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- THE COMMITTEE APIOINTED BY THE MINISITER CF HEALTH

~ "7Ta enquirs into tha possible dangers to healith
. resulting from the uge of motor spirit containing lead
tetra-ethyl or gimilar lead-containing compounds, and
to report what prescautions, ir any, are desirable for the
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& with the uge and handling of such motor spirit.v
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CUHAIRMAN: You are an M.D. of London, I understand? ——- Yog,°

]
Q
Q

*Ycu have published & work in tne uournal ol Toxicology,

d0 not in your papar rerar to tae ourveon-b@neral'ﬂ report.

 wara you aware of that reportf —- Oh yes,

Dr M. COPLANS calied ané oxsmined,

You have gtudied mediaine and tne de%alls of medicine? —-

Yﬂu hiave done a good deal of research work? —-- Yesg.

and you have bean asggociated witn 81ir Ricnard Graham,
a3 wallow of The Royal 3nciety, on this game sudbjecty —- Not’:
exactly the rape subjeal bHul oan tnkins. |
We ara very much obliged %o vyou for furnisiing this
Momorandui You nave gent in %o us: we shail keep it on
our racords, and we propose to put eome qunstinns to yoﬁ
ariging out of your woxrk. In the mzin, of course, what
we want to kKnow frbm you 13 procigeliv wnalt experinents
you yourgelf have pade, yaur observations and what rnsultéf P
you have obtained, ynd what ﬁedhrtlans, iT any, you have drawn
from the experiments. I rotiece, far instance, that‘yau_"
paid a vigit to tihe Unitea Stat@a in the suwumer of 1927;f
and You took the OVPortu 1tv of congulting various people 3
in Ameriea 1n reaara *o tnn uge of etnyl petrol. You tnan

rarﬂr us tq th° rapqr% o’ The Bureanr of XNines in ragard to -

tne etpernnents wnirh tnoy nave carried out, and you rarer
to varicus Amarican reprrte. On that I may say that tnei ;
gnommittee have been rurnisnad with practically ail thesge ' "g
reports that you navq mentioned, sti1l, #e are much obliged ‘

to you ror givinv ue the rersrences. I gather that vou
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CUAIRMAN:  You are an M.D. of London, I understand? —— Yes..

Q
Q

Q

'"ffdovnﬁt 1nhvour pap@r rer@r 10 tne Surgenn-seneral's raport.,

P

~You have published & work in-the Journal or Toxicology,

_sign@a 8 preliminary repnrt v1tn a Mr Drinker, and they
‘patrol from that whicn'Was gubgequently arrived at by

_for‘narvard wag a membcrwor tnis Cﬁmmittee subsequehtly;

You have studied'mealcine and tne detalla of medicine? -é

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

and you have bhean aggoclated 7itn 8lr Ridnara Graham,
a Fallow of The Royal ociziv, on this zame subject? --xuot
exactly the pame subject bul oan taxlns.

We ara very much oblliged 0 you for rurnisning this
MHemorandun you ﬁava sent in Yo ug: wo shalil keep it on
our racords, and ve propoww to put eone queétions to yaf
ariging ﬂut of your wo *X. In the mailn, or'eoursé, wﬁat-
we want to know from you i3 proacigely what experimeﬁta_
you yoursell have made, vaur bbaervétione and wnat reauit
vou have obtain2d, and wnét deductionsg, i any, you have‘dfa,
from the expariments. I nntice, for instance, that,ynu,ju
paid a vigit Lo the United 3tatey in the summer of 1927, .
and you took the opportunitv of censulting various people
in Arerica in regara 4o tns use of etnyl petrol. You then:
rafer us to th? repoart of The Bureau of Xines in regard to

tns experiments whicih tiey have carried out, and you rerer us

Fr

- to varioue Am@rlpan repcrtz. Gn that I may say that the

comnittee have been rurﬂishqd wisn practically all tneee _
reports tnat you havq msntionéd, still, »#e are much oblised

to you ror givinv ua tna rarﬁrenoes. I gatner tnat you

wbre you awar@ or that ra;nr;? ~ee Oh yes.

?or 1nstanoe, I natlre tndt prnlessor Edeall Or Harvara
give rather a airrerent.VLGa @g to the danger or ethyl

the Government committee in ameriua' and rrofeggor Edsall
&4
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I do not know whether you'kre avare of that? -— This
' report was pudlished 1n 1925.
T q !as. w— I rather tninx that the 3urgeon-General's report

gaw the iignt of day goumewnere about January 1926.

\O

& o That 18 rignt; and tns work was dane. I tnink, between |

' : - Hay 1925 and the end of 1925. The written report

was publisned in 1926. —1 think the sSurgeon-General

' \_ in nis raport agked ror an apprcpriatxon from ccngress
1n.order to. carry on sxperimants._

Q Tat is quite true, but tney did 1ssue a raport 1n 1926
I notice %hat you reter to nértain dlﬂerepancles between
the rull raport of rhs Buresu of Mineg which was publisnea =

in 1927 and the drart prﬁliminary report which they mad .
o in 1924% — Yes. | ;
’ Q ‘he fwil report 1n_19é7 of courge embraces & graat deal -
more than what had béen done in 19247 -—- A good deal of
that'#ork rofars to matters outeide our gaopa
e nere. |
_ Q You afe quite rignt. Thig Committee 15 concerned ‘
tn enquire into the question of whether there 13 any
--aangar rrom tne use or cammercial ethyl petr01.
3 notice tnas you rerer to tne possivle danger in

ﬂ;;trarric blocke Qor a large numnar ol cars using etnyl
‘fpetrnl? — !as.v . . '

Q :Hava you yqursalr made any axparimenta to ascertain
; these tactnr —— x hnve taken then from Proresacr

zﬁnmaramms work in Hew York; but I think I was quoting

Y rrom tne reporte.

R o mat is. wnat I gatherad. You yourself nave not done any”f
OXperimonts of that kind? ——— HO. .

P < T
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Q tnat 13 unat I gnth

gaw the 1ignt of day somewhere about January 1926,

Tnat‘is‘rignt; and the work‘waa done, I think, vetween
~< ¥ay 1925 and the end of 1925,

wag published in 1926. —— I think the Surgeon-General

™he written report

in nis report asked ror an appropriation from Congress

in order to carry on axp@riﬁenta. i ,

‘!nat is Quite true; but thay dtd igoue a roport 1n 1926.
I notice that you rerer to gertain aimerepaneiea betwoen'
the full report of rns 3urean of Mines wnzcn waa publlsned E

in 1927 and the dratt preliminary raport wnioh tnay maan

s

in 19247 «-- Yag.
The rull report in 1927 of course embraces 8 great deal
nore than what had been dnma in 1924% --~- A good deal or:
that work refars to mattera outside our scope |
nere, o
You are quite rignt{ﬁ Thig Committee ie céncerned.
to enquire into the gnestion of whether there is any
danger from the uée'or commercial ethyl petrol.

1 notiae tnat you r@rer to the possible dangar in )

trarrtc blocks or‘a large nusher of cars uaing etnyl

petrol? - Yas.

Have you ycursalr made any expariments to ascertain

these raats? --hx?have taken them from Proressor:_;ﬁ>.

ganaermnrs work ;n ew:YOrx; but I think I was quoting

rram the reports.

!bu youraalr nave not acne any

experiments or tnat ,1nd? ——— xo.
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8 1n the exereta Of certain men Whﬁ h&d worked in® garaaez ?

‘--_ THEPG WGPQ tWO men WhO WGPQ kept under independent medi@alk

'_Passible to 9xamine more tnan two men. It was necessary_tO:"‘

Dr Coplans.

Ycu alsc refer to the possiole polluticn of wells and
water Buéplies? —-—— YO8,

But you have made ne exanmination of water supplies and
wells in order to see whether they are polluted?

~—— The experiments were condusted in sush a way that one

¥ould necessarily infer that it was possible tc pollute
these plases,

I suppose you wauld agree generally with this; we all yxnow

the danger of lead poisoning, and that a certain amount of’:~5f
lead is nescessary to produse lead boisoning. But 1€ you havef
an inCinitesimal amount of lead in a river, that 18 not
dangerous, If you have a large amount of lead in A river,

of course it would be dangerous, It is a question of amount?
~== And time Bir.

And time? - and of” course the ameunt involves the questicn

of sex angd age,

Yes. What experiuenta nave ycu.yeurself done, First ol a‘

1 think you nave had an exanination made of the lead 0ontents

TR 2 G SRR 2ty

Observaticn by tneir own deators and als0 by a sppcialist
vepresenting a London teaching hospital where they are
expested te dovthaﬁ work, with the results that I have

stated, - There were only two mechanios employed at this plage,.

ctherwise mnore nen would have been exapined, but it was nat;
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But you have made nc examination of water supplies and
wells in order to'aée whether they are poliuted?

-~ The experimehts vere condusted in such a way that cne
would necessarily infer that it was poselble to pollute

these places,

I suppose you would agree generally with this; we all kxnow
the danger of lead poigoning, and that a 2ertain anmount of
lead is neqcesgary to produse lead boisuning;’ But if you have

an inCinitesinmal ampunt of lead in a river, that is not

dangerous, If you have a large amount of lead in a river,
et coursé it Would be danéerous. It 13 a question of amount?
——- and time, Sir. | ;L
And time? -— And of course the amount involves the queaticulg
of sex and age,

Yes. What experiments have yocu yourself done, First of all

I think you have had an exanination made of the lead contentsi%
in the exsreta of Qerﬁain men who had worked in®garages ? _
--— There were tWo men Who wWere ¥ept under independent mediocal
cbservation by their own dootors and also by a specialist
representing a Londdh"teaﬂning nosnitaiw Where they are

expected tc do that work with the results that I nave

stated, There were onty twom

otherwise more

;e ‘than two men. It was necessary to

_’%
was obtained ann the men examined, '
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that a quantltative test? N— Wlthin gertain iinits it 18

_You do not xnow whetaer they ot the lead out and weighed 187

Dr Caplans,

You did noot exanine these men befcre your experiment started'

--- ¥o; they were not examined at all as far as I Know,

You de qct %new whether 1{ vou had examined them a pronth
vefcre fhia For¥ started ycu would nave found the éame amount_
6? lead? --~ It 18 qQuite possivle, ‘

You d¢ not Knowd —-- I de not know at all, But I undet'stand

that 1t is possible that these men do handle lead oneasionally
fut they do not handle it in this form; they handle it in the

ordinary Torn -- that nay vbe in nass,.

And you enly examined the bpaowel content of one.of thesge meﬁ?*i
--- All these men were exanined vefore I examined then,

Put you did not get a proper persan to exanine iha bowel |
sentent of men working in garages whoe were net suffering fron
tetra-etnyl, for compa#ison? - -— ljo, I did not., Alter all‘
this is a very small fant. ’

I an not saying whether you shculd or sheuld net have done so?
In this qonneﬂtinn it waa not done,

Then you m&kp a @eneral statenent: "gpestrescopic examination

with photographis re"ord was empleyed on every accasion

~for tne,purpose ot dete”ticn of the presence of lead®, Is'tul‘

both Quantitatlve and Qualitative.
ol

You do notkpagﬁw entirely on the spectrcscopic_examinaticn?»;

— I did nnt”examine”at all, I simply examined the reports

¢ the docters whe examined theus,

Did those people who did examine themdepend entirvely on

,],8De”trosc0pi" examinaticn? -<- I an not prepared to say.
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You do nect ¥new whether il vou had examined them a month

before this work started you would have found the same anount
bt lead? -~~~ It i8 qQuite possivile, |
You do not ¥now? —-- I dc not know at all. But I understand
that it 1S possible that these men do handle lead osnasiomally
But they do not handle it in this form; they handle 1t in ﬁhé‘v
ordinary Torm -- that may be in nass,
And you only examined the bowel content of one of these nen?
- All these men weré exmnined vefore I exanined them,
But you did not get a proper person to examine the bowel i
sontent of men worxing in garages Wwne were not suffering tram
tetra-etnyl, for comparison? - -— Mo, I did not. After all [
this is a very small fact |
I am not saying whether you shnula or should not have done so4_
In this oonneﬂtion it was not done, i
Then yeu ke 2 general statenent: "gpectroscopic examination
with photoegraphis record ¥as empleyed on every occasion

{er the purpose of detectlon of the presence of lead®, 1Is
that & quantitative tedt? —- Jithin gertain linits it is

voth quantitative and Qualitative,

You do not bA@## entirely on the spectroscopis examinaticn?
—~- I did not’ examine at alm. I sinmply examined the reports .
¢l the doctcra whp examinﬂd thpm,

Did those peome who did examine thenm depend entire}.y on

Speﬂtroscopic examinaﬁion? —— 1 Aam not prepared to 8ay .

You do nct Know whether they zot the lead ocut and weighed 1t?'l“
--— 1 40 not Know. ;;EhOU1d think not, because such a point

was nade that tnere ﬁ#s‘su 2h a minute quantity. ’ "
There ware s0ue other peOple Who nmade these tests and you
utilised the results, .for ¥hat they were WOrth? ——- Yes.¥; i AN

Then ancther eXperiment ycu made WAB to examine sone pieces ct

. b
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'}jcrdinar&dlead.:

‘Tnas xznd ot Bule applies tc all laundries being notified.-

 You sericusly make that statement? —-- I think so. People. .
‘nabitually handling a garment like that I think ought to be

Ir coplans 5

the cveralls of these nen? ——- Yeé;¢ _

Did you for aonmparative purposes exawine pieces of thé'
overalls of atner ;en working in cther garages? —--- No,
856 there again you ycurself have not goit the basis of
conpariscn? ~-- These facts simply Confirm the presence of
lead. | o
Quite. Then yocu rake the statemenﬁ that the laundryvto
which garments &6 stained are sent should ordinarily be
netiCied of the risks of handling such material, more
partiqularly by laundresses, Wh& da you say that?

--~ I think that laundresses handling garments of workers 1n;”§
lead should be notified af it by reascn of the particular 1
susceptivility of weomen -- handling lead,

Do you happen to KnuuWWhether laundries are netified when

the cveralls of 1lead woraers are sent to then? —-- Ldo not
Know, but I ¥Know tnat 1n the Herth of Ingland when they

cotain garments fro_ i tne lead Workers the people are

warned tnat they Qama frcm Tead wor?ers.

¥hat scrt of lead workers? ~—= They may be White lead — =

4'.4 N

Tnere are quite a number of instances.

How

Do you eeriou61y suggest that tnese partizular overalls tn‘

'we are con rerned witn are 80 1aden with lead that 1t 1s

‘dangercus to send them to the 18UNdry? —— I do,
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‘86 there again you yourselfhhave not got the basis of

_habitually hand1ing

‘swab soaxea 1n Kercsene. - R

overalls of ather men working in cther garages? --- NO,

cenparisocn? — These facts simply Confirm the presence of
lead,

Quite., Then yecu ﬁake the statenent that the laundry to
which garments &0 stained are sent énauld ordiﬁavily be
netified of the risks of handling such material, more
particularty by 1aundressee. Thy do you ssy that? B
-1 thinv that laundresses handling garments of workers 1n
lead should bve ﬂetified of 1t by reason of the particular :

susceptibllity ot women -- handliing lead.

DO you happen to Knes.Whether laundries are notified when
the cveralls of lead %brxers are gent to then? —--- Id4o not
know, out I know thzt 1n the Horth of &England when they
cotain garments ro_ i the l1ead workers the people are
warned that they come tram lead workers, _
woat scrt of lead wovkars? --- They Ay be white lemd ~-
crdinary lead, Tnere are quite a numoer of instances,

That ¥ind of Bule applies tc all laundries being notified.

Do ycu seriously su t that these partiﬁular overalls tnzt
¥e are soncerned with xre 80 laden with lead that it is
dangerous to gend the 1to tne laundry ? --- I do, | ﬂﬁ‘é

You sericusly make’that BtAtenent? —-- I think 80, People ;;ﬁ

jarment 1ike that I think ousht to be
Warned. o

Tnen yau made an eXperimont abeut the evaporation of lead with

& view to seeing wnether any of it was absorbed? - Not 80

much that as to eeeinsgthe possibility of removing it,

Ycu put A certain amount ol ethyl petrol on the sxin?

- on my own sxin and I tried to Tud it off with a linen
oy
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vjfpartiﬂulnv mcnkey was‘xilled and only a trace ot 1ead was

e nd 1n tue monw%y — nc Lo e than ¥a8 found 1n a eﬂtrol

,animal? - Th&t may be BG. .

"'.Bkin 1‘5%3 found in the foetus recovered Crom the anix'nl. e

Dr Coplans
) »'?5‘;\ y

Then you estimated the awount of lead in this linen s¥abp
- Yes. - B
Then vy <alaulaticn you show that what was not renoved ﬁ§'
lirengx swab was avsodrbed by the sKin? ~-— No, 211 z'ad&‘i
tnat 1t ¥az not removed,

Yeu say the gkin of fhé arn had absorved .54 milligraﬁé?i
~-— The skin had Absorbed it. ‘
Yocu do not say it was merely nct rewmoved bus ycu gay thegixi
2d absorbed it, That i8 cn page 2. 7Tou do not say ;t ##é
ausaroed but that it was not removed? -—- Yes, ;
ATe you acquainted with this experiment that was carried 6ﬁ£ j
Or Xehoe? —-~- The only experinents that I ¥new of are tnesé
experiments queted in the green booX —- if I may call it the
green boe%. It is zonfirned vy the facts in regard to the :
guinea pigs -- 1t is cn page 380, There 1s a tavle, o
iAre you acquainted witn an experiment by Dr ARAoe, .Jﬁfé
hn kept a nenxey for three vears and on the skxin of the -

petrol . -
of Lead/aas plaeed auring the tnree years.

hon&ey 790
THG ﬂuoic ﬂentimetres o; ethyl yetroel -- after tnat tnis
.,f

.(,s i, wf\

It nﬁy beé that the monkey j
in

did not absorb 1t. on the other hand/a very large number ofy

experiments in #hich the material Wwas only avpsorbed uy tne

-

Tnat was confirmeu by Flinﬂ. ia painted the s¥in of some

w‘goats and not anly qu the material absoroed out the

.- v.nu-b .nudm«l nx-.a.u.kn.a wm ot ol o e e 1An;l e s TV ome €ae & W L AN e al . el



Q3 Then vy <alaulatlion you sho#w thavt wnAv W48 not repovead oy she

1irengt &wab Was avsorbed by the eKin? —— No. All I say’

that 1t was not renoved.

b 3 Yeu say the skin of the arm had absorbed .04 nilligrans?
~-— Tne skin had AbSorbed it., .

Ny 3 Ycu do not say it was merely not removed but you say the skin
had abscrbed it., That is on page 2. 7Yeou do not say it waét
avsarved but that it was not removed? —-- Yes,

Are you acquainted with this experiment that was carried outi

£3

Dr Kehoe? —-- The only experimenw tha.t I know of are these

experiments quoted in the green book —- 1T I may call 1t the
s green bock. It i8 confirned by the facts in regard to the

guinea pigs -- 1t is on page 360, Tnere is a tavle,

J 4re you astuainted with an experiment by Dr ARAoe,

. He Xept a nonkey tor tﬁree years and on the skin of the
petral 2
woengey 72q1ﬂ af lead/was placed quring the three ysars,

T#e cubiec centimetres qf ethyl petrel -- atter that this

‘parcicular uenkey was éilled and only a traze of lead was

found in the wonksy -- ne more than was found in a‘cantrol

animai?_~-~ Tnat may'be s, It may be that the nonxey S

did not absarb it. On tne cther nanéfa very large number of |

exgerimenta 1n ¥niech the materiml was only ansorbed oy the o
% e

”skin itmsg found in the foetus “renpversd from the animl.
- That Was anfirned by ?linﬂ. e painted tne akin ot sone

fffgoats ,and not anly V%Sfﬁhe material “bs“”bed»but the

- f'pveanant nnimal abortaa and the lead wns found in the toetusy
‘snawing that it can ve: nbsorbed by the skin.
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‘worxc? ———— Ths.t is 80y J.hat .vas on material fumiahed by th
' -Research Asso ciation af Britian Hotor hianu:acturers, and

.assistecl by the wmmittee on Scientific and Industrial

was found in Americas ‘The_ra i8 no difference in the findinéa’

Dr Coplans,

In regard to the svmewhat alarming statsment tha‘c the

water aupplies ol Great Britain might be enganaered. it 'chis
material were allowed, Have yvu made any oalcula‘amn a.s |
tv the amvunt that would bde neceasary' to make that ‘posaibfi:
-— I du not ses the remarks %tv which ydu rafar,
“The danger of poll_ution‘of underground watér'supplie& ,
as might arise when oil from the enginé sunp vf a car in
which ethyl petrul has been usad as motor fuel 13 poursd
on the grownd in proximity tv a shallow wall?? w—= Yasa, _
There is alsv a spaciflc statement in regard to undergrownd
water supplies particularly shalluow walls, whore thers ma.y
be circumstances where thare would be danger. -z
Then you give us a cupy of a letter from Dr 71imn which
reached you in March vf thais year, abuvut lead pvisoning in
general, but not abovut ethyl petrvl? -~-- That ia showing

the efisct vf a vary small dvag. ‘ |

I thing youw did a certa:.n agount of wurg for the Daily Mail?

- Yeg.

A series of articles was publianed in zhe Daily Mail vn your '

z

4»\:«

Research, L _
Do you consider as a scien tific man that the amount of work
that yuu yourself nave done vn this subject justified the '}
aomewhat alamist articles that you have published? ——- I th;u

I say 1n_ this report that whatever I found was exactly what
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~which ethyl petrul has 'been ussd as motor fuel ia poured i

. 3:
from What have baen already found in the United States In'.__‘_ na

B T R R S AT L P P T W APYY W- R VN R VY 4 3 ua

tv the amwunt that would be neceasarv to maxe bhaﬁ paaaiblu
~w= I dv not see the remarxa tv which yuu rafar, »
*The danger of poll_ution vf underground water supplied 3

as might arise when oil from the eng:lmé sunp vf a car in

on the grownd in proximity tw a shallow well"'a -—— Yog,
Tnere is alsv & spacific statement in regard to-undergmm_r_l:
water supplies partiocularly shallow waells, whare there may
be circumstances where there would by danger. .

Then you give us a cupy of a letter from Dr Flinn which
reachgd you in March of this year, about lead puisvning 1n,,:;
general, but not abvut ethyl petrol? ~-- That ia showing‘
the effect of a very small dvas, '

I thing you did e Certain emount of work for the Daily Mall?

[ Ysg.

A series of articles was published in the Daily Mail on youzi
worKk? --- That is ua. That was on material furnished by the
Research Association :of British Hotor Manufacturers, and
assisted by the Committes vn Scientific and Industrial
Research, | .

Do yau congider as a "écientif'ic man that the amownt of wor.i::

that you yourself ha\re done on this subjsot justified the ,
somawhat alamiat articles that you have published? —-—— I thi
in this repord that whatever I found was exactly wha'b

° waa faund in”'America. There 13 no diiference in the findinga

I heore assooiated m:v'aelf with. a very largs number vf pesvple

in Amer.toa who " n.sider that the universal use —~ the

unlimited use v_.:_'___“'qthyl Petrul carries with it o number of

dangars.

That dves not qui;‘be:” answer my question, which was whether yeu
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Dr guplana., |
consider that the amvunt of worL that you have dvna and
alamiat articlee.

the results that you vbtained yvurself Justify the svmewha
14

pruduced by the Americans:

You yourselfl have dune very little?
- Woll, I say that what I have done, asg far as I have g
is exactly in accurd with the results that have been

Granting that what they gay 1s true.

as appears in this gresn ok

You agree that these articles empnasive what a vary sericu

thing lead poisuning is, and rathsr by implicativn auggesﬁ

that i1 the use of ethyl potrul were allowed in this country
those bad results would rvllow? =-—- I thing I have said
if & large numdber of cars wse it.

I wean it 19 almost the
direct cauue of a large numter of cars using this material,

danger would be increased

A few cara of course would amount v nuthing at all,
large number of cars were placed in a particular spot the

Ifa
it more emphatically.

I do not think I could have said
R Do yuu fhink 1% was right to issue thuse articles after the ge,

Governmant had decided to set up a wrmnittee tu enquire
»7

whether the uae a.t‘ t*ﬁ.s ma,teria.l was damemua or not?

—-— As 1‘» ‘bhati 1 Wuuld 11&6 to explain: vn Janua,ry léth

I was underta&ins with tha Daily Mall to act in assocmtion

with the Reuearch Asao ciation in a certain number of ma,‘t;‘berb,
and to provide a wri‘b'ben wpinivn on the materials cullected
by them. 3

That was in January. lung before any question
came up or anything at all was propused by the Guvernmsnt,

As a matter of fact at that time the Govemuent wers uppusaed
I understand, to anybtsavermént enguiry,.




e n m— - W - wm g e twem i e K e St saw ¥ Wl S sk W WA

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

i3 exactly in accurd with the resulis that hnave been

n produced by the Americans: as appears in this gresn bookx,
| Granﬁing that what they say is true.

Q You agree that these articles empnasise what a vary serio'uﬁf"'

~ thing lead polasvning is, and rathsr by implicé.tion éu.ggesﬁ

that it the uae ol ethyl petrol were allowed in this countrx;?

those bad results would rollvw? --- I thing I have said

VoL ;.f, a large nuﬁbar of cars use it: I wean it is alnost the

direct cause of & la:ée number of cars using this materi#

A few cara of caurs,'_e wJﬁld awount tw nothing at all, It;‘a.

large nwaver of cars were placed in a particular spot the

édanger would be increaéved. I do nut think I could have said

it more emphatically.

Q@ Do you think 1t was rig'ht tu issue those articles afber the

. Guvernment had decided to got up a Comumittse tu enquire

whether ths use of this material was daniswmwus or not?

o~

== Ay to vhat I wual”d liks to explain: vn January léth

N

1 was undertazcing with the Daily Mail to act in asse cia.tion
with the Research chiation in a certain rmuber of matter!s,_
and to provide a wri*bten vpinivn on the materials collected

by them‘ ~ That waa :.n, January, lung befure sny question
came up or anyuhing' : ' :
As a ma.ttar of fact ‘?hat time the Guvemment were opposked, o
I undarst-and, to "vany 1:GoVerment ‘enquiry., B

Q Oh, I do not doubt that:

At any rate you say that When you

cuntract with theﬂl)ailywk‘cail was made there was no deci.sion

%o have an enquiry:_ That is s,

Q And befure thuseartio-los ‘Werelasued 41t had been decided to
HAYe an enquiry? =—-—- At A_the time the Govermont decided; to have

KE 0018274




‘which was in rather an vpposite direction to your articlels,;

Dr Cuplans,

an enquiry the iforz wag practically all done and it wasﬁ'

beyond my pewer, I was under & legal odligation te h&n
the material over tv the Daily Mail, | -
You were not responsible fur the publishing of the arficie,o?:
-em Nut the slightest,
I do nvt Know what 1ntereat the Daily ¥ail hasa in it, but
if they were raa.“q.,z anxious o get quite tu the bottom o
this in a scientifie way one would have thought that some_

of this Amorican work -- the Guvermsent report, fur instance

would have been mentiovned oy them. But that is not mention;a%
at all, is it? == On, the Gmerican Covernment Repvrt. :do
not quite accept that, The Amsrican Repurt appsared in 1926
and asged for an apprcpria.ticn Irom Cungress tuv cuntinue the :'
WOrL,

But af’cer a very exnaustive investigation the Government

Committiee did say that they were unable to find any definite ~

cases of lead polsoning in whioh they found the fugl had -

been uued for from two to ‘three years, and acco rdinzly in -
the view vf that GoVarnment Committee in America there was
no good ground fcr prohibiting the use of ethyl residue
as a mutor mel.. T‘aat was net stated in the Dally Mail

articlea. I mean our :Bx‘itzsh public would herhaps have
been mure oomfurtable ir‘ they had been told that? =—-—- I tninlc
that Report ia more reoent. I thing the result of what was

done was published in the Medlcal Officer. Au a matter ol .

.....

fact I published the whule vf that article in the Medical

’Q‘fficer: I will give_the Cummittes Lhe dabes when I actually

bliahed in fché_;{ediéél Jo{xrnals_/g&gg

e Daily Maild .
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,Officer. T will g

w6 .

You were not respunsidle fur the pubklishing ot the atticlz‘a?;
—— Not the slightest, | B
I do nut know‘what interest the Daily ¥ail has in it, but
if they were really anxivus tol get quite tu the bottum ol
this in & scientifioc way cne'ﬁié;uld have thought that some
of this Amorican wurk -- tha Gmrernrient report, farrinstaiag :
which was in rather an ovgpusite direction to your articlesy
would heve béen mentioned by them. But that is net mentior;
at all, is it? ~=- Oh, the gmerican Government Report., I d f’
nét quite accept th&t. " The Amsrican R«epbrt appeared in 192
and asKed fur an appro;riation Trom Ca:agree;s to continue the:
word, |
But arfter a very exhaustive investigation the Government
Comaittee did say that they were unavle tu find any definijb‘g'-‘lgi
'cases ot lead puisoning in which they found the ﬁxqaé-had . :

been used fur from two to three years, and aosoringly in
the view of that Guverament Committes in America thers was
no good ground for pfbhibiting the usa of ethyl residue
a8 & notur fuel, Th&t'v iva.s not stated in the Dally Mail
articles, I mean our Brlus’a public would herhaps have

been mure comxurtable 1r‘ they had been Ttold tThat? ~== I thinlc

that Report is more recent. I thing the result of wha,t was
duneg was published in the &teuical Officer. As a ma.tter of

fact I punliehed the Whole of that article in the Hedical

the Committes vhe dates when I aatually
published in the Medioal Journals before the Daily Mail

approached ma, and I Will give yau a long verbatim repurt

of the Sugeon Genaral'u report, with a .3eneral reservation .

in wihicy he stated that tne evidence was such that tnere

was & certain danger in garages and that it was necessary -

tu cuntinue the investigatiuvn,
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- many crowdad places -~ in pretty crowded American cities,

Dr Coplans.

Of course thare is danger in gsarages from carbon monox1§ ;

--- That 18 oOnse danger; but that may be laken away bf'5
ordinar} mesng, but the danger with lead remains. )
The Surgeon—aeneral did not decide the matter there and‘i
then- no asked to be allowed to gontinue the regearah,
and the United States Government have not gtvenjnim the .
appropriation that was asked for.
But thare {8 a certain amount of work that is being donet
e Yas; |

It 18 a question of what value ig %o be attached t0 1t®
~-- Quite so; but your opening remark wag that I did not
publish tha Surgeon-general's report. I say that @ d4id
publish it in the Nedical Journal.. '

I only say that in The Daily Mail articles, which reach a
very large public, you did not refer to the investigations
that nad been made by the American Governzent. —-- If I nad
done so, it would nave _been the same tning a8 had alreadv 5
baen done berore.‘in ragard to the necessity for further -

observation.

quite. Are you acquaintad witn tnia r@port whion came out

on_ uarcn 3otn 1928. thts raport of tne Amerinan chernmantr
—-——— Ho. I have not seen tnat. I had pratty well aompleted

my rnport berora tnat ropart #as publisned,
I was only going to drar your attention to the rant that they
naa made alaborate examinaticn of the atmosphere in very

, The 1mpar1ant thing x want to empnaslse 18 this: that you
'f";d_not do work S0 as to aontrol your results, tnat is to say,
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The Surgeon-General did not decide the matter there and

then: ne asked to be allowed to continue the regearch,
E ;- ' and the United 3tates Government have not given him the .

appropriation that was agked for.
Q But thafs 18 a certain amount of work that 1e haing donet <
— Yo |
Q4 It 18 a question of wnat vaiue 1s %o be attached to 1ty
| ~— Quite go; but your opening remark wag that I did not
‘ publish the Surgeon-Genersl's report. I say that I aid
’ publish it in the laaioa; Journal. ‘

Q I only aay that in The IBily ¥ail articles, which reach a
very large publie, you did not refer to ths lnvestxgatlons:
that had beern made by the Arerican Governznent. —- If I ha
done so, it would nave been the s4me tning a8 nad alreaav,
baen done before: in regard to the necessity for rurther -
observation. J}

” ¢ Quite, Ars you acquaiﬁiea with this reyort which came outgﬁv: 
on Mareh 30%h 1928: this repord of the American vaarnmanti .
--- o, I have not aeen that, T had pretty well aompletedl
-~ my report hafore tnat report was pubilshed, -
Q I was only going to draw your attention to the faot tnat they

had maae alaborate examinatlen of tne atmosphere in vary

‘many arowded places ~,1n pretty ormwded Amerlcan citzes.

ane 1mportant thing x*want to empnaslse 13 this: that you

v'did not 4o wnrk so as,tafoontrnl your results, that 1s to say?ﬂt

you examinad tnese tuo mennanics Who werw working in a garage
.wners etny1~gasoline was heing used,‘ sna you did not exam&na
correamnding men in garagga wnere otnyl-patrol wag not being
uaed. §0 that you had no bvasls or oamparlson between those'
two classea? — That 13 perrootly eorract; on the otner nand.

. _tnis was a private arrair anu undertaxen by 8 newap&per,vgg
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Dr copzsgs,

™e amount of mcney that hae been spent on this 18 pernapa-ma,

Ifi' 3 not one-tnouaanntn of what has been spent by the 1nterente”
‘ ‘ parties in America, and it is not possidble for an indlvidual

;j like myselr. rnceivin money which is not enough to pay rbd
. the 1n1t1a1 cnarges of. 8 laboratory. I am bound to say fng
beoause you are aaking for an 1mposarb19 thing. |

Q Iem not asking you to do anything, I only want to see wha

you did do. I am not in any sense saving what you ongntAt

nave done. --— This 18 the sort of work that I suggest o“;

%o be carried out by the Committea. :

. Q You think you gave The Iaily Mail very good value for tha.
money they paid your —-— I think I can certainly say that.

3ir cHARLES MARTIN: Dr Coplans, I 4o not wish to intrude uﬁﬁh_

v your private matnefa. buﬁ did you go to the Unitea 3tates |
R on yurpose to study this hozard of etnyl-petrol? ——— HO,. |
Q &nat was puraly 1ncidenta1? —=~ That was purely innidantal-z

I wag tnere on cartain mattars in connection with myselr, anﬂ

this matter wag vary mnnn 1n the air at the time,

Q That ia what z tncugnz”é

wnuzd you turn to your 1ntrnductbon
aentence there to bagin witn whioh

o on page ”11_” mera 13 BT
N am quite 1ncapable or_,cmprenanaing. as to wny you wrota 1t.*5

| Ybu saY' 'The cpportunitynaa arforded me of appreeiatzng

jsome or tne %pin ractara wnicn have obruscated the 1saue ao :
' 3 , to wnethar tna sala ar uae or 1eadea petrol should be

‘permitted as a motar tual. J Ooula you tell tne Committee

R ';whv you wrote that ‘sentencet -— Yes, sir. In New York °1ty"

.J,tnare tne aale is not permltted. tne evidence 18 tnat tnere

were . Very rev peOple wno nad 1ead 1n their systems 1n a normal




Sir CHARLES KARTIH:..Dr'Qoplans. I 4o not wish to intrude upon

£

;permitted as & motor tuel. | Gould you tell the Committee _:,fi
 wny:you wrote that sentanee? - Yoz, sir. In New York city"

parties in America. and it is not poseibis for an indi v&uuai

like myaalr, raoarvlng money which ig not enough to pay for
the 1n1t1a1 charges or 8 laboratory, I am dbound to say thét
beasuse you are aaking for an impogsidle thing.
I am not asking you to do anything; 1 only want to see wnai
you daid do. I am not in any senseo eaytng wat you cught to
have done. --= Thies 18 the sort of work that I suggest nughxi

%o be carried out by the Committee. ;
You think you gave The Daily Msll very good value for the. .
money they pald yau?,¥~f I think I can certainly gay tnat

your private matters. but did you go to the United 3tates
on purpose to study thls hozard of ethyl-petrol? .- No, -
Thet was purely incidental? ——- That was purely 1ncid9ntal?
I wag tnere on cartain matters in econneaqtion with myselr, ﬁn.
this matter was very muoh in the sir at the time. .
That is what I tnougnz.  Would you turn to your 1ntraductbon o
on page‘lf Thera ig 8/ sentence tnere to begin with which | " 
I am quite incapable of comprensnding, as to why you wrota it.f
You say: 'Thevapportunitywaa afforded me of appreciating

some of the %pin ractars which have obfuscated the imgue as . .

to. wnetnar the salafor use of leaded petrol should be

' ag to
or rour per.oent haq it, wnereagApBOple repreaenting tnosa

*who carry on Work OUteide New. York, it was said that in



13 Dr Coplans

certain cages 100 per cent of the people have 1t in thel

systeng. OfF course. witn a background ilike that, it 19
impessible to aay whather the wholesale distridution of
petrol nas brougnt on thie universal distribvution or lea
or not. |
Q Ynu tnlnk tnat obrusoated the issue ag to whether 1eaa§
| phrol. ‘should be penmitted ag a motor fuely --- That was th
point.
¢ You think you could not dscide the question then at all
in tnose oirvumstancﬂa. or only in regard L0 Hew YOork? -
" — ?ne New York peopla gay that only 3 per aent of the
peoplé nave lead in”tneir systems; and the New York peoﬁié
say: '!bu have lead outside Hew YOork begauge you are uaing
. lsaaea petroi®, |
Q You msan to say tnat you could not decide this point as to
fﬁwhetnar lasdad petrol raa a publie danger or not unless you

,A graat.poxnt kan maaéﬁor tne ract tnat tne New Ybrx
mmli»aipa:giiaumoritiea do not tum out t.ne pet.ml ocming o né '
rra the nars gonmg into Now York. I do not know why they /
turn,ou&iine petrol; it 18 nothing to do with me.
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¢ That 1e really your opiniont? --—— I think 8o, yes.
CHAITMAN: Might wa ask you whether cars going into New York

-

- -—— The Naw York people cay thal onliy 3 par cent of tna

,30' nc' I am only aaking‘you whetner 1t 15 tne faat tnat L
%“tney do not turn out'tna patrol from the cara? -— KO, ‘hBY

do not. I nave underlined here the passage fram the 1etterml

impossible to say wnetner the wholesale distridbution of
petrol haa brougnt on this universal distridvution or lea

or nOto

You think that obfuscated the issue ag to whether leaded
P rol should be permitted ag a motor fuely --- That was tne
point, ‘
YoM think you could nét decide the question then at all

in those circumstanoea. or only'in regard o New York?

people nave lead in their systems; and the New York paopla
gsay: "You have lead outplde New York becauge you are using
leaded patrol¥,
You mean to ssy that you could not decide this point ée.td'
whetnar leaded pptrol wag a public danger or not unless you gﬁ
aid it:-in New York? -~ I think so. -

have got to empily out?“—- I think 1t hag been very fully
stated by My Franclsg Powell in The Times of Aprili l1llth:

A great point wss made of the raet that the Nes York
municipal autnorities”no not turn out the petrol coming .\.‘.
rrcm the care going 1nto Faw York. 1l do not know why tn&;zéet

turn out the petrol; it 1s notning to do witn me.

in ’l'ne rmee' *In the cny of New York 1tp #sle 1s forbidden. '
vut not 1its use, and thousands of cars using 1t dally pase
tnrougn the Holland tumnel to end from Jerxey City wgtnoug5

conditions or hindrance. The reason for the New York cztyi_{

prohibition is not well founded and will undoubledly be ifQ

Y



Sir CHARLE3 MARTIN: You are evidently of the opinion that .

| you mignt choose a narrow street. You have chosen one or

Be Coplans

removed.* That is the opinion of Mr ®rancie Powell;

chalman of The Anglo-American (il Company. I respucsrully
suggest that i Mr Prancls Powell reads the raport of .. =
Dr rlynn of The Coluwmbia University, ne will see that
he haa carried out certain experiments in regard to
etnyl petroi, and it will be an answer to his gquestion,

the éischarge into the atmoaphere of exhaust gésea from -
ears using ethyl petrol may be a perious pudblic danger in
crowded areas. That 1is at the bottom of pags 9 of your
memorandum, That ig your visw? —--—- I think so.

That ia what you gay; that is your belier, igs not

it? ~— That 1ig 20.

auppééing we were to iaka for iilustration a block in ,
Piccadllly, and supposing I had to remain there amonge&line_,
cara ror an hour and tney ¥ere all uging ethyl petrol, 1

do you tnink that I ﬁhould run a serious rigk of being
poisoned with lsad? - DO you gay in one hourft e
Yeg, in one hour, —— I snould gay certainly not. I anould
not put it as one nour, but I hink i your duty kept you v
%nere. on point duty, we will gay, it would be a dirrarant

v_matter._ Picradilly, ar course, 1s getting very wide now -;:,

the widest streets in Great Britain. |
I just chose Picoadilly becsuge I encounter more blocks
in Piccadilly‘than anywhere., ~--- I think you also

get blocks in very small narrow streets outgide
Picnadilly.

KE 0018253
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'monoxide pui soniug?

Dr Cvplana.

But dv you think that if I woere there fur an hour I should

be in any danger of getting lead puisoning? —- I thinx the
whole risg 13 an industrial risk., I thinkg 1t means being a
long time under sexpusurs, and it is particularly intensif;éd
in the case of women and youné children., I dv Yot thim: e

your illustration helpa you very much,

That is rather a nasty tning tu Bay? ——— Weli, I should no A
doscribe it as a £00d iilustration or it 2
at all. Yuu asksd ms to take your case, did not you? o
Yes., Do you think then that it is a pudblic danger tuv the {5
police force., HNuotudy eluse romains faf an hour in a blacxl'f
where there ars thsee cars confinwusly, although 0f couraéf
the policemen dv that? —— Well, I dv not Xnvw. There may
ba psuple selling thinés. There might be peuplse remaining
about for certain reasons, But take the case of shdps cluse
by: in a narrow snreet where there arg blocks: luots ol
shopkeepers are there. and Peuple on the pavenmant anybody.

why Just one psrson? 3: suppoue a policeman in mrticular

on point duty would get a certain amount of it.

You thin& they would mt suffer, firayg of all, from carbun

‘ ';\?I__ thim the ac*tual discharge of the
gaa and ths diswrbanee ot the air would be sufficient.
I‘he t,endency ,i of e'bhyl-prtrol ia tuv settle maore. .o’ s \

‘ than the ca.rbon monoxide and it remains nearer tha ground,

But as ypu Kaep a cartain distance from the ground would

not you be more 1ixely to get away from L¢P ==~ I say in

the ce.se of small peuple whu ars nearer the ground you

'would get more uf it. and ’chey are the particular people

N nn'f‘nn P A o mnﬁrnw vP Sm b ar.ah w‘i'l'l . lak oo - ot e TR
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w¢uld get mere” uf’ 1‘5'. S
»:'I refor to. As a m&tver of fact you will Juat got tie lead

‘ carbon monoxida will be disturbed by the vrdinary paasageu

:af the gar, Mif;ht 1 sug{"aat that in vrder tyu obtain a |

P T R ""*"‘Q “

long time under exposure, and 1t is particularly intensifiod

in the case of wumen and young children, I do hot thin&
your fllustration halpaﬁ' &ou very much, “ ,
That is rather a nasty thing tv Bay? --- Well, I should not
describe it as a good  1ilustration of it
at all. Yuu asksed ma to take your case, did not you?
Yes, Dv you think then that it is a pudlic danger tu the
pllice fbrce. No dudy else remains for an hour in a blocx _
where there arg thsase ca.rs continuously, a.lthough of cours
the polioemen do tha‘b? - Waell, I dv not Xnow, Thare znay
bs pavple selling thinga. There might bes peuvple remaining-
about for certaln reasons, Bubt take the cage of shadps cloae
byt in a narrow sirset where there are bluocks! luts uf
shopkeepars are thera, anl psuplse vn the pavemant -—— anybod;
why just one person? I suppuse a puliceman in particular
on point duty would get a cartain asount of it,

You think they would mt auffar, first of all, from carbun":"":'
monoxide polsuning? -;-- I think the acztual discharge of the
gsas and ths disturbance v{ the air would be aullicient, |
The tendency 1 of e,thyl-prtrol is tv setme more. -rol. i
than the carbon monoxide and 1t remaine nearer ths ground,
But as yvu Keep a oarte.in distanoe from the ground would

not you ba moxre 1ixely to set away frouw 1t? - I say in

,,the caae of ame.ll peo.pla_‘whu ara nearer the ground you

d' they a.re the particular peuvple

~ at the breathing lwel.

And 8o you will in the case of the carbun moNnviide? —e- Ths

_parfactly acian‘ci;‘io four-gquare answer, the only way to dok,_
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Dr Cuplans,

this is by tvesting it vn a very large scalel carried oub
guite apart from private pevpls == 0y a vomaittes of this
aurt’wnose provingce it is, tv stard with, FYou are ausLing
me tu settle quesvions wnich can only be ssttled in that
wWay. |

Thsn your vpinion cumes down Te 2 merd guesa? —-— I do not
thing so: out if you asxK me, wnat aswout tas réla'tionship
patwaen tihe rive and fall uvi lsad and garson monvxide, if
you want a sclentific angwer Jou must 03 pgreparsd Jo 2o o
the extent ol gsotting a scisntitic answer. I yow ausK ms ag
an ordinary pverson ¥ sy Yes, lead i3 a heavy stuiil it
tends to doscend, whareas cartun munvxide gas tands to risae.
You have abivlultely not the hazisest ldea hevw auch lead

thore would 5S¢ in such cirdwastancas? —-— Wa Anow how

mugh carbon monvxide there would de, frum ProfeasorHenderson!
WK,

I am perfectly famillar with Professor Henderson!s wo rL?

-—— Thgrslore we might surmiase the anount of lsad that is
in circulaviun.

Suppusing I came tuv the cunclusion that if I breathed rur
an nour —= given your maximum lead output of 90 nilligrans
per CUBIC MALre =mw===P —--= That i1a a light proportion.

¥ell, call 1t 200 milligrams., JYake the maximuwn possidle,
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 alrl 1 in 100 7 -— In urder
to oring vur igurss down % the Amerdican fisures I

ealeulated 1 in 5, 000,
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- between the rise and fall of lead and carvon monoxide, if

Hucalculated 1 in 5.000.

‘ ébfaiﬁuuae PLUVANCE 1T 18, U S04CG Wild. IOU 4re asKing

APt

me tu settle questions which can vnly be sstitled in tha‘

waY. :
Then your opinion cumes down tv & mers guess? -— I deo not :

thing sv: but 4f you ask me, what adout the rel&tionshﬁ.pr,

you want a sclentific answer you must b3 prepared vv go 'cu
the axtent of gotting a scientific answer, 1If you ask me a.a
an vrdinary person ¥ sy Yes, lead ia a heavy stuff: it
tends to descend, whersas carbton munvxide gas tends to ris
You have absvlutely nat the haziest idea how much lead .
there would bs in auch circumatanceu? ~= We& Know how »
much carbon nmonoxide there would be, frum ?rofesaorHendet'son'
work. | |
I am perfectly famildiar with Prux‘eﬂaor_rﬁenderson"_s Wo rK?

-== Thorsfore we might. surmise the amount of lead that 15

in eirculation,

Supposing I came tvo the cunclusivn that if I .breathed for
an nour -- given your maximum lead output of 90 milligrams
por cubdlc metre -——e=-? —--- That i3 a light pruportivn.

Wwell, call it 100 milligrams, Taxe the maximun possidle,
Of course I would naf 'i:.e preathing pui'e exhaust gas.
Supposing we diluted 1t in-l00; you would agrae that 'bhat

is a very small dilution in the air: 1 in 100 9 === In order

- to bring our figurea down tu the American figures I

b am asking you some queationa and I should b8 Very glad

if you would try and fulloW. I have given 100 milligmma |
of lead per cubic me'bre as a maximum: then'l g8ive 6 per
cent of cardbun munoxide ~= which 13 a very mvderate estima‘be

that would give us 60 metres vf carbon munoxide., We st

g



?3 : Dr Co Plam.

assums that you have diluted it - it dves not very mush

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

exhaust gas, That has never been found in a garage?

-== Four parts in 10,000,

BN qQ It is going tv be & good deal more than four parts in

10,000: it is going tv be 6 parts in 10,000 =~ .4 per cent
w— v~ Yeg. .

It I breaths that Tor an hour, if it nas 100 milligrams of

+—
&

lead, I would bpseathe m1f a milligram of lead, but I ahoulg

breathe 300 c¢c. vf ¢ 0. You will admit that as substsﬁtian

. correct? —-- ¥es, I will accept that. [fnat is 300 ce. of b
CeQ¢ wWould h.ave se.‘aura.ted my blood and I would have to be
tassnaway in an ampulance? -—— Quite sv. You would not staz
there that vima. _ | |

Q@ Wo, dut I must stay thereﬁ‘or an hour tuv get the half
milligmm of lead? ~-=-— Quite so.

q But wuvuld half a milligram of lesd matter tu me? -— Not
the slightest,.

Q Would 300 oc af‘ C.0 ? ~=2"That would poigon you. B
u § Then may I not suggeat that you have somewhat exaggerated
"_-- possibly with thaj‘hest intentiona vl protecting t"ze

. —,l , publio health — the de.nger that of necessaity arises in =

confined areas. I say exaggeratsd. that is all? —— Wall.“
how far is it Jus'cifiable tuv exaggerate a rigk tu publio -
health?

j@a Q@ I m amn asxing yvu questivng? «-- That i3 the vhols praotiq
of public healt h,to exaggeorate thne risx! tou say "Du not

. dv things because of the ris«”,
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Cele would hav‘a sa’aurated ny blood and I would have to bs

o _, L Lt adme mmm s wm wwwas m WA ddh A b R [

-== Four parts in 10,000, ;

It i8 going tu be 8 good deal more than four parts in
10,000t it is going tv be 6 parta 4in 10,000 ==~ .8 per cen‘b?

- ———e Yes.

LSty
PRT
O -. .

I I breathe that Tur an hour, it i‘c has 100 millig rams or
lead, I would bseathe half a milligram of lead, dut I shou;d
breathe 300 c¢¢. vf C,.0, You will admit that as subatantiéi]

correct? --- Yes, I will accept thut. [Tuat is 300 co. of

- - o

taxazaway in an ambu;a;xce? - Quite sv, You would not sta;
there that time. . |
No, but I must astay there/{‘or an hour tv get thne half
milligram of lead? == Quite so,.

But would half a milligram of lead matter tv me? —— Not
the slightest, |

Would 300 oc vf C.0.? ——= That would poison you.

Then may I not suggest that you have somewhat exaggerated
-= pusgibly with the best intentlons of protecting the
public health -~ the danger that of necessity arises in
éonfined areas. ¥ say exaggerated, that i3 ally == Weil.
how far is it Jus’cifiable to exa.ggerewe a8 risx ta publio
nealth? | SR B

I m am asxing yau questiuns? w=- That 15 ’che wiwle practic

~of publi.c hee.lth to‘ xa-ggera.ta the risk: tu na.y *Do not

du things beoausa cffthd risg?, o
I'hen I may taxe 11: that you admit that you have exag:ie ratedl
the riskp ——- I totally deny thac, sir. I may have

_over-eatimated the result of what is commonly used, but

‘ at the Ba.ma time it iu Justifiable tu vvar-astimate riaxa

and exaggerate: that 1s part of the practice vf pudlic

" health now all over the worlds. We du not tell people the
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and the ‘ounstant breathing in af a third of & milligram
'per hour is undoubtedly, :m the 1izht of industrial exparie c

 dnn dlace T halad ad N osncd P on e ot b €A 0&;’—#114"“:;-“.- 'ﬂ;n nd rele de ¢

Dr Coplans,

danger in ascientific terms! we say 'Dv nut duv this, or it
will punish you for x% doing it*, With regard tv the

6 parts in 10,000, du ybu nind speaking of 4 parts in
104000, and then recunsidering your figure in the 1light of
4 parts in 10,000, beca.uae to my mind you have orsated a o
hypvthetical case, a,nd I am?,preparad tu answer a hypotnetioaf

caso. .
Will you take 4 parts in 10,000 of carbun mo»noxid'e. '.i_‘ha.t’
would be on the limit of carbon monvxide? --— I am nut at
all sure, sir. You will have & witness fulluwing who
will be prepared Yo speaxk tu you iviﬁ'n authority on the
analyses of gases in garagaa. I understand that 4 parts
in 10,000 i3 not at a.ll unusual in a garage,

do nai¥

I/admit that? - Then would you nind, in place of the

half wmilligram, raducing it tv four-sixths: two=thirds of

a half, that iz a third of a milligran?

Yo89 «=- 8o in place of your half milligram you admit 'chat
there is a third of a milligram of lead?

Fould a third of a milligram nurt youp == m:, not at all. ‘
but that is not the paint. lead 18 a sumulative poison,

wyi.

a very wrong thing to permit. , ;
Supposing you were %o ta.ze the conclusions of Dr Legga —

an expert un lead poisoning, you will admit P =-= I ask the.t
all these things should be interpreted in ths light of nle.

exparience.
. plumbism
Very well, 1I thinx he aaid that the limit for a miner, forl
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"§ill you take 4 parts in 10,000 of carbun monoxidé. That

Yes. mOne third of & milligram would last ms six huura.

6 parta i 10,000, dv you mind apeé&lﬁg oxv' 4 p&rﬁé '.in

104000, and then recunsidering your figure in the light of f':. ,

4 parts in 10,000, beca.use to m mnind you ha,ve creatad a o
hypothetical case, and I amipraparad tu anawer a rwpotnetioal E

Caso.

would be on the limit of carbon monoxide? =-—- I am not at
all sure, asir., You will have a witness fullowing who |
will be preparad to speag tv you wi%m a.utho rity on the
analyses of gases in garages, I understand that 4 parts ,‘
in 10,000 is not at all unuaual in a garage.

do not
I/adnit that? ~— Th\m would you mind, in place of the

half milligran, reduci.ng 1t to four-sixths: two-thirds of

a half, that is & third of a milligram?

Yo28? -=-- 8uv in place a_i‘ your half milligram you admit that
there is a third of a inilli'graxn of lead?

Would a third of a milligram hurt you? — Yo, not at all;,"‘
but that is not the peint: lead 1s a cwmlative poison,

and the constant breathing in af & third of & milligram

per hour is undoubtedly, in the light of industrial expsrienc
a very wrong thing %o pemit, |
Suppusing you were to faza the conclusions of Dr Legge -
an axpsert un lea.d p«:isanivzg, you will admit ? —=-— I ask tha.t“
all these things should be interpreted in the light of ms

. °Xparience. T

plumbi Sm

Very well, I thin.& he said that the limit for a miner, forl

in the 1light of 1ead tests, was two milligrams for eight
hours & day? =—— I tlx_gut,ht he said 10 hours a day. 8till,
it dves not matter. A tutal of two milligrams a day,

This ta&es me threa hcur 3 tu geﬁ a nmilligram, Ig j.t

. reasona.ble To suppose that a.nybody is gaing to atop 1n a
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CHAIRMAN: *In traffic dlocks, wiith the raacing of engines tnat

traffic block for six hours every day of thelr 1ifle.
- 1 40 not know. You were talking about a8 garage.

¥o, I was talking about a traffig blook; I have not gaid -
anything about garagas._-— 1 thought you were talking abéﬂ#;
the ventilation of a garage. I sald tnat an expert wogld,fiw
tell you what the air #§§ 1n_a garage: four parts in ten
thousand. S o

But I wae referring to 8 remark of yours on page 10 of _
your memorandum, and I asked you whether you did not tninxéé

you had exaggarated 1t? —--—— May I e allosed 1o look?

ocours Mmmﬁdiately rallowinm 8 period of idling and atoraga ;fﬁ
of lead in the exhaupt system - g£0. resulting 1in dense diaaharg«
or rianlv leadad exhaust - the conditions of atmogphere may
well become highly dangarous in the immediate naighbeurnoed
whare tne aettling naavy lead Gust will 20 on acrumulating.

that 13 on page 10, = I £e8. *~~~~-~—~»~~~—~-—-»-~—~~~»—:t

The rwason that takea placa 13 this: Following tna 1d11ng
an angine yhu suddenly gaz a racing and get a aiscnarge cf~

. riehly 1eaaea exnauat. ,‘¥ e g
Sir cHAmLES mnrm-' fney Woula not be racing all tne tim@,
most o; ﬁhe time tney uould ve 1dling in the blook? ——— Yes

out you hava tnat. repsated. r 1mag1naa that that block w
taking plaee ror~f1ve minutes, in fact 1t is golﬁé on all.
day long. ana evarv rive mlnu&ea you are going to have & riex

of 8 number or engines with a disgcharge of clouds richly

knrladen vitn leaa’ that 13 the condition that I have in my mlnd
u ] nave axplainea to tne chaizman that you ware not able




£

Q Anyhow. 1t wasg not dane? - I had not the cpportunity.%f

!’:...

I/E .‘ - _.‘- . :

chIRKAH° *In traffic blocxs, with the raaing of engines tmaﬁ

No, I was Puikii. oo gsvﬁrara:rxc DxuuA, L Sausy e sew s ——
anysning sbout %;rag} . -ee I . thought you were talking ahcmt 
the ventilation of & garage. I sald that an expert would

tell yoﬁ what the ailr waa 1n a garage: four paris in ten
thousand. |

But I wae reforring to a remark of yours on page 10 of
your memorandum, and I asgked you wnether you did not think

you had exaggsrated ity --—— MNay I ba alloyed 10 100k?

ocours 1mmadiately rollawinﬁ a period of 1dling and ntcraga
of lead in the exhaust system - £0. repulting in dansa dxuenargq

of rianlv ieadad exnaust ~ the conditions of atmospnere m&y”h
well besone higniy dangerous in the immedliate neignbaurnood
wnere tne gattliing neavy lead dust will go on acoumulatzng.
That is on page 10. **‘,I BB, e -

e reason that takes ﬁiéce iz this: Pollowing the 1dliing br_ii
an engine ybu suddenly get a racing and get a disgcharge er ‘
richly leaded exnaust.ﬁa

3tir GHARLES MARTIN: They would not be racing all the time;

most or the time tnay would be idling in the BIOCK? ——— Yes*
but you hava tnat repsated. I imagined that tnat block 8’

taking place rOt rIvA minutea, in raot it is golng on 8ll
day zong, ana every_tiva minutes you are going to have a risx’
or 8 number nr enginas w1tn a dincharge of clouds richly

1aaen witn 1eadfftnat; svtne acondition that I have 1n.my mind.

i!bu nave explalnea %o the Chaimean that you were not able

“other s i
to axanungﬁmaananica who had been engaged with oars that

uaed ctnyl petr01 ﬂ.A__yhur experinents; and alao tnat you QT

haa notnan an opportunny. or it did not occur to you, to .

?ﬁ”ﬂ
P

examinumtneir excrata berorehand? —— I hod not the Opportuni
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 CHAIRMAN: You are talking to a chmittee. ~-- Yag, but this ia

Q@ As a sclentirio man do you feel justified in drawing any
ennelusion whatever from the fact that one of those mechah,vA
had got a trace of lead in hip Lppnes at the end of that time! ‘
-—= 1 think 1t Justified having such a man undar ohservation. A

¢ I asked you whether you congidered it justifiable to draw .

any conelusiong. —- HOW gnould one draw a eonclusion rrnm anpg
cage, Or o 0ABAET .

CHATEMAN: Your answer ig No? ~-- Tnat ig #0.

Sir CHATLES ¥ARTIN: Do you think it would be sbsurd to draw any

conclusions? —- I tnink so.

@ On the other hand, I gathered that you attached considarablé :
importance to that, Irom gome asccounle of youre that I saé_in{f
The Imily Kail. Wss I mistaken, and you do not attach anv' |
importance to that? - I atlach no undue importance to it.’

I gay I'oanaiaer it Justiried. |

§ I mean, talking to tnis COmmittea? - Nb, I am not talking to*

8 cemmittee, I an tal&ing to 8 publlic meeting. |

public evidanco, tnererore I am not entitlied to say what s
happened. ¥nat I said waa that it ie as rexl that these mén ff
.'anould be Xept unanr madical gbgervation: I say that was il
_Justirlable, ?nera ig a rish.

GHAIRHAﬁ' Let us Zet 1t quite clear. Although the public 19 harn
wa are expeating you te angwer to the best of your ability.
- Yo, I nope r:am. But what I mean ieg this: this exauinttiun

im rathar hinging round the faet that I reported things in
The naily Mail. As & matter of fact I prefer to be exsmined
an—xnigpgémorangum whioch T have submitted to tne oqmm;ttea;v




faa gOv 8 urace O 193¢ in nis r=nes at the end of that timet

--= 1 think it Justified nzving sueh & man undar observationﬂ
¢ I asked you whether you eongidered 1t Jjugtifisvle to draw? .
any conclusions. —- HOw ghould one draw & conolusion rromybndj
cage, Or Lyo cagas? k
CHAIRMAN: Your answer i¢ No? --- That 1ig 80, -
air cHAHLEQ’XARTIH: Do you think it would be sbsurd to drawkéﬁy |
conalusions? —- I tnink so. o
Q On the other hand, I gathered that you attached ccnsiderable3
1mportance to that, fram gome aceounta of yours that I saw 1n
™e Ieily ¥ail. V¥es I mietaxen and yeu do not attach anv‘
F importance to that? -— I sttach no undue importance to it.
I say I congider 1t Justiried. |
Q I mean, talking to thig Committest —-- No, I am not talkingifai
a8 Committee, I sm talking to & public meeting.  ”v :
 CHAIRMAK: You are talking ;0 a Comumittes. ~- Y&g, dbut nhis'iéf:?
public evidence, tnsrero?a I am not entitled to say what
- happened. What I sald wﬁs that it ie as welil that thepe men
ghould be kept under ﬁadical cbgervation: I say that wag
Justirfiabvle. there 15 a risk.
CHAIRMAN: Let ug get it quite clear. Although the publice 1s hare,
we are expscting you to answer to the best of your ab:lity.ﬁﬁﬁg
—— YoE, I nope zaam. But wnat 't mean ig thies this~exam1ntt1on ;
i ra%her ninging rnund tne fact that I reported things in. :
The naily'nail._.Aa a ma&tar 6f faot I prerer 1o de exannned |

on this memorandum wninng: have submitted to the Committee. %'
sir cxannna uanrxx: 1 qulto agrae with yous " That 1s why

I mentionad tne memarandum. ~—~ I think when I communicated

this mmmorandum I said that I should 1ike to be crosa-examined

or to answer queationn on the memorandum, not on what appearod

in Tne naily M311,~a1tnougn the naily Maill artiole:Lnot 1n any
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shape or form vary from this memorandum.

A8 t0 tha experiments that you did yourself - putting $8 ﬁ~

5 co, wag it, of ethyl petrol on your arm - what particulaf”q
method 4id you uge for estirating lead under those '
circurstarces? —~ I have tabled a liet of methods used. -
But I have not seen them. ——- After 2il, I sm asked to pféﬁénﬁ
26 copies of these, and it is at my own expense: five offgi:
copies are quite sufricient. | | B
pid you usge the spectrogcope methodt? --- No, thig ip a d1r§§§
determination. .f; 
You are responz2ivle for thaty —— Y22, I am respongible ei? £
for that. s
You have sald how you aid it? ~~- Yas, _
That we shall see., »1 could not make out from your answers to
the Chairmman whether you were aware of the Enquiry into tne
possible hazard of this material that wag naderaaken.by tne =
United states ?ublic Health Service between June 1925 ana
January 1926. Thig is ite (Indivatlnﬁ publication).

You Lnow'this? - In tnat particular Ion%%i;ﬁiawé xnow it. 2
I know tne publication or tne Report O XechsaridTl Engineering
and to that I rarer 1n the articles that I have alraady

publisned in The Medical Officer and The British Medical >43

Journal. I was aware or:tnat, but tha date you refer to,.ﬂ
June'lézs to :aﬁuéfy'l§26 16 not in sccord witn the pariaa::h
that I know' the period of inveatigation that I know is Irom
May down to #iX or seven monthg rfellowing. '@@f

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

yservice, and tnev mada tneir report in January 1926.




q

,'Servioe, and tney mad“

That was published in 1927. Then hare is another raport.

mathod 4id you uge for estirmating iead undsr those

eiroungtancest? —- I have tabied & 118t of methods used.

But I have not seen them. —-- After all, I sn asked to pfa#éﬁg

26 copies of these, and it is at nmy own expensae: rive or’aix
coples are quite sufficient. ffv%
Did you use the spectroscope method? --- N¥o, tnis is a direot:
determination. | o
You are respongivle for thatt —— ¥ep, I am regponsible {

for that.

You nave said how you 414 1t7 —- Yos. :
That we shall saa, pI'could not make out'rrdﬁ vbur answef;‘féé
the Chairmman whether you were aware of the Enquiry into the if
posaible hazard of tnis material that wag uadertaken by tne gt
nited States Public Health Service between June 1925 and
January‘1926. Tnis 18 1t2 (Indlcating pudblication). o
Tou know thia? --- In that particuwlar form I do not know 1t.
I know the publication of the Report of eshearisSsl Rnginesring
and to tnat I rafer in tne articles that I have slready
publisned in The ¥ediaal Cfficer and The British Medical
Journsl. I waa avarg of that, but the date you refer to,iy
June 1925 to Jannary 1926 is not in sccoord with the parion
tnat X know° the perloa of 1nvast1gation that X know is rrom
Kay down to 8ix ar eev@n months fellowing. ,
Thers was only one Enquiry by tne United states Public Hesltn |

hﬂheir report in January 1926. :

ﬁ—-— That naa specirie reterence to the lead in garage workara.

3 taxe 1t~ ethyl—petrol users.
Ybu havo not seen 1&? -~=- It may b2 rererring to tne 8250 tning
becauaa we are tola tnat thnere are other reports. _Hore is &n ‘

a'v

,,_veaf:..,

alleged Government report. (Indicating green book),

e
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But surely 1t is sufficient to identify it by the United
States rublic Health Seiv1oa. The othelr LoOK you refer toila
The Bureau of Minea. --- That is the 3urgeon-(enersl's report
that I know.

You were aware of tnig publication? -—- I am aware of 1%,
Hay I look at 1t¢ .

Caertainly. (Handing ﬁcex). -~~~ I have not seen it in this
gover; I have éean.it reportad in The Journal of Chemigal -
Industyy. B
This wag referred %o in tnhe Proceedings of The Amerlican o
¥Madical Agsociatlion on more than one occasion, and was unq#f&i
taken at pubiic request. --— I have not seen tais full reééft:
I have gean a copy of itg findings pubiished in The Journéif 
of Chemical Industry, and with general reservations, but

I have not seen thig. (Indicating).

As it 15 the most autnaritatzve account by entirely unbiaasea
paople, and an account of work done by some of the most

capable seientiria people in the service ol the United 3tatos

’#*r

‘chsrnment, 1t ie unror%unate that you did not reaa the wnolo

rsport berore expxesalng yourselr on the hazards or etnyl
petrol amnﬁvul' da not you think 80?7 —= I 40 not tnink 30, a
Ybu da not think it-matters? e I do not think 1t matter

cansiderably. whst 4 sald was that tho regults round nere_
wore exactly tne sama aa ‘the Amsricax and shoula be 1nterpéat-
ed in tne light or our peculxarly Engllsn experience or

1ndustrial leads. I specirically say in this report that :

there 1: no dlrrerence between tha findings I nave Obtained '

ﬂand those that navo been obtained 1n America. Thers ig no

biffﬂmnaﬂ  grouen P tn amhnn!an thfi KT TP S Q\sin'y thna 44.



that I Xnow.

You werae aware of tnis publication? —— I am awsré of 1t.
May I look at 1%? | |
Certainly. (Manding book). -~ I have not seen 1% in thisa
ocover; I have geen it reportad in The Journal of cnem1031 
Industry. | :
This wasg referred to in tne Proceedings or The American

Medical Association on more than one nccasion, and was undar-;
taken at pudlie requast. --- I have not geen tnis full repert:
I navs gaan a copy o 1itg rindings published in The Journal

of Chemical Industry, snd with general reservations, but

I have not goen this., (Indicating). %
As 1t 15 the mogt authoritative account by entirely unbiaasot

paovle, and an acecount of work done by some of the mosgt

capable acientiric people in the service of the Unitead 3t£§555
Govornment it is unfortunate that you did not read the wnola
report bsrore expresslng yoursell on the hazards of etnyl
patrol & vnamal' ao not you think s0? -~ I d0 not think so, eﬁ
You do not think it matters? —— Y do not think it matters
consideradvly. ‘what I 4 aaid was that the regults found here
were exactly the samﬁ as the American, and should be 1nterpret-

ed in the light of nur peculzarzy Engiish experience of |

1ndua%rial 1ead5. z gpeairically say in thils report tnat
tnere 13 no airrerence betueen the findings I have ovtained

. and tnose tnat nave baen;obtained in America. There_ﬂg ho

dirrerenee, 1 want'toﬁ mphasise that; but I do think there i

i:,a airrerenoe 1n our 1nduetria1 conditians. 1n tne oircumatanct

) ;or our noueing and populatlen and our roada. we have no
lencoln Hignway here.

a5



Dr Jduplans,

T 3 Q@ How lung have they bsen using ethyl petrol in America,dv you
Know? =-= I thinkX Dr Zdgar 1s hers and will probably tell
you better than I can.

: Q Do you Knowp == 1 thing since 1923, Of course it has been
*éi\ held up psmiing the invegtigatiun.

| Q It was held up wnich thig investigation (referring to boox)‘ff

was going on? —-- Yes; and I think as far as New Yor is e

- goncarnad it is not sold at all.

Q Still there has been three years cuntinual use? —-—- It
depands vn the cvnditions. I yoit ask me how many firms |

. have been using this continuously Irum the beg{innins the :
angwer would be found in something Dr Kehve ssnt me, That
is, that you vnly find vne lange induntrial organisation
actually in Daytun whicn is using it continuously.v

Q Tor five yoars? ~-- Thers has Deun an intemission of a
year. Five years, from 1923 tv 1928 barring intermisaiuns.‘;

Q It has been used un an gnormous soale has not it? —-—- Accord
in to the letter I have ot from Dr Kehve ne can only state

_or rather during a period vf five years when it was permitte

—¥

: '?".%«tu be used

GHAIRMA“I' I thinx 'cha.t p&rticula.r firm in Dayton,tovk tu

uaing it during the periud when moat psvple had given m;um
- Th&t 1 do not lcno‘N.

Q ‘J.'hat ia a question for the wmmittee? - T dou not me a.t t
s:lr OHARI;ES MARTIN: 3But do you think there are 100 or 1,000 v
- 100, 000 garage employeea why are Ounstantly expoaed tv the

‘;_riax of ethyl potrol in Amerioa now? --- Yes, I suppose .

mat would be su. - . .




Du you Xnow? ——— I think sinse 1923, 0Of courss it nas hean
held up peniing the invegtigation,
It was held up which thia investigdation (referring to buuk)

wag guing vn? ——= Yes; and I thing as far as New Yorg ias

- goncarnsd Lt is not sold at all.

St11l there has baen three years continual use? =-- It
depands un the conditions. If yo'u ask ns how many firms
have been using this cuntinuously from the beg{inning the
answer would be found in something Dr Kehos sent me., That

is, that you unly find vne large industrial organisation’

aotually in Daytun which ig using it continuously,

Tor five ysars? ~-- Thers nas been an intomission of a :
year, wive yars, from 1923 tv 1928 barring intermissionéf?
It hag been uged un an gnormouy scale has Mot L4? = ﬁccb.r“d}
in tv the letter I have got from Dr Xehoe he can unly amt;é;
one industrial vrganisation that has used it fur five yeé.x"'é -
or father during a period of five years when it was permiﬁtte'

tu be used,

SHAIRMAY: I think shat particular firmm 1n Daytuon,tovx tu

Q

uaing it during the pariod when must peovle had given 11: up?
=~ That I do nut xnow. |

That ia a question for the t.umnit"cee? ——— I duo not Xnow a.'t; s,

Sir uHARLIBs MARTIN.’ Bu’c du you thing t‘me re ara 100 or 1, O{)O or

" pi8k of ethyl petrol in America NOW? —-= Yas, I supposa

Q.

-.;100 000 garags employeea whv are cunstantly e‘:poaed to 'bhe I
that would be 8u.

.' On a'vex"y large écale? ~— Yos, On the other ha.nd I Know.

uf ga,rages whars thasy will not have it,

'seen this publication? (Producing yellow boox ).

Do you Lnow of any single asubstantiated cage vf lead puis
in America, apart 'frum ..the parsvons enployed in the mixing

and manufacture o:‘ te'cm—-ethyl lead itself? —--- Hava you
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2L SeBlansg,

Q Ho, I have not? -— This was published uon March 20th this
year. This is published by the American Labour 0ffice,

Dr BRIDGR: That is & publication by Alice Hamilton? --- You,
I have zﬁaﬂced this paragraph in red (indicating ).

CHAIRMAN: Dves that answer Sir Charle-s Hartin'as question?

Sir CHARLES MARIIN: I asked, did you &now of any subs’cmtia.ted
case vf lead puisoning in Americap --—- Hay I rafer tv th |

evidence that J-have fumished. I may be allowed tu do tha.t
CHAIRMAN: Please dv not talk lixe that? =-- Well, yuu would ne
alluow me tv lovk at my boo&s Just now,
Q Because you would not answer the quesation? ——- I want to
refer tv a papsr now, o
Sir CHARLES MARTINI You have put tnis iﬁ as the best you oan d
in answer tu ny questivn! the passage you have underlined |
in red? =-- That is one part.
Q This ia the passage from Alice Hamlltun's publica.tian?‘
~-— Yes, That.paper has been duiy examined and passed by
committee. I had another papser, an abstract from tb.e -

Amem.can Medical Asaociatian, published in February of laat }

year, in which they cited the of rcums;tanoea that the 8tandaz
Oil Cumpany had agreed to pay 0ut i court as dame.ges law
fyear (?ebmary 192? ) 350 000 dollars damages, for people

who had been 1n3ured in comection with ethyl gas —— as _

the expression 1a: ethy; gas, I dv not xXnow what they mean.
by it, but I u.nd‘a‘r'é‘tood when I was in America last year

that gaaolene - 248 ~=~ is enpluyed c:olloquially to daacribe

what we call petml in this country -- apirit,

Q@ Are you quoting somethina? - 1 am quoting the American

“'«"i_uedica.l Associa.'bion publishad in tha 'fimes.

.
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-._,g_Q‘“;{Are you qwting 'wm

I have marged this paragraph in red (indicating),
CHAIRMANSY Dves that ansmar S§ir Charles Martin's question?
Sir CHARLES MARIIN: I asxed, did yvu Lnew of any tsubata,ntiated

cage of lead puvisoning in America? «— Hay 1 raofer to the

evidence that ]-have fumished. I may be allowed tu do ths.t
CHAIRMAN: Please dv not talX likXe thaty --- Well, you Would nc
allow me tu louvk at my bovvkKa Just now,
Q DBecause you would not answer the queation? --- I want tw

rafer tuv a paper now,

Sir CHARLES MARTING You have put thails in as the best you oan.d

in answer to my questivn! the passage you ‘hs.vé underlined\
in red? =--- That is one part. ‘ ’ .'}
Q This 13 the passage from Allce Hauiltun's publicationy =
we- Y88, That paper has been iy sxamined and passed by_v
& Committee. I had anuther paper, an abstract from the '
American Medical Assuciation, published in February of laat}y
ysar, in whioh they cited the circumstances that the Standaz;
0il Cumpany had agreed t;o pay vut vi court as danages las%
yesr (Tebruary 197 ) 550 000 dollars damages, fur pev ple
who had been injured in commectivn with ethyl gas —- as ,
the expression is! ethyl gas. I du nut gnow what they mem "

by it, but I understoud w‘wn I was in America last year

that gasvlena -- gas — 13 employed oalloquially to dascribe
what we call petrol 1n th:..a ovuntry —= spirit,

ng? ~— I am quuting thé Américaii
Medical Association publiahed in the Times. '

Q Is¢ that an editorial? === 1% is & mmall ifem v{ news:
' 350 000 dullars wera paid as damages out of Court, I had
the papsr thia morning in my hand, XNot only that but there :

‘are vther cases settled vut of Court, in which there wers’
_milli,a,rg” dullars damages cla:.med -= guits Wwhich have been

settled out of Gdurt.___»



232 Dr Coplans,
q@ Was this for accidents that have happened in the manufacture
--=~ I only quoted them in counnection with ethyl gas,
I thought at first that th.ey‘ must be referring tv those

A - acecdudi

, old Bsm_kc.ts. " But apparently it was not sov: the word
gas was épecific:ally_ usevd: otherwise 1 *m;ﬁlo‘. net havae take:i:‘f
noitice of it, because it would probably be a manufacturiﬂs‘f{_;
disaster. | | 4 | ' E

§ir CHARLES MARTIN: But you are here to give us all the
information you can? —-;- Yes. ‘

PROT. DIXON: I read that alse, and I thing t_ha,'t those dam&ge;
were mid for accidents in the manufacture oi the ethyl
petrol? —— 1% was not the manufacture of pstrol.

PROF. DIXON: Of lead ethyl.

\ CHAIRMAN: That 1s the essential difference.

THE WITHESS: May I read the paper now, It is vhe Journal of
the American Medical Assoclation, Saiurday, Febdruary 25th
‘1927: “Hedical Hews: }Iéw Jersey: Tetra-ethyl gas: 7
350,000 dellars damages. The Standard Odl Company of New . .

Jeraey agreed on Janue.ry 45ﬁh to award 9ut of Court daxnag‘eép
= tv the amount oi 330 OOO dullars to six viotima of pois‘ming
»'H'vfrom tetra.-ethyl gae vmo had brought suits for damages*, ot

tan d‘t‘here are aa.id:_tg be other suits¥ (ete, reading ﬁ;.rtb
w the wo rds ) ‘e i‘nearly,one- million dollars._w The Grand
Jury investigati§n did not find ground for crnninal
proeecution“. " That is the dvcument I was Lry:.ng “a Iind.
57" sir CHARLES MARTIN: Do not you think vhRs thav refars to

5 Y manufacture? —-— And may I quote what appsars nere in the

: ther J’ourml, and I thlmc 1t 1s rather Lmpo rtant (refsrrin
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n | Bagewy actidets T | T T
, old B;Z;a;ls_&cis But appa.rertly it was not sv:i the word
gas was spascifically used. otherwise I would not have talcen
notice of it, bacause it would pro bably be a manufacturing
disaster. | |

Sir CHARLES MARTIN: 3ult you are here tv givs us all the

information you can? —-— Yes. ,
PHOF, DIXON: I read that alsv, and I think ths.'t those damages

were pid ror aocidents in the manufacture oi the ethyl - |

pstrol? —-— It was not fche manufacture of petrol,

PRUF. DIXON: Of lead ethyl.

CHAIRMANT That 1s the essential difference.

 THEE WITNESS: May I read the paper now, It is the Journal of

the Amsrican l{edical Assvclation, Saturday, February 25th -
1927: “Medical News: Now Jersey: Tetra-ethyl gas: _
350,000 duvllsrs damages. The Standard 0dl Company of New
Jersey agreed on January z25th to award euﬁ of Court damages
to the amount of 350,000 dollars to six victims of poi soning
from tetra—ethyl gas who had brought suits for damages*, §t¢
”an a chere are sald tw Dbe other suis Y (ete, reading furthe
%o the wo rds ) nearly one million dollars. The Grand -
Jury inveatigation did not find ground for criminal

prosecutiun" y Th.at 18 the.dvcument I was irying ta xind.

8ir uHARLmS JARTIN.‘ Do not you think tat ‘chat refers to

manufacture? 'And may}I quote what appuars nere 1n the i

” h mc it is rather impo rtant (referrim

to yellow document)

CHAIP.MAN. ,_j Befare we leaVe that, as far as I ca.:a see it was

’ due to the 1ead ethyl isself‘? --— It says "gsa.s", otherwis':'

I would not have taﬁen any notice of 1%t: I would not havc

| brought it hero. ’
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Dr Coplana,

Sir CHARLES MARTIN: But it speaks about 30 vther fimes and
refers Yo a Refinery in New Jersey? -——- Yes,

§ Being at ths refinery it must be the manuiacture of tetra-
ethyl? —=— 1 a1 not at all sure that I vuzht tyv say where
thia other action vcourred, dut they are referring tuv severa

ﬁhings, and they specifically say tnat there are suits lddgé‘

for damages owing to tatra-ethyl gas,

Q But you do not &now whether that means tetra-sthyl pacml?

-w— Fhether that vocurred in the ethylisinzg I dv nut xnow.

@ The Committes can ascertain that? —-- But I would lige v
read this, if you dv not mind, | '

Q Please du su? --- "0t 1s impossible tu day just how many -
cases of scute puisvning vccurred doetween thae Autumn of
192% and the early 3pring of 1925, baecauss a guod deal of
sacrecy was maintained, The cases, including the mild

ones, are suppo.sed tv aave reached uver 1LQ00*,

- §  Again I a.sz. is thare any evidence that thuse arvas

| owing to totramethyl petrol? === 1 do not Know.

. . 3"
Q I rather r.hinx that it re:em %o the ma.m«faoture? —— At

- ‘any rate 'bhe only po;\.m: ur that is the secrecy. A
_Q;;.Yuu do not &naw what i’c refera tu? === 1 cannot do wmore

’.’tmn quote this, bu’c I was struck persnelly by the fact .

Athaﬁ secrecy was maint&ined. and that comes from the paopla

iwho are invastigating it on the spot.,

‘Dr BRIDGHE: VIt was g.bout 1925 when the accident vecurred?

e Tnéra ware a numbar of accidents,
Q That was when they were giving up the BENULAOTU P8P ~mm
o thought the thing was in Comnun use :Ln 1923, If the

mterial WAB 47 commorn use in 199%  ERAn tha sanidoenta
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ethyl? ——— 1 am not at all sure that I vught tv say where
this other aotion vcdurred, out they ars referring tu saeveral

things, and they aspecifically say tnat there are suits 1odsod

for damages owing to te’cra-ethyl gas,

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

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

Q Please do 89? =~ “W‘a_ is impossible to day Just how many
cases of acute poiaoning vecurred batween the Autumm of :
1923 and the early Spring of 1925, bascauss a govd deal of'
secrecy was maintained, The cases, including the mild
ones, are suppvsed tv have reached uvver Loot,

Q Again I ask, is there any evidense thav thoae arogse
owing tv totra-ethyl petml‘? -=- I dv nat xno.v.

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

any rate the vnly point of that is the wecrecy.

q You du not Know what it refers tv? === I cannot do more
than quote this, but I was struck persaally by the fact
| that secrecy was maintained: and that c:‘omes from the pevpla
who are investigating it on the spot,

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

Q. _ﬁ'l’hat wasg wnan they w'ei"_e‘ giving up the manufacture? —--

"I thought the thing was in commn uss in 1923, If the

ma’cerial was in common usge in l%}. then the accidents
V"}_;ava vocurred since thc material has come instuv cvmmon
‘uge == twy years afterwardas.

SIR CHARLES MARTINI Thank you. I have no more questions

to 333!: .
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Dr Coplans

¥Mr PYR: I should 1like to refer to your experiments on crank calo

o1l baceuse I think they are oI 3ome considerabdble 1nterest. ,
On page 7 of your introduction you say this: *In examtning the
uzed crank cage 0il and sludge faken rfrom the engine sump or a

ear, and alsc the chain and spracxet waghlings of a motor

bicvele using ethyl petrol as motor fuel, I determined tne"
preaenég of volatile lead, ag indeed might bve expected.'

Then on page 10 of your third memorandum in the table

e , R
referring to crank ¢ase oil, there is a gection wnich rerers'“

to the Repordt oN Mechanlaw A; & B. There is & table wniah glv

the total lead preaent in tne crank case oll and lead volatlla

‘ That iz estimated s2 Lea¢ tetra-ethyl. The total lead present

is .07 per cent, and the volatile lead is .C78. I think it it
can he proved that there is lead present as jeand tetra-eth&i
in the c¢rank case oil in incrsaging concentration, that is.a
very 1mpartant poirt ; but I should l1ike t0 xnow whether you
are quite ocaertain that the lead wnich you found and whiech you
state was volatile lead 19 in the form of lead tetra—etnylf

---~ I #ea ine point, sir.- ?1rat of all, 1t is volatile. .
R e
You wlll sea rrom tne addenda I put in az to the methods

emplﬂyed . s

I have not geon that; but rerhaps you can tell ug how that
lead was measured? — -Wnuld you care to see thip?

But could you tall us snortly how the aan preaent was
measured and how you identiry it as baing present in the

Volatile fom? -—- ¥ou will nee if you refer to it. Usged

0118 wiem

Oould.you not just tell ue snartly? I unaarstana you aia g

mrimnnt vnnrna"lfh BnvAd Tanlt . B e ls et ok n!'!
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used crark case oil and sludge taken rrom the engine aum#ﬁ £

car, an& 8lpo the chain and sprocketl waghlings o: a-motoff

bicvcle'ﬁaing ethyl petr@b ag motor fuel, I determined th@

f., _ preaencq of volatila laad.'aa indeed might be expected.®

a Than on page 10 of yeﬁr thira memorandum in the tadble
- . s 5 ‘ | .
' rererring to orank ¢ase oil, there is a section wnich refers

to the Rapord ON Mechanlee A. & B. There is-a tabdle wnienfg;ggg

the total lead present in tne crank case oll and lead volatile S

| That ie estimated ss 18d tetra-etnyl. Tne totsl lead present
is .07 per cent, and ths volatile load is .078. I think § 3
aan be proved that there is lead present as lead tetrh-etnfi’
in the crank case oil in increaging coneentration, that is &
very important polrt; but I should like 1o know whether ydﬁ
are quite certain that the lead which vou found and wnioh yony
gtate wae volatile lead 18 in the form of lead tetra-etny;.&:_ ,
-~ 1 ges tne point, sir. - First of ail, it is volstile. R
You will sea from the adden&a I put in ag to the methods
enployad.

Q I have not egeen that; but Perhape you can tell ug how that '

10ad wag measuredy - Would vou care to mee this?
¢ But could you tall us shortly how the law present wae
measurad and how you menti?’v it as veing present in the
volatile fom7 —— You Will seq if you refer to it. Used o

'f;oils ~~-—~Liwwﬂ | . :

Q cou1d>you not ju&t tell us shortly? I understand you did J
thin experimant yaurselr and tookX a ganmpla of rrank cage nil
and analysed it and deterndned tne amounts, -— The temperature
of volatilisation was 220 to 230 gentigradas. I would ratncr
you .read this. | e
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Dr Coplans

f should like the Committas to understand now tnis lead f’»-
petrol wag estimated? —— It was estimated in this way: tno
total lead estimatea and ths esgtimation of non-volatile laad.

Quite S0. -— And tha methoa ¢f. Gifferente- the results are‘,?

Aifferent, 1If the non-voiatile leadls less, the dirzaran
1s the volatiias portion. As to whether it is laad etnylfg
same derivative ol lead tetra-ethyis that ig td pay lead
tri~ethy1 and carbonate, or gomething; I do not Kriow. |
CHAPMAN: Do you meun volatiie at 220 temperature? —— At
temparaﬁure, yes: at. the temperature of 220 %o 230 yIsaw 1t
wag volatile in the materlal we were using. There was not )
surricient to determine wnethner 1t was lead tetrm»ethyl or

tetra
1szd [trp-etnyl, because in other experiments the lead pstrol

~is not so volatile, or do2e not volatilise go rapidiy.

Mr

been taxan rrnm an enbine wnicn had not been using ethyl -
yypetro& - hy wa? 'y

0

You dld ‘not take any cantfol? —— Y¥o.
Would vou agrea that 1t 15 11x¢1y.or pogsivle, let us aay.
‘that all used crank caae 01l would contain traces of

You agree tnat that 18 80% —--- Yes, Por instance, the

.Kernsena 0115 tnat are uged oontain B traces of 1084 —

PY?: You are quite certain that the isad present wag in the
form of lead etnyl? --- Yes; it is volatile lead at that |
terperature, B

Dig you tept ony samplos of used crank case oil which ha

‘“>trol? ——— HO.

lead? ———— I ﬂhould think BO,

,ordznarv kerosene oil.

so that the effeont of 1norpaeing the. danger throush the uae ¢
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—am

¥

Mr

‘18 not 80 volatile, or do2& not volatiiise so rapidly.

¥r

o

total iead estlmated and ha ezstimation. of non~volatile lead.

quite 80. -— And the methoo ofi Giffererte~ tne results are
aifferent, If the non-volstile leadis less, the dirxe:en
is the volatiies portion. Ag to whether it 15 lesd etnyif@r
sans dearivative of lead tetra-gthyir that 4g o pay lead
tr1~etnyl and carbona%e, or pomething; I do not know.
CHAPMAN: Do you neun volatiie at 220 teamperaturey ——- Atb
temperature, yes: st the temperature of 220 10 230 ulsaw !.'r.,,
wae vnlatile in the matnrial e wWere using. There was not
surficient to detaruﬁne wnather 1t was lead tetra—etnyl or

tetra
lead /tri-etnyl, because in other experiments the lead pstrol

PYR: You are gquite certailn that the lesad present wag in iﬁé :
form of 1ead othyi? ~—— Yes. it ig volatile lead at that
terperature. B
Did yvou tealt any sanples of used crank case oil which nadnl
baen téxan from an englne shlch had not been using ethyl -
petrol - vy way of control? --- Ho.

You &1d not take any eontrol? -—— Xo.

Would you agree that it s likeiy,or pogsidle, let us aay. :;5
that all nsed erank caae 01l would contair traces of i
lead? ~— 1 ﬂnould think 80,

Ybu agree tnat tnat 13 ac? -—- ¥Yeg. ¥For instance, the

“_kerosene 0113 that ara used sontain =a traces of 1ead *~‘wa-

.{f;ordinary keraaenffoil

' ao that the eftect of‘incrpasing the danger through the uae 0

’ethyl petrnl does ratner depend on being quite certain tnat

the 1aad wnicn you rind ap pragent in the used orank cage 011

.'waa present in a rorm,wnicn cmld be abforbed through tne;“”

skin? — I do not tnlnh g0. I you gay: Am I sure tnat 1%

-was tatra tri—etnyl and not the other, I would not nay tnat,
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e

uﬁir you<give lt tima. and ygu get 1nrt behind a white

Q Nbr an lead tri—atnyl? e HO -bv the method or dirrerenaaa«-
R RISGR BIXGN: | Wol do.not. surzest th A i & 22

Dr Coplansg

because I have no right to-assume that 1t'ehanges to liéd
tetra-ethyl. | |

Have you ever tried the effect of the decomposition of
lead? -~ Yos. I nnve'haa a bottle containing abdbout
1C co. or lead patrol, and about & per cent becames
tri-etnyl carhonate, wnen exposea to the air..

Thore ure a chnsldarabls nurber of experiments that

I nave not raecorded? in the mermorandum submitted -
quite'a large nunber; pérticularly on rood; but

I d1d not think 1t wss rignt to publisn these.

In rﬁgard to the pa:txcular experiment you have

just asked me about, there is one here. The material |
wap putrin an oren giass vottle and the rasidue amountedij?
to avout elght per cent of a white powder. I imagine
that that ig & natprial wnicn ig tri-ethyl carbonate,
and obviaualy it waa not vazatilp, becauge Ir it hed
been volatila, 1t Would not have been there. Tnen I
have a samnla which I nave had rorthree'yeare in a cnrxad:
‘bottle., #nat i left heninﬁ is a yallowien white powder,ﬁ
"znaz 1eaa tat”’

etnyl can get away quita eaa&ly

powaer wnien. accoraing to work that wag done 1in 1876,

'ia Juat aa d&ngerous aﬁ 1@aa tetra~atnv1.

T™he point x wan» to bring out is thig: that you dia not

actually 1solate Trom the orank case 01l the lead in

tne rorm of lesd tatra-etnyl? —— N0




CELTA~P LAY L o

¢ Have you ever $ried the effeot of the decomposition of

lead? --— Yes. I have had a bottle containing about
3¢ ce. Or lead petrol, and about 8 per cent bscomes
tri—e's}*yl aarbccnaté. ahen expoged to the air,

™ere are a songideradle nunber of experimants that

o

I have not recerded in the nemorsndum m.xbmitma -
quite a large numver; rarticularly on food; dbut

o I d1d not think it ¥es Tignt to publisn these.
In reg,am to the paruoular experiment you have

Jusy asked 1@ abvout, tnere i8 one here. 7The matarial )
- . wap put in an oren glaas bottlie and the residue amountea
to about eight per cent of a white powder., I imagine ;.
that that 18 8 mazterial which ig tri.ethyl carbonate,
an¢ obviocusly it was not volatile, because if it had
een volatile, 1t would not have bDaen there. Then I |
have a sampl2 which I hava had for three vearsg in a corked

g bottle. What ig left behim. ig a yellowish white powder, '

ennmng that ledd totrs-ethyl can get away guite easily
ir you give 1% time, and you get 1ert behind a wnite
powder whicn, aacnrcmg to work that wag done in 1&76.
is just as dangerous ag lead etra-etnyt.

¢ The point I want to brine; out’ is tnm- ‘%that you did not
aetually tsolate from the erank caea oll the lead in
the rorm or. 1aaa tetrajjtnyl? -~ No. -

PRQ?KS°OR nmm- ‘aﬁm do not suggest that these two mecnanioe ’
xmam ynu examined ahawed any signg of lead poisoning?
~= ¥Ot the plightast.

Q All tneae findings were really only vhywiologlcal?

— I‘b wag merely a record of a medical examimuon. notning‘

nOre.
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S 30 Pr Coplans

Q Do you Xnow the amount of lead that a doctor mignt

prasorive? --- Welil, I have besn puzzled for some months
to finé out. ,

Q Y¥nhst is the officisl amounty -~AI have heard that in
dysenterv they would giva 100 mllligrams 80 many times

a day. I tninx, acnording to the graeen bBook, 80O milligruml
can be glven eignt times a day and nothing nappeus, :
dut if vou distributs that orsr three or four months,
¢¥o or three times a day, you would no longer have &
- patient.
Q You think it is a guestion of sbsorption? -— It iz a

question of slownesgs.

o N 2 If vou ook a quick teat, you mizht not get nuch

| absorptiont ——- uite, )

Q would,ynu sgrae tnat there is grven in the Britisn

?harnacopeia ag a dose of lead anatate about 30¢ milllgrama ?

* - Wall, Bir, you know. | |
Q 'Sqmetnxng of that kina Ls gtven. - You will agree tnat

i it s 1mpoastbla tq agv ¥hat 18 8 Qoge in these cases.
- 1 suggested.tne nrzts.sn_ﬂrnamaaopem bensuse thay ’
Vganerally give the minimum doge,80 to gpask, wnien canno,

under any oandx%ions prvauee evil effeots. —- Well, tne o

toxioozogists eay it 13 almost inpopsidble to gay what tna.'

,ﬁf 1imit 13 at which i8ad csn be given in a zingle dose,
D 18 nav.'_"&;gat sor

! 31r WM WILLOOK: man 18 quite rignt. |

PROFESSOR DIZGN: Thera are other sourcee of 1eadrpoiaon1ng

eElats. ethyl. 1eady —em Oh vos . iiiiii '
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31r i waLaux. That. o
PRDFESSOR nmxon.““ ?hara are other gources of 1eadrpoiacning'””

Q

toe find out. |
vhat is the official amountt -« I have heard that in
dysentery they would give 100 milligrame 80 many %times

3 day. I think, acoording ta the graen Book, 400 milligram
tan he viven eignt times a day and aothing happens;

vut irf you distridvute that ovsr three or four monthe,

t¥o or thros times a day, you would no longer have a
patient,. |
You think it 45 a question of abgorptiont «— It ip a - |
question of alowneas.f«: ‘

IT you took a quink test, vou mignt not gat munn
absorptliont —-— Quite, ‘

Would you agree that there ig given in the British

Pharzecopeia as a 4036 of lead acetate about 30C milllgramqffz

~—— Well, 8ir, you Knowe o
cmething of that Kind i given. —— You will sgree that
it 12 1mpoae£bla to gay what ig s doge in thesa oases, |

I pugzgested tne British Pharmacopeia benause thay

‘ g@neralmy give the minimum dofe,80 to spask, which cannot

under any cqnaitiona proauce evil effeots, ——- Well, the ;f'
toxicologists Bay 1t 18 almost impossidle to say what tna-?f

limit 13 at whieh 4aaa cen be given in a single dose,
18 not. that sor . .
qutte right.

besidea ethyl 1ead? e Oh Y88

18 yaur point ratner - 1r I can get 1t - that 1t is the .~
acaumulated erreet or poisoning from all sources which 13 .

= dacrimental? —— nat i8 ao.
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‘ Ybu nava made nn expariments on tnat? —— Hane at all.

Dr Qoplans

Supposing that paint were made with zing, and they used

only alum: and 80 on, 50 that sil these lsad hazards ﬁsreﬁi‘;
diminisned down to the ethvl petrol, then the danger or.élq’
using ethyl patrol must‘be somplataly negligidvier
-—= 1 would not admit that - not quits iike that,

That 1s m9at extraordinary. Whas ig the prinoipal

difference between carbornie oxide poiponing snd lead

poisoning? —- I underatand the haematologiets say tnis'p
I diad ndt maan the symptoms: but puppoeging you e poisonle“
with one or other, what ig the principsl differencet
-— Carvonnmmoxise poisening is acuta, and ieadpoisoning | :
is a slow ineldious thing and wight come on Iive yasars la&er;
Quite. «-- They arsa not of ihe game order,or tnaugnt aven.~

Do you think if you %00k a mililigran of l2ad avery day you

might get poigoned in rive yours, aonording to someone wWno 1s
quoted es an autnority?,éona milligremfaday 18 certein to%Lh'

prnduae,paisoning in a mantn, not in five yeosrgt —-

" - oo S S e St s s A L, s U O Oy il YR S A Sl G U R A i Y it B A S e A S s ST A 100 i et oty

but it is merely on eamﬁbudy eleat'g authority.
eI quzte agree.

I ask tnat tns experlmants aaould ba taken on 1ndustrial
knowledga. : . :
e Amarican report of January 1926 says that the drivars or
cars uaing ethyl petroi showed no signe of poisoning - none
ofr tnem showed any signa of polisoning afisr two years.

e I snould think the drxver of & ear i3 the leant llkely'g

.to ve 1n.1urea.

qxite so, xcmaept tnat.k Iinave t o1 want“tou?g$i°

At TR AN Ry
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dirrnrOnce bataean carboric oxide polsoning end lead

4 o e s dedeca o W e W bl e GR A A RS ﬂ@rﬁ .

diminished down to the ethyl petrol, then the danger of

using ethyl patrol must be complstely negligible?
—— I would not admit that - not quits ilke tnat,
That 15 nost axtraaralrarv‘ what ig the prinecipal

poisnning? - T underatand the haematoiogiets pay tnia ‘
I 414 not mean the eymptamsf. vut suppoging you ge poisonea
with one or other, wnat ig the principsl dirrerencag
-.-carbenxmnoxide poiscning is acuts, and leadpolaoning
is a slow ingidicus tning and mignt some on five yaars 1
quite. ~-— They are not of the game order,or tnaught aven-
Do you think 1: you zook a milligran or lead every day you
might get poisoned in rive yaars, according to someone wno"ia
quoted as an au&hcrity?,gonn milligramfaday iz certsin ta'

produae poisoning in a montn, not irn five years? -

- s ot o o e St el BRGNS ot S A A AN il Sl S e R i S S TR A D PO

dut 1t is merely on somsbody elsa'g autnnrity.
- I quite agres,

You have made no expariments on thaty -— None at all. .
I 3sx that the experlmants ghculd be taken on industrial
knowledgs. T , g
The Amsriean report or"danuary 1926 rays that the arivefé?6r 

care n&ing sty petral slowed no signe of poisoning - none'f
of tnem anowea any signa of poisoning after two yeare. '

_-- X snoula thinx tn'*drxver of & car is the 18ast 1xxe1rj‘
”iQnite B0; Tavoept thaﬁ. I have three points I Want to put

1nJured.

 Qto you. and the eacomd psint 18§ this: The enmlayoas in
,'garages handling ana.rapairxng automoblles may show

evidenae of lsaaded abdsorptlon in the stools. That you }ggj
wonza&agree t0? —— Yos. .




Dr Coplans

The men from your garage showed 1ty —— Yes.

0

Q 3But d4id it not occur almest equaliy in ail garages,
whather they used ethyl of not, where the pame
conditiona obltained? ——— DO not they say:‘ln
glighter amountsg

Q¢ Yes, they do;.but;tne_analyges_show-a negligible

i : airfarerce in tne”caﬁe of ethyl. -é- Thay sihow

siightly more in the cose of ethyl garages.

&£

Then the third point iz thig: in the regions in

which the atnyl pelrol was used to & graat extent

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

hag never besn a cage of recognisad lesd poisoning?

'Li_.

-—- Of courge there ig a regervation there:

tnay might refuge to recognise it.
Q Yea, dbul accepting thet thoge peorle are reasonsbly
r honegt? ~-- ¥eil, sglr, I 4¢ not know. The reagon R
{ ‘1 pay tbat ig thié: I understand from Dr Thomsas oliéér.;JA‘.
! - who isvalso reasonadly honest - tkat the only way or‘“
finding out tnat_pebpléléfe:being poisoned by lead is
in fégard tb the ﬁﬁmen: there is an unuaual number

:"or cases or miecarriagaﬂ~‘or abgsolute abortion:

" _altnough none of the men showsd 1t, Dr Oliver

‘ poznted out tnat 1t waa the women who gave tne

f'first slgn, not *he men; and that ig what - witn
5 ‘ deferance - we ougnt to bear in mind. It ig not
| a quéatloﬁ'or noregsty.
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G Or lead ethyl —== in those expseriments to whid you are

bHAIR&Aﬂ. Of coume Lhat “rep‘:m of Dr Flinn is before us,

Dr Cuplans,

§ You have nuot any facts that you can give us avout this

gouriion, have you? --—- Apart Irom Uliver's pubdbllished worxas?

Q Bub you are speaxing of ethyl petrol? --- Yes, Thers is

Dr ?linn who carried outv ‘che_ WOrK,

Q But did Dr Flinn use ethyl petrol? == Yod,

reforring? ——- He did a number: not unly with lead ethyl

guncentrated, but slso with a thousand tv one mixtura,

I think he tuvoX really 1300 tv one -- gome use both: but :
we will say it was 1,000'ta one. hha gava 1t specirfic wurk‘f?
tv do, 2nd His Work dbuars on this 1,000 tv vne mixture, of 2
waica he gives detalls.,  These are ths questionsthat he is‘\i
asked, an1d he shows thare that in regard te aninmals on
wiaidh the 1,000 tu une mixture was applied te the sKins of
animals, »regnant geats and others, the animals aburved and
lead wééxfuund in tho oudies or the fuetuses, He delfinitely
says uo. ° ‘
GHAIRMAN. ‘These are s&in expaeriments? =~ Yea; the sxin and
'inhaling. He does The expsTiments indspsndently. IThat 184
& piecs of worx carried out that is envitied to Just as o

much credence as the othar.

PRO7? DIXON. I hEVe another quesvion ¥ asg? -— Thare was &
questiun that you as&ad Bafore that I did net grve sufficie
answer tu.

CHAIRMAN: It was this queation. that although those men had _

| been for two or three years in the neishbourhoad of mators?

N using thia material they had discovered no 0ases vf damage?

And my answer was. in regard ‘o animals. that there'waa




|

@ But did Dr Flinn use ethyl petrol? == Yeou,
§ Or lead ethyl -- in thoae experinents to whidh you are

Dr *linn who carried out the worK,

referring? --- He did a numoer: not only with lead athyl

goncentrated, bul also with a thousand tv one mixturas,
I think he took really 1300 tv oneé —== some use both: but .
we wlll_aay it was 1,000 %o uvne. fﬁe;gawa it gpecific work 5

to dv, 2nd his work bsars on thls 1,000 tv une nmixture, ofl#

wulea he gives details, Thsse are the questiansthat ne iéu%
aoked, and he shows thore that in regard to amimsls on -

wnich the l 000 Yv vne mixtura was ayplied ty the axins of

anima¢s. nregnant geats and othera, the animals aburved and?
lead was fouwrd dn tho oudies ol the foe tusas, Ha definitely
Bayd 9o,

CHAIRﬁAﬁ: Thesd ars uiin experiments? =--- Yas; the skin und_ ‘
inhaling. He does vhe experiments indepsmdently., That ig
& piecs ol work carried out tiat is envitlied vo Just as
much crsdence as ths vthar,

CHAIRMAN! OF course that repord of br “linn ia before us,

PROF? DIKbN: I have.snvthar quastion to asg? —~— Thefe was a i

question that yvu asgsad befure that [ did not gtve mnfficisv

answar td. _ _ e _ .
CHAIRAA N Iﬁ was this question. that elthouzh uhoua maen had 5
_been fur tw or tnree yeara in ihe neig&bourhugd of mutora

"iuaing this matatial thev had discoversd no cases of damage?

~=- AMd my answer wes in regard to snimla: that there waa'f“f
exporimental evidenqe that 1% was dangerous in a snort time

There was also & third puint that you could not tell 4n

5 £ years.
PROF. DIXOH: <That was ot quite my questivn, jgus.u;;p:i.e*-m:z.\,‘_,_t_;;‘seﬂ"E

_ ethyl"patrol do net wash in it. Those guats that are refer

33




Dr Cvplans,

to wora washed in the ethyl petrol? --- Well, I undurstand
that 1t was applied to & pa.f"t':mof their sgin, Fou will nave
an opporturdily ot getting it in very great dsestail from ovthepr

witnesses.

Q Tnsn as to your expariments on your own sfing you have said

Q Do you think that that was because the lead was absorbed une

thait vou could mt gat the lesd away from your sz£in again

bv waahinig it with &erosane? e ‘Phat 18 3.

the surface, I wmean suppesing you had a¢raded the sikin a

1ittlse: rudbbed 1t hard wita a hard brush., Did you try thatp:

- 1 tried it witn xero.sane. :
CHAIRUAN: Just with a linen ragy —— Just a linen rag -« wtll
rubbed with Ksrvassns; and that was simnly in conformity G
with what they did, Thsy used svap as well, _

BROF. DIXON: 8upposing you usad a golutivn of leasd acetaﬁe and
put that on the axin! We Znow perfectly well that lead
acatate is not abs‘o rbed in the skin, "That is an establishsd.
fact? ==- I think $aat is so. | |

If you wers % pud laa.d £.<,etaﬁe un tae siin in solution

and leavs it there a minute, would you be able to get 11: o
off by washing? --- 1 c:o not Know. -

Hc. you wuuld novf ——— I do not Lnuw,

You get some sory of‘ co'npmmd. some form of lead aﬂe‘eate.;f:ﬂi %
dv not you think eomething vf the kKind may happen with the
lead? -—— The queation Was put tv me by the Oha.irman and

I said then what I Knew: that the naterial was fixeo. on the

gxin: but the evidence that it gues into uhe body is
overwheluming.
" Ph yest you naed nat have gaid that., I am dealing wiﬁh thia

pe.x-ticula.r ox pariment? ~— And I, B&y% gha;%komsma i8 mt
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witnesses,

Then a3 tu your expariments on your own sxin: you hava Ba.i.;
thit vou guuld nut gat the lesd away fLrom your s£in a.gaig‘ '
bv wauhing 1€ with Kérosana? - That i3 sv.
Do you think that that was becuuse the lead was absorbed 'tm
the surf‘dée. I maan supposing you had a¢rapsed ths usiin a"b
little! rudbed 1t hard wita & hard brush. Did you try that

- T trisd it witn ker o.sane.

CHAIRUAN: Just with a. linen reg? —— Just a linen rag — wall

rubbed with Kervasng; and that was simply in conformity

with what they did, They used s3vap as well.,

BRORP., DIXON: Suppusing you usad a solutivn of lsad acetate an

put that on the sxing we XZnov perfectly well that lead
acetate 1s not abso’rbed’ in the skin, That is an astablishs
fact? ~-— I think tnat is 2o,

If you wers %o pud lead acetateo un tae siin in avlution

and leava it there a ninute, would you be able tu got 1t
ofi by wasiung? -=-— I do not Lnevw,

No, you would noty -— I uv net xnow,

You get soma sort-of compuind! svnme form of lead acetater
do not yuu think gomethinzg of the Kind may happen with’thém
losd? =-=- Tha questiun Wﬂ»b put to me dy the c*xairman and .
I said then what I &new! that the pabterial was fixed un the
gxin: but the ev..denoe_ that it gues intv the bod,v,is

. vervhelmmg. PR o
Oh yes! you naaed no’c h&'vc said that, I anm dea.li:rii-g with thia
particular exparimen‘c‘? -—— And I say thay keroéa_na is not .
efficient fvur the purpo se, '

You draw the concluelon therefure that the lead acetata

is sbsorbad? m—— Not from that expesrinment.




Dr Quplana,

8ir ROBIRT ROZBIRTION: On the muwrely chemical slde I would lixe
Tu asx uome‘qussti¢ns}xafarring te page ,/whera you find* 
ena part vl 10,000 of lead present. v you snow the prodése

ty whid: this was dong? —-—— o, I du 20T,

&

You dv not Lnow tias details of that? --- No.

Q Then vn tie nexv pags do you Know hww the 0,905 milligrams
woag found? --- By a methoed of heating raferred tv in the
addeadvnm, 220 = 2%0 degrees.

">

2w it would be azdove boiling Yolat? =--— Yau,

s
0

o<~
-3
7]

»

05 milligrans cvrrect, or is it J00) Zramg? —-— It

L%

0o
0

fes

§ «OUS rmilligraps,

§ Then I want te aax svme guestions Yesring on this methed :
of detsrmining the sumount ol 1aad by o methud of differende,
16 i mae 10, I thing you said that you passed the C.0.2.
throuzh the oil? ~— day I gu back again,

v ‘ 2 You say yuu pagsed the U.D,2, through thae svlution? =-— Zxat
it alr acrvss the surface == &xbbiing.

Q@ Bubbling throwgh tae material &% 220 degress. Would it not
have deon a mudh mure not an$ motiwd 1f you had sondensed |
from the C.0.2. any load Whivﬂ was prevent, instead afznafely
taxlnQ that metnod of dii”oraa 287 === Of course there is

a 1im to taa uHOudv o? xurx I am aexpeatsd tu due

g 0Oh, jas. I was referring to the sugengy uf $he exparimental
methwd, You could nut interprat vhlg dilferente g0 well
. ag LI you had absorhed the CoUd2y, vr wWhatever it was, in
guome oxiiaust, and dotermined the lesad iAn thatt. One covuld sﬁ;ﬁ@
Lﬁfé 4 drain tune potash free fram lead, then deteraine the amount
f/ ~¢b§) of lead {rom the potauh. It would be gqulls as easy as

_-dain5 the lead ia tha residu vil, end. Va:; much.mo"e
":;F: e "’) LR &K{ﬂ
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dra.i.n me gotaahr freai fmm ieady thon dotermine the amourxt

ty whidi this wag dongy - Ho, I duv nvt.

You du nat £now ths details of vhat? w-- Yo,

Thant vn tie next pags do‘you Know ngw the 0,005 milligréﬁs
woy founad? -- Ly a meth@d vf heating referred tv in thQ'
addenduin, 220 = 230 degreeas.

go it would be abuve toiling point? ~—— Yes,

Ts 009 milligrans oorrecﬁ, Q¥ 18 1T 4005 £ramsg? === It
L3 JOUS pilligramg,

Then I want to aax svme questiena Yearing on this methned
of determining the amvunt ol laad by a method of differend
It is mage 10, I thing you said that you passsed the C.0.2,
throuwzh the oil? ——— Hay I gu back again,
You sy you pagszed the €.0,2, through Lie svlution? e Tt
Fith alr acrvss the surface -~ buboling. |
Bubhtling tarough vie m&terial at 220 degro9s. Would it not
havae beoen a mudl noure uotenw mathwd 17 you had sondensed -
Trom the 2.0.2¢ uny lead which wus Present, ingtead of marel}
taring that methwd of diliforangsg? —— Of courss thsre is

a limit tv tha wnount vf word I am expeqtad tu do. '
0h, yss, I was referriaz tw the sogeng of the experimental
method, You could nut interpret this differenss so well

ag 1f Vou had absorhed the U‘h., vr whataver 1% was, 1n

aome oxu&ust. and deuermined the lead in that, Ons could

of 1ead from tne potash.- Tt would be guits as baay as

doinzg the lead ia vha vssidu vil, and very much more
potent, because thon ygg would £ow thvst thoe lead had been
~*ually gvagorated -~ 1£ 1t was wolatils lead, A leaet

you wou L4 JdVB OQvalnLd pProwi that the lund way volatile,

35




742,

e
\
£~
a
A
4 Q
Q
Q
e
4]

‘pafer for that.

‘géséribed in very great detail,

EEIES

Dr Couplans.

Hera the method of difference assems tuv b2 Mot vaery cogent -
and certainly not diagnustice vf tas zsubstanze fthat you
rerg after? —--— I btaile it that it is volatile., Assuming it

ig 380, there 1o ons part that volatilises, I grant you

thal asoswuning you had the time and opmrwnity you could .
do a lutbt more,

My polnt is that 1% would not hav e dtadon any nore time, -
Earhow you ugree that this is nut very cugent tu pruve
that 41t was lead fetra-elnyl thxt came vil? «=- I snuuld
not 1ife to say. I dv mut Laow, That is comparing v
mathudy,

On page 3 of your vuwn experigent you give this table of
evaparation.' hat was the actual apirit that you uged,
¥hat was its woiling puint -— The sdme boiling poine? Was
it hiakéb —— Yoy, Vary hizgh, The gama oviling point 1is
sumparatively highis, Thiu aexperiment at 60 degrees

Fahronheit thore ig practically thne same as 97 dsgraeaa

Fahrenhdit, the sams reshln:;buu it vakes a veny‘lon@ ﬁimc, i
Then evaporation taxes120.days,
I daressy, but I waﬁt@d tu Knww what petrol yuu'uaed. Do

you gnow ite final boiling puint? == I should have tu

Wwas it the uvrdinary petrol that i3 wsed in Inglandy =—-~~ Jjust
the vrdinary petrdl. Nu.l.
Ars the methodsg of detormination oi the luvad thst you used

in your vwn laberatury when you ware experimenting on your

grmrdesoribed in this dvtument? ~-- Yes; thoy are




Cwed BAUTAT U= 4 LAKG LT CRAT 1T L8 Vuiabiic. Agsuaing 1t

is 30, there 18 vne part that vwlatiliges, I grant you

that assuning you had the ¢time and oppbrcunity you could

Y do a ot vre,
Q@ My noint is that i% would not have tadLen any nore tima,
\ AnyloT you agroe that this is not very cogent v pruve
ﬁ-,

that 1v was laad tetra-ethyl that came wIil? ==- I snould
not LizL2 to cay.e I du avt £oow, That is comparing twe
matngdy,
Q On mge 3 of your vwn experiment you give this table of
evanoration. | That was V'Atlw actual upirit that you‘ uged,
5 ¥hat was i1ts doiling puint -— the same builing poinc? Was.
1t high ¥ --- You. Very nigh, The veme boiling soint 1s
symparativaely highs. Tuiu experiment at 60 degreas |
Fahreniwit thoere ig practically tHhe same as 97 dsgrasg
Fanrenhdi?t, the same resuls! bdut it taLes a very long tims.’i't"“"‘
Then evaporation taxes. 20.days,
Q I davesay, but I wantasd tv wnow what petrol you uased., Do
you gnow ity final 2oiling point? —- I should have Ge
refar for that,
Q Was it the ovrdinary 'pstrol that 1s used in Ingland? -—— Just .-

the vrdinary petrul. Hodl.

Q Are the methuds of determinadtion vi the load tast you used
: in your own laboratory When you were experimenting on your -
| s.rmr'descr_-ibéd} in this dodument? —-- Yes; they are

described in vaery g‘kéé.ff_vde'tail.

CHAIRMANY Youw have dune & guod deal ol experimsnting?

-— Yeuy; and it was a veory difficult thing tuv do. It was

all voluntary work,

56
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Dr ¢goplans,

P QHAFMAN! with regard 0 the skin experiment on yourself."Ofé

course the umethod adopted was a 1litdtle rough, and having
regard tc thaat you would not attach very much importance
would you to the prenise Tigure Tor absarpficnr that you
gdt? --— I am giving t¥¢ places of declmalé, as a rough
calaulaticn, - )

I %111 put it in another way. Do you think that expevrinment

Than
really gave yveu mere/s sort ol .gollec.tive stateuent

that there would be absarption? --- I would not Lige to sa&tﬁf
absorption: I say theve is fixation. 4 ”n
7e will say fixation 1f vou 1ike? -—-- Mignt I say also tnaﬁ‘ é
the lead tetra-ethyl is not removed?

Tould yeu mind 1ceoxing at page 3 of your own experimenﬁs.‘
They are giperinents deaiinz with water? --- Yes,

IT I understand ﬁnig sorrectly, vou had 16 cubic centiietres
¢t ethyl peﬁrol and an apount ¢f water whish must have been
smAll in regard to the dimensions of the tube. It 1s on pagg;;
37 ——m ”xperimﬁnt (a)e N R
Yes. What I am saying 18 this: that you employed apparently

1n the expariment 15 cubic centimetres ol etnyl petrol?

P— ‘Ves.

ind I say the amount of water must have been small oecause
that 15 limited by the dinensions of the tube? —-- Yes,
inync#, you nollected 33 oublce centiumetres of water? --- Yes,

That is to say twice as much water as you took of etnyl

retro 1? —-—— YeB,

iThen having dane tnat yau still tound only 0.7 or- a part

-'a-_. P S
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CAnynew, yoeu collected 33 cubic centimetres of water? -—-- Yas :

‘ PELTOL? ~-- Yes‘_/

regard tc that you would not attasn very mu~h importance
would you to the presnise Tigure for abserpticn: that you
got? --— I am giving twe places of desimals, as a rough

aslaulation.

I w111 put 1%t in another way., Do you think that experiment
really gave yeu Lcr-;zl?naort of ~g0llec.tive statement |
that there would be absorption? --- I would not 1ike to s@&f
apsorpticn: I say there ig Tixation, | ~.
We will say fixation 1f you 1ike? —— Might I say also thas
the lead tebtra-ethyl is not removed? . :
7ould you mind leoxing at page 3 of your own experiments.
They are sxperinents dealing with water? —--- Yes,

It I understand this correstly, you had 16 eubie centimetrés}$;
o etuyl petrol and an ameunt of water which must have beenfﬁii
smail in regard to the dinensions ¢f the tubes It ig on pégsPé
37 --- Ixperiment (a), }' '1“
Yes, What 1 am saying 18 this: that you employved apparently ?é
in the experiment 156 cublc centimetres ol ethyl peirolt

- Yes, |

ind I say the amount of water must have been spall begause

that i linited by the dinensicons of the tube? —-- Yes.

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

G

Tnen naving done tnat yau still found nnly 0.7 of a part
per million of 1ead 1n that Water? -—— That 18 sc.

0.7 of a part per millicn is not really of tne same order ~-‘

not enormously in excess of the amount which 1is Sometines -

regarded I_W111 not sAy as vernizgible, besause I da not

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

serious signifiﬂanﬂe in potable water? ---¥ell, I should
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suggest that the 1linmit is one hundredtn of a grain $c the

gaiion -- 0,14,

Yes, but ¢ his 18 0Q.7. It is not ol the sanme order?

- You will 22e an expeviment later OTl,
I ap coming te it in A nopent? -— That wag the initial
experinent,

'fhat is $¢ say under faveuravle aircumstances you only

get 0,7 ol & part per million, which is atter all a very
giall ameuntt —-~It 18 on the threshold ol danger,

Yes, on the threshold i€ yeu 1iKe, out it is only a trace?
--- 1% 18 gufTicient in pctavie water t¢ 2ause Lrouvie,

I an not saying that it ig not - I ap not an authority

cn that -—- I ap only asKing whether it is more than s trace?
-—= I %hinik the Question was whetner it was on the threshold
ot danger, _

e will assume it iz quite on the thresheld, it you 1liXe,

In yoﬁr next experiment ycu pAd the same SoTt of eonditione. )
The expériment was ma&é in 16 cubie centimetres of ethyl i

ang . lﬂQ cubin ﬂenﬁimetres cf wWatery —-- Yas,

‘Tnere you bot 0.6 ot a part per nillion? —--- Yes,

, AL I righﬁly und@rbvanding these experinpents as showing

that you dc nat even under circumstances of that sort, wherekvd
the Qonditien& are a8 I have desaribed them -- axtremely
favouravble to the taking up of lead -— getEsss enerucus

quanﬁitieé? --- But I say they would be quite sufficlent,

I an nqt‘saying that they would not be suttfisisent: I an

Mdéaling with abeolute quantities. You do not geb enormous

uantities? ——- But Wou do not require. eROTROUS QuAantities.
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Yes, but ¢ _his 18 0.7, It 1is not of the sane order?
-~—- You ®ill see an expervinient later on, '

I an coming t6 1t in A Rmonent? —-- Tnﬁt Wags the initial
experinent,

Tnat-ia to say under faveuraple circumstances you only

et 0,7 ol & paret per million, wnich is atier all a very

BrAll amcunt? ---It 18 on the threshold of danger,
Yes, on the tareshold if ycu 1like, but it is only a trace?

- It 18 eulficient in pctavie water to cause Lrouble,

I aﬁ net saying tnat.it is nct -~ I A& not an authority e
cn that -- I ap only asking whetner it is nocre ﬁhan-&;tradé§f
——— I think the quesvion was yhether it was on the tureshold -
of danger,

we will Assume it is duite on the thresnold, if you like, -
In your next experimeht you had the sane sort of conditians.'j
The experinment was pade in 15 cuvis nsentinetres of ethyl

ang 100 cuvis centimetres cf water? --- Yas, »  _f
Tnere you got 0,68 of a part per nillion? --~ Yea, N
A1 T rightly underséanding these experiments as showing

that you dc not even under circumstanczes of that sort, where
the cendliticns are ua I have des2rived them -- extrenmely

faveoeuraiple to the Baking up 07 lead - gettRsE enormous

quantities? —-- 2ut I say they would be quite sulficient.

I ag not saying that ﬁh?y‘WQuld not be sulticient: I an

. dealing With absolute quantities, You do not geb enormous . -

L

quantities? --- But ¥ou do not rejuire enormous quantities,

I xnow you do not require any; but even when vou have ©

aonditions whish arejﬁéry {avourapvie to the solution ot .

load, you do not get great quantities? --- I tnink there is

ancther'interpretation for 7hat you are 3aying «- whicn 1 wfil%

none to presently,.
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does not take much cut, It would not be 80 likely 4o

Dy gopianw,

Yes, 4if you lixe, Then you filter through sand, 3and

abstract {rom the iiquid ag a great many others that were 3
mentioned, It you fix a sclution through sand you would no
expect mueh of the abac?bed suustanse to be taxen ocut?
-— I an afraid I do nok quiteadollow your motiwe,

I have ne rotive at all, except to arrive as far ag I ~an -
at an undergtanding aof these eXperimpents. 9hat I anm sayins 13
this: is it not a fact that the conditions thersefore are notv
favouravle to the renoval of lead by anything through L
which you filter, 1In other words you have got sand in it;
would you exsect sand to remove wmuch leui? -— I do not
expect sand to remove iead at all,

Very well: that is an ans¥Wer to uy Questicn. Having regard
to the very zmall andunt of lead whish you get under favourabie

virhunstan"ea wnen you ¥ere trying to see what it will taxe

out do you really tnink tnat there is sericug danger of -
contanination of Large Water supplies by suc sh Quantitiea of

'lead as wculd perhaps ba s,attered on nme earth and ne wasned
tnrcugﬁ ﬁtrmta on sana and other things? —-- I tnink in e

connection with wells and4pools ¢T shallow surface water

tnere‘woula be, vechuse you night easily'get A ean ot

petrél which was in the nelghbournhood of these placea,

You mignt of coursge get a can-full of sheep-dip? —— YGB’_Eﬁg:;

but not very often, There are not 2 milliecn peopie uaing

._ﬁhegp¢dip in England, but there are a millioh pecple using
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does not taXe much cut, It would not be s6 likely to

abstract Troun the liduid az a great nany others that were

mentioned, It you ix a sclution thnrough sand you would nét
expest muen of the absorued suvstande to be taken cut?
~— I an afraid I do not quiteééozlow your motiwe,

I have ne Lative at all, except to arrive ag Tar as I ~an
at an understanding of these eXperipents, What I am Baying 1sj
this: is 1t not a fact that the sonditions therefore are not.
favouraole to the remeval of lead by anything through
whién you filter, In other wordes you have got sand in it;,';
would you exuest sand to remove mush lead? ~—— I‘da not
expect sand 4o renove lead at all.

Very well: that i3 an ans¥er to iy questicn, ilaving regard
te the very mmall ameunt of lead whizh you get under favourable
circunstanczes, when you were trying e see what it will takq  ?;
cut, do you rezxlly think that there is gericus danger ot
oontamination of large water supgzlies vy suzh Quantities of
lead A3 would perhaps be scavtered on the earth and be washed
thrcugn strata, on sand and other things? -~- I faink in
comnection with wells and pools ¢f shallow surface water

there would be, opecauseé you night easily get a oan of

petrol whinh was in the neighoourheed of these places, L
You might of course get a4 can—full of sheep-dip? —-—- Yes,
wput not very often. Tnare are not 2 millien pecple using
aneep-dip in anland but there are a nillion people using
motoraars,

But one 18 an aacident Just as much 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 it there in relation to the other tningiéi“
would bélnegligible? -—= I think there is suflficlent there

toPpnlute & snallow surfacse well, That is the answger.
T . 38 o T,
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“assuming tnat tnat oan be shown to be the zase, do you thinx

Dy goplans,

Very well, In angwer 40 the Chairnan and in answer 4o 3ir

Ccharies Martin, I think you 8aild fthat you did not knew whethe

there would be any coencentration of the ethyl petrol as ’.‘-Qiﬁm

with carbon monoxide, I mean in the case of the naterial

coming (rom an exhaust in aertain rachines, You do net knqw
from your experience whether there would be any tendency i
for the lead communicating with the air —- not the dust —
as ‘conpared With the carvon menexide, at a given noment, |
I nave no evidence, DUt my impression 1s that 1t would be
tne oLNer Way ALOUL. |
Assuming that there wag no such consentraticn of lead and
the apount af farbon nonoxide present was predoninantvs..
Do you thing there s would be any reacson Tor prohibiting
the use of atnyl petrol? --- That the ancunt of oarbon
monoxide Was whatt - 7,}£Q
That the amount of earvon menoxide present is sush that itﬁ:gf"‘
poisonous properities must predominate over the amount of the;
lead -- in other wards'that ¥ou would be pasoned by 2arbon .

monoxide long before yeu would be by the lead ethyl again

there would be any ?easan tor prohibliting the sale of the
ethyl peLrol? —w- I sannet see any relation between the two

provlens.

Weli, there 1s an intimate rglation 48 not there, Supposing»

the le&d and the sarbon monoxide were preseni:_.in the exnaugt?—Yes.

_4ssum1ng the carvon monoxide was tners in an amount which it

3t were. leaking, and was non~entrdﬂbi’

l&,pqison people 1n\fﬁ




e

3

£2

Very well, In angwer $o tine Chairnan and in answer to 3Sir

Charles ¥artin, I thimk you said tnat you did not kned wheth
there would be any concentration of the ethyl petrol as eomﬁara
¥ith sarovon nonoxide., I mean in the ¢ase of the naterial N
coning CPOR an exhaust in certain wachines, You do not Know
from your experience whether there would be any tendenay |
for the tead communicating #ith the aiy -- not the dust —-
as ‘compared With the carben monoxide, at a given noment,

I nave no evidence, but ny inmpression 1s that it would be
the other way avout, | .
Assuning tnat there was no such concentraticn of lead and‘
the ancunt of carbon nonoxide present was predoninafntvg..
Do you think there is would be any reason fopr pronhibviting .fg
the use of athyl petrol? -—-— That the amcunt of carbon x
monoxide was what?

That the amount of carvon monoxide present is sush that itugs
poiscnous preperties‘musﬁ predominate over the anount ¢f the
lead -- in other words that you would be paisened by 2arovon
monoxide long vefore you would be by the lead ethyl, again
aseuming that that can be shown to Ve the case, do you think
there woeuld be any reascn for prohibiting the sale of the

ethyl petrol? —-- I cannot See any relation between the two v ¥
proolens, |

ﬁall tnere is an intimate ralation 18 not there, gJupposing
tne lead and the ﬂarbon momxide were preaent,in the exhauﬁt?w'fe B.
Assuming the carben monexide wag there in an amount which 1f g
it Were leaking, and wasg conceq;m§ﬂb%uuml&,paison people in

a short time? —--- Yes,

_ of the lead
I{ there were no concentration/ would you ¢onsider the lead

problen was serious at all, or sufficient to justify any

prohibition sush A8 We Are new¥ dealing witht ~— I cmnnnt fee

v ﬁwr connectian.




Dr Coplans,

Q TWell, suppesing you have a given volume ¢f earven monoxide
and a given volumne of lead, and suppcse the carbon mnnoxide
~ tends to disappear: In_thaﬁ cage thevewpuld be a danger affer
a gertain tize, But BuUPpGSing there is no ascumulation ér
1ead and the 2arbon monoxide alsc tends to disappear, and
its peiscnous properties be diminished, then I ask you do ?9“ :
2 taink there weuld be a Justificaticn Tor the prohivition ,‘
¢f the lead ethyl? -~-- I think you are pustting the Questibn
» to me 1in this way: iT there are two Injuries going on at one.
tire and one is a fatal injury and the other is only a sliéht
injury, woeuld you prohibit %he slight injurv? |
- Q Yes, if yvou like te put it that way? --- I say cne is a

very slignt tniny and the other is exasedingly fatal., I do

not see that one has any relaticn to the other,

lp

Very well, I take your answer? --- aroon monoxide is so
cut of the way, | B
CHAIRMAN: You really menn tha the otner 18 negligible?
4 — In tne circums#é?%egh of tha carben ponoxide,lI would i
not considev lead at all in the presenase of earbon monoxide.
2 That 13 my question? ~-—— There 18 such an extr&ordinary
ditference betyeen the two. It is obviocus. L
CHATRMAN: That 15 exacsly &y question. I am glad to ¥now that
1t 15 obvious. L

Jgff IR FILLIAM WILLOOX: I think,Dr Coplans, that you have spent = -
| j«jj A good deal of your professicnal life in public health work?

——YeB,

o T 2t e . ANl e . el ot e B B o ot . s o B



and a glven volurme of lead, and suppocse the carbon monoxide

tends to disappear: In that sage thefewculd be a danger arteri
a gertain time, But suppesing there is no ascurulation of
lead and the 2arbon menoXide alsc tends to disappear, and
its polsoncus properties ue diminished, then I ask ynu do #dﬁ

i think there weuld be a jJjustificaticn Tor the preohibition

¢l the lead ethyl? —-- I think you are putti ng the Question »
tc me in this way: i€ there are two injuries going on at one ?

time and one is a fatal injury and the other is only a slignyi

injury, would you prouibit the slight injurv?

Q Yes, if you like to pﬁt it that way? —--1I séy 6ne is s %
very slignt tning and the other is exaosedingly fatal., 1 do €i
net aeartnat one has any relaticn to the other.

Q Very well, I taxe your answer? —-- garbon monoxide is so
cut of the way, |

CHAIRMAN: You really nean that the other ig negligible?

~-= In the cliroumstances of the carven monoxide,I would

—

not consider lead at all in the presence of <arbon monoxide,
3 That is ny question? --- There is such an extraordinary
aifference vet¥een the two. It is obvious,
CHAIRMAN: That is exactly my question, I an glad tc kxnow that
it is obvious, ‘ : .
SIR WILLIAM WILICOX: I tninK,Dr Caplang, that you have spent
a good deal el your professional live in public health worke:

Cm—— YEB,

I gather that from YOUP NUMETOUs degrees? --- I have not got

O

numerous degrees,

3 You are an U,D.? --- Yes,

RS

I think you are very interested in sanitary work? —-- I was .
advisor in sanitary #ork to the Zxpeditionary Force., I was
advising the sanitation of the gecond Army.

41
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Dr Coplans,

And your wWOrk was reqocgnised by the honours 4that have been.
conterred upen you, You, I gatner, have rather approached
the subject Crom the publis health aspest? -—- Entirely,

48 a sanitarian? --- Quite so,

And a3 sush vou take eitreme sare - neticulous eare in
proteating the ﬁublic healtn? —— 48 15 custonary.

In regard to the toxis asticn of lead, the poisonous effeqﬁ

depends upcn how nmueh 13 ansorbed inte the systein? —--- Yes,
I agree,

ind tnerelore as regards the inorganic % salts of lead,

for instante sugar of lead, cor lead acetahe, you agree with =

e that there nave oveen cages where an ounce has been

taXen and deatn nas net escurred? ---That is so6,

Because tue pbisan hag not peen absorosd? —-- That is true.
You mentioned innyour paper professor Blair--Bell's work, in
the use ol lead in chemistrys _— Yage. ‘

chall I quote what 1s the dose of lead, oF do you recoliest . .
it? --- 1t is rather hign.‘;-' | -
You wilimagree itl Du?rit? - £ W¥ill accept What you 3ay.
In the colloidal 1eAd -—--- That 13 not thiam kind of lead
at all, | , »
Ne, I rean the 2olleidal lead which is gi%gnZ?gcgrﬁalf oer -

cent solutient --— Yes. '

And an average dose 18 10 oo, That would be 50 milligrans?

~--~1t hag unexpecsted fatal results at tinest -

Yo
Afgﬁ agree that in the treatment of <ancer 60 milligrans

of lead 18 given? —-~ Of 20lloidal lead?
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the subject from the pubiice health aspest? --- Entirsly,
Ag a sanitarian? --- Quite so,

And as sush you take extrene oare -—— meticulous care in
protescting the public health? --— 48 is customary, ,
In regard to the toxis asticn of lead, the poigsonous effeqt 
depends upcn how much is apsorbed into the systex? --- Yes,
I agree.

ind therefore as regards the inerganlic x salts of lead,
for instance sugar of lead, cr lead azetate, you agree with 5

me that there nave peen 2ares where an ounce has been

taxen and deatn has not ocourred? ---That is 50,
Because the poison has not been ALSOPDEd? —-- That 18 true. i
You mentioned innyour paper Professor Blair-Bell's work, in
the use cf lead in chenistryy —-- Yes.

Shall I quote what is the dosa of lead, or do you recollest

it? --- It is rather nigh.

You will agree if I pub 1%? —— I #ill accept What you say.

In the colleidal iead —~--~ That i3 net thin Xind of lead

at all, .

No. I mean the solleidal lead whicon is 8l%gné?m a nall per
centg saluticn? - YEeg,

And an average dose 18 10 ¢c. That would be 50 npilligrams? i i

---I% hag unexpented fatal results at tinest - - S,
Aggﬁ agree tnat in the trentment of nanser 50 milllgrans
‘of lead 1s given? S or ‘esolloidal lead? '

Yes; and somebimes as you By, With tOX1e Pesultat —— Yes, -
@ould you regard lead gs a 2uulative peisen? --- Frou one's
industrial experiense it 18 so., It 1s A self-evident

proposition,

Do YGu consgider it kA 18 one of the best examples we Xnow d??
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o Coplans,

~-- AS & 8loWw cumulative poisont?

Yes. 4 lead worker forblnstanae has lead save stored

in nis system, and then beccnes entireiy free (ronm ex<ess of
lead: how leng would 1t be pefare the lead would b2 elininatec

--= You night say 1% might be years after, It might go on‘fqr;

_— | .  ?m;

ind 1t waé that agpeost of lead whien influenced you in yodé;vg

WOTK? -—-- Juite,

%ith regard to g¢arbon monoxide, suppesing a person abserbs f 

carbpon nenoxide fron exhaust gasges in a gavage: as you Xnow e

the carbon nmonexide zombines with the human blood,.1RM'long3:
would 1t be before that carbon nenoxide were eliminated,
suppoesing the person went out into tue cpen air? —--- A questio
el minutes or hours,

geveral nours, I mean elininated from the bloed? ——-- Anyhow

I nean Quickly -- a queatian of days as acipared with years.

A questinn ol a qouple of days, twe or three days? —-- Yes we

will say tnat.
¥hen tne petral ethyl spirit is used o sertain anountd of

inerganio lead 13 praduced? --— Yes,

VCQuld you tell me‘what tne acnmoound of lead weould be in

the dust? |

--* B0 per acent I should think would ve bromide,

The point I want 18 this: 15 that compound of lend soluble
or insoluble in water? ;

-— Soluble, |

I take it that you would regavd that compound ol lead as

ﬂ‘ —>e sy n\.n‘c el ens dete S e M. e Y T e od ‘.A.A.—- P o
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-,f.- soluble,.

I take it that you would regavd that compound of lead as

Yes. 4 lead warker for instanse has lead 321w stored

in nis system, and then beccmes entireiy free (rom extess otii

lead: how loeng would it be pefore the lead would be eliminated‘

--- You nmight say it mignht be years after, It mizght go on fo
years,
And it was that aspest of lead which influenced you in yourf
WOrK? --- Juite,

with regard to c¢arbon monoxide, supposing a person abaorbsv
carvon nenoxide {rom exhaust gases In a garage! as you anw”f
the earven monoxide ﬂombines ¥ith the human blood.— How 1ong
would it be before that sarbcn nenocxide were eliminated
supposing the persen went out into the cpen air? -~-- A quesﬁibn
el mninutes or nours,

geveral hours, I mean €liminated from the bloed? —--~ Anyhow

I rzean Quiskly -- a question of days as aocmpared with vears,
A qQuestion of a 2ocuple of days, twe or three days? —-- Yes, we~t
¥1ill say toat, L
When the petrol ethyl spirit is used a 2ertain amount of
inorganisc lead is produced? --- Yes,

gould you tell me wha? the acempound of léad would be in

the dust?

- $0 per cent I should think would be bromide,

The point I ¥ant 1is this: 13 that gompound of 1lead soluble?%;_;g

or inaaluble in ﬂ&t&?? N

‘being prodused by the use of lead tetra-sthyl —- you

would regard it as one Of the ahlel risks of the
sontaninaticn of water supply? --- Undouvbtedly. One of

the chisf risks of ordinary dust, not of water,

I was dealing with water suppliest
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LS. : Dy QOoplans,

-—— Ah, I de not ¥now,

3 The point was this: 17 yQu have lead Dromide dust on
the Poad?,,zldo not see much danger in that, I did
net gonsgider that propesition at all.

(e You nenticned the polluticn of shalled wellse®

)

- I was thinking ol the pollution of shallow wells
rom petrol direct, and from oll being poured dewn,

You do not require any agecialvexperimental #OPK

te prove that lead premide ofan be a sourace of waterp

contanination, because 1t 19 ¥Known that lead is

goluble in water, but ¥hat we do net xnew is what

lead petral will do provided it ig allewed

to dry in the soil, That wae the objent of those

experiments, I think it is proved beyond ail

- 1;}) doubt that even in three feet of sand it 1is not

NOLRAAT




Q The point was this: 17 you have lead bromide dust on
the road?,.I do not see mmch danger in that., I did

not gonsider that proposition at all,

e,

t You menticned the pollution of shallow wells®

2

—— I das thinking of the pollution of shailow wéells
from petrol direct, and froem oll being poured down,

Yeou do not require any special expnerimental wark

to prove tuat lead bremide can be a souvce of water
contanination, because 1t is Known that leag is
goluble in water, but what we de not ¥now is what

lead petrol ¥will do proevided 1% 13 allowed

$o dry in the soil. That was the objeat of those

-

experiments, I ¢think it is proved peyond all
doubt that even in three feet of sand 1t 1s nob

renoved or destroyed.

KE 0018342 +3a
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Ir Coplans

I wag rather purprised that you did not bring cut the point
of the lead bromide dissolving in water and being conveyed

by the underground water channsls, and polluting snallowif”
Wella. --- Frem an experimentsl point of view I do mot
think I oan esgtablish anything other than what you ean
1mag1na Tor yourselves -knowing that iad bromide is rairly
freely goluble in watﬁr._ r .

Do you think that is a possible ceuse of pollution?

-—— I ghould think go. T have nsver considered 1t at ali.{ §{

I am thinking more of aeccldent ‘or v design in poliuting
the well.

In your experimentis with sand you used, I think, oil
contalning lead etn&l? --— ¥ag. KHoOlhing has been used in o
the expariments except naterial which was gupplled 1o me

by The Research Asgociation.

Lead ethyl 15 eaglly goiuble? --— Yes.

Tnerefore 4o you not think that it would stick to the oil
rather %han go elsewheret --—— The result proves that it ,
goeg into the walter. 1I imavine wnat nappens 1is sune cnamioo-hi
pnysical change in whioh you get zhin ilm of oll on tne |
SuUrrace. e

3ome goaa.into tne water? ~--~ Jome goes into the water:
axperiments prove that 1t is so.

Ag ¥r cnapuan pointed out, not alli of ity «— If 4t went up

to 15C0 aea., it would take 2 *ong tine.

You did not get ail of ity -— I ald not intend to.

I suggest that one explenstion would be that z lot of tne'ffljﬁ
lead ethyl would remain in the 01l which edheras o the

gurface of the gand? --- And that the bromide might have




noasDe —e= FEUin i BIPB2riments i peint of view I 4o not

think I oan establish anything other than what you can

nmaginé Tfor youraselvesg —knawing that iad bromide is ralrly
frealy goludle in water,

¢ Do you think that is a pogeible czuse of pollution?

S

- I ﬁnould think go. I have never considered it at ali;;;y
I am thinking more of accldent ‘oy design in polluting
the well.,

In yodrkexperlmenzs with sand you used, I think, oil

£

chntain1ng lead etn?l? ~-- Yap. HNothing hag baen used 1ni”

the exparimanty oxcept material whion was supplied %o ms"

S by The Research Association,
Q 1lLead ethyl is easglly goiublef —--— Yes.

&

Tnersfore 4o you not think that 1t would stick to the 011t5f°
rather ihan go elsewhere? ——- The resgult proves that iv ‘
goeg into the water. I imagine what happens 18 some cnemiébQT
physical change in whioh you get s thin film of oil on the
gurrace.
Q 3ome goea into the water? —-- 3ome goeg into the water;
- experiments prove tpat it 1s so.
Q As M¥r Chapuan pointed out, not ail of ity «— If &t went ﬁ; .
t0 150 ea., it would taxe 8 ong tine, : ' a;Q«ﬁ
You 414 not get all of 1%% -— I d1d not intend to. C
I suggest that one explanatlnn.woula be that 2 lot of tha
| lead ethyl would remain 1n the 011 which adheres to the
- surface of the gand? ~-- Aund that the bromide might have
gone int |
Q Yeg, —- I quite agree.' _
3r ROBERT HOBRRE30K: Do you mean bromidae? -
Sir WILLIAM ¥ILLCOX: I wag talking of the oil. —--- But the inh
ig the oil taken from the engins sgump. ,
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Dr Gnplans = -

0 And coes Bhe 0il combine with lead bromide?-~- I oould:nqyf}
say. I tuirk I nave givan you the exact snalysis tnera.“‘w

¥r PYZ: On rage & of your experiments you say the 1@&& 5
compounds are solunls in water calculated as lead 0.C97 per
cent by welght, - I a3m gimply concarned with the ladd
soluble in water. W know %o & mathematical nicety wnenli
gcagsa of laad poisaning ceour, and the pareentaga is 0.35
nil;ibrsnﬁ per gailon to C.5.

Sir ¥ YILLCOXr would you, ag 3 public ofi'icial, regard the
présenbe.or Zad in detegtadlae gquantitinge in water asg s
dangerous? --— I should tnink 11 was my duty to find out
why it 7z there.

Q ?ould.you regard it a9 undesirabvle? —-- I should want to know
why 1t was‘trara.

2 ¥Would you rogerd 1t ag dangeroug to the public healith? —— Ko,

it ﬂ@penda on ?ne quavtifv araintl do not like it there ana

I ahauld try to keep 1% doun.

Q I said. 1r you found 1t 1n\dataotabze quantities? ——— Wexl. 1:7
onas found 1t in antﬁatabﬁe quanti*ies, one ougnt to 100k rcund

to rzna aut shy, ﬁz was znam,

Co R

Q ﬂnat 11m1t would you permit in water? —~ I certainly snould
nct 11Ke to panutt a3 puch ag & thira of a milligram.

Q I thinx ynu dia quot@ some rigures. --- Gne hundra2dth or a gral
in a ”allon' that 1g sbout hall a milligram. }

2 Would you regard that a8 negligitliey —-— Eén: 1 say you are on
the threanola of darnger than.v

Q You know tnat London, Birmingham and other big-cities do not




r PYE: On rage 5 of your axperiments you ¢ay tne lead

compounds are soluble in watar calculated as lead 0.097 per
cent by welghte -—~ I an 51mp1y concarned with the ladd
S0ludle in water. Wa Know %o 3 mathematical nicety when
sagss of lead poigoning cecur, and the percentsge 1s 0.35
mil;iarams Per gallon to 0.5. =
Sir wm WILLOOXY would you, ag 3 public official, regard tna_?f>
presence}cr =ad in detentables guantities in mater as 7
dang erous? -—— I should thinx 1T was zy duty %o rind out
why it #ag there, :
q' Fould you regard it 39 undesirable? ~-- I showid wanz to xnow
wny 1t was thera. f |
3 Y¥Yould you regerd it as dangercug to the public heailnt f*~ 3Q,f
it dapénda on Lhe quantity agsinii do not 1ike 1t there aﬁd‘
I ﬁhould try to xeesp 1% doun. | o
Q¢ I sald, if you found it in dataotable quantities? —— wgll,.lfff
on2 foaund 1t in dotactable quantitles, one ought $0 100K round
to r£ino out shy it wag tnere.
Q vhat iimit would you permlt in watery —- I certainly should
not 1ike to pemmit as much 88 & third of a milligram. |
QR I think}ynu did quote Bome rigures, --- Cne hundradth of a grain
in a gé;lgn: that is abnut Rall s milligram. e
8 Would yeu rogard that as hegliglbla? - Hag: T g3y you aféioh;’,
tna thraanold ef dsnger than. ‘ _
q You xnow that London. Binmirgaam and other biz ncities do nut
derfve their water supplxas from s$naillow wellpy —— Quite se.'f?
Q TYou ra:ner had in minq‘qpuntrv digtricts wnere the watsr ip |
dxrived'rrah walls, wnéh.you wore tsikxing about the‘dangar

of conta¢inazion? —— 38, I was thinking of wmy own

exp@risnce in the Army! we had a very large number of
analloi'wella, and we had to gnut them up becausge of the

céggﬁﬁiﬂaﬁion. B .5
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-“tnare was any point in tnat. beOaus

Dr Coplans

Whare wag that? -—- That was with the 3acond Army. Ve had a
great nmaay lorries drawing up near wells or water Bupplles;}
and depositing spirit. ;
Houlad yéu regerd the presence of iesd in figh as of

lmpertance from the point of view of rivers? —-- Fishing -
riverst ‘No. I do nota I,do not care a rap'about rish,
and I do not think that e of the siightest importance;

but when a wnole family has to Grink water from ona spot -

and znére is no othar sourece, I 4o not tnink those people?
3nould’$e poisonad Yy 2 pafeling car or a assing Lorry. f
You are aware that the London water suppliy eomes from tneii
Thames #ater, or a certain pmoportion of it7 ——~ This is ngt:w?
a prdbleﬁ of river poilution. R

I wan rérerring %o the contanination of river water by

1ead. ——— T am not prepared Lo Aiscuss that at all,
In.youfbexperience of tne evaporation of the etayl petrol, .

you found a congentration of over fourtesn Limes? —-- Yes. -

pia y&ufdo any‘skln axﬁerhnenns with those dirferent
renatns? - Yag, I nave done a 1ot. -

Hava you shown.tnat tnara 1s mora iead ellyl absorbea ﬁitn

roarteen tlmoa the ocnaentratinn? - Hf. RPirst of alil, -

1t 1s dif;icult to find volunteer I Go noY csre to ask hﬁﬁa

ran to ao ‘pomething that I am not preparad. to do nyselfl. .

It 18 very aifficuwit to £et 01l at 8li —---- 5

I wasg rot ofiticising, I only wanted L0 know: You dia tne‘ilu

experiment on yourga2lf with tha ethyl 1irol? —-- Yes. -

na you‘have your urine t°sted? ~-- Ho: I 41d not think

kzow what nappens




————— mtm gt e rmecayTy fe g e es e W

Q@ Yould you regerd the presence of lesd in figh as of

importance from the point of view of rivers? —- Fighing
riverst ¥No, I do not: I do not care a rap about fish,
and I &0 not think that lg of the gilghtast inportancs;

. but when a whole family hag to drink water from one spot
and there is no othar source, I 4o not tnink those peapléi
shouid be poisonad by a pageing car or a Wesing 1Orry.

Q@ You azre awara that the London water supply comes fmn tne

Thames #ater, or a nartain proportion of 1%%? --- This is notfé
a pr@bleﬁ of river poilution. -
> Q I was referring %o the contanination of rivaf’water by
192d. ——— I am not prepared to discuss that at all, ‘
Q@ In your experience of the evaporation of the ethyl petrol;z‘_.
you found a condsniratlon of over fourltean 1ires? —-- YesJ 5
Q@ Did you do any skin experiments with tiose different
stronglhs? --— Yag, t have done & 1o0t. ¥
Q Have yoﬁ shown that there 18 mors iead elhyl absorbed with?
fourteen times the concentration? —- No. RFirst of all, f?
it 1a diriiruxt to £ind volunteers. I-do not csre Lo ask §1~
man to do &omeun1n5 that I am not preparsd. to do myselr.‘wm

It ie Verv difficuit te 59% 0ii at a1l ~----

Q I was rot o?itioisln&, I only wanted L6 know: You did tnefa_
exp@riment on yourself ¥ith the ethyl POLTOLY —me Yos.

Q jzma you nave your. urin_:tostnd? ~— Ho: I d41d not think 3“1'”"

F T tnare wss any point in that. vecauge we know what nappena

in regard to animals. The whole question was: Would Leroeene’

remov4 it from +he akin?

Tou ratncr gathered from the amount put on and the amnount
brough* orY that tne difference would ——wee—

— ﬁbuld remain on me.
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or Coptans,

f ap not criticieing, but do not you think 1t would be ra!riy

interssting i you aould estimate the lead in the urina,'“_
and pogsibly in the fmaw ag well, and than you could geot &Sr:‘
ite proof not only that 1% had been adgzordbed into the skin but
nad bsen adsorbed into tha hody? --- Well, 1z it Juatiriabla
to do that on onegelrl, knowing thers is overshielming proof
that 1t doas ocour in animals?

But vnu-dia the axperiment on yoursairf --- Yes, on the skiﬁl,
It would not have done you any great harm 1f you had had tne_
analveia madey? --~ I do not know of any Azericans who nava dan
it, and I do not gea why I chould 4o it.

I do not suggest that you should; dut i you had had the
analysié of the exaoreta made, wag what I wag agking.

-~ I Oniy wanted to determine aone point, which wag whether
it was fomovaa by kernseng.

As you Xnow, the tetra-ethyl ig a rapidly qn;ubla subszance,
and 1t 1s aamitted ihatl it 1s sbgorbved very rapldly when applied

to the qxin? — ea, vvrv rapia;y. | o 5gf§
You nava no evidenca tnat tna atnyl p@trol ig abgsorbed in a

very rapla degree? - Dr ?11nn'nas dons aone work on the
question 1n axperimenta with a dead monkey, and he has come

to the concluelon that the lead ethyl has exactly the sane

action'rtnare is nn dirreranoo

But you agree that the 1ead in ethyl petroi 1s absorbed st a
vary, vary greatly 1a98 rate thun 1ead tetra-ethyi?

—— Y@a, w1tn the addition of the petrol, At renderg the
ab30rption more dirfeult . I think when 1t is applied to

,tne aurraca of tne ahzn, it dries very rapidly, and in tne




v v e eemtw puor W uu:‘\LJP‘

ite proof not only tnat 1% nad been absorbed into the skinnbu

ued Deen absorvad into the vodyt ——- ell, 1s it Justifiable

to do that on onegelr, knoﬁing thera is overwhelming pProor
that it doss ocour in animalsée

¢ But you did the expsriment on yoursaify —- Yes, on the skin.z

—

Q It would not have dona you any grest harm 1f you had had the
8nalvels mede? —-- I do not know of any Auericsng who hava éaﬁa
it, and I do not see why I ehould ao 1t.

a I do not suggest that you should; dut if you had had the
analvsis Oof the exareta made, waz what I wag asking. -
—— I cnlv wanted to determina ona point, which wag whatner
1t was repoved by keroseng,

Q A8 you know, the totra-ethyl is a repidly soluble suvstance,
and it is admitted that it 1s absorbed very rapldly wnen appliéq%
to the skin? -— Yee, very rapldiy. e

q You have no evidenage that the athyl patrol is absorbed in a
#ery rapld degres? -«— D Flinn'has done aome work on the
question in experiments #ith a dead monkey, and he has cone
to the onnolusinn that the lead etol has exactly the sane
actiun' tn@re is mo differanoa

3 But you agres that the 1eaa in ethyl p@trol iz abgorbed at a -
very, vary greatly lesse rate tngn 1e2d tetra-ethyl? s

— Yos. with the adaition of the pptrol 1t renders the - o
fx think when 1t is applied to

absorption more dirrkcult”

the aurraca or the shin, 1t dries very rapldiy, and in the

action or drying : think tnare is concentration; amd~I-thivk
thsxe~¢e~gcneen$ra¢ban.x‘g_‘ -

Dr BRIIGE: Do you gay that keroseng ¥oll not remove the ethyl
petfal‘rrom the skin? can you suggest anything that would do.

ity Ie it the rault of the Kerosene, in other words?

It is ratner an 1mportant point. —— Yes. I find that tne ;'"

W7
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Dr Coplans

Americans tried xsrosene and soap. I did not do that

besause they proved inamseives tnat it was ueeless 0 try}
anytning oeiga. 'H
You think thare 18 nothing else thot will 40 117 —-- It mé‘;
be that olive oil willl do it.
In your introduction you etate this, in epeaking of garage
work: *With regard to the solid deposits there is ro douh;
that by reason off ity physical characters and chemlnal 1
onmpnqitznn. thege subetanaces would, 1f pressnt in paint,

come witnin tne prov1ﬂiora of The L2ad Paint Ragulationg 1927;

and that workers who handie theme substanceg require simxlnr

i1ezislative protection. Wnat i1 that view baged ont
-— It 15 Dased on the fact that there is more than riva
mrcent or sorialead in the geposits,
Then it dapenae on the quantity of deoposit as to whethar the
contact 1is pufficient? -—- quite so. |
We-have no definite aviqenca of the amount of deposit
present., --- I think ¢ navg"given gome there, and it is
grven.b? The Hegeareh Aé%égiation,
But it wéula not amoﬁﬁt to;ﬂnytninv very gra2at¥ —-- I gay
that tne question of one car doaz not natter at asll; vut 1r
you a9 going to have people handling 14 all dagy long, it 13 ;
another matter.
But nobodv in a garazge would handle it all day long? ——- I an
not at a]l sure. |

I tnin tney 370 engagad on other things. — I think theyA

‘ara engaged in aonnection witn those deposits at all times.
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You think thara 18 nothing elge ithat will 40 117 —— I mé&ﬂ.
be that olive o1l #ill do it,.
In vour intrnduction you state this, in epeaking nf garage
work: *Witn regard to the so0lid deposits there ia no doubﬁ:
that by reason of itg phvalcal chnaracters and cheminal
gcompnsition, these subptances would, ir present in pairt,‘_ o
coms within the provisiors of ™e Lsad Paint Hegulationsg i92n
and that workers who handle thege gudbstances require ﬂimllar
1egislat1va protection.? What 1g that view baged on?
-— It 15 Dased on the ract that theres is more than tive
par cent of aolidfka@(in the depoelts. ‘
Then it depende on the quantity of dopoait ag to ¢hethar tﬁﬁ
aontact is sufficlent? ——- quite so. o
¥o nave no definite evidsnce of the amount of deposit
prasent. -—— I think I have glven some there, and it ig
glven by The Ressarch Ageociation,
But 1t would not smount to anyihing very gr2atf ——- 1 say
thet the question of one car doag not ratter at s1l; dbut ir
youzre.going to have P2ople nandling 1% all day long, it 15
another matter,
But nobody in s garoge would handle tt all day long? -~*§;§m;

not at azl SULS,

I tnin& tnav 31 enga&ad on othar thingg. --— I think they__ ;

are engaged in conneation with those deposits at all times.l":

But 1% 19 based on tne assumptlan that there is yalng «a baw
a conﬁidarably quantity of 1t in the garagoe? —-— This is

| 3. DQI‘ o2t

Then it depsnds on the quantity of Gust you rind in the

garag@. I do not think you quite agree with Dr Xehoe ag ta”

the amount of 1ead ne £inds in the AOPOEILE? =—— I aceepu'
his statemant.

ug
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Dr Coplansg.

You quole from Dr Carl Vogel of 3t Luxe's Hospital, New York,
wno says: *Cnly 3.4 par cent of all patients admitted haa f§4
slgnificant awountg of l2ad In stools, WwWnhat 4o you mesn 6jf15fa

*slgnificont amountg*? ——— I was oniy quoting there. Tnef§fii

had been a meating of ithe Industrisl Hyglene Assoclation dfim
the United 3tates bafors I got there In which they discusgg
this. | .
In New York it was 4 per centy --- Yesyp and ocuiside it
went 1to ag far as 1c¢C ﬁar cont.

Do vou think that 1z posgible? — I one findm 1% there,
ong aceepts 1t. _
I:am interested in thoge experimenisg on ti® gorage wnrkera.':ffg
Cne of the men was not g0 exposed %0 the Isad pstrol, and yef j
they Tound more lead on hils overali than they did on the

me chanic who wag exposed to it. You would expect it o be

the otner wav round?® ——- I 40 not Know.

It 100Ks rather as tﬂﬁugn it wag a nomal condition, the

amount of lead that was found in the foeaces. IT you had o
examined 100 garage workers, you mignt have found rirty of ;ft‘t
them with that amount? ——— guite s0.

#hether they had ueed lead petral or notf --- ¥es. That wap
brﬂugnt'out'at the Essexiﬁongrass: that thare waeg an enormous - .
distrivution or lead on the workers, o pes what the risks of |
exposﬁre WOYE.

At the bottom of your first page of experimaents I think there
is a miétake. You gay: *Linen gwab plus 2 cc. kerosens plus--
the reagégts uged for the estimation of the lead. 0.01 mgm of

lead tetra-otunyl found. (2) Linen gwad plus 2 ce. kerosene

N g



slsnificant amounis®? ——- I wae Andly quoting there. Tnere

had been a meatling of the Industrizl Hyglene Assoclation or
the Unitad 3tates before I got thers in which ihey diqousaed
thig.

3 In ¥ew York 1t was 4 per cent? —=- ¥esyp and outsids it

o

want to as far ags 1cC par cent.

¢ Do you think that iz possibie? -— IT one Tinde 11 there,
one gerepts 1t.

§ I.am interegted in those experimenisg on the gorage workersg.
Cne of the men was not g0 exposed Lo the e ad patrol, and yét'
they rfound more lead on his overall than they 4id on the i
e chanio who wag @xpoged to it.e You #nuld exp2et 1t to be
the other wav round? --- I 4o not know.

¢ It looks rather ss though it wag a nomal condition, the
anount of lead tnal was found in the feaces. IT you had
examined 1C0 garage workars, you mignt have found Tifrty of
them with that amount? -— guite so. |

0 wWnather thaey nad uged lesd petrol or noty —-—- ¥es. fhat wap
brought out at the Essex Congrags: that there was an enormous
distribution of lend _on the workers, o see what the risks.of‘
exposure ware. |

Q At the botitmm of your rirst pdgn of experiments I think there

18 a mistake. You say: "Linan grab plug 2 cc. kKerosens plus -
the reagentas uged ror tne egtimation of the ilead. 0.01 mgm ot

lead tetra-etnyl found. (2) Linen swab plus 2 o kerosene'”'

plug 1 ce, of ethyl petrol., Corrected rfor the blank. 1.1 mgﬁﬁ
lead tetra-etnyl found.” Y think that must be a miétake. |
--— 0h no, that iz all r ignt.

Dr BRIDGE: It geems a curioug thing to find those words.

Sir Wi WILLCUX: I did not understand it. ——- There iz a certéiﬁaﬁ

amaunt or lead.
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I* Coplansg

Q Yeg: 1 can understand it being *iesg*. «-- ¥28, I should
have g83id *lead®. It should be Plead®, not *kerogensav.
Dr BRIIGE: As to thir question of lead =2¢£ compared wltn

aclids: they 4o not contsin only lead petiroi zcld? —-—- Quits

50 Tna lead 18 nmore active on the vkine ‘
Q You auggeet that it shouvld b2 scheduled as s poisont ~~;:f
You would gehedule wnita load ag wally -—- No. Iffit is
xnown that it produaes abortion, and 1% 18 XnoWn ——-—-- V 
Q Of courge 1% i3 very important? --- ¥Yaas:l L7 it is kncwn E
that it will produee aboriion. ” 
g Then you think it ghoulid be gohaduied? --- Yes, bacauae 6ff
that, |
Q@ Do you think women rub it into thelir skin in arder %o
produce abortion? —-- I 4o not know what thevy will do.
3ir Wn WILLCOX: They sansdule diacwlum? -— T23; and women
%ake disculum. | S
Br BRIDQE: It ig not the queslion of scieduling ethyl p@trol.
but the ethyl 1tselif? --- DR no: the dead sthyl 1tsa1r._.;”“:
‘Thﬁra is Jead sthyl being 2018 oy the ¥.D.H. in the last
tnrea yaara 88 an ordinary articla.

sir Wm WILLCOX' . Lesd et hyi? -— Lead ethyl. There it is: ..

tnpy ﬂell it concentrated as lead ethyl.
CKAIE&AE: Thank you.

{Phe witnesg withdrew).




Dr BRITeEI A8 WO Wile guestion O leézad 38 ooparisd wilii

acids: they 4o not contsin only lead retrol scid? —— Quite

£0, The lead 18 1more active on the gkin.

You suggeest that it should b2 scoheduled as & poisont -»—”ib
You would gchedule whife lead ag wallf ——- Wo. Iffit 1éf?V
1 knownutnat it produaes abortion, and 1 1g Enown —we-- &f
Q Of course it i very lmportant? «--— ¥Yas;: i 1t 18 kncwnﬂu

that 1t will produce gbortion. i:

. Q@ Then you think it ghouid be gcheduled? —-- Tos, because gf
that. | ' -

Q@ Do you think women rub it intn thelr skin in order %o

B produce abortion? —--- I do not know what they will dnélfi: ‘

3ir wn ¥ILLCOX: Thney sanedula diacuwlumy? -— Yea; and wnmsnfh :f

take dlizoulun.

Ar BRIDIR: It i3 not the quaation of scieduling ethvl pstféi;éh
but tha atnvl 1t5§1r? - On not ihe iead ethyl 1tsalf.f  ;
Thora is je3d eithyl belng 2o0ld ov the B.D.H. in the lasfi :
three'yaars #g an ordinary articie,. B

Sy ¥ WILLCOX: Laad et hyit --- Lead ethyl. There it is:
tney. #2ll 1t concentrated am lead ethyl. |

CHAIRMAN: Thank vou.

(Tna_witnasa withdraw).

(The Commiitee adjourned for lunen).
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Mr He 8+ ROWELL called and sxamined,

CEAIRMAN: I think you are the Directur of the Ressarch
Association of the Allied Mutor Manufacturers? —-—— Yes}

Q You are the senior asscclate of the School of Mines, a - -
Bachelor of Science and have various vthsr distinctiéns;ii

You have buen concerned with those experiments that Dr

Coplans has been telling us about this‘morning? —-—— Yes;
- Q Hany of them Wers dohe at your Resemech laboratory, I think
-—= The engine tests were done there, |
Q Would you tell the Committee briefly what yow can tell them
in regard tov the health dungers of this ethyl gasvlene, Firéi_
of all, in regard tu thess two mechanics, wers they your '?*;€
workmen? --— Yes, |
= @ Did you nvtice at all that tiey were 11l? —— o, sir, they
were not ill; and tiney were repsatedly -questivned during the
tests as to ﬁhether'thqy folt any 111 effects, Without

exceptivon they answered no.

Q You are familiar with the finding of lead in the excretayl;
of one of the &orxmen?_~4- Yes,
Q@ Duv you attach aﬁy7¢9n9§qﬁénce to that at all? -— No, In
fact during the @rogrssé‘of the examination I was 1nformedﬁggé
that iead hzd been foun& andl therefore asked the mechanie |
tuv enquire of the specialist at the culleze as tv whethar
the lead had any influence, sv that he could take him off
DA his work; but he was informad that the trace vf lead was +. .4
o 2 ﬂ@f sv minute and might easily be caused by svldering —- or

which he did a govd deal -=— su that there was no danger

w_;g}apparent from that.,.




Association of the Allied Motor Manulacturers? -—-— Yes,

Q@ You are the senior associate of the School of Hines, a
Bachelor of Science and have various other distinctions,

You have bheen concerned with those experiments that Dr

Coplans has been telling us about this morning? -—— Yau,

L Q Many of them were dune at your Regemech laboratvry, I thinkf

—-—= The angine testuy were done there. :

Q Woulid you tell the Cuommittee brieifly what you can tell them -

o _ in regdrd tv the health dangers of this ethyl gasvlens, Firsﬁ
of all, in regard tu thoaa twu mechanics, were they your .

workmen? —-—— Yos,

{+ Q@ Did you nvtice at all that they were ill? =— Ho, sir, theyj”
were not ill; and tiaey were repvatedly questioned during tﬁé[
tegts as to ﬁheﬁher they felt any 111 effects, Without
excaeption they answeraed no.

Q@ You are famillar with the finding of lead in the excreta
of one uof the Worxmen? — Yas,

Q Du you attach any comsequence tTo that at all? —— No., In
fact during the pruogress of fthe examination I was informed
that lead had been found andl therefore asked the meohanio_‘:
tu enquire of the specialist at the cuvllege as tuv whethar
the lead had any influence, 8v thal he could taxKe him off
his work; dbut he was inlocmed that the trace vf lead was
sv minmute and might eadllj be caused by svldering =-- of
which he did a govd deal ~— 3v that there was nv danger
apparent from that, _

Q@ So you did not yourself thing that the lead that was found
in the excreta had necessarily come from the éthyl patrol?
-—— Wall, I did not personally. At least for svme tima I did
not bvecause there was nuv lead found in the second man, On

guing into that tv try and ind the explanativn of it I found
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Dr

Iy Rowell.,

that mechanic A. had been wurking at the engine, whereas
maechanic B, had not and mechanic A. was more expused to thp
activn ot ethyl petrol -~ if it has an action -- than any
ordinary man in a garage or in a mutorists depot could

possibly be. He was cunstantly adjusting the carburattor
very vften holding his hand vver tie inlet: his arms werse

frequently expvsed, and in filling the uverhead tank

occasivnally the ethyl petrol would tricZle down.his arms anéé
inapite of warnings he did not taxke any precautivns tou waahw
it off; ¥wv I was not surprised fv find lead sterage! ner
wag I doubtful that it was from the ethyl pestrul.

You think gome of 1t did come from that? --- Yeos, I think éé
These wurkmen were engaged I gather in scraping these enginéé;
-—— Yes., That was after the cars nad done Ttheir mileage, O
They were brought there and vzsned out and various deposits"'
were raumoved,

Those %two mechanics were gngaged ovn that worgk? --— They weréff

both engaged equally on the sceraping! I did some myself: in 

fact I tovk part in remuving-every depusit in vrder to get. .
an idea of the texture and hardnass of it.

LANDZR: Thers are one or two very minor points I should 1135;
to ask you about;3“Couidw§du desorite Just a little more
at length the nature of the texture and hardness of the

deposlts you have Jjust referred tu. That is to say, to what .

. extent is it conceivable that thuse deposits mizht maﬁ@ dust?

~ thing cvld and with plenty of olil you gel a lead mass onzthév'f
Wil ] , e R S B A

—-=- Certainly. <The nature of the depuvsits varies very'widelyhj
indeed according tv the cunditions in which the enginarhas

been running. For instance, vn a small engins, running the~]ﬁ
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ordinary man in a garage or in a motorists depet could _
possiblg be. He was cunstantly adjusting the carburettdr;
very vften holding his hand vver the inled! his arms were
frequently expvaed, and in fi;}ing the overhsad tank

occasivnally the ethyl petrol would tricXle down,his arms a

inspite of warnings he did not taxse any precauiivns tv wash
it off; 8o I was not surprised to find lead sferage: nor i
was I doubitful tanat it was from the ethyl petrol, :
You tikink some of it did come from that? -—— Y28, I think so
Thése workmsen were engaged I gather in scraping these engi#&iﬁ;
—-—= Yes, That was after the cars had dune tﬁeir mileage. J
They were brought there and vpsned oubt and various deposité
wers rsmoved, |
Thosé two mechanics were gnzaged un that worLp —— They'wafé
buth engsged squally on the acraping: I did soﬁa myaelf: iﬁﬂ
fact I tovk part in romoving every depusit in uvrder tuv get E

an idea of the texture and hardnass of it.

LASD2ZR: Thers ars ovne or iwo very minor points I shoﬁld 1ike;j
tu asg you about., Could you desaribe just a little mure

at length the naturs of the Sexiure and nardness of the
depuosity you have Just referred tv. That is tuv say, to what

extent is it conceiVable thac thouse deposits might maﬁ@ dust?"”

= Qertainly. The nature of the deposits varies very widely
indeed according to the conditlons in which the engine has

been running. For instance, vn a small engine, running the ;“ 

thing cvld and with plenty of 0il you get a lead mqss on the
gurface, In the sllsncer. egpecially if it is deficient in

‘ A
i : \\

oil, you certainly get mostly carbon, Ycu get/a looae carbonft
| RN N A
with a greyisn tinge in tne lead nmixture. Bgt‘the depoSiﬁd \'

L

vary not only in hardness, but gsumetimes you get it as though;

the engine had been running/some miles fur instance with a
. N
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- o rich mixture and plenty of vil, you g=t a cuads of carbdon;

and then you can surmise after tmat thalt the engine was |

run hot, and with the leaner mixture yvu get sovme of tha»dld

carbun Burnt off and a dﬂ?er carvon depusit, Then you get

& fresh layer, Then gometimss in the exhaust pipes and |

exha&st valves you get a very hard redlish deposit. It is

hardly a seale, in fact it is hardly a depusit, it is mor

1ife sume alluy vn svme iron, The varieby of the deposit:

4 was sv great that ne attempt was made %o analyse, byond 1

une or twy ovutstending features, In genoral I think it wﬁg;

found that the exhaust water contained mere chlorids and
the carbon depusits more brumide, but I should not like

to mage them Tov definite. 5

Q Would it be Lair to summarise it by saying that the puwdaty;f
M Ie material was more liely tu ¢ume frum ths exhaust pipe; and

the dust wnich has cume off during de-carovnising, vr something

l1ize that, 4s on the average, generally speaking, a wofter .
material »-«: anm thinXin@ more vf the dust in the garage

rather than the dust in the street? —— I find it very

aifficult to answer, because un the exhaust valves as a

. rule you get a drywtyin:}anr uf duat, but underneath you ﬁ

= ‘get a hard pink scale :t}:iéfﬁ"flias up, and thet is difficult
"% to amalyss, Then in é#ﬁg.of the valves where one oylinder
| is over-viled, fur‘instances,'you get the vil hulding the
carbon and the dust in‘aVSoft layar. I thing the great

dust danger, i’ there is unsp lieu in the silencer, mub

mvst silencors are seldom clsaned vub, unless there is
bagi-riring in the gbreet, then you may get a cloud of

- black dust hlow out chrowrh firing the silenasy.
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a fresh laysr, Then sd’_metimas in the exhaust pipes and

exhaust valves you get a very hard redlish depesit, It ia
hardly a secale, in factv it is hardly a deposit, it is more
1ixe some alluy vn some irvon. Tae varisty of the deposi‘b“_-;
| was 30 great that no attempt was made tv analyse, byond ‘
gne or twy outstanding features, In genoral I think it wa
found that the exhaust water contalnad mure chluride and -
the cé,rbon depoaits mor"é :bromide. but I should not lixe
t;: maks them tov det‘inite.
Q@ Would it be rair to summarise it by saying tma,i; the powdéfy.
153 material was more liz:aly to ceme from the exhaust pipe; and
the dust which has cume ofi" during de-cazr'banisin@,’. oy z’somethﬂ.hé}
like ’mat s 138 un the average, generally spsaking, a go ftei' :
: material - Iv am thinking mors vf the dust in the garage
rather than the dust in the street? —— I find 1t very
difricult to answer, bscause un the exhaust valves as a
; rule you get a dry thin layer of dust, but underneath you
get a hard pink scale that Fflies up, and that is difficult
to amalyse., Then in aaina of the valves where one cylindar
is over?uiled, for 1nstan_ces,'you get the uil holding the
carbon and the dusd in a aoit layer. I thing the great ...
dust danger, if' there ia onsm Jies in the sglencer. Iud J
musd silencers are seldum clsaned vub, unless there ia
baax.-oziring, in the abreat, then you may get a cloud of
- black dust blown out thtough firing the silenocer,
§ That is perhaps lixely‘f;o; occﬁr at long intsrvals with a
car, but it is a fairly definite thing tv happen, is nov it,
You might get storage in the exhaust pipe. Could not you
say that with practically every car, perhaps unce a waek,
you mibmz;clear quite alot of atufl out of its silencer?

ww— By back-firing, yes you would,
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Dr LANDER! Thank you. : ,,
MAJOR GAI.W“‘Y , Were thaue mecnanics who were tested ygur mm

Hr Roweld,

v here it is a sondition lich jﬁt'nau? ——— Y33

I am nvt quits sure ‘whe‘tnar thais 18 a allly questivn., It

vecurraed tv me in cvnnection with where you say it is seldonm
that a motoriast needs tuv adjust hnls carbdursttor, I was

wondering whether there was any tendency with the uss of

ethﬂ. patrol fur the ca.rburettar to need adjwusting more
freqummtly. where the veﬁml had been standing, vhere som
decompusition had taxen place, and where there was a
tendsncy for the Jets to _get gtudped uUp MUYrey ——- Suppoair‘:\g_m_
a car is standing for a lung tims, in vwhieh case the 'm:rd.:
Ygeldum? applies ~- in regard tu stupping the jats we havei
found that sxcept where»the ace‘cyléne lamps are uasd, Buﬁ
in regard tuv the carburettor, unless the engins was runningj
very badly it ia very unlikely tnat Jots get blocxed, | \
In the last paragreph, referring to your letter in Hature =—- -
whidinl have not before me at the moment -- you say the
maximum pussible intreuse of ensrgy vbtained from ethyl petm
-- that I suppose is with the pregent cuvncentration? e
_— That i so.

rnecnanics? - Yes .

Were they vulunteers or were they just detailed to ths w&rkg
-== They were d.etaile&. I¢ was part of their worx,
They did not seem tu mind uasing this stuff at allp == Nu,
Had they any apprehension? ~-— Ho! except tmé as regards a

any apécia.l tests that I had vccaslon tv forbid, because i%

was not part of their work, but the testing vf engines and .

Y T T O T P N oA sy sm we N Y o 2 e
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that a motodiat needs tv adjust nis carburettor, I was
wondering whether there was any tendency with the use of .
ethyl petrol fur th.a carburettor tu need adjuuting mcre

froguen.tly: whers the petrvl had been standing, where aom
desompusition had taxen place, and where thex‘a was a
tendency for the Jjels to get stupped up MUre? —— uuppoaing
a car is standing for along time, in which case the word

“seldum? applies ~= in regard tv stupping the jots we nave ‘not

found that exXcept Where the acetylone lmups are uaed, .‘E'»\art:‘t
in regard tv the carburettor, unless the en.gine was mniné
very badly it is very unlixely that jJets get olocxed.
In the last paragraph, re}ferring to your letter in Nature ==
whidinl have not before me at the mument —-— you s#ay the
maximum puzsidle increase of energy odtained from othyl petfqi
-= that I suppose is with the pregent cuncentration?
-— That is su.

o Dr LANDER! Thank you.

MAJOR GALWEY: Were thase mecharics who Were tested your owm |

Q

KE 0018364

mechanics? —=e You, A
Were they volunteers or wers thgy Jjust detailed to tha m:r}'?
-== They were detailed, I'c was prt of thelr work,

They did not ssem to mind using this stuff at all? =~ ﬁu. .

Had thev any apprehension? e Hol! oxXcopt mt a9 regarda
any spacial toste tmt I ha.d veceasivn tw forbid, because i%
was not part of their w¢r1c, but the testing of engines and :

experimenting with a.ny wrt of fuel is part of their work '
and they are axpected ’gu du it,. )

They did not seem tu m:l_.nd .uﬁing thiy stufi? -~ If they had
they woulzi have had v ,gé.

And they still employ on }thia the same W0 meny w—= Yaa,

54
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of that caleulation, Ia 'cna:& 94 milligrams un the aasumptionf

Mr Rowall,

Have you noticed a.ny detriment to thelr health at ail? =-— Nvu,
As rsgards Dr wplems finding abuut the overalls, have you.
as & matter of fact ta.xen any steps as reg&rds laundries

gince that time? =w—- Na.v Hormally I insist that they she.ll

have clean vveralls o»nee & waeL, bub fur the spaecial

purpose of thia experiment the vveralls were uged contimvusly

from the baginning ta the end, ant they weare certainly véry
dirty. |
Jo that those overalls would be aomarmally dirty? —-— Oh,
vary much sv, Perhaps I might explain the preponderance |
of the material vn the vverall of mechanic B, vy saying
that he has & very bad habit of wiping his hands on hig
overalls. - .
PY®: There is a figure which I think yuvu ars responsivle
for, which was quoted this morning, namoly, 94 milligrans
of lead pr cuble metre vl oxhaust gaa? - Yoy,

That geems to me rat‘ler &n impertant fisure, because
cer‘cain calculationa ware based upon it, because the &noun‘c i
of lead por cublio metrewat e:;haus“c gas would depund upon
the mixturey 9trena’ch? --- Ye’é. .. , _
i thought iv might be useful if you wonld tell us the baaia

that Just enough air was tamn in to burn all the petrol
eghyl? —— Hu., ~That ia womed vut un a 084 mixture, as
12 to 1; but 4if you tagke 16 to 1 then yuu get a greater

volune of exhauut @as, and thsrefure a luvwer lead coment

per cubic metre, Then again 80 milligmms par ocubic metre.,

that is 16 vo 1,

v Pant vt wara a4l lowdine 4 e Gd mi 114 o rarma e o ot £on
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since that time? ==- No. HNomally I insist thab they shall

have clean overalls vnge & wgeL, but fur the special

dirty.
S0 that thuse overalls would be aonarmally dirty? ——- Oh, -

very much v, Perhaps I might explain the preponderance

of the material un the vvérall of mechanic B. by saying |
that he has a very bad habit of wiping his hands on hig "
overalls. -_ - .

PY®E: fThere is a figure:"‘which I thing ya»u}ara résponsible

for, whichh was quuted tﬁia morning, nawely, 94 milligrams

of lead par cublc metre of exhaust gas? --- Yes,

That seemus to me rather. an important fizure, bscause _
certain calculations ware based wupon i?t, becauss the amuunt

of lead por cubio metre vf exhaust gas would depend upvn '
the mixturey strength? e Yeos,.

I thought 1t might be uséf‘ul if you would taell us the ba.aia: .~» "
oi that calculation,. Is that 94 milli.gramu vn the assumptian
that just enough air waa tagon in to bum all the petrol f
ethyl? === Ho. That is wumed out un a 084 mixture, as

12 to 1; but 4f you ta.v:eflé tu.l then yuu get a greater

volume of exhaust gas, and thwefore a luwer lead content = -
per cubic meatre, Then aga.in 80 milligrams per cubis me‘bre. _
that is 16 to Ll.- |

In fact yuu wers a.llawilﬁé in the 94 amilligrams for é artain
richness of mixture whim would bs normally existing in a
motor car engine ? w- I’t is a govd average figure. ‘You could

go tov a 10 to 1 mixture,' in viaiehh case you would h&ve to taxe

* \

- 108 milligrams per cubic mebra; sv I think 94 is a vary good

average for running conditiona.

0018366 : 8%
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(What tha dewmmsiti n‘w'
"”'ly;vdepeaita on the Walls -a'
4‘ fuel itaalx appea.rad ’cu 1039 a little of ita colour. I cauld
ot aa.y very derim.taly un ‘$hat . )

ir Rwell,

1 wanted to be qu:.te clear that you wers not taking a lean
mixture then? —~—— xo .

ﬁwre in & paint that I ought te mentia
I think: that 15 tha.#,% 48 caloulated vu% on the o.aaumption

of 3% gra.ms of mstallict{.‘.héa,d per gallwn ef petral. The 1@&4

content in the- J.ead petrol varles sumewns.'b from perhaps }.

tv 3.6. av tha.t by aaaumins 3.5 w9 have nu*b bem weighﬁing

small®., Hava you done any axperimante on that. deaomposiﬁion
of totro-ethyl lead? == Yaa. W& have duna quits a nwaber o
expariments &k with pura tetra—-ewyl in petml, in various -
proportions, but the mosi; 9triking experiment -~ whieh 1
carried out personelly - ...... was in connsction with cuorrosion.

1 was interested to xmw whvtner engine eylinders or peﬁml

tanks are not corroded wich tihis new fuel cand I put varicma

aamplea of metals in bowles with varisus tuela and foun&

no corrosion. I fuund tha ethyl petrol decumposed vory

ra.pidly, fraquamly under th.e action of vezy ___maderate haat

-I’du ndt Kngw, hut 'chere were
:}he* bottle = m‘y 'aap'asité,”aﬁa 0

Lid yuu teat the arz‘act at’ the tsmpsrature on the deoamposi- :
tion et a.ll‘? —— o, I shauld not call it a tesd, It wa,a morc

observa’cion. Any gold aurfaoe in the ensine appeara to G
retain more of the character of ths original fuel. naturally,
than a nw dufface.

SN

’w.m'm s @ty i-.hn'h dmn.smfmni Bdiavh iy 7k i Tap ek hn Tom '..vqfa;,.a,d;...c
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eontent in the J.eaa petr l varies sumwm'& from parhaps 3
tv 3.6. 80 that hy wsumins 3.5 we hove nut been weighti |

the evideme in t’avuur ur «me gide,

G On page 3 of your mamorandum in the first paragrapn you sa;r

A

“Morevver lsed tetm—ethyl appsars to dsc.xnpaae very mpidlgr

H
&

in the open and the total quantitias upli‘a are pmportziona’ba
' smsll®, Eave you dane a.ny experiments on that decompositia
N of tetru-otiyl lead? =—- '.faa we have dune quite a ruumber |
axperimenta £k vrith pura tetreretmvl in petml. in varicu

23

proportions, but tha wa‘fh" stri&ing expemman'a — wn.tch I

i carried out personal],y wwa.s in oonneemon with cotrosion

I was interested %o xmw whether engine cylind.era or petm "

tanks are not gorrvded wit:'x this new fuel +and I pue vario

- a&mples of metala in butﬁles with various t‘uala and fcund
09 corrosion. I found tm ethyl petrul dacompoasd vary

rapidly, fraqusatly undar tm aation of very modaerats h.ea‘b.
‘ What tha decomposition waa I dv not know, but 'chera were L
depusits on the walls ct‘ the bottle ~= gray dapasits e.ﬁo. th.

fusl itself appeared to 1::39 a little of i’cs oulour. I could
not Bay very darinitely on *nha‘&. o

Q Did you test tlm effact hqf tna tamparature on the decampqu
tion &% all? o Ru, ;r.

observation, .Any gold "surra.oe in the em;ine appears o
retain more of the chs,xt ter of the arigina.l mal. mﬂumlly,”
than a .‘awb Mfsoe. :

— , Q Would you say that decdmpo,si“ion is li&ely ’w be .in oxidation&
. - wwe I do not Xnow, I have rvad Meller vun Lead in cunneotion K

with this work, and found that the cenditions likely %o
voour both in the engines and the pipes are so cumplicated -
that 1t 18 very difficult tv reach anything more than very
general conocluaions., In the engine oylinder, for instance,\.
you have an atmosphere rich in C.0., whors youw gat lead !
oxide belixg reduced, and very ot‘ten Smatnosphére 18
fluctuating & guod deal alav, I should have thought that
the decomposition of the tetra—ethyl dead -=- I anm spea&iug
not a8 a chemiat dut frum general abaervation - in
rather & Dbreaking down or the cumpound. ' :

KE 0018368 ‘ S e
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Mr Rowell

Q@ The point I was raalzi'ﬁdfing tawarﬂs wag this: whatﬁam
irf there i any axnsnx tetra-etnyl lsad, that should )
into the crank ea&a intc tno oil, 1% s lixely to ruum

| lead tetra-etnyl seeing tnat the 0il 12 nertain to ve

S . well aerated, and that 1; is at a temparature or 50 dagrac“

or €0 - wnathar tnnzrlaan tetra~-athyl is not very likely

become decampased or bxidisea into pome nan»volatile t0 
—— Tnat ig wy 1mpreasion. mn ract, apart rram %ha starﬁv
conditiong - atartinﬁ in cala weathal where you mignt get'
1iquid petrol eeming down the aylinde: walks into tne cranlb
. cage - I find 1% vgrnyerisult 10 imag ,
load ever reaochas the araﬁk caae; and we found juﬂt reaan_
only one exsmple of ohviouﬁ tetra-ethyl lead on tne )
~cy11nder head, and th&t was dua to the ergine having
stopped Just aftar an lnduction stroke, so that the 1£qu1a
pstrol nad been arawn in.on to the surrace berore the nex%
'rirzng strnxe vagmn Tn@re 18 toat possfbllity of tetra»ethy
laad 1n tna Tornm of a petrol bemg either in the orank oaa& (-}

or'in tna aylinaer neaa'ibut tne auount 18 axtremaly amal

‘»'tnanvln eleaning tna%oil tanxf e ¥ anould not 11ke to éay
tnat. :Tne rish aepan65 ﬁo muc; on the care of the man, and
jwmtnér he nas small cm.s on nis hands; but I showld say that
in cleaning ansinas out, either in the oylinder heada or'_ij’

KE 0018369

N arank aasaa, .nere 18 axtremely iittle need ror contaot w
5}55»1 | the akin. / | |
o Q. mt evan ir tnara wera eantaat with tnm skin, it 13 not




iead tetra-einyl seeing that the oll is certuin to ve fairly
welr aaratod, and diat 13-ia at a toamparature of 50 degrees
ar ao - whethar thut lead tewra-etnvi is nol vary likely to
veceme docomposed or oxidiced into 2ome non-~-vowatlle Tormy
—-—= Trat i2 v inpreseion.  In Ifaet, opsrt Troan the starting

sonditions - ebturting in enld weatuar where vou mignt Zet the

¢

’.J

iguid vetrol caning down Yng ovlinded walids into ithe orank

(J
[
»

aze - I find iy very difricuis to inagine the teira-elnvi
12u4 evar raacnes Lag orank casey ond we I'nund just recently
oniy oneg example of obvinug tetra-2thyi iead on the
aviindsy nesd, ond that wee due o the enging naving
#hopred just s'tar an lnduction siroke, eo inat the liguid
peLral nad beésn drawn i on tn thie surface vefore the rext
Ziring slroxe begmz ™ers ig toat possivilliy of tetra-athyl
13ad in the Tarp of g D2lrol bhowng eitarr Ln R cerank casgse o!
ar in the oviindear head; bBul the zuount 1z extremely snmall.

PROY, DIICN: In view »f vhat yvou 2av, «“ouid vou tiaini tiers
vould be any wore danger in eleaning oul the oviinder neads

than in clesning the oll Luni? -—— T shioulid not 1ike Lo say

that. The rislk depends s0 Lueh on the care of the man, and
grethar ne nag snall culs on ale nondsy but I should say that
in eieaning 2ngines oult, #itiier in the cylinder heads or the
erank casex, thare iz extremesy iittle nsed [or contsct with
the akin,

9 But eoven if thora were cantaclt with tae geEin, v iz not
angerbed into ihe gyeiew ordinsrliy? —~~- I puppose notg
but thut is not oy provirce,

9 I mean, contaet with the ehin would not rmatier uniege theare
i# lead ethvi? —— EVen then wa do not mind: w2 uge cottonwol

nr nutton clotnh, to wWipe sut ihe rinal tracag.

KE 0018270 o
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Q It i quite an ¢asy matter to clean out thesa deposits?
- 0Oh Yos.

Q@ And the danger 1ps seald %o be due tn the dust that is
caugedy ---— Yesg, T -

] Take tne gage or ary pa&ht. old paint, such &s ip used zn :
thase uaya. you use a wlper to wipe 1t dowmn? —- Yes. :

Q Suroly‘tnat could be done in the game way in tne aylindaer B
heady? --- Yes, I should tnin& g0. If 1t was dusty, tnere_:

¢"’ .
i

1z no more aifficulity in dusting it than in dusting the rlaor.f
Q Quite. You could not give any figures as to the amount or :

leadq in this d&poait in comparieon with the amount or 13&&

in 0ld scraped-orf paint? ~w T gniould have pald less; but

I cannq; romember what tnezgggition of paint ig. I shauld say

L 1t ip generally 1eea on account. of the carbon. The oarbdon

rformg a very large bulks dut 1t 18 less in the deposit.

Lese 1n the cylinder? -—- ALl tnrough.

Wnat beconea of the 0l¢ paint that is seraped off our

'nnuses? -— 1 ap not know; in raet I have .only ssan them Lg;

soraped orr bv burning a : blow 1amp.
o Q ‘Tnat 13 out or date; but what ‘vecomes of the 014 paint®

f4-~¥“xéﬁou1d not say.,,ﬁ d,§¢-

Q. noea 1t oontaminate tha workman? It might if it is
discarded ‘and is not gayefully aolliected? --— I Jo not know
whetner~1t 15 burnt or how it ig done.

gir ROBERT ROBERTSOH. Foilowing up an anawer thal you gave. to

nr Pve that you did not aee why thers should bve any

undeoamposed lead tetra—athyl in tne orana care 0il,

v
T3

;have naa some evidence put before ug from which 1t 48 -




Q And the danger 1is said to be due to the dust that is

causedy --- Yed.

|

§ Take the oase of ary pa&ht. old paint, such &8 ip uged 1n
these days, you use s wiper to wipe 1t down? —- Yos.

Q Suraly that could be done in the pamd way in the @ylindar
heady -—- Yos, I shouid think go. If 1t was dusty, there
is no more airriculty in dusting it than in dusting the r100T

g
1

Q Quite. You could not give any rigures ag to the amount of
lead in this deposit in aomparieon with the amount of 19&&3'%1

I eannot remember what tneApaeition of paint is. I anouldlcay
L it 18 generally les3 on account. of the carbon. The oarbon e
Tformg a very large bulk; dult it 1o less in tné depogit.
1988 18 the oylindert --- All through.
" g Wnat bécbmaa of the 0ld paint that is saraped of'f our
hougeg? --- I &% not know; in faet I have only seen them

scraped'orr by burning a8 blow lamp.

-

. ' Q That 1& out of date; but wnat becomes of the 0ld painty
b -— I could not gay.
Q Does it contaminate the workman? It might ir it is

discarded ‘and ig not careluily collected? --- I do not Know

'wnetner 1t 1g burnt or how it ip done.
8ir nozmar nos&nrson-' ro;lowing up an answer that you gave. to.

‘ur Pve that yOu did not see Why there should be any
rﬁ}undeoomposed 1ead te&iﬁ;athyl in the crank cage 011,

. we have had ‘some avidence put'berore ug froa which 1t s

',deducad tnat tnere s 1n tne orank cage olil a certain amounz :

mr 1ead tetra-etnyl, would you ve surprisad o hear tnat?
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Mr

: psak valne a& maaaure ar diluticn;taﬂﬁan oan ve 3hown'&nah
g:the Jead Pisk 18 negligrbla“ fhat of course 1is merely

Mr Rowell

used by the institution which examined that lead?

-— I nderstand it was the fixed snalyeis,

was not thnat used simply for an affinmative %estt —— NoO,
I think not. I cannot say from peraonal knowledge, but
I understand that the method that 1s now used in these

exaninations 1§ to insert a minute fraction of lead and

take a pnoﬁograpn.

Put 1% tnvougn the 5pg°tr°330p9? - Yogi we terted 1t
tnrough photographs. “
You tnink that wag not used arfirmatively? --- Ap far as- ;“

1 know,

CHAPMAN: There is a statement nere - I think 1t is quateaf;“ig
from some American publicestion - that pt the peak hours or
trafri a ccntamination ar 0.8 purte or curoon nonoxide Qt*~
ver 1¢,CCC parts of a&r &xists‘. - Iz that on page 219 |

I bag vcur paraon: it 15 pn page § of your prncr, the rirst

par raph. ~ww That 1@ taXea Ironm an automobile journsl,

and I unaeretand it naﬁ besn‘uaaeﬁ on a report to anian tn& -
chainzan rerarreﬁ tniﬁ mMrning. j | |
1 rollaw. Tnen 1n tbs nﬂxt ventenae you ssy: tﬁwtng thie

: deéuctxan and is based, I fuPPOSQ. on the aspumption that laad

. _«)-togather‘ OI' do you think there 'i‘f@ula ba at any m(_ﬁngnt 3

would riae or rallﬁgxzmngggg ﬂitn the carbdon monoxlde. Km?s;
vou any vlews on the watier wnether thare would be any )
noasibillty of tha lead lneresaing whlie the carbon mnnoxldcgg
diminished. or do you thini they would tend to rise and rallff
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I think not. I cannat say Lfrom personal krnowledge, but
I understand that the method mat ia now upged in these
exaninations 1 tc insert a minute fraction of lead and
take a photograph. |

Put it tnrough the speotroscopat —— Yoeoi we tented it
through pPhOLOZraphs. |

You tnink that wag not used alfirmatively? -—-- Ay i'ar ag

I know. -

OHAPMAN: There is a ptatement here - I think it is quoted

from some American publicstion - that gt the peak hours of . i

por 10,CC0 parts of air eX1ELEY\ —mm I& that on page 21

I bveg *rqmr paraont it 15 pn Pags 4 of your proot, tne nré#
pamgraph. - That u taken ITroam an automodlle journsl,
ant x mderstana. it nag hesn bvaged on a raport to which tha
Chairran rerarrsd this morning. '
rollfz-'w’. Then in the next sentence you ssy: sUstng thip

poak value ar 4 meéasure of 4ilutiornjiemiex ozn Le enmm that

the lead rigk is negligible“ T™hat of course 15 merely

de&uetlon and ig baséd, Zt fuppose, on the assumption that ;Lead
would riee or fall M :utn the ¢ardon monoxide. Ha?e
you any viewn on tm mattar wnethar there would ve any
posaibil&t.y or t.na 3.ead irmroaaing wniie the carvon mancxide
dimimsned. or o you ms.n; they would tend to rise and ran
togethsr, or do you r.mm. tnere would ba at any noment a -
prepondsranca of the oax’oczn monoxida oning o its greazsr
praeipitauon and the greatlar tendency of the lead to

remain? --- Yest @ fomed the view that the igaq was 80
rine;y diviemd, it being preauced in great dilution, and t.ho

amount dilute67 enomous quantity of alr; anda it woula. b

RE 0018374 59

traffic @ centanmination -cr 0.8 farts of ouIbon ronoxide e



g
D>
(4]
v e}
pa—
<
L)
8]
X

ir Rowell

digonarged, and a very large amount would be ahsorbed pernaps
in carbon particles art@:waras, carried ny water vapour, .
an¢ I ghould say that the lead dust, as metalllc dust, is

: probab1§ a very gmall proportion.

Might not scome of it Dbe aiséhargea ag 1lead Promide or

cnloride? — Yap, 1 auppoae 80.

T was wonQ9r1mg whether the &ad pary pasgu woula go down |
with tno earbon monoxide or wnether there would be & tandenqy
for ona to 1ncraasa #hile thne other was dimlnishing? — T ma:
give an}1¢1uztratlon. %o have had an engina running now sindo
January, and I have looKed very carefully for any signe or 105&
and rind ns trace of lead or of anything which would aug5est i
anytning apart Crom the ordinary. |
or caurse in faat what hanpena as to the old paint s,

I supposw, that thers must be a good deal of lead dust abouz~
and conaiaarable quantities or lead, I take 1t ‘have at times,
or over-long periods.'bean added 1o the agricultural iand wltni
the. auperﬁphosphata manuras and tnings of that Bort; so tnat

tna eail muat contain some 1ead. ao that i the constant
effect or the ethyl petrol were not to increass matarially
tha amount of 1ead - wnicn mignt conoelvably oone normally
' 1n tﬁe dust ~ then I suppose you would feel thet the riex
woula be a negligivle onet —-~ 1 nave reacnsa this eoncluaion
mes%ly on the examination, watehing the two mechanics, ana
the d‘rreranca batkeen the two rindings, us well a8 on
genara:. readt nge . '

LA

Ky cHAHnAﬁ. Thank you.

$ir WILLIAM ¥ILLCOX: If & car is running in a garags, do you see
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. probadbly a very small propprt.inn.

§ Might not scme of it be’disehargea as lead promide or
cnlorma? ——— Yap, @ Suppoge S0,

@ I was womxermg wnether tie &ad pary pasgu would go down
wiih t.ne earbon monoxide 6r whether there would be a tendo‘nefyﬂ
for ona to mcreasa whiles the other was diuminishing? ——- I may

give an {ilustrations ¥e have had an engina running now sinoo

January, and I have looked very carefully for any signs or laad .
and find no trace of lead or of anything which would sugé,est
anytning apart fron the ordinary.

Q Or course in faat what happens as to the old paint }e, |
I supposa, thal there mﬁs't' be a good deal of lesd dust aboﬁt; |
and cmavidarable quantities of lead, I take it, have at uﬁ:ﬁ.ea.

| or over long perilods, been added to the agricultural iand wltn
the sum r—-phoephate panuyas and thinge of that BoXt; so tnat
the 2911 must contain some lead. #0 thyt 1 the constant
effect of the ethyl petrol were not to increass matorially
the amount of 1esd - which might conceivably come nonnally.
in the dast ~ then I suppose you would ree¢l thot the risk :

" would he a nagrigivle onet —-- I have reacned this conelualon -
mastly on the examination, watehmg the Wwo macnanlca, am

tie 4l rf'eranaa ‘betwean tne two Tindings, us 7oll a8 on
genorai reading.

| Mr CHAPMAN: Thank you. 1 -
811' wILLIm WILLCOX: If 8 aar {8 running in a garags, 4o you see

" any of tne fumes from the lead: can you tell, if a car were g
rurming 1n & garage, wnather ethyl spirit 1s being used or
ordinary POtrol? —w— I dn not think gmo.

™e rums are not visiblo? -~ I 40 not think so.

The rinely divided lead 18 not vigibie? —-—~ Ch no. We havo .

wmtnhod thc * NNV NGS TArY Aarartily and Aartadtiniv Thnars avre
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#ir mmwor lmen you say 1ead cnloride, you maan 1ead scheelite

— NoT we”rannd very little.eoming ont.

@.become coated.u

Mr Rowell

no aigns or lead; that is quite elear.,

witn regarn to lead in vegetation, is it the fact that 1oaa
gtops the growtnh of plante and flowers? --- I have never .
heard or that, |

BRIIGE- You nave said tnat the water was quite clear?—-—!és.»i
bid 1t remaln very long? --— Yes: it remainealg minute
quansity of lead chloride. |

Not mnen‘*enlonfde?—- On. a fair amount,

In an. engine running slow1y there 18 generally a 4rip? -'
i it was cold. | |
‘That would eon&ain most ot tne 13d petrol or lead
bromide? —— AP tar as my experience goes it would eontain
lead bromide. o | |
A gooa aealr - Yeg, Anotner difficulty arises in this way.’.
that you have got thig aqueous vapour coming down the exnaust
pipe, passing througn tne system. «nich 18 slowly cnarged '
with tna 1ead. and 1i 15 acoumulating. You cannot make

derinite statemsnta as to wnat might happen.

There wera larga aecumulations therey—Yes; dbut tnat is no

ordinarixy removed, in tne ordinary way you do not take it
away; sp tnat all tnat really would happen in an ordinary
garage woula ve the scrapings of the cylinder head ard the.

crank case 011 except that tne inside or the silencer may'



PowPl wiith Eiwvr vabh wo ot ws  Ghhue AdwvadSIALDL ™ L MWMAYT NMOYCTA

neard er tnat.

; .Dw_BRIDGE. !bu nave said that the water was quite elear?-~— es
?’i Q Did it romain very long? --— Yes: 1t remained;g minute
" quansity of lead chloride.
: Q¢ Fot mnen’ﬁcnlonsae?—- oh, a rair amount.
f ' 4“ 'q In an engine running slowly there is generally a trip? -
ir 1t was cold. '
Q ‘That would eonxain most ot tne lad petrol or lead
’bromiaer — AS far ag my experienee goea it would eontain
1ead bromide. | :3& | ' 
'ﬁjkl QR A good deal? -— Yos. iAhofhéf aifficulty ariéea in tnisflwy
that you have got this aqueous vapour coming down tne exnaust
pipe, paseing through tne system. whieh is siowly enarged
) - with the lead, and it is acnumnlating. You cannot make
aerinito atatements ag to wnat might happen. i
ir wmmWILLBOX' wnen.you.say 1oad ghioride, you maan 1eademheeu$é
4 - No, we reund very 11tt1e.gom1ng ost. 5 o
Dr BRIDGE'7'In the engine as well ag the exhaust pipe 1tselr?:?.

—— !08.

Q_ Tnere were large accumulations tnere%——xes, but that is no

ordinarily removed. in tne ordinary way vou @o not take i

avay, so that all that really would nappen 1n an ordinany

garage ould be the scrapiﬁws of the eylindar heaa and tn

'exce t that tne 1nside of the silencer may.

. 7,become aoated. i
Q ‘But that woula be tne main souree in this casge: cleaning oub |
L_tne exnaust plper — I do not say that would be the main

souree or rigk' 1 tnink the ventilamion would pe the main

P

,,pointa““ _
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KEr Rowell

Q@ I mean, Irom the polnt of viey o iead.
—-— The cleaning?

Q Yeg. —-—— Then the crank cage nil nr tne depogits

‘.)

on the ~utglde of the grani cige, 1 Wher? wags a8 lesking

joint ungd 1T the nan were careleas or nad a cut nand -

Q Why? ——— Tnat iz nore or iegs adiitind

- 3 The dust, yvou m2an? —— 40, I am egpeaking of tnoe actﬁal
athyvl petrol: a2 to tae ¢giliancar dust ard o on, I 40 nnt
tilnk thoare yould e & rizx at 1il.

Q@ Thnat iz fire duet? —-- Tags, Yult it ig in Llagec.

3 Thers would not W2 vary much duzt. I 3: talnking of ¢1}K'
sner? Lnere sauld b2 dugt pureiv. I sn ifaving out tno
question orf lesd - purely dugt., —--- Yell, =8 I3Y sg ny
LemOry sevves 12, ln taking dowrn ono aiiancer which had
219 orams depogit, that waz rathor duetv in parte, but

the buik of 1t wag heavy Tiialkee, neavy D1ll.

KD

It was not near tn you? --— I, hul tnere yonia he just
alignt risgk whon you 1ook tx~ thing down; that .izght
arisga oy tha attempt 10 2% the fiisncar op<an.

2 That 1g an unusausd ning? —— Yog.

CHAITMAN: Thank vou.

(The witnese withdrew).
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