1.c0. of ethyl petrol. _COrrectéqggggﬁﬁne b1anx.i_1;lwmgm



¥glsnificant amounts®? ——— I wae Anly quoting there. There

had been a meating of the Industriszl Hyglene Asgoclation or

the Unitsd 3tates bafore I got there in which Lhey diqousaed:
thise.

3 In ¥ew York it was 4 per cent? —= ¥Yesy and outlsids it

Yo

want 1o as far as 1cC par cent.

¢ Do vou think that iz possible?'~-— IT one rinds it there,
one acoepts 1it.

g I.am interested in those experimenig on ihe garage wnrhers.f"
Cne of the nmen was not g0 exrposed to the e ad patrol, and yet
they round more lead on his overall than they did on the |
re chanio who wiag @xpoged to it. You wnuld expect it tn be
thne other wav round?® --- I 4o not Know.

¢ It looks rather as thougn it wag a nomali condition, the
amount of lead thnat wag found in the foeces. I you had
examined 1CC garage workers, vou mignt have found rifty of

them with that amount? —-— gQuite zo.

A2

whather thay nad uged lesd petrol or noty —--—- ¥aes. Fhat wasp

bprought out at the Eesex Congress: thnat tasre was an enorsous
digtribvution of lepd _on the workers, 1o see what the risks.of‘
exposure ward. |

g At the bvottam of your first pdgn o experiments I think ther

18 o mistake. YOu gay: "Linen gwab plus 2 ce. kerosens plus
the reagents uged for the estimation of the ilesad. 0.01 mgm ot

1ead tetra-etnyl found. (2) Linen swab plus 2 ae zerosene*

plus 1 ce, of ethyl petrol, Corrected rfor the blank. 1.1 mgn-
lead tetra-etnyl found.” I tnihk that nmuet be a mistake.
--- 0O no, that 12 all r ignt.

Dr BRINGE: It geemp & curious thing to find thoze words.

Sir Wm WILLCUX: I did not understand it. ——- Thaore iz a certé{ﬁa&

amaunt or lead.

KE 0018354




I Coplang

Q@ Yes: I can understand.it peing %ieag”. +--~ Yas, I glhiould
have said *lead®. It chould be ¥iead®, nol *Xerosense¥, |
Dr BRIIGE: As to thig question of lead s¢ compared with
acids: they 40 not contsin only lead petrol 26147 ~—— quit
£0, Tna lead s more active on the skine ‘
q You suggeet that it should b2 scheduled as & poisont ~~:f!§
You would gehadule white 1e3d ag wally -—- Wo. Iffit 18
L xnown that 1t produsces abortion, and 1% 18 Xn0WN —w--- V 
Q Of courge 1t is very important? --- ¥Yas:d 17 it 18 knownﬂa
that 1t will produce svboriion. ﬂ“
g Then you think 1t ghouid be gehgduied? --- Tes, bacauae Sfe%ﬂ
that, L
Q@ Do you thnink women rub it into thelr skin in order %o
produce avortion? —-- I do not know what thevy will do.
3ir Wwn WILLCOX: They mansdule dlaculum? —- ¥28; and women
take dizeulum. |

Br BRIDOE: It ig not the question of scneduling ethyl p@trol; .

but $he ethyl itself? —- Oi not tne iead sthyl itself.
fhors is lead etnyi,being g201d oy the P.D.H. in the lastl
tnres years 88 an ordinary articie, |

- Gir Wm WILLCOX* - Léad et hyit? -—- Lead athyl. There !.1;}m:_':._..7.,.;;_.,:;,;;:;:E

tn@y #el1l 1t concentrated as lead ethyl.
CKAIRmﬁE: Thank vou.

{The witness withdrew).




Dr BRIGE: A8 O UWiif guestion 07 le2d 27 cCrpared wiii

acids! they 4o not contsin only lead petral acid? ——- Quiist

£0. The lead is rore active on the skin. 1 

You suggeet that it should bs =oheduled as & poliasont —— Yo

You would gcheduls wnite lead ag wall? ——- Wo. Iffit 1s'f

: xnown that 1t produces aboartion, and 1% 1g Xnown -we-—
Q Of acourse it is very impartant? --— Yas:! ir it is kncwn:u

that 1t will produce abortion.  ?_

AR qQ Then you think it shouid be gcheduled? --- Yes, becauee 3f
that. | ' o

Q Do you think women rub it inin thelr skin in ordsr %o

& produce ahortion? —-- I do not know what they will do.

3ir Wn Y¥ILLCOX: Thney aanedula disewlumt -— ¥o8; and wnmsnf&

take diseulum. :
Ry ERIbG By It i not the quegtion of scheduling ethyl pstrol.é%
but tha athyl 1£591f? ——- OR NO! 3he iead ethyl itgelf. =
Thors is lead ethyl belrng sold oy the B.D.H. in the last%
threé‘yaars sg an ordinary article, N
Sir ¥ WILLCOX: Laad et hyli? --- Lead ethyl. There it is:
tney' #ell 1t concentrated am lead ethyl.
CHAIRMAN: Thank you.

(Tne_witnasa withdraw).

(The Comuittee adjourned for lunch).
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Mr He S+ RUWELL called and examined,

CHAIRMAN: I thinkg you are the Directur vf the Ressearch
Association of the Allied Moter Manufacturersp —-- Yes:

Q You are the senior assvciate of the School of Mines, a i
Bachelor of Sclence and have various other distinctions(::

You have been concerned with those experiments that Dr

Coplans has been telling us about this morming? —— Yes;
- Q Hany of them wers dohe at your Resemech laboratory, I think
—-—-~ The engine teats were done there. I
Q Would you tell the Cummittee briefly what you can tell them
in regard tuo the health dungsra of this ethyl gasvlene. Fiféﬁ
of all, in regard to thuss twov mechanics, were they your f
workmen? —--—— Yes, |
- Q@ Did you nutice at all thav tiey were ill? —-— o, sir, they
were not ill; and they were repsatedly .questivned during the
tegts as to ﬁhether'they feolt any 11l effects, Without

exception they answered no.

Q You are familiar with the fihﬁing of lead in the excreta‘;'
of one of the &orxmen?.~4- Yaes, |
Q@ Do you attach‘aﬁywcgnééqﬁénce to that at all? -— Nu. 1In
- fact during the §rogresévof the examination I was informedm,gﬁ
that iead had bsen found andl therefore asked the mechanic -
tv enquire of the specialist at the coullege as tv whethar
the lead had any influence, suv that he could taxe him off
his work; but he was infucmed that the trace uf lead was . .4
//, ; / go minute and might eauily Be causad vy svldsrimg —-— of
| which he did a govd deal -— su that there was nu danger

”appa;e§t froum that,
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Association of the Allied Motur Manufacturers? -—— Yes,

Q@ You are the senior associate of the School of Mines, a
Bachelor of Science and have various other distinctions.,

You have bheen concerned with those experiments that Dr

Cuplans has bsen telling us about this morning? -— Yes.
- Q Many of them were dune at your Resemech laboratory, I thinkf

-—— The engine testus were done there.

Q Would you tell the Cummittee brieily what you can tell them

o _ in regdrd tv the health dangers of this ethyl gasvlens, Firsﬁ

of all, in regard tv thoaa twu mechanics, were they your -

workmen? -—--— Yos,

{+ Q@ Did you nvtice at all thav they were ill? -— Ho, sir, they;z
were not ill; and tuey were repvatedly questivned during tﬂéj
tests as to ﬁhether they feit any 1ll effecfs. Without
exception they answered no,

Q@ You are familiar with the {inding of lead in the excreta
of one ol the Wor&men? ~—= Yeo8,

Q Dv you attach any comsequence tov that at all? —— No. In
fact during the progress of the examination I was informed
that lead hzd besen found anal therefore asked the mechanio__:
tu enquire of the specialist at the cvllegze as tuv whethar
the lead had any influence, sv that he could take him off
his work; dbut he was inlocmad that the trace uvf lead was
sv mimute and might eaallj be caused by sovldering —-= of
which he did a govd deal ~— 3u that there was nv danger
apparent from that. _

Q 8¢ you did not yourself think tiat the lead that was found
in the excreta had nscagsarily coume from the éthyl patrol?
--= Well, I did not personally. At least for aome'tima I aiq
not because there was no lead found in the second man. Onﬁi;

going into that tv try and find the explanativn of it I found

KE 18358
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that mechanic A, had been working at the engine, whereas

mechanic B. had not and mechanic A, Was more expused to the
action vf ethyl petrol -- if it has an action —-- than any
ordinary man in a garage or in a mutorists depot could

possibly be. He was constantly adjusting the carburettor
very viten holding his hand vver the inlet: his arms wers

frequently expused, and in filling the overhsad tank

vccasivnally the ethyl petrol would tricZle down.,his arms and
inspite of warnings he did not taxke any precauitions to waahp
it oIfy 80 I was nut surprised fu find lead siorage: nor
wag I doubtful tmat it wes from the ethiyl petrul,

You think svme of it 6id come from that? --- Yes, I think go
These wurdmsn were engaged I gather in scraping these enginéd?
-—= Yes., That was after the cars had done dhelr mileage. b
They were brought there and ovgened out and variovus deposits'v:
were rsumoved,

Those two mechanics were gngaged vn thas worxkp --— They weré“f

buth engaged equally on the scraping: I did soms myself: in

fact I took part in romuving-every depusit in order tu get
an idea of the texture and hardnass of it.

LANDER: Thers are one orrtwu very ninor points I should liké;
to &8k you about;*ﬂCouidw§du deseribe just a little more o
at length the nature of the texture and hardness of the

deposits you have just referred tu. Tha’ is to say, to what

- extent 1s it conceivable that thuse deposits might maﬁg dust?

--- Certainly. The nature ovf the depusits varies very'widely@,
indeed according tv the cunditions in which the enginaThas

been running. For instance, vn a small engins, running the‘fT

thing culd ‘and with plenty of oil you geb a leadvhaSS on €hé,; 
e it e et s e e S R S
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ordinary man in a garage or in a wmutorists depot could

possibly be. He was cvnstantly adjusting the carbure*btdr;
very vften holding his hand over the inlet! nis arms were
frequently expuvased, and in filling the vverhsad tank
voccasivnally the ethyl petrol w;ﬁld tric¥le down.,nis arms e.n¢
inspite of warnings he did not taxs any precautivns to waeh‘
it off; 8o I was not surprised %o find lead storage: nor |
was I doubtiul tanat it wes from the ethyl petrol.

You think some of it did come from that? --— Y28, I think 89

These worfmen Were engaged I gather in scraping these engines

-—— Yes, That was after the cars had done thelr mileage.
They were brought there and vpsned out and variovus deposits
were rsuoved, |
Those two mechanics Were gngaged on that worg? -—-- They were
both engaged equally on the sgcraping! I did sozﬁa myself: in
fact I tuovk part in reomoving every depvsit in uvrder tu get |
an idea of the texture and hardnass of it,

LASDZR: There ars vne or two very minvr points I should like';’
to ask you avout., Could you describe just a little more

at longth the naturs of the texture and hardness of the

deposits you have just referred tv. That is tu say, to what

extent is it coneeiVable tha‘c those deposits might maﬁ\e dust?

~-= Qertainly. The na'cure of the depusits va.ries very widely
indeed according tv t‘ze coﬁdita.om in which the engine ha.s

been running. For 1ns‘bance, vn a small engine, running the :

thing cold and with plenty of 01l you getb a lead . mqss un the»

gurface, In ths sllenoer. especially if it 13 deficienjb in

.
i .

oil, yvu certainly get mostly carbon, You get" a 1ooae cax"bon}\
A A \
with a gre,risn. tinge in tne lead mixture. de:‘the de‘po'sj_g;a E




Kr Rowoll,
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- s rich mixture and plénty vf vil, you g2t a caks of ca.rboﬁ.""
o and then you can surpise after tiat that the enging was -
run hot, and with the leaner mixture you get sovme of the ol
carbun Burnt off and a cif;_c':ex carvon deposlt, Then you get
a fre}sh layer, Then sd/metimes in ths exhaust pipes and )
cxhaﬁst valves you get a very hard redlsh deposit. It iés__'

hardly a scale, in fact it ia hardly a depusit, it is mo:;

lixe gume alluy vn soume iron, Ths variedty of the deposi‘bv_

was sv great that no attempt was made tv analyse, byond )
vne vor twu vutstanding features, In genoral I think it w&é
found that the exhaust water containad mere chloride and
the carbon deposits mure bromide, but I should not like
to magL2 them tov (iefinite. 5
Q Would it te air ¥o summardse it by seyinz that the pa-..vdary’:iii
M Ie material was mure liz:ely tv cume frum the exhaust pipe; and
.. the dust which has cume off during de-carvvnising, or something
like ’cha,t, i3 on the averags, generally aspeaking, a uso fter
material = II am i;hinicimz more vi the dust in the garage |

rather than the dust in the street? —— I find it very

aifficult to answer, becausa on‘t‘na exhaust valves as a _
. rule you get a dry thin layar vf dust, dbut underneath you

et a hara pink acale t}m Tlies up, and that is difficuls

ta amalyse, Thon in tsume of the valves where one oylindar

o

©
-n

)

) . .

g is over-viled, fur instances, you get the vil hulding the

| carbon and the dust in ‘aVSoi‘b layar, I thing the great

\u .
h'y

dust danger, iU’ there is unep lieu in the silencer, mub

mvst silencers are seldom clsansd vub, unless there ia

bacg=~riring in the gbtreet, ithen you wmay get a cloud of

. blaex dust blo‘m Ut thruuzh fir:.ng the ailencer.

.hnt 'ir.t SeavwAn nac VA Eatar P



GuIvL VULIGW UhL 4NQ & GYrer caroun aepusiv, Inen yvu get-

a fresh laysr, Then sd’_metimas in the exhaust pipes and

exha.ﬁst valves you get a very hard redlsh deposit, It is

hardly a scale, in factv it is hardly a depusit, it is more

1lixe some alluy vn some iron., The varisty of the deposit";;

! was 30 great that no attompt was made Yo analyse, byond -

uone or twy outstanding features, In genoral I thing it w&a

found that the exha,us’c-%ater containad mure chloride and

the eé,rbon depusits mor"é :bromide. but I should not lixe
t;: mags them tov dei‘inite. |

Q@ Would it be rair to summarise it by saying tna’t the powdéi%r-.

i material was more liz:ely to cumm2 from ths exhaust pilpe; and’

the dua"c wihnich has come afi" during de-cazr'wnisimg. or z’somethﬂ.hé;

like that, 43 un thse average, generally spsaking, a s ftei'

materisl == I am thinking more uvf the dust in the garage

rather than the dust in the street? - I find it very
diffioult tuo answar, bscauss on tlm oxhaust valves as a
- ? rule you get a dry thin lgyer of dust, but underneath you
' get a hard pink seale that flies up, and that i3 diffioult
tv analyse., Then in aaine of the valves where one cylinder
is over-?oiled, for instances,'you get the vil holding the
carbon and the dust in a soit layar. I thing the great ...
dust danger, if' there ia onsm lies in the sdlencer, BDut J
mvst silencoers are seldum clsaned oub, unless there ig
baa&-.ziring, in the sbreet, then you may get a cloud of
black dust blown out vhrough firing the silencer,
Q@ That is perhaps lixely,ﬁo; veeur at long intervals with a
car, bub it is a fairly definite thing tv happen, is nvv it.
You might get storage in the exheust pipe. Could not you
say that with practically every car, perhaps unce a woek,
you migut;*clear quite a:lot of atuft out of its silencer?

== By bacx—=firing, yes you wwuld,
KE 00183620 5
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30 here iv is a canéitibn lixe jg'na.n? —— Y33,

Q I am not quite sure 'whe'tnar tais 48 a allly queativn. It
vocurrasd tu me 4in corin.ecti'on with where you say it is seldom |
that a motorist needs to miju.st nia carbvursttor, I was

wondering whether there was any tendency with the use of

ethyl pstrol for the ca.rburettor to need adjusting more :
fregum...tly: wherse the vetml had besn standing, vhers aom
decompusition nad tax:en placse, and where thare was a
tendency fur the jets to got stupped up mure? --- Supposing
a car i3 standinz for a lung tims, in vhiich case the 'm:rd' ..
d4ggldum® applies ~= in regard to stupping the Jebs we havev;m_i
found that except where}the acetyléne lamps are uusad, Bu’b?_
in regard tv the carburettor, unless thae engine was running

very badly it is very unligely that jots get blocked,

g'l § In the last paragraph, reforring to your letter in Hature =- -
whidanl have not before me at the monment -- yow say the L |
maximum pussible intrease of energy vbtained Irom ethyl petm
-- that I suppuse is with the pregent cuncentration?
-— That ius sv.

A Dr LANDER: | Thanf you. |

MATOR GALWEY: Wera thsue mecnanics who wers tested your mmv
| mecnanics? - Yes. (
Q 'Were they vvlunteers ur wara they Just detailsd to ths m;rk__;
_ ==- They were d_etailed.“ It was part of their work, |
Q They 6id not seem tu nmind using this stuff at allP —— Mo,
Q@ Had they any appreheuswn? - Hoi except #wd ag regards
) 1 any specia.l tests that I had vccasion to forbid, hscause i‘“
5.5

was not part of their worg, but the testing vf engines and o

, _expermantsng with eny #rt of fuel is part of Sheir. wor&
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that a motodist neada to adjust nlas carburgttor, I was

wondering whether 'ahera way any tendency with the use of

athyl petrol for the ca:burettor to need adjwuting more
frequen.tly: where the petrul had been standing, where aéﬁ
desompusition had 'ba.iceti place, and where there was a |
tandency fur the jels to got stupped up m@re? - S92 D00 81
a car is standing for a long time, in which case the word’_.‘
4galdom* applies ~-- in regard tu stupping the jets we have mt
found that except where the acetylone lmnps are uaad, But
in regard to the oarburettor, unless the engine was mni
very badly it is very unlixely that Jets get blocxed. "
In the last paragraph, referring to your letter in Kabure -
whidinl have not befors me at the moment —-— you say the
maximum pussible increase uvf energy vbviained from ethyl petfgﬂfl’
-= that I suppose is with the praesent cuncentration?
-— That i3 80,

o Dr LASDER! ThanK you.

WMAJOR GALWEY: Were thsse mochanics who were tested your uwn

Q

KE (0018364

mechanicy? —we You,

Were they vwelunteera or wers thay just detailed tv ths wor}'?_;:'__i

-=w They were detalled, It was part of thelr work,

They did not ssem tu mind uslng this stuff at allp —- m:.f'v
Had thev any apprehension? - Hol except w4 ss regards

any apacia,l toste t)nt I h&d veceasivn %o fordid, bacause i* o
was not part of their wmm, but the testing of enginaes and
axperimenting with a.ny aurt of fuel is part of thelr work '

and they are expected ta do it.
They did not seem tu mind using this stufi? -— If they had
they v:onl¢ have had tv go.

Ané they still employ on 'thia the same two meny ——-= Yag,

54




B

.

Mr

“'of that calculatiun. Ia 'cz:e:& 94 milligrams un the aasumptioni

¥r Roweadll,

fave you nuoticed any'aetriment to their health at ail? = Nu.
As rsgards Dr wplans finding about the uveralla. have you .
as a matter of fact ta.xen any steps as regards laundries

gince that time? w=w- No. Hormally I insist that they sha.ll

have clean vveralls anee & waeL, but fur the spacial
purpose ot thia experiment the vveralls were ugaed con’timou‘
from the beginning ta the end, an! they were certainly véry
dirty. ‘

do that those vveralls would be abnarmally dirty? =-- Oh, .
vary much sv, Porhaps I might explain thne preponderance
of the material on the vverall of mechanic B. by saying
that he hes & very bad habit of wiping his hands on his

overalls,

23

PY®: There is a figure which I thing you ars responsivle
for, which was quoted this murning, nawely, 94 milligranms
of lead mmr cublc metre of oxhaust ga.a? - fas,

That geenmi tuv me ran‘sher an impertant fisure, decause
cenain calculationa were pased upun it, because the &nounf
vf lead por cublo metre at eAhaus“c gas would depand upon
the nixturey atrena’oh? -— Yaa. _ ,
I thought 1% might be useful 1f you would tell us the baaia

that Just enough exir was tamn in to burn all the petrol
ethyl? ~— Hu. ~That izs worked out vn a +084 mixture, as
12 to 1; but if you take 156 to 1 then yuu get a greater

volune of exhauut 2as, and therafore a luver lead com:ent

per cubic metre., Then again 80 milligrams per ocuble metro.,
that is 16 vo 1,

Q, In fact you were allowing in the 94 m:i_.l];gg_rama_ for a m‘tain
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- 1086 milligrams per cubic m&ra; sv I think 94 is a vary govd

0018366 s

since that time? == Ko.x Hormally I insist that 'bhey sha.ll

have clean vveralls cnce & wgeL, but fur the special
purpose of thia experm_ent the vveralls wera used contirmo
from the beginning to tjki‘e end, an! they wers certainly ver
dirty. |

v that those vvaralls wéuld b abnnmally‘ dirty? - 0h,
very much sv, Perhaps I might explain the preponderance
of thae material va the pvarall of mechanic B, by saying
that he has a very bad habit of wiping his hands on hig '
vveralls. -_ o .
PY®: fThere is a f‘igure:.fw‘uich I think yam}ara résponsible
for, whichh was quuted tﬁia morning, nawely, 94 milligrams |
of lead par cublc metre of exhaust gas? --- Yes,

That seenms to me rather an lmportant fisure, because
certain calculations were based upon it, becauss the amoun
of lead por cublio metre vf exhaust gas would depend ugen |
the mixturey strength? — Yas. _
I thought 4t might be uséf‘ul if you would tell us the ba.aia .
oi that calculativn, Is that 94 milli.gramu vn the assumptidn
vnat just enaugh air we.s tagen in to bum all the patrold
ethyl? -— No. That isyomsd out vn a 084 mixture, as
12 to 1; but 4f you také:lé ta.l then yuu get a greater

volume vf exhauat gas, a.nd th»refore a lower lead conten'b

per eubic metre. Then again 80 milligra.ms per cubdia me‘bre. .
tha,t is 16 to 1.

In fact you worse a.lldwilﬁéi in the 94 wmilligrams for a octain
richness of mixturs whim would be normally existing in a
mutor car engine 7 w— I‘t is a 3uvd average figure., You could

go tv a 10 %o 1 mixture.‘ in viaici case you would havae to taxe

* 53
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(What tha dewmmsition was I v not Know , - hut }'chere wcre
""‘”vdopaaita on the Walls -:tfitthé bottls ~- grey dapasita aﬁa the. .
fuel itaalx appea.red ’cu 1089 a little of ita colour. I co.;uld

not aa.y very derinitaly un ‘$hat . .

Ur Rwell,

Q@ I wanted to be quite clear that you wers not taking a lean

mixture then? e }Io. ‘ﬁwre ioa paint that I ought teo mentia
I think: that is thaﬁ 94 ‘1 caloulated vu$ on the aaaumpﬁon
of 3% grams of metallic'"&aa,d per gallen ef petrol. The 10&4.@-‘

cuontent in the- leaa petrol varies sumewns.'b from perhaps }.
o 3.6 av that by asaumins 5.5 we have nuv; bem weighﬁin :

the evidame in ravaur of-'ona nide. |

on psge 3 of your memoremdum in the first par&graph you aay- -

*Morevver lead te‘cra-ethyl a.ppeara to decompasa veory mpid :

smell®, Have you done any experimante on tha's decomposiﬁiot‘
of tetro=ethyl lead? ~—- zaa. we have duns quits a nwaber of
experiments &k with pura tetra—-ewyl in potml, in variouas -
proportions, but ths moat striZing experiment -~ whion g
carried out person&lly - wag in connsction with currosion.
1 was :Lntez-ested to xmw whvtner engine eylinders or patrel

tanks are not gorroded with this new fuel cand I put vari«mav.é

aamples of metals in bottles with various mela and faun&v:
ne sorrosion, found tm etizyl petrol decumpoaed vary
ra,pidly. fraquam:ly unde. the’ action of vezy “_mademta haa

Lid you test the eftast at’ the tempsrature un the deoamposi- j

tion et a.ll? - o, I shvmld not call it a test, Ituwaa 'md q

observavion. Any gold aurfaoe in the engine appears to .
retain more of the charaster of ths origzinal fuel. naturally,
tha.n a hot dufface. :

Q. vould you say that daccmgasibion is lixaly 0 be in dxidationi
BT 40 not xnow, I have resd Mellur «onwg.aa& 4n cunneetion .

AR B o e o 0 B e e RS R
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‘bxon at all? —— m:, I‘:shuuid m‘a call :l'c a test.‘ ;tt waa morc‘

e /R Qavean wa lﬂv“ﬁlb““ H‘um ilcl' 5 Gode AW 1D v“ FEVI‘UJ-. 406 *’m

eontent in the leaa petrol vari.es sumwm'& from perhaps 3.
tv 3.6. 80 that by wsumins 3.5 we have nut bem weightins
the evideme in :’avour ur om gide. ‘

On page 3 of your mamorandum in the first paragrapn you sa;r
*¥oreover lead cetm—ethyl appears to dsc.xnpaae very rapidl;
in the open and the total quantitiss upli‘a are pmportziuna’é "
small®, Heve you dono any experiments on that decompositie o
¢f tetru-ethyl lead? -":":"' “.fw we have duns quits a nwaber
expsrimenta ey with pura‘_ tetm—-eml in peﬁml, in variuua

proportions, but ths mat stri&ing expemmanﬂ — wn.tch I
carried out peraonel],y wwa.s in conneemon with cotrocion.
I was interested %o xmw whethar engine cylinders or petwl
tanks are not corroded wic'x this nee fuel rand I pue various
a&mples of metals in butﬁles witha various t‘uala and found
no corrosion. I found tm ethyl petml dacompoasd very
rapidly, fraequently unaar t;m action of very moderats hea‘b.vv
What the decumposition waa I av not know, bnt there. were o
depusita on the walls ot‘ the bottle =~= gray depasits e.ﬁo. tho
fuel itself aypeared tu 1039 a little of i’cs oolour. z could

not say very derinitaly un *nhat.

ohurraticn. Any cold suvrra.oe in the engme appeara ‘to :
retain more of the chs,xtactex‘ of the origina.l mel. n&ﬂumlly,
then a hot Mfaoa. ‘ ,

'wgmld yoﬁ say that decamposi“ion is li&ely be m oxidaﬁon&

we I do not Xnow, I have read Mellor vn Lead in cunneotion
with this work, and found thav the cunditions likely %o
voour both in the engines and the pipes are so complicated .
that 1t 18 very difficult tu reach anything more than very:
general concluaions., In the engine oylinder, for instance, \
you have an satmosphere rich ia C,0., whors you gat lead
oxide beiwyg reduced, and very oﬁ:en Sheatmosphére 1
fluctuating a goovd deal also, 1 should have thought thab |
the decomposition of the tetra—ethyl dwsad -=- I anm spea&iug
not as g chomist dut frum general obaervation — 18

rathex a brea.xins down or the ccmpound. :
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Mr Rowell

Q@ The point I was reallﬁ'ﬁdfing tawarﬂs wag this: wnatna
irf there i any Rxxsut tetra-etnyl lead, that should ge
into the crank casa into tne o1l, 1% is- 11xely to romain
lead tetra-ethyl seelng znat the ail ia nertain to ve fairl
well aerated, anﬁ that 1; is at a tempara ura of 50 dagr:

or €0 - wnathar tnat 1&3& tetra~atny1 is not very 11&@1
become decampased or cxiaisea into soume nan»vOLatile rnrm
——— Tnat ig oy 1mpreasion. In ract, apsrt rram %ha start_
conditionz - atartina 1n cola weather wnere you mignt get
iiquia petrnz coming aown bns gviindes ®waids into tne dra,“m
cage - I fina 1% vary dlrriault %0 imagine the. tetra«atujl
lead ever reachey the. araﬁk caae; and we Tound Juﬁt reaon_
oniy one example of obviouﬁ tetra~-ethyl lead on the |
~oy11nd=r head, and thst wng dua to the ﬁrgine having

L

stopped Just arftar an Lnduction stroke, 80 that the lxqu:af‘
petrol nad been drawn mn on tn the surrace berore tne next

'riring atrnXe bagmm Tn@re 18 tnat poasibility or tetra»et

"tnan 1n eleaning‘tne 911 tanx§'»- b enould not 11ka to 8a
tnat. Tne rlsh.aependa ao mue; on the care of the man. aﬁd
3wnetnér he nas small cuts on nis hands; dut I snaula aayst at
in cleaning ansinﬂs oat, @ither in the oylinder hoada orpt e\

; arank oasaa, .nere is extremely 1ittle need ror contaot i
é;;é/j | the akin. o | | |
;o ;*ﬁjﬁ- Q*-But evan ir tnare wera contact with tnm skin, 1tvzsunot
| L)) %mﬁia}» the, m‘ ' ) '




iead tatra-einyl seeing that the oll iz certuin to ve fainly
well asratod, and biot 13-ia At 1 t2nparature of 50 degrees
ar a0 - whethar thut iead tetwra-otiavi is nuet vary llkely to
vecome docomposed or oxidised into 20mR NOL~VOLatlle Tormy
- Trat i2 v inpregeion. In fset, spart Yrom the slarting
sonditions - glirting in onia weslthnery where yvou nlgnt 01 the
Liguid petrol caing down %ne oviindel walls into fhe corank
azg - I find 1% very 4airflicuir to inagine the ietra-etnvi
1224 evar raacnes Lne orank casep ond we I'nund just recently
oniy one exumple of obvious tetra-sthyl ilead on the

aviindsy nesd, ona tnst weae dwe 9 the engine naving

zhopraed juat zrtar an lnduction stroke, o that tne ligquid
vetral nad been arawn in on tn tne gurfac?® vefore the nrext
Tiring eLroke vagd Tere lg toud pozsivilliy of tetra-athyl
13sd in the forp of g palrol Leowng 2itaor in e cranik case 0.
ar in the aviinder hezd; bubl the aumunit iz exiremely small.

PROY. DI

4

CH:  In view of vhat you 2ay, @ouid vou ininki there
vould be anv rore dorger in eifaning oul the cvilnder neads
than in cleoning the oll tuni? --- T should not 1ike Lo gay
that. The rigl depends 0 Luekl on the care of the man, and
Fnethar n2 hag s#5all ouls on aie nondsy but I ghould say that
in cieaning engineg oult, 21ithar in tne cylindar heads or the
crank cases, Lharae ig extremely 1ittle naed [for econtsact with
the akine

g But even if thera were contact with tue skin, 1t iz not
ahaarbed into ihe gysiaw ordinsrliy? —~-- I puppoge notg
put thut 18 not oy province,

3 I mean, contaet with the ehin would not ratter unless there
i# ioad athvl? ~— Even then wa do not mind: wa uze cotionwor

r mutton cloth, to wipe sut the rinal traces.
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8ir ROBERT ROBERTSON.' Fo;lowing up an answer thal you gave. to

'-..‘: could not say.

¥r Rowell

It 1g quite an easy matter to qlean out thesae deposits?
- 0N yosm,. '

And the danger is aaiq %o be due to the dust that 1is
caugedy - Yes, -
Take tne gage ot ary pa&ht, old paint, such &s 1g used 1n :
these uays. you use a wiper to wipe 1t dom? —- Yes.

surwly tnat could be done in the Bam@ way in tne eylinder
heady -~- Yes, I should tnln& go. If 1t was dusty, tnere_:

1z no more Aifficuity 1in dusting it thsn in austing the rloor.f
Quite. You aould not give any figures ag to the amount or ;
lead in thls deposil in oo&parlsom with the amount of 1ead 3
in 0ld scrapeg-orf paint? -~~~ 1 gphould have pald less; but»y:;i
I camat remamber what tnezgggition of paint ip. I snauldiéayf
1t 1e ganarally leeas on account. of the earvon. The carbdon
forms a very large dulki dul it 15 less in the deposit.

Les8 m the cylinder? -—- All through.

'what beeonea of the old psint that ig seraped off our

nousea? — 1 &g not knaw; in raet I have .only sean them  ﬁg

soraped orr bv burning a : blox 1amp.
‘That 13 out or date; but what ‘vecomes of the 0ld paint¢

noee 1t qontaminate tna workhan? It mignt if it is

‘diacarded and ig not carefully «olliected? -— I d0 not know

whetner 1t is bunnt or how it ig done.

nr rve tnat yau 414 not Bee why thers should ve any

, undeoomposed 1ead tetra—athyl in the crank care oil,




Q And the danger 1is saild tO'bQ due to the dust that is
causedy —-- Yo,

—

§ Take the cage or ary pa&ht. old paint, such &8 iR uged 1n

these days. you use a wiper to wipe it domny ——- Yes.
Q Suraly that could be done in the Bame Way in the éylindar
head? --- Yes, I shoulid think @o. If 1t was dusty, tnere

g
1

is no nmore dirticulty in dusting it thsn in dugting the £100r.
Q Quite. 7You could not give any figures ag to the amount or |
lead in this Geposit in conparison with the smount of lead

in old ﬁerapaa~0rr painty -~ I should have sald less;. but“
I oanno: remember what tnezgggiticn of paint ip. I anouldfqu
L it le generally 1ee3 on account of the carbon. The oarbon e
forus 2 very large bulk; but it 1 less in the deposit.
1988 1n the oylindert --- All through.
. q Wnat becomee of the old paint that is aqraped orf our
houges? --- I &0 not know; in fact I have only seen them

soraped off by burning a  blow lamp.

L

. ' Q That 1& out of date; but whatl becomes of the o0ld paint?
L -— 1 énﬁla not may. ‘
Q Does it contaminate the workman? It night ir it i=s
discarded ‘and is not carefuily e¢ollected? ——— I do not knowa

'wnether 1t g burnt or how it ir done.
sir ROBERT ROBEHTson" ro;lowing up an angwer that you gave't
» ‘xr rve tnat you did not see ‘Why there should be any .
'Q}undeoamposed 1ead te&i;;athyl in the crank cage 011. ‘
-7 ‘:we have nad aome avidence put before ug rrom wnich it 1:

‘,deducad tnat tnere ig in tne orank case oil a certain amount -

Of 1eaa tetra-etnyl, would you be gurprisad %o hear tnat?
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J:n ? ':f‘ ~ , ‘ r Rowell

F used by the institution which examined that leadr
-— I undarstand it was the ixed snalyeis,
Q was not that used simply for an affimative testt — No,
I think not. I ca2nndt say I'roam personal knowledge, out
I uncerstand that the method that 1s now used in these
exaninations 15 to ingert a minute fraction of lead and .-

take a pnoﬁograph.

8 Put it vaougn the gpeatrosaopa? — V2R we tepted it : :
')” through PROLOErapng. - 'J}ffi
Q You think that wasg not used arfirmatively? --- Ap far as- ff o

I know,

Mr CHAPMAN: There is a ptatemept nere - I think it 18 quotea

from some Amarican publicetion - that pg the peak hours or
I trarric @ contarination of 0.8 purte of carbon monoxide -

per 16,CC0C parte of air axists‘. - Iz that on page 2%
a I bag vcur paraont it 15 pn page y of your prncr. the rirst

pars gTEph. -~ That 1a takea Iron an autouobile Journsl,\fh'

S

and I unaeratana it naﬁ'besn'baas& on a report to which tna,7:

Ohaxnr&n rerarraﬁ tnia murning. j
/3, | e I rollow. Tnen 1n tbs nﬁxﬁ uentanae you say: tﬁv!ng %nis
- peak vame as maanum az' anwicn,mmm oa3n be shown that

flthe lesd riex 1e negligtble“ That of course 1is mersly >

. deéuctien and 48 based, I fuPPOBQ. on the assumption that 1aad
would rise or rall,gzi,ﬁggggkﬂitn the carbon monoxlase. Ha?sk
you any vlews on the watter wnetner there would bBe any ..
ponsibillty of thae lead inareaaing winlie the carbon m@naxid;ﬁ;

9,47&7 ‘ dlminished. or do you think they would tend to rise and rallvﬁ

! /%ﬁ?? s

‘;~togetner' or do you thlnk therse would be at any mument 8

"reponaeranca of the oarbon mnnuxida owing %o 1ts grea or

R 3 v_..‘%eum;«,. wt..a,,‘
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I think not. I c2nnat say from personai knowledge, dbut “
I understand that the maethod that 1@ now used in these L
examinations is to insert a minute fraction or lead and |
take a photograph. | |
4 Put it through the spectroscopat - Yogi we tepted it
through pROLOgrapns. ’
Q You tnink that wag not used arfirmativelyy —-- Ay :"ar as

I know, . R
Mr CHAPMAN: There is a ptatement here - I think it 1s quoted:_ i
from some American publicatior - thet @t the peak hours o'r._ o .»
no trarfic & contanination of 0.8 Yorts of ourbon monoxide e
por 10,CC0 parts of air exlsts'. - I& that on page 2? 7
2 I bveg vaur paraon: it 13 pn Page y of your proot, the rirﬂs‘;i
parsgraphi. ——- That 1# taken fram an automobile journsl,
and 1 unaeratand it nag besn vaged on a report to which tm
Chairran refarrsd this morning. o
>y ¢ I foliow. Then in ths néxt ‘santencs you say: sUgxlng thie
Task vé lue ar & measure of dilutiorn itemdkex osn Ve anowfx that
the lesd risk 1g negliglvies That of courge 15 merely
de&uctlon and 1sg ‘oasé&. I Fuppnse, on the assumption that :Lead
would rise or fall M a*itn the ¢arbon nonoxidae. xa,va
yor any viewg on tm matter wnetner there would e any
passihnny of t.na :.eaa mm‘oasmg wniie the carbon manoxidc
diminisned. c«r do yon tmna they would tend to rigse and ra.u
togemer, or do you tmm. tnere would be at any moment 8

i S

preponasrmma of the o&rbcn monoxida owlng to its greazsr R
precipitatlon and the greatar tendency of the lead to

remain? ---— Yes: I fomed the view that the ieaq mw 80
rine‘yy divldﬁd. it being produced in great dilution, esnd the
amount duutegZ{nM;n enomous quantity of alr; and 1t would b
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¥r Rowell

digonarged, and & very large amount would be absorbed perhaps

in carbon particles art@rwaras, carried ny water vapour, -

Ty and I ghould say that the lead dust, as retallic dust, 13
.probablk a very gmall proportion.

Q- Mizht not some of 1t be diséhargea ag lead Ppromide or

| cnloride? —— Yan, I suppose so.

@ I was wonaarmg whether the bead pari paggu would go down

with tne earvon monoxide or wnether there would be & tend@neyj

for one to incraasa #hile the other was diminlshing? - I may
give an iilustrations %e have had an engina running now sino
January, and I have looked very carefully for any signe or 1aad?
and r&na no trace of 1ead or of anything which would aug5est :
anytning apart Crog the ordinary. '

/1 ¢ Or caurse in rfaat what hanpena ag to the old palnt }s,

I ﬁuppcsw, that there must be a good deal of lead dust about'
and conaidarable quantities of lead, I take 1t. ‘have at timea.
or over 1ong periods.'been added to the agricultural iand witn
the. auveraphosphate manures and things of that BOrt; 8o tnat

the ea&l muaz eontain some 1ead. ao that 1T the constant
£ ‘ertect or the ethyl. petrol were not to increass msterially
tha amount of lead - wnicn wignt canoatvably cone normally

'fin tﬁa dust - then I supposa you would feel thet the riex

t

gfl would be a nagligivie one? —-- I have reacnsa this eoncluaion ;
3 o1y on the examination, watohing the two machanics, anﬁ
55 thz d‘rreranca between the two Tindings, v3 well ag on
, gene ral readt nge .
§g My cKAHKAﬁ. Thank you.

?1&0 8ir WILLxAK WILLCOXY If a car ia runnlng in a garags, 4o you aoe,

aay of the fumes from the lesd: can you tell, ir s ocar. were . ;25 

.Jf%:m*"a&x: R £t




e e ey waaew WMT ATGM UUB LY GF MTLELLLC QUBTs 15
probvably s very small proportion.

g Might not scme of it be’diy'sc'narged a8 lead promide or
cnlorma? ——— Yon, I SUpPOSE SO.

Q I was wondermg wnether tie &ad pary pasgu would go down

with the oarbon monoxide or whether there would be 8 tendopey_
for cna" to irxsmasa while the other was diminishing? --- 1 héy
give an iilustrations ¥e have had an engina running now siino'o

January, snd I have looked very carefully for any signs of 1aad

and rirm no trage of lead or of anything wnich would sugé,est"
anytnzng apart Crom the ordinary. '
/ Q Orf course in faot what ;appena as to the old paint {@, -
I suppoza, thal thers must be a good deal of lesd dust about;
and cma'iaarable quantities of lead, I take it, have at nﬁ:ﬁ.ea.
| or over 1ong periods, been adaded to the agricultural iand wlth
the supe r-phoaphate manuyes and things of that aort; 80 tnat
the 2011 must contain some 1ead. g0 that 1r the counstant
£ effect of the ethyl petrol were not to increass matarially
the amount of lesd - which Mignt conceivably come normaliy
in the dsst ~ then I suppose you would feel that the risk :
" would he a nsgligible one? —-- I have reached this coneluaion
mc&st,ly on the examination, watcnmg the two macnanice, and

the 41 rf'erenaa batween tne two Tindinzgs, us woil as on
genorai reading,

. Kr cmw.. Thank you... | | :
- . air mum WILLCOX: If a car ia running in a garags, 4o you pee G

" any of the fumes from the 1ead: ean you tell, if a car were | :%
rurming m & garage, whether ethyl spirit ig being used or
ordinary POTrol? = I dn not think mo,
™e rums are not visible? ~— I do not think so.

Tha rinely divided lead 18 not vigivle? ——~ Ch no. We have

watanod the r unning very oarerulséy and a@rtainly tnera aro
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Mr Rowell

no signs or lead; that is quite elear,
g With regarn to lead in vegetation, is 1t the fact that 1oad
gtops the growth of plants and flowerst ——- I have never .

heard Of that,

Ir BRIDGE' You have sald tnat the water was quite clear?—-—!es.}j

O

pia 1t remain very long? -—— Yes: it remainedzg minute

quansity of lead chloride.

Q FNot mnenx”cnlonfdef-- on. a fair amount.

Q@ In an. engine running slowly there is generally a trip? - Yea
1 it was cold. ‘

Q That would eontain most of tne imd petrol or lead
bromider — AR tar as my experienoe goes it would oontaln
lead bromide. -

R A good deal? -— Yeg. Anotner difficulty arises in this way.’}

(&
that you have got thisg aqueous vapour coming down the exnaust
pipe, paseing tnrougn the system, which is slowly charged . |
witn tna leaa. and 1£ 1s acoumulating. You cannot make
derinite atatemsnta as to wnat might happen. _ |

\ r tanILLBor \men you zay 1_ead enlorme. you mean lead sche‘elibe

gl z . g _ :

_-F; ¢! ;

Misut tnat would ve tne main eouree 1n tnﬂs cage: cleaning oAt’t

%&, SN e AR R TN %‘i‘ DI BTk L




BoUPl Wi BAiwvH i wae Peteees el ALWwRILBE TTT 4 MAYES UGYCL

nQard Qf that.

.Dr.BRInGE. !bu nave said tnat the water was quite elear?—»é! B

g”i Q Ddnia lt remain very long? —-— Yes: it remained;g minute

‘ quansity of lead chloride,

o Q FNot mnenﬁfcnlonfae?-- oh, a rair amount.

; ' ' 4“ ‘q In an. engine running slowly there is generally a trip? -
ir it was cold.

Q That would eontain moat ot the imd petrol or lead

’bromidet ——— AS far as my experlenee goea it would eontain
lead bromide. o

if/#- Q A good deal? —— Yes. Anotner difficulty arises in tnis'way

that you nave got this aqueous vapour coming down tne exﬁa st
ptpe, passing througn tne syatem. whicn i8 siowly onarged
. - with tne lead, and it 1s acnumulating. You cannot make
derinito statemante as to what might happen.

#ir wmmWILLBOX. vnen.you say lead ghioride, you mrean 1eadswhseu$e
£ - No, wa reund very littla.goming off. ot
or BRIDGE'f In the engine as well ag the exhaust pipa 1tselrri

—— !es. o
Q_'Tnere wefe 1arge accumulations tnereﬁ—AYes, but that is not

.Jy"“

ordinarily removed, in tne ordinary way you do not take i,

avay, 'that all that really would nappen 1n an ordlna:y

' garage would be tne scrapinge of the eylinder nead and tn

9 611 except'tnat”tne inside or tne silencer may.

.- o  ,beccme ;oated.

Q lnut that would ve tne main souree in this case: cleaning out
 tne exhauat piper — I do not say that would be the main

souree or rmk I think the ventnation would be the main .

HE?OOISB?S;.




XEr Rowell

Q I mean, rrom the polnt of viey of iead.
—-—w The gleaning?
Q ¥es. ——— Then Lhe crank cage o1l nr tno deposits
on the ~utglde of the crank cage, 1 ther? was a lesking

joint und 1f the nan were careleas oy nad a out namt -

Q Why? —— That 15 nore or ifgs adiltind,
£ 3 The dust, vou paant ——— 40, I 2 egpeaking of ino actﬁal
ethyl petrol: ag Lo tae ailaneer dusgt and o on, I 4o not
tiink there yould be a rizxk at ail.
Q9 Tnat iz fipe duet? —-— Tag, bult it is in TlLaEec.
3 Thners2 would not e vary xueh duszt. I as thlnking of ri}K’

gner: itnere would b2 dugt pureiv. I sn lfaving out the

fut

stion of lesd - puraly qugl, —-- Vell, =8 for og ny
LRmOry #orves rne, in taking dowr ono siliancer whilch had
219  gramsg deposit, that wsz rathor dugtv in parte, but

the Dulk of 1t was heavy Tiskaeg, hazvyy Dil.

£

It wag not near i9 youy —--- i, hut tpera wonia he just
alignt rigk wasn you itnox %the ithing down; that »izht
arige oy the attempt £O 2% the aiisncer opan.

%4 That ig an unuawsl thing? —-—— Yog.

SHAITMAN: Thank vau.

(The witnezs withdrew).
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