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Dr ll. COPIAH'S ca lle d  and exam ined.
Pi

C HAIRKAM: You a r e  an H.D. o f London, I u n d er s ta n d ?----Yes.-' ‘is

‘ -‘v
s

« £  0 01 8 2 5 3"

0 You have stu d ied  m edicine and th e  d e t a i ls  o f m ed icin e? —

C£ You have done a good d ea l o f r esea r ch  w o r k ?----Yes. .

0, You have pu b lish ed  a work in  the J ou rn a l o f Toxico logy,v  ̂ '2&
and you have been a ssocia ted  with  S ir  Richard Graham,

a fe llo w  o f The Royal s o c ie t y , on t h is  same s u b je c t?---- tfot^

e xa ct ly th e same su b ject  bu t  on t o x in s .

0 we are ver y much ob liged  to you fo r  fu r n ish in g t his  

Memorandum you have sen t  in  to  u s: <w s h a l l  keep i t  oh 

our r eco r d s , arid we propose to  put some qu est ion s t o  you 

a r is in g  ou t o f your  work, m the main , o f cou rse, what A

we want to  know from you la  p r e c is e ly  what exper im en ts 

you yo u r s e lf have made, you r  ob ser va t ion s and what r e s u lt s  ■
/

you have ob ta in ed , £nd what d ed u ct ion s, i f  an y, you have drawn 

from th e exper im en ts. , X n o t ice , fo r  in s ta n ce , th at  you 

paid  a v i s i t  to the United 3t a t e e  in  the summer o f 1927, < v ’#  

and you took the op p or tu n ity of con su lt in g va r iou s peop le 

In  America in  regard  t'p the use o f e th yl p e t r o l.  You then
- • - • ■ = •••-:•'•  - -  •• • -  .................: •' •• ^ :T V  ' . ’ ■ .

r e fe r  us to th e r ep or t  o f The Bureau or  Mines in  r egard  t o  - 

th e exper im en ts which th ey nave ca r r ied  ou t , and you refer 'u t f^ j 

to  va r iou s  American r ep o r t s . On th 3t  i  may soy t h a t the ' 

Committee have been  fu r n ish ed  with  p r a c t ic a l ly  a l l  th ese fc

r ep o r t s  th a t  you have m entioned; s t i l l ,  we a r e much ob liged  *v
■ ■ • ' 

t o  you fo r  g iv in g  ua the r e fe r en ces . X ga th er  th a t  you . v

do n ot in  you r  paper  r e fe r  t o  tno Su rgeon -Gen era l's r ep o r t . 1.

were you aware o f t h a t  r ep or t?  —  Oh ye s .

flc» r> r»n . T ti At 'i n« • ♦  ‘ft a*'
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u iiAiHMAN: Y ou a re an K.D. o f London, X u n d er sta n d ?---- ye s , ,

Q You have stu d ied  m edicine and th e d e t a i ls  o f m ed icin e? —«. Y$t
. ** *

q You have done a good d ea l o f r esea r ch  work? ----  Y e e .  .

Q, You have pub lish ed  a work In *the J ou rn a l o f Toxico logy,

and you have been a ssocia ted  with  S ir  Richard Graham, • ;'f*
.i5i ’

a fa llo w  o f The Royal s o c ie t y , on t h is  same s u b je c t ? H ot­
' ■----------------------------------- "---ft

e xa ct ly  the same su b ject  bu t  on t o x in s , 

q Ye are ver y much ob liged  to you fo r  fu r n ish in g t his  

Memo rand urn you have sen t  in  to  u s: wo s h a ll keep i t  oh 

our r ecor d s, and we propose to  put some qu est ion s to  you 

a r is in g  ou t o f your  work. In the m ain , of cou rse, what 

we want to  know from you is  p r e c is e ly  what exper im en ts 

you yo u r s e lf have made, you r  ob serva t ion s and what re s u l t s ^  

you have ob ta in ed , and what d ed u ct ion s, i f  an y, you have drawn 

from th e exper im en ts. X n o t ice , fo r  in s ta n ce, th a t  you . . 

paid  a v i s i t  to the United, s t a t e s  in  the summer o f 1927, ■ 

and you took the op por tu n ity of con su lt in g va r iou s peop le 

in  America in  regard  t o  the use o f e th yl p e t r o l. You then 

r e fe r  us to the rep or t  o f The Bureau o f Mines in  regard  t o  

the exper im en ts which they have ca r r ied  ou t , and you r$ t&r us - > 

to  va r iou s American r ep or ts . On th 3 t  I may say th a t th e ' 

Committee have been fu rn ish ed  with  p r a c t ic a l ly  a l l  th ese ^  

r ep o r ts  t h a t  you have m entioned; s t i l l ,  we a r e  much ob liged  ¿ X

to  you fo r  g iv in g  ua the r e fe r en ces . I  ga th er  th a t  you . 

do not in  you r  papef. r e fe r  t o  tho Su rgeon -Gen era l's r ep o r t . 

Were you aware o f t h a t  r ep o r t?—  Oh ye s .

Q. por in s ta n ce, X n o t ice  th a t  p r o fesso r  E d ea ll o f Harvard 

sign ed  a p r e lim in a r y r ep or t  with  a Hr Dr in ker , and th ey 

give  r a th er  a d iffe r e n t  view as to  the danger  o f e th yl 

p e t r o l from th a t  which Was su bsequ en t ly a r r ived  a t  by

the Government committee in  Am erica; and p r o fesso r  E d sa ll
■ ' ; '..V. ■ ....' ■■ $

■ o f Harvard was a memberfof t h is  Committee su bsequ en t ly; ‘

...

■
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I  <10 not  know whether you  are aware o f t h a t?  -« 

r ep or t  was p u b lish ed  in  1925.

This >' /v*
1 A-T-f

q Tea. —  I  r a th e r  th in k t h a t  th e 3u rgeon -Qen era l*s r ep or t  " #

saw th e l ig h t  o f day somewhere about J anuary 1926* -

q That i s  r igh t } and th e work was done, t  t h in k , between - 

—  May 1925 and th e end o f 1925. The w r it t e n  r ep or t  

was p u b lish ed  in  1926. —  I  th in k  th e Su rgeon -den era l 

in  h is  r ep or t  asked fo r  an ap p r op r ia t ion  from Congress 

in  ord er  t o  ca r r y on exper im en ts.

Q That i s  q u ite  t r u e ; h u t  th ey d id  issu e  a  r ep or t  in  1926.

I  n o t ice  t h a t  you r e fe r  t o  ce r t a in  d iscr ep a n cies  between 

the f u l l  r ep or t  o f The Bureau o f H ines which was p ub lish ed  

in  1927 and the d r a ft  p r e lim in a r y rep or t  which th ey made 

in  19214.? —  Tea.

q The f u l l  r ep or t  in  1927 o f cou rse embraces a gr e at  d ea l 

more than  what had been done in  1924-? —-  A good deal o f 

t h a t  work r e fe r s  to  m at ters ou ts id e  ou r  scope 

h er e, • ■ _ ^

q You a r e q u it e  r igh t * v Th is Committee i s  concerned * .K

t o  en qu ire in t o  th e qu est ion  o f whether  th er e  i s  any ,
■ ■ . ' ■ ■ - . ‘ •' v; 

danger  from  th e use o f com m ercial e t h yl p e t r o l.

1 n o t ice  th a t  you r e fe r  to  th e  p o ss ib le  dan ger  in

t r a f f i c  b lo ck s  o f en la r ge number o f ca r s  u s in g e t h yl
* ' J £  . ' -

- p e t r o lf  —-  Yes* .. . .

q Have you  yo u r s e lf made any exper im en ts t o  a sce r t ain  

th ese fa c t s t  ~  I  have taken  them from P r o fesso r  

liendersorf s work in  Hew York? bu t  1 th in k  I  was qu ot in g 

from  th e r ep o r t s ,

q That i s  what 1 ga th er ed . You yo u r s e lf nave n ot done any 

exper im en ts o f t h a t  kin d? ~ — Ho.

•fA
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t aw th e l ig h t  o f hay somewhere about J anuary 1926,

0, That la  r igh t } and t h f work was dona, I  t h in k , between 

■ 7:*--7 Hay 1925 and th a and o f 192$ . Tha w r it t en  r ep or t  

wae pub lish ed  in  1926. - — I  th in k  th e Surgeon -Oeneral 

In  h is  rep or t  asked fo r  an ap p r op r ia t ion  from con gress 

in  ord er  to  ca r r y on exper im en t*, 

q th a t  i s  q u ite  t r u e ; b u t  th ey d id  issu e  a r ep or t  in  1926.

I no tice  th at you re fe r to  ce rta in  d iscrepancies between 

the f u l l  report o f  The Bureau o f Hines which was published

in  1927 and the d r a ft  p r e lim in a r y r ep or t  wh ich th ey made.! 

in  1924? —  ye s . ' • ' 1

Q m e fu l l  r ep or t  in  1927 o f cou rse embraces a gr e a t d ea l

more than  what had been done in  1 9 2 4 7---- A good deal o f

th a t  work r e fe r s  to  m at ters ou ts id e  ou r  scope 

h er e. , '

q You a re q u ite  r ig h t .  Th is committee i s  concerned ' 

t o  en qu ire in t o  th e qu est ion  o f whether th er e  i s  any
' 7 . ■

danger from th e use o f com m ercial e th yl p e t r o l.

I  n o t ice  th a t  you r e fe r  to  th e  p o ss ib le  dan ger  in  

t r a f f i c  b locks o f -a la r ge  number o f ca r s  u s in g e t hyl 

p e t r o l?  -—  .Tes, _ ' £  ' . , -

q Have you  yo u r s e lf made any exper im en ts t o  a sce r t ain

th ese f a c t s ?---- X iiave taken  them from p r o fesso r
, - y .  , - ■  ,

Henderson s-work in Hew York; b ut X th ink I was quoting

from  th e rep or ts

■T: 'A 1

vRT

■ m m
To

:Ml»

q That i s  what Z gathered, you yo u rs e lf nave not done any
. he". >
y#l|

experiments o f  th at kind? Ho<



Ur ooplans

q Yen a lee  r e fe r  to  th e  p o ss io ie  p o llu t io n  o f w e lls  and 

water  s u p p l ie s ?----Yes*

q Fat you have made no exam ination  o f water  su p p lies  and 

w e lls  in  order  t o  see whether th ey a r e  p o llu ted ?

—  The exper im en ts were conducted in  such a way th a t one t

would n e ce ssa r ily  in fe r  t h a t  i t  was p oss ib le  to  p o llu t e  ' J  

th ese p la ces , :

0 I suppose you would agree gen er a lly w ith  t h is ;  we a l l  Know 

th e danger o f lead  p o ison in g, and t h a t  a  ce r t a in  amount o f 

lead is  n ecessary t o  produce lead  p oison in g. But i f  you have 

an in fin it e s im a l amount o f lead  in  a r iv e r ,  t h a t  i s not 

dangerous. I f  you have a la r ge  amount o f lead in  a r iv e r ,  

o f  cou rse i t  would be dan gerous. I t  i s  a  q u est ion  o f amount?

—  And t im e, s i r ,

q And t im e? —  And o f'co u r se  th e amount in vo lves  th e q u est ion  

off sex and age,

q Yes. What exper im en ts have you  yo u r s e lf done, F ir s t  o f a l l 

I th inK you have had an exam ination  mad© o f t h e  lead  con ten ts 

in  th e excr e ta  o f ce r t a in  men who had worKed in agarage^  ? , '

There were two men who were Kept under independent m ed ica l 

ob ser va t ion  by t h e ir  own d octor s and a lso  by a s p e cia l is t  ' ? 

r ep resen t in g a  London tea ch in g h o s p it a l, where th ey a re 

expected to  do t h a t  worK, w ith  th e r e s u lt s  t h a t  I  have 

s t a t e d. There were on ly two mechanics employed a t  t h is  p la ce., 

oth erwise more men would have been examined, but i t was not 

p oss ib le  to  examine more than  two men. I t  was n ecessary t o



lit V*» *

q  But you have made no exam inat ion  o f water  su p p lies  and 

w e lls  in  ord er  t o  see whether th ey a r e  p o llu ted ?

—  The exper im en ts were conducted in  such a  way th a t one - 

would n e ce ss a r ily  in fe r  t h a t  i t  was p oss ib le  to  p o llu t e

th ese p la ce s. ,,,

Q X suppose you would agree gen e r a lly w ith  t h is ;  we a l l  Know c?

th e  danger o f lead  p o ison in g, and t h a t  a ce r t a in  amount o f ^

lead  i s  n ecessary t o  produce lead  p o ison in g. But i f  you h a ve ; 

an in fin it e s im a l amount o f lead  in  a r iv e r ,  t h a t  i s not 

dangerous. I f  you have a  la r ge  amount o f lead  in  a  r iv e r ,  1
"K - ■ “ 'V' -■

o f cou rse i t  would he dan gerous. I t  i s  a  q u est ion  o f amount? 

----And t im e, s i r.

0, And t im e? —  And o f cou rse th e amount in vo lves  th e  q u est ion  

o£ sex and a ge, -'i

Q, Yes. What exper im en ts h ive you yo u r s e lf done. F ir s t  o f a l l  j
' • -S

I th inK you have had an exam inat ion  made o f. t h e  lead  con ten ts |  

in  th e excr e ta  o f ce r t a in  men who had worxed in agarage>  ? /

—  There were two men who were Kept under independent m ed ica l 

ob serva t ion  by t h e ir  own d octor s and a lso  by a s p e cia l is t  

r ep resen t in g a  London tea ch in g h o s p it a l, where th ey a re 

expected  to  do t h a t  worK, w ith  th e  r e s u lt s  t h a t  I  have 

s t a t e d. There were on ly two“ m echan ics employed a t  t h is  p la ce d 

oth erwise more men would have been examined, but i t was not.. ! 

po ss ib le  to  examine more than  two men, i t  was n ecessary t o  

ob ta in  t h e ir  con sen t , and th er e  was a  s p e c ia l cir cum sta n ce,
' . *  ----V

t h a t  t h is  .th in g • had s ta r ted  by bein g asKed t o  g ive  an
. ■ ■ ■ . ■ .  ■ ■  <*£" '• ' ■ • & ■: . ", ' ■ ■ 

op in ion  about one ca r ,! i  began by h avin g t h e  en gin es t e s t e d.

I  then  ad vised  th a t  th ese  men should be m ed ica lly taKen care ,
' : . , ■ \ *0 ' 

o f,  and a fo r t n igh t  or  t h r ee  weeKS elapsed  b efo r e  th e  con sen t „■

was obta in ed  and t h e  men examined, ;



Dr ooplans

I

Q you d id  noot examine th ese men b efor e  your  exper im ent sta r ted *

----Ko; th ey were not examined a t  a i l  as fa r  as I Know*

0. You do n et  Know whether i f  you had examined them a  month

before t h is  worK s ta r ted  you would have found th e same amount

o f lead? ----  I t  i s  q u it e  p ossib le* v

q You do not Know*?-----i  do not Know a t  a l l.  But I  understand ;;

t h a t  i t  i s  p o ss ib le  t h a t  th ese men do handle lead  occa s io n a lly

But th ey do not handle i t  in  t h is  form; they han d le i t  in  t h e , 

ord in ary form — th a t  may be in  mass, 

o And you on ly examined th e bowel con ten t  o f one o f th ese men?

----  A ll t h ese  men were examined b efo r e  I examined them,

q But you d id  not ge t  a proper person  to  examine the bowel

con ten t  o f men worKing in  garages who were not su ffer in g  from 

t e t r a - e t h y l,  fo r  comparison? -  — Ho, I d id  n ot. Aft e r  a l l  

t h is  i s  a very sm all fa c t ,

0. I am not sayin g whether you should or  should not have done so?

In  t h is  con n ect ion  i t  was not done, 

q Then you m ice a gen era l sta tem en t ; « sp ect roscop ic exam in at ion  -  

w ith  photograph!®  record  was employed on every occasion  

fo r  th e purpose o f d e tect io n  o f t h e  p resence o f lead» , i s  

t h a t  a q u a n t it a t ive  t e s t ?  —  w ith in  a e r t a in  l im it s  it  i s  ; 

both  q u a n t it a t ive  and q u a l i t a t iv e.

q You do nQt.ke<g4&f e n t ir e ly  on th e sp ect r oscop ic exam ination? 

—  I  d id  not "examine a t  a l l ,  I  sim ply examined th e r ep or ts  

o f th e d octo r s who examined them. ,

Q Did those peop le who d id  examine them depend e n t ir e ly  on 

sp ect r oscop ic exam ination? —-- I am not prepared to say,

Q you do not Know whether th ey got  th e leaf! out and weighed i t ?



q you do n et  ¡enow »n ether  i f  you had examined them a  month 
' i '-fiiik'

before t h is  worK s ta r ted  you would have found th e  same amount

o f le a d ?---- I t  i s  q u it e  p o ss ib le , -

q you do not xncjw<?--- I  do not Know a t  a l l.  But I  understand ■

t h a t  i t  i s  p o ss ib le  t h a t  th ese men do handle lead  occa s ion a lly

But th ey do not handle i t  in  t h is  form; they han d le i t  in  t h e "

ord in ary form — th a t  may be in  mass,

q And you on ly examined th e bowel con ten t  o f one o f th ese men?

----A ll t h ese  men were examined b efo r e  I  examined them,

q But you d id  not ge t  a  proper person  to  examine th e bowel

con ten t  o f men worxing in  garages who were not s u ffe r in g  from

t e t r a - e t h y l,  fo r  comparison? -  — Ho, I d id  n o t. Aft e r  a l l

t h is  i s  a very em ail fa c t ,  ’
' • y';,:

q I am not sayin g whether yc>u should o r  should not have done so?

In  t h is  con n ect ion  i t  was not done, ;

q Then you naKe a gen era l sta tem en t ; "sp ect r oscop ic exam ination  

w ith  photograph !»  record  was employed on every occasion  

fo r  th e purpose o f d e tect io n  o f th e p resence o f lead ", i s  

t h a t  a q u a n t it a t ive  t e s t ?  —  With in  se r t a in  l im it s  it  i s  

both  q u a n t it a t ive  and q u a li t a t ive ,
dtJiaMoC .

q You do n o t.ba e i^  e n t ir e ly  on th e sp ect r oscop ic exam ination?A
—  I  d id  n o t ’exam in e'at  a l l ,  i  sim ply examined th e r ep or ts

o f th e d octo r s  who examined them, .
. . ,  . . . . . .

Did those peop le who d id  examine them depend e n t ir e ly  on r

sp ect r oscop ic exam ination? ----  i  am not prepared to  say.

You do not Know whether th ey got  th e lead  out and weighed it ?.\

Q

q

---- I  do not Know, I  Should th inK n ot , because such a  p oint

was made th a t  th e r e  was such a m inute q u a n t it y. t"
K

Q There were some oth er  peop le who made th ese t e s t s  and you -S

u t i l is e d  th e r e s u lt s , fo r  what th ey were worth? ----  yes, kv:

q Then an oth er  exper im ent you made was t o  examine some p ieces c f
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th e o ve r a lls  o f th ese  sen t  — ■ Yes, .

Q Did you fo r  com parative purposes examine p ieces o f  th e

o ve r a lls  o f o th er  ¿sen working in  oth er  g a r a g e s ?---- Ho,

Q so th e r e  aga in  you yo u r s e lf have not got  t h e  b a s is  o f

?rfe

comparison? —  These fa c t s  sim ply Confirm th e  p resence o f

> fey

lea d ,

q Qu ite. Then you make th e statem en t t h a t  th e laundry to  

which garments so sta in ed  are sen t  should o r d in a r ily  toe 

n o t ifie d  o f th e r is k s  o f h an d lin g such m a te r ia l, more 

p a r t icu la r ly  toy lau n d resses. Thy do you say t h a t ?  .

----  I th in k  t ha t  lau n d resses han d lin g garments o f workers in

lead should be n o t ifie d  o f i t  toy reason  o f th e p a rt icu la r  

s u s c e p t ib i l i t y  o f women — h an d lin g lea d ,

0 Do you happen to  knew whether la u n d r ies a r e  n o t ifie d  when

th e o ve r a l ls  o f lead  workers a r e  sen t  t o  th em ?---- i/ io not

know, tout I know th a t  in  th e  n or th  o f England when th ey 

ob ta in  garments frojrn  th e lead  workers the peop le a r e  

warned t h a t  th ey come from lead  workers, V-

Q What so r t  o f lead  workers? - — They may oe wh ite  le a d — 

ord in ary lea d. There a r e  q u it e  a  number o f in s ta n ces ,

That kind o r  su ie  a p p lie s  to  a l l  lau n d r ies bein g n ot i f ie d .

Q DO you se r io u s ly su ggest  t h a t  th ese p a r t icu la r  o ve r a lls t h a t  ' 

we are concerned with  a r e  so lad en  w ith  lead  t h a t  it  i s  

dangerous t o  send them to  th e laun dry? —  I do,

Q You se r io u s ly  make t h a t  s t a t e m e n t ?---- I th in k so. Peop le. ;.,,.
’ - , , - . ■  *'i

h a b it u a lly  h an d lin g a garment l i k e  t h a t  I th in k  ought t o  be
■ ■ ■ ■ ■ » ; - 

warned.

— .yo'g. made an exper im en t about the, evap ora t ion  o f lead  with



v  . • • - • * .-'v

o ve r a lls  of o ilie r  men warKing in  o th er  ga r a g e s ?---- h o,

q  so th e r e  aga in  you yo u r s e lf have not got  th e b a s is o f

comparison? —  These fa c t s  sim ply Confirm th e p resence o f 

lea d , v

q Qu ite, Then you make th e statem en t t h a t  th e laun dry to  ; 

wh ich garm ents so sta in ed  are sen t  should o r d in a r ily  be 

n o t ifie d  o f th e  r is xs  o f h an d lin g such m a te r ia l, more 

p a r t icu la r ly  by lau n d resses, Thy do you say t h a t?

—-  I t h in x th a t  lau n d resses han d lin g garments o f workers in  

lead should be n o t ifie d  o f i t  by reason  o f th e p a r ticu la r  

s u s ce p t ib i l i t y  o f women — han d lin g lea d ,

Q Do you happen to  Kne» ¿whether la u n d r ies a r e  n o t ifie d  when

th e  o ve r a l ls  o f lead  worxers a re sen t  t o  them? ----  # lo not

Know, out l  Know th a t  in  th e  n or th  o f sngland when th ey 

ob ta in  garments fr o ja  th e lead worxers th e p eop le are 

warned t h a t  th ey come from lead  worxers,

Q That sc-rt o f lead  w o r xe r s ?---- They may oe wh ite  lead  —v ■
crdinarsr  lead. There a r e q uit e  a number of in s ta n ces.

That Kind o f su ie  a p p lies  to  a l l  lau n d r ies bein g n o t i f ie d ,

Q DO you se r io u s ly suggest  t h a t  th ese p a r t icu la r  o ve r a lls  t h a t
'*X‘ ■

we are concerned w it h ‘a r e so laden  w ith  lead  t h a t  it  i s

dangerous t o  send them ;to th e laun dry? —  I do.

Q You s er i o us ly  maxe t h a t  sta tem en t? ----  I  t h in x so, peop le '

h a bit u a lly  han d lin g a.garm en t li x e  t ha t  I  t hin x ought t o  be 

warned, ■ - ■  v

Q Then you made an experim ent about th e evap ora tion  of  lead  w ith

a view t o  see in g whether any o f i t  was absorbed ? ----Hot so

much t h a t  as to  seein g th e p o s s ib i l i t y  o f rem oving i t ,  ,

q  You put a  ce r t a in  amount o f e th yl p e t r o l on th e  sxm ? .VN

on my own sxin , and I t rie d  to  rub i t  o f f  w ith  a line,«

swab soaxed in  Kerosene,
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Dr coplane,
- ,;V V ‘-S-. ■  ■ ■ ■  '
/ - ‘ MM-:,-.'.-l> *

Then you est imated  th e amount of lead  in  t i l ls  lin en  swabt -•

----Yes.

Q. m en by ca lcu la ti o n  you show th a t  whan was not removed by th e

l in en s* swab was absorbed by th e sKin? — 

tn a t  i t  was n ot  removed.

Ho, A ll I  say i s
¿¿I

*■ *-Vi

* {\

Q You say th e sKln  of th e  arm had absorbed .5 4 m illigram s? m

----  The sKin  had absorbed i t.

q You do not say i t  was m erely n et  removed but you say th e  sKin

q

had absorbed i t.  That i s  on page 2 . You do not say i t  was V## -
aosoroed but t h a t  i t  was not rem oved?----Yes. ,

Are you acquain ted  with  t h is  exper im ent t ha t  was ca r r ied  ou t  t

Lr Keh oe?----The on ly experiments t h a t  X Know o f a r e  th ese  V

exper im en ts quoted in  th e  green  booK — i f  I may c a ll  i t  t h e  

green  booK. I t  i s  confirm ed by th e  fa c t s  in  regard  to  th e  

gu in ea p igs  - -  i t  i s  on page aeo. There i s  a  t a b le .

Are you acquain ted  w ith  an experim en t toy Dr I(£Ji££* 1

Ke Kept a  monxey fo r  t h r ee  yea r s  and on th e sKin  o f th e 
»^ ¿ocaZtcT ̂p et ro l

monKey 720 xa& o f  lead/ was p laced  du r in g th e  t h r ee  ye a r s. 'V

Two cuoio cen tim etres o f e th yl p e t r o l — a ft e r  t h a t  t h is
• A

p a r t icu la r  ncnKey was K ille d  and on ly a  t r a ce  o f lead  was

found in  th e monKey— no more than  was found in  a  cont r o l
th)}

anlrna:!? —  That may be so, . I t  may be th a t  th e monKey
: ' ' . in  - ‘ ■ \

d id  not . absorb i t *  on th e oth er  hand,/a very la r ge  number of

exper im en ts in  which th e m a ter ia l was on ly absorbed ay th e  

SKin it # a s  found in  th e fo e tu s  recovered  from th e  an im al. 

That was con firm ed by F lin n. He pain ted  th e sKin  o f some 

go a ts , 'and not on ly was th e m a ter ia l absoroed but th e

H £ 0 0 1 8 2
.a b o r t« ! ana tu a  load  »a», found in  t h e  fo e t u s  •?
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Q Then uy caLcu ia t lo n  you show th a t  wnat was not removed oy th e 

l in en s* swab was absorbed by th e  sk in ? — 

thvfc i t  was n ot  removed.

Ko. AU I aay

Q You say th e sk in  o f th e  aria had absorbed ,64 m illigram s? S'*v'rfQ

i f
----  The sk in  had absorbed i t.

Q You do not say i t  was m erely not removed but you say th e  s k in :'|
; $

had absorbed i t .  That i s  on page a . You do not say i t  was . qf
si

aosorbed but t h a t  i t  was not rem oved?----Yes, ,

q, Are you acquain ted  w ith  t h is  exper im en t t h a t  was ca r r ied  ou t by. 

Dr Keh oe?---- The on ly experiments t ha t  I  know of a r e  th ese

exper im en ts quoted in  t h e  green  book — i f  I may c a ll  i t  t h e  ^
♦  . ■ ■ ’'.V'*

green  book. I t  i s  confirm ed by th e  fa c t s  in  regard  to  th e  t

gu in ea p igs  — i t  i s  on page seo. There i s  a  t a b le .

0 Are you acquain ted  w ith  an experim en t by Dr iCeJtae*

Ke kept a  monkey fo r  t h r ee  yea r s  and on th e sk in  o f th e 
cvfajfaifdMr** petrol.

monkey 720^ ±sæ o r  iead/ was p laced  du rin g th e t hr ee  ye a rs .

Two cu bic cen t im etres o f e th yl p e t r o l — a ft e r  t h a t  t h is  

p a r t icu la r  monkey was k i l le d  and on ly a  t r a ce  o f lead was 

found in  th e monkey — no more than  was found in  a con t r o l 

a n im a l? —  That may be s c. I t  may be th a t  th e monkey 

did  not .absorb  i t .  On th e oth er  hand£a very la r ge  number of
' 4. .. ' -, , ' '■ '

exper im en ts in  which th e ma teria l was on ly absorbed by th e  

©kin it was found in  th é foetus" r ecover ed  from th e  an im al.

That was con firm ed by P lin n , He p a in ted  th e sk in  o f some 

.q'^fipoats, .'.and ' n oi’ cih iy. was, t h e .ma te ria l absorbed but th e

pregnan t an lraai abor ted  and th e  lead  was foynd in  th e  fo e t u s  sv-fj
■ ŝ i

showing th a t  i t  can  be absorbed by th e sk in.

-v  * v * *

KB 0018270



Sr  Co plana«

q, m  regard  to  th e aomswhat a larm in g a t a t  ement tha t  th e

water  su p p lies o f  Groat B r it a in  m ight be endangered i f  t h is  

m a te r ia l were a llowed. Have you made any ca lcu la ti o n  as *' 

to the amount th a t  would be n ecessa r y to mice tha t  p ossib le?

---- I  do n ot  uee the .remarXa to which you r efe r . - "

$ "The dan ger  of  p o llu t io n  o f  underground w a ter  su p p lied  r<^ 

aa m ight a r is e  when o i l  from the en gin e aump o f  a  car  in  

wh ich  e t h yl p etxu l haa been used aa motor fu e l ia  poured 

on th e ground in  p roxim ity to a  sh a llow w e l l8? —— Yea, Vj 

There ia  a la o  a a p e c if ic  atatem en t in  regard  to underground ■ 

wa ter  su p p liea  p a r t icu la r ly  sh a llow w e l ls ,  where there may 

be circum stan ces where th er e  would be danger , 

q, Then you g ive  u s a  copy o f  a  le t t e r  from S r  ?linn  which 

reached you in  March o f t h ia  ye a r , about lead  poison in g in

gen er a l, but n ot about e t h y l p e t r o l?  ----  That ia  showing

th e e f fe c t  o f  a  ve^ y sm all doaa. •

Q I  thin x you did  a  ce r t ain  amount of wo me fo r  the S a i ly  M a il?

■ ----Yea. ,, ..., :5#i8

q, A a e rie s  o f  a r t ic le s  was published in  th e S a i ly  M ail on you r
. ■  . "• ' ,r c>.‘ - ’ ' • ■  ■  ■  ■•

worx? **— That ia  ao.,4 That was on m a te ria l fu rn ish ed  by the;

Research  Asooe la t ion  o f  B r i t is h  Motor M an u factu rers, and . ■ 

as s is t e d  by the Committee on S c ie n t i f ic  and in d u s t r ia l -'̂ 0 
Research. . ' ' '

Q So you con sid er  aa  a  s c ie n t i f i c  man th a t  the amount o f woric 

th a t  you yo u r s e lf have done on t h ia  su b je ct  ju s t i f ie d  th e

somewhat a la r m is t  a r t ic le s  t h a t  you have p u b lish e d ?---- I  t h ii

I  sa y in  t h ia  r ep or t  t h a t  whatever  I  found waa e xa ct ly  what

was found in  Am er ica. There i s  no di ffe r e n ce  in  the fin d in gs

H a v «  b a a n  a X  v  f « i a  ■ b .o + .a n -
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to th e amount th a t  would be n ecessa r y to  mao:a t h a t  p ossib le? 

- — I do n ot  sea the remarks to which you r efe r . ’ '

$ "The danger  of  p o llu t io n  o f  underground wa ter  su p p lied  

a s m ight a r ia s  when o i l  from tile en gin e aump o f  a  oar  in  - 

wh ich  e t h yl p etxu l has been used as motor fu e l i s  poured

on th e ground in  p roxim ity to a  sh a llow w e ll"?  —— Yes.
• ••

There i s  a la o  a  a p a ci fic  sta tem en t  in  regard  to undergroun d! 

w a ter  su p p lies  p a r t icu la r ly  sh a llow w a lls ,  where ther e  may : 

be cir cum stan ces where th er e  would be danger* ^

q Then you g ive  u s a  copy o f  a  le t t e r  from Dr  yiin n wh ich  *:<i 

reached you in  March o f t h ia  ye a r , abou t lead  poison in g in  }

gen er a l, but n ot about e t h y l p e t r o l?---- That i s  showing .

th e ef fe c t  o f  a  ve r y sm all doaa.

q I  thin x you did  a  ce r t ain  amount of worx fo r  th e D a ily  Mail?!

----Yes. ■ ■ ■ ■ V -•

q A s er ie s  o f  a r t ic le s  was published  in  th e D a ily  M a il on  you r  

worK? —-  That i s  uo. That was on m a te ria l fu rn ish ed  by the 

Research  Associa t io n  o f  B r i t is h  Motor Man u factu rers, and 

a s s is t e d  by th e Committee on S c ie n t i f ic  and I n d u s t r ia l 

Research. -

q Do you consid er  as a  s c ie n t if i c  man th a t  the amount o f woric 

th a t  you yo u r s e lf have done.on  t hi a  su b je ct  ju s t if ie d  th e '

somewhat a la m ia t  a r t ic le s  t h a t  you  heare published? ----  I  t h l

I  sa y in  t h is  r ep or t  t h a t  whatever  z found was e xa ct ly  what 

was found in  Am erica. There i s  no di ffe r e n ce  in  th e fin d in gs  

from what have been a lr e a d y found in  th e Un ited S t at e s.in  

I  have asso cia ted  m yse lf w ith  a  ve r y la r ge  member o f  peop le 

in  Am erica who con sid er  t h a t  th e u n ive r sa l use the 

u n lim ited  use o f  e t h y l p e t r o l ca r r ie s  w ith  i t  a  number o f .,  ;
. - ....■ -■ ■ ■  ■ . . • f

dan gers.

q That does not q uite  answer my q u est ion, which was whether you

is



Dr Copiane

consid er  t h a t  the amount of  worx t h a t  you have done and ’r*
' . ' :Vv.-U--

th e r e s u lt s  t h a t  you ob ta in ed  yo u r s e lf j u s t i fy  the somewhat’̂  

a la r m is t  a r t i c le s.  You yo u rs e lf have dene ve r y  l i t t l e ?

W ell, I  say th a t  what I  have done# a s  fa r  as I  have gone;

'J
Ì

i s  e xa c t ly  in  accord  w ith  the r e s u lt s  t h a t  have been 

produced by th e Americana: as appears in  t h is  green bo o x. ^  

Gran ting t ha t  what th ey say i a  t r u e . "’S

Q You agree th a t  t h ese  a r t i c le s  emphasise what a  ver y  ser iou sJ |

th in g lead  poison in g i s ,  and r a th er  by im p lica t io n  su ggest
M‘fv*

t h a t  i f  the use o f e t h yl p e t r o l were a llowed  in  t h is  coun try.

th ose bad r es u lt s  would fo l lo w ? ---- - I  th iznc 2 have 3a id  J
1 * ■ v .

i f  a  la r ge  number o f  ca r s  use i t.  2 mean i t  i s  a lm ost th e  '•-*
' • • ’ i.t

d ir e c t  cause o f  a  la r ge  number o f  ca r s  U3in g t h is  m a t e r ia l. i 

A few ca r s o f  cou rse would amount to n oth in g a t  a l l.  i f  a  

la r ge  number o f  ca r s  were p laced  in  a p a r t icu la r  spot  th e 

dan ger  would be in creased. 2 do n ot  t hin * 2 cou ld  have said  

i t  more em p h a tica lly. / -

Do you thin ic i t  was r igh t  to  is su e  th ose a r t i c le s  a f t e r  th e 

Government had decid ed  to  s e t  up a  Committee to en qu ire 

wheth er  th e use o f t h is  m a te r ia l was dangerous o r  not?

. — ■— A»..to th a t  2 wou ldiliice  to exp lain : on J anuary 16th  c 

I  was u n d er taxin g w it h  th e D a ily  M a il to a c t  in  a ss o cia t io n  

w ith  the Research Asso cia t io n  in  a  ce r t a in  number o f  m atter tr^  

and to p rovide a w r it t e n  op in ion  on th e m a t e r ia ls  co lle c t e d  

by them. That was in  Jan uary, lon g b efor e any qu est ion  

came up o r  an yth in g a t  a l l  was proposed by the Government.'

As a  m a t ter  of  fa c t  a t  th a t , t ime the Government were opposed,

. . .. I  unders tand, to  an y Government en qui r y.
w - ; . • »_ . . .  . . „!*, . - j^ / 6 ' i*i ,y? •-* * . . . .  . . • .

.net. idoubt. ■ that At .>■  any x^t«^yo,U-;sav^idmt . wheai vour
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—— W e ll,  I  s ay th a t  what I  have done , a s  fa r  as  I  have gone)!

i a  e xa c t ly  in  acoord  with  the r es u lt s  tha t  have been 

produced by th e Am ericans: as appears in  t h is  green  booic*
■ . -’M

Gran ting t ha t  what th ey say ia  t r u e . -S i
'  v S S

Q You agree th a t  t h ese  a r ti c le s  emphasise what a  ve r y  ser i o us *

th in g lead  poisonin g ia ,  and r a th er  by im p lica tio n  su ggest  r>
•'1

t h a t  i f  th e use o f e t h y l p e t r o l were a llowed  in  t h is  cou ntry'll

th ose bad r e s u lt s  would fo llow? — * I  t h in * I  have sa id

i f  a  la r ge  number o f  ca r s  use i t.  Z mean i t  i s  a lm ost t h e  

d ir e c t  cause o f  a  la r ge  number o f  oars u s in g t h is  m ater ia l*^ /

A few care o f  cou rse would amount to n oth in g a t  a l l.  i f  a

la r ge number o f  ca r s  were p laced  in  a p a r t icu la r  spot  th e

I  do no t t h in * I  cou ld  have sa id  Vdan ger  would be in creased
; ' \ 

i t  more em p h a t ica lly. ■ j

q Bo you t h in * i t  was r igh t  to  is su e  th ose a r t i c le s  a ft e r  th e ^

Government had decided  to  s e t  up a  Committee to en qu ire

whether  th e use o f t h is  m a te r ia l was dangerous o r  not?1 .
. ----As to th a t  I  would li x e  to exp lain : on J anuary 16th

I was u n d er taxin g w ith  the Daily  M ail t o a c t  in  asso cia ti o n  

w ith  th e Research  As-eociation  in  a  ce r t ain  number o f  m atterbys, 

and to p rovide a  w r it t e n  op in ion  on th e m a t e r ia ls  co lle c t e d  

by them. Shat was in  J an uary, lon g b efore any qu est ion  

came up o r  an yth in g a t  a l l  was proposed by the Government. - ; 

As a  m at ter  of  fa c t  a t^ th a t  time th e Government were opposed,
■  ’ ’ , • . ' ' ; -t. .v ,.*<v ’ •.

» •  ;  ,  •  •  •  / - ■  •  . . .  ■ / , :  ' '  '  •  '  -  •  . / - ■  £  '■  • •  '  v  - J

I  un derstan d , to  an y Government enquiry« ■ W.

q Oh, I  do not doubt that'« At any r a te  you  say th a t  when you r
-V. >i' \ '

con t r a ct  wit h  th e Daily K ai l  was made th ere was no d ecis io n  

to have an en qu iry? - — That i s  so.

•>$88

q And before those a r t ic le s  woe issu ed  i t  had been decide^  to

have an enqu iry? —-  At  th e t im e th e Govermumt decided  to^ hiave
'a.

KK 0018274
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Dr Ooplana,

an  en q uiiy th e worx was pr a c tic a l ly  a l l  done anil i t  was 

beyond my power, I  was under a  le g a l o b liga t io n  to  hand 

th e m a ter ia l o ve r  to  th e D a ily  M a ll,

Q You were n ot  r esp on sib le  fo r  th e p u b lish in g o f  the a r t ic le s ?.

Not th e s l ig h t e s t .

q I  do n ot ¿mow%hat in t er es t  the Daily  M ail h as in  i t ,  but • :

i f  t h ey were r e a l ly  an xiou s to ge t  q u it e  to th e bottom o f fib

t h is  in  a  s c ie n t i f i c  way one would have though t th at  some 4%
&

o f t h is  American woric — the Government r ep o r t , fo r in stance'!

wh ich  was in  r a th er  an op p os ite  d ir e c t io n  to you r  ar t ic le s ^ ; !
'A

would have been mentioned by them. But t h a t  ia  not mentioned. ■ . . »s
a t  a l l ,  ia  i t ? ---- Oh, th e Am erican Government Repor t. X do ~

not q u it e  a ccep t  t h a t, The Am erican Repor t  appeared in  1926 

and aaxed fo r  an a p p r op r ia t ion  from Congress to con t in u e th e 

worh. .

Q But a f t e r  a  ve r y exh au st ive in ve s t iga t io n  the Government 

Committee d id  say th a t  th ey were unable to fin d  an y d e fin i t e  

cases o f  lea d  poison in g in  wh ich  th ey found th e  fu<iaJ- had . 

been used fo r  from two t o  th r ee ye a r s , and a cco r d in gly in  

t h e  view o f t h a t  Government Committee in  Araerioa th ere was 

no good ground fo r  p r oh ib it in g the use o f  e t h y l r esid u e 

as a  m otor  fu e l.  That was n ot  s ta ted  in  the D a ily  M ail 

a r t i c le s.  X mean our B r i t is h  p u b lic would feerhapa have

been more com for tab le i f  th ey had been to ld  t h a t ?---- I  th in K

th a t  Report i s  more r ecen t. X thin x the r es u lt  o f  what was 

done was pub lished  in  the M ed ica l O ffice r , As a m atter  o f 

fa c t  X pub lish ed  th e whole o f  t h a t  a r t ic le  in  the Med ical 

O ffice r . X w i l l  g ive  th e Committee th s da tes when I  a c t u a lly

e the D aily  M ailr pub lished  in  th e  Med ioal J ou rn a ls b

XE 0018275........................
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Q You were n e t re s p o n s ib le  fo r  th e  p u b lis h in g o f  the  a r t i c le « ?

----Not th e a lig h t e s t .

Q, i  do not icnow%hat in t er es t  the Daily K ai l  has in  i t ,  but ■  ,'fj

i f  t h ey were r e a l ly  an xiou s to ge t  q u ite  to th e bottom o f  !£|g 

t h is  in  a  s c ie n t i f i c  way one would have though t th at  some | |  

o f t h is  American wor* —  the Government r ep o r t , fo r  in stan caf!

wh ich  was in  r a th er  an op p osite  d ir e c t io n  to you r  ar t i c le s ,  'VI

would have been mentioned by them. But t h a t  ia  not mentioned
■ M

a t  a l l ,  ia  i t ? ---- Oh, th e Am erican Government Repor t , I  do,i|
S.S5Ì

not q u it e  a ccep t  t h a t. The Am erican Repor t appeared in  192# i

and asxed  fo r  an a p p r op r ia t ion  from Congress to  con t in u e th « ^
’  ■  .  .  ‘ r J i S i *

.  .  v ' / f t

worjc, . .. -h

Q But a f t e r  a  ve r y exh au st ive in ve s t iga t io n  the Government 

Committee d id  say th a t  th ey were urn 'ole to fin d  any d e fin i t e  

cases o f lea d  poison in g in  wh ich  th ey found th e fu eH h ad  , .

been used fo r  from two to  th ree ye a r s , and a cco r d in gly in  

th e  view o f t h a t  Government Coimaittee in  America th ere was 

no good ground fo r  p r oh ib it in g the use o f  e t h y l r esid u e 

ae a  m otor  fu e l.  That was n ot  s ta ted  in  the D a ily  M ail 

a r t i c le s ,  I  mean our B r i t is h  p u b lic would perhaps have

been more com for tab le i f  they had been to ld  t h a t ?---- I  thinJC

th a t  Report ie  more r ecen t , x t h in * the r e s u lt  o f  what waa.v'a 

done was pub lished  in  th e M ed ica l O ff ice r ,  As a m at ter  o f • 

fa c t  I  pub lish ed  th e whole o f  t h a t  a r t ic le  in  th e Med ical 

O ffice r . X w i l l  giveJfche Committee the d a tes when I  a ctu a lly-  

pub lished  in  th e Med ica l J ou rn a ls before the D a ily  M a il 

approached me, and X w i l l  g ive  you a  lon g verba t im  rep or t  

o f th e Sugeon Gen er a l's  r ep o r t , w ith  a  gen er a l r eser va t io n  

in  which he s t a t e d  th a t  the eviden ce was such  th a t  th ere 

was a ce r t a in  danger in  garages and th a t  i t  was n ecessa r y 

to con t in u e the in ve s t iga t io n.

HE 0018g76 10
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q Of cou rse th ere Is  danger In garages from carbon monoxide?

—  That i s  one danger ; bu t  t h a t  may he taken  away by 

or d in a ry means» h u t  th e danger with  lea d  rem ains.

The Surgeon -General d id  not d ecid e th e m at ter  t h er e  and rS !• ' , * vN
th en : he asked to he a llowed  to  con t in u e th e r esea rch ,

- ■ .
and th e u nited  Sta tes  Government have n ot  given  him th e 

ap p r op r ia t ion  t h a t  was asked fo r.  

q But t h er e  i s  a ce r ta in  amount o f work t h a t  i s  b ein g done? bsjfc 

- — Tee. '

0 I t  i s  a q u est ion  of what va lu e  ie  t o  he a t ta ch ed  t o  i t ?

—  Qu ite so; hu t  you r  open ing remark was t h a t  I  d id  n ot 

p u b lish  th e Surgeon -Gen era l’s r ep o r t. I  say t h a t  I  did  

p u b lish  i t  in  the ir eaicai Jou rn a l..

q  I  on ly say t h a t  in  The Daily M ail a r ti c le s ,  which reach  a 

ver y la r ge  p u b lic , you did  not r efe r  t o  th e in ve s t iga t io n s  

t h a t  had been made by th e American Government. —  i f  i  had 

done s o , i t  would have been  th e same th in g as had alr ea d y 

been done b e fo r e : in  regard  t o  th e n e ce s s it y  r o r  fur t h e r  

ob ser va t ion. ■ r - v

q q uit e . Are you acquain ted  with  t h is  r ep or t  which came out 

on la r ch  30 th 1928? t his  r ep o r t  of American Government?

•—  Mo, I  have not seen t h a t. I  had p r e t t y  w e ll com pleted 

my rep or t  b efo r e  th a t  r ep or t  was p u b lish ed , 

q I  was on ly go in g t o  draw you r  a t t e n t io n  t o  the fa ct  t h a t  th ey 

had made e la b o r a te  exam inat ion  o f the atmosphere in very 

many crowded p la ces  -  in  p r e t t y  crowded American c it i e s.  ^  

The im portan t thin g I  want to  em phasise i s  t h is :  t ha t  you 

did  not  do work so as  to  co n t r o l you r  r es u lt s ,  t ha t  i s  to  sa y,
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The 3u rgeon -0en er a l d id  not d ecid e th e m at ter  t h er e  and 

then : he ashed to he a llowed  to  con t in u e th e r esea rch , 

and th e Un ited Sta tes  Government have ¡not given  him th e 

ap p rop r ia t ion  th a t  was ashed fo r.  r.y

Q But th er e  I s  a ce r t a in  amount o f worh t h a t  I s  b ein g done?

- — Yes.

fit I t  i s  a q u est ion  o f what va lu e  i s  t o  he a t ta ch ed  t o  i t ?

—  Qu ite so j hu t you r  open ing remark was t h a t  i  d id  not 

p u b lish  th e 3u rgeon -oen era i*s r e p o r t. I  say t h a t  I  did  

p u b lish  I t  in  the ir edica l J ou r n a l.

Q I  on ly say t h a t  in  The 23a i ly  K ail a r ti c le s ,  which reach  a 

very la r ge  p u b lic , you did  not r efe r  to  th e in ve s t iga t io n s

th a t  had been made by th e American Govern m en t.---- i f  i  had

done so , i t  would h a ve : been  th e  same th in g as had a lr ea d y 

been done b e fo r e : in  regard  to  th e n e ce s s it y  fo r  r ur th er  

ob serva t ion.

Q Quite. Are you acquain ted  with  t h is  r ep or t  which came out 

on March 30 th 1923: t h is  r ep or t  of the American Government?

—  h o , I  have not seen t h a t. 1 had p r e t t y w e ll com pleted 

my repor t  b efo r e  th a t  r ep or t  was pub lish ed*

0 I  was on ly go in g t o  draw you r  a t t e n t io n  t o  th e fac t  t h a t  th ey 

had made e la b o r a te  exam inat ion  o f the atmosphere in ver y 

many crowded p la ces  -  in  p r e t t y  crowded American c it i e s.

1
m

The im portan t thin g t  want to  emphasise i s  t h is :  t ha t  you

did  not  do work so as  to  co n t r o l you r  r es u lt s , t ha t  i s  to  sa y,^  

you examined th ese two m echan ics who were working in  a garage

where e t h yl-ga so lin e  was b ein g u sed , and you  d id  not examine ',

oorreqamding men in  garages where e t h y l-p e t r o l was n ot bein g:' 

used? so t h a t  you  had no b a s is  o f comparison between  t h o s e.j j fe ^  

two c la s se s?  - — That i s  p e r fe c t ly  co r r e c t ;  on th e oth er  hand, 

t h is  was a p r iva t e  a f fa i r  and undertaken  by a newspaper.

HE 001
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The amount o f money th a t  has been spen t on t h is  I s  perhaps

not one-thousandth  o f what has been spen t by th e int e r e s t e d  ':

p a r t ie s  In  Am er ica, and i t  i s  not p o ss ib le  fo r  an in d ivid u a l
.vl ik e  m yse lf, r ece iv in g money which i s  n ot enough t o  pay f o r ',v

th e i n i t i a l  chargee o f a labora tory#  X am bound to  say that ;^
■ ■ *

because you  a r e  ask in g fo r  an im p ossib le th in g* ,

q I  am not ask in g you to  do an yth in g! X on ly want t o see what;’

you d id  do. I  am n ot in  any sense sayin g what you ought to,'“?
■ ■ ■ 3

have dona. — ■ This i s  th e so r t  of work th a t  x su ggest  ought

to be ca r r ied  ou t  by th e Com m ittee. -

q  you thin k  you gave th e Daily M ail ver y good va lu e  fo r  th e / ¿| |

money th ey p a id  you? —-  I  th in k  X can ce r t a in ly  say t h a t.  \

3i r  CHAHLS3 m a r t i n ; Dr Coplane» I do n ot wish  t o  in t ru d e upon ^

you r  p r iva t e  m a t te r s , bu t  d id  you go to  th e Un ited 3 ta tes

on purpose to  s t u d f t h is  hazard  o f e t h y l-p e t r o l?  .—  No. .

q That was p ur e ly in cid e n ta l?  —  That was p ur e ly in c id e n ta l;

I  was th ere on ce r t ain  ma t ters in  con n ection  with  m yse lf, and

t h is  m a t ter  was ve r y much In th e a i r  a t  th e t im e,

q That i s  what X though t,; would you tu rn  t o  you r  in t r od u ct ion

on page 1? There i s  a sen ten ce th ere to  b egin  w ith  wh ich

I  am q u ite  in cap ab le  o f comprehending, as t o  why you wrote i t.

you sa y; *lh e oppor tunitywas affo r d ed  me o f a p p r ecia t in g

some o f th e main fa c t o r s  which have ob fu sca ted  th e issu e

to  whether the s a le  o r  use o f lead ed  p e t r o l should be

p erm it ted  as a m otor  fuel.** cou ld  you t e l l  the Committee ;

why you vr o t«  t h a t  san tanc# ? Toe, s i r *  In  Hew YorK City»  **

where th e s a le  i s  n ot  p erm it ted , the eviden ce i s  t ha t  th ere

'were ve r y few peop le who had lea d  in  t h e ir  system s in  a  nonoal -vj

)?$
'a£:

#
s
r

ini. b«m  - said th a t nutnidaii
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p a r tie s  in  Am er ica, and i t  i s  not p oss ib le  fo r  an in d ivid u a l 

l ik e  m yse lf, r e ce iv in g money which i s  n ot enough t o pay f o r ”**
• i

th e i n i t i a l  charges o f a la b or a to r y* I  ¡am hound to say th a t

heoause you  a r e  ask in g fo r  an im p ossib le t h in g.
iV-

A ' ^

q I am n ot ask in g you to  do an ythin g; I  on ly want t o  see what
' C-*$SL|

you d id  do* X am n ot  in  any sense sayin g what you ought to
■ m
'i -Hi:i

have done. —-  This is  the so r t  of work t h a t  I  su ggest  ought

to  he ca r r ied  ou t h y th e Committee.
r>'■it-

q  You thin k  you gave The Daily M ail ver y good va lu e  fo r  th e «ai

money th ey p a id  you? I th in k  X can ce r t a in ly  say th a t * S i i
*‘Jef

S ir  CHARLES MARTI»? Dr Cop iane, I do n ot  wish  t o  int ru d e upon ,
\K%

you r  p r iva t e  m a t te r s , hu t d id  you go to  th e Un ited  3t a t e s  > \ r
■ ■ ' 1;

on purpose to stu d y t h is  hazard  o f e t h y l-p e t r o l?  «— Ho.
> ■ ' l/vSt«

-•'•VjWSH
0, That was p u r e ly in cid en ta l?  —  That was p u r e ly in cid e n ta l;  ! ,|

I  was th ere on ce r t a in  m at ters in  con n ect ion  with  myse lf, a n d 1;,*, 

t h is  m at ter  was ver y much in  th e a i r  a t  th e t im e. :

Q That i s  what x th ough t, would you tu rn  t o  you r  in t r od u ction  

on page 1? There 1» a ;sen ten ce th er e  to  b egin  w ith  which  

I am q uite  in cap ab le of comprehending, as t o  why you wrote i t.  

You sayi «The op p or tu nity was affo r d ed  me o f a p p r ecia t in g

some o f th e main fa c t o r s  which have ob fu sca ted  th e issu e  a s
/

to  whether the s a le  o r  use o f lead ed  p e t r o l should be ,,

perm it ted  as a m otor  fu e l.«  Could you t e l l  th e committee 

wisr.you wrote t h a t  sen ten ce? — - Yes, s ir .  In  Hew York Cit y , 

where th e sa le  i s  not  p ermit ted , th e eviden ce i s  t ha t  t h er e  . 

were ye r y few peop le who had lea d  in  t h e ir  system s in  a normal^  

way.": j i t  has been  said  t ha t  ou ts id e Hew York a ver y la r ge  - 

number of peop le have lea d  in  t h e ir  system s; and t h a t  was th e J

p o in t , a s to  how many p eop le n orm ally have lea d  in  t h e ir
Ai *

system s*;Xn  Hew York i t  was sa id  t h a t  not more than th r ee
■ as to  . ■■ ' v;

or four per c®*1* ***<* i t ,  whereaq ^people representing those

who ca r r y on work o u t e i^  jretf York, i t  was sa id  t h at  in
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That was th òk

cer t ain  cases 100 p er  cen t  of the p eop le nave i t  m  t h e ir  

sy »terns. Of cou r se, w ith  a background l ik e  t h a t , i t  I s -«  

Im possib le t o  say whether th e wh olesa le d is t r ib u t ion  o f ** 

p e t r o l has brough t on t h is  u n ive r sa l d is t r ib u t io n  or lea d  

o r  not*

q You th in k  t h a t  ob fu scated  th e Issu e a s  t o  whether lead ed  

p *r o l should be perm it ted  as a  motor fu e l?  -  

p o in t * > ■

q You th in k  you cou ld  n ot d ecid e the qu est ion  then  a t a l l

in  th ose cir cu m stan ces, or  on ly in  regard  to Hew York? - Mg 

—  The Hew York peop le say t h a t  on ly 3 p er  cen t  o f th e ^  

peop le have lea d  in  t h e ir  system s; and th e Hew York peop le 

sa y: •You have lead  ou ts id e Hew York because you a re  u s in g If 

leaded  p e t r o l*. J

q you mean t o  say t h a t  you cou ld  n ot  d ecid e t h is  poin t  as to  |
' • . . • ,\iU
whether  lead ed  p e t r o l was a p u b lic  dan ger  o r  n ot  u n less  yo u | |  

did  itv.-.in Hew York? —-  I  thin k so . ' , ^

q lh a t  i s  rea lly you r  opin ion ? >— ■  i  th in k  so , yes* */ # '!§

CHAXHliAHj it igh t  we ask you whether ca rs  goin g in to  Hew York -

have got  to.em pty o u t ?---- I  th in k i t  has been  ver y fu l l y

s t a t e d  by Mr Yran cla  Powell in  The Times o f Ap r i l ll t h :  '

A gr e a t  p o in t  was made o f th e fa c t  t h a t  the Hear York 

‘m u n icipa l a u t h o r it ie s  do n ot tu rn  ou t  th e p e t r o l con ing 

from th e ca r s lgo tog in to  Hew York. I  do not know why tn ey^

' tu rn  ou t th e p e t r o l;  i t  i s  nothin g to  do with  me. 

q Ho, nos; 2 am p n ly ask in g you whether  i t  i s  th e fa o t  t h a t  , 

th ey do n ot  tu rn  ou t  th e p e t r o l from  the ca r s? ----  n o , th ey

>

do noi

, r. ,^ 0;ùo n o t.ì. i  h a ve u n d e r lin e d h er e  th e  p assage f rem th e  le t t e r  

$ 0  lim ee * TnCthó i Cl t v  or  v*-«^ *^ *^ »»«**



Im possib le to  say whether th e  wh olesa le dis tr ib u t io n  of

■ k'jf o o i s ,

\'í r&
p e t r o l has brough t on t h is  u n ive r sa l d is t r ib u t io n  of lea d  

o r  not*

q You th in h  t h a t  ob fu scated  the issu e  a s  t o  whether lead ed  

p&rol should be perm it ted  as a  motor fu e l?  

p oin t*

q You th in * you cou ld  not d ecid e the qu est ion  then  a t  a l l

in  those circum stances» or  on ly in  regard  to  Hew YorK? /*

—  The Hew York peop le say t h a t  on ly 5 p er  cen t  o f th e 5 ^

That was th e :

peop le have lea d  in  t h e ir  system s; and th e Hew York p eop le >Jm

say: "You have lea d  ou ts id e Hew YorK because you a re u s in g 

leaded  p e t r o l*.

q You mean t o  say t h a t  you cou ld  n ot  d ecid e t i l ls  poin t  as to  

whether leaded  p e t r o l was a p u b lic  danger o r  n ot  u n less you  

did  i t  in  new York? I  thin h  so . ' 

q That i s  really you r  opin ion ? —  I  thin h  so» yes .

CHAIUMAH: Might we ash  you whether oars goin g in to  Hew YorK

have got  t o  empty ou t? ----  I  thin h  i t  has been ver y fu l l y

s ta ted  by Mr F ran cis Powell in  The Times of Ap r i l l lt h :

A gr ea t  p o in t  was made o f th e fa c t  t h a t  th e Hew YorK 

m un icipal a u t h o r it ie s  do not tu rn  ou t th e p e t r o l con ing

■ rlS

do not
from th e care go in g in to  Hew YorK. I  do n ot Know why t h e y^ .,

turn  out the p a t r o l;  i t  i s  nothin g to  do with  me. 

q h o » no: I  am on ly ash in g you whether  i t  i s  th e fa c t  t h a t  

th ey do n ot  tu rn  ou t  th e p e t r o l from  the ca r s? - — Ho, th ey 

do n o t. I  have u n d er lin ed  h ere th e passage from th e le t t e r  * 

in  The Times: *ln  th e C it y  o f New YorK i t s  sa le  i s  fo r b id d en , 

bu t  n ot  i t s  u se , and thousands o f ca r e u sin g I t  d a ily  pass 

th rough  th e Holland tu n n el t o  and from  J er sey C it y  withou t 

con d it ion s o r  h in d ran ce. The reason  fo r  th e Hew YorK c i t y  

p r o h ib it io n  i s  n ot w a n  founded and w i l l  undoubted ly b e 
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removed.* t h a t  Is  th e opin ion  of Mr F r a n cis  Powell, 

chainaan  o f The Anglo-Am erican o i l  Company. I  r es p e c tfu lly  

su ggest  t h a t  I f  Mr F ran cis Powell read s t h e  r ep or t  o f 

Dr yiyn n  o f The Columbia U n ive r s it y, he w i l l  see  t ha t  

he has ca r r ied  ou t ce r t a in  exper im en ts in  regard  to 

e t h y l p e t r o l* and i t  w i l l  t>e an answer to  h is  q u est ion .

the discha r ge in to  th e atmosphere of exha

crowded a r ea s , That i s  a t  the bottom  o f page 9 o f you r  i

memorandum. That is  you r  vie w ?---- I  thin ic so. ’*•

That is  what you sa y; t h a t  i s  you r  b e li e f ,  i s  n ot  T

i t ? ----That i s  so.

Supposing we were t o  ta ka  fo r  i l lu s t r a t io n  a b lock  in  

P ic c a d i l ly ,  and supposing I  had to  remain th ere amongst the 

oars fo r  an hour and th ey were a l l  u s in g e t h y l p e t ro l, 

do you th in ic t h a t  I  shou ld  run a se r io u s  r is k  o f bein g 

poison ed w ith  lead ? ~  Do you say in  one hour?

Tee, in  one hour* —  I shou ld  say ce r t ain ly  n o t . I  shou ld  , 

not pu t i t  as one h ou r, bu t  1 th in ic if  you r  du ty kep t  you 

t h e r e , on p o in t  d u ty, we w i l l  sa y, i t  would be a d iffe r e n t  

m a t ter. Pic ca di l ly ,  of cou r se, i s  g e t t in g  ve r y wide now -  

you m igh t choose a narrow s t r e e t.  You have chosen one of «. -6 

the wid est  s tr e e ts  in  Great  B r it a in .

I  ju s t  chose P ic ca di l ly  because 1 en coun ter  more bionics

in  P ic ca di l ly  th an  a n yw h er e .---- I th in k you  a lso

ge t  b locks in  ver y small narrow s tr e e ts  ou ts id e 

P ico a di l ly .

3i r  0HARL23 MARTIN: You a r e  e vid e n t ly of th e <vni*inv»

ca r s u sin g e t h y l p e t r o l may be a se r iou s
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q But do you th in x t h a t  I f  I  were th ere  fo r  an  hour I should

be in  any danger o f g e t t in g  lead  p o iso n in g?---- I  t h in * the

whole r is x  i s  an in d u s t r ia l r isk* I  t h in * i t  means bein g a  

lon g time under  exposu re, and i t  i s  p a r t icu la r ly  int e n s if ie d  

in  the case o f  women and young ch ild r en , 1 do r iot t hin x 

you r  i l lu s t r a t io n  h e lp s you ve r y  much.

q That i s  r a th er  a  n asty th in g to sa y ?---- W ell, I  shou ld  n ot

d escr ib e  i t  as a good i l lu s t r a ti o n  or i t  

a t  a l l .  You asxed ms to taxe you r  case , d id  not you? , 

q Yes. 2)o you thin X then  tha t  i t  i s  a  p u b lic danger  to the 

p o lioe fo r ce. Ho body e ls e  remains fo r  an  hour  in  a  b locx 

where th er e  a r e  th ese ca r s con t in u ou sly, a lth ough  Of cou rse 

th e policem en  do th a t? —  W ell, I  do not Xnow. There say 

be people s e ll in g  t ilin gs . There might be peop le rem ain ing 

about fo r  ce r t a in  reason s. But taxa the case o f shdps c lo se

by: in  a narrow s t r e e t  where th ere a r e  b locxs: lo t s o f
■ *  ’ ' ■......... ■ . 1

shopxeepera a r e  t h e r e, and peop le on th e pavement — anybody,

Why ju s t  one person? 2 suppose a  policeman in  pa r ticu la r  . , ;

on poin t  du ty would ge t  a  ce r t ain  amount of  i t .  W

q You thinX th ey would not s uffe r ,  f i r s t  o f  a l l ,  from carbon

monoxide poison in g? » ^  2 th in x th e a ctu a l d isch a r ge o f

gas and t h s  d is tu rban ce o f  th e a i r  would be s u ff ic ie n t.  ■  <

The iiAndency .r i o f  e t h y l- p r t r o l i s  to  s e t t le  taore: ? ^ - - j .j

than  th e carbon  monoxide and i t  remains n ea r er  th e ground.

') q But as you Xeep a  ce r t a in  d ia tan oe from th e ground would

not you be more l i x e ly  to  ge t  away frota i t ?---- 2 say in  .

th e case o f  sm all peop le who are n ea r er  the ground you

would ge t  more o f i t ,  and th ey are th e p a r t icu la r  people

r e fe r  t o.  As a  m at ter  of  fa c t  yo u ,w i l l .ge t  load-
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Ions t im e under  exposure, and I t  i s  pa r ticu la r ly  in t e n s ifie d  

in  the case o f  «rumen and young ch ild r en , I  do h ot  th in s  

your i l lu s t r a t io n  h e lp s  you ve r y  much, .

Q That i s  r a th er  a  n asty th in g to  sa y ?---- Well* I  shou ld  n ot

d escr ib e  i t  as a  good i l lu s t r a ti o n  of i t  ,;j 

a t  a l l.  You asked m  to  take you r  case , d id  not you? 

q Yes, Do you thin k  then  tha t  i t  i s  a  p u b lic danger  to th e ' 

p o lice  fo r ce , Nobody e ls e  remains fo r  an  hour  in  a  b lock 

where th er e  a r e  th ese ca r s  con t in u ou sly, a lth ough  Of cou rse '::
' ; ' ..... ' , _ . ,/-'B

th e polioemen do th a t? —— W ell, I  do not know. There may v 

be people s e ll in g  t h in gs . There might be peop le rem ain ing \ 

about fo r  ce r t a in  reason s. But take the case o f shdps c lo se  

by: in  a  narrow s t r e e t  where th ere  a r e  b locks; lo t s o f  

shopkeepers a r e t h e r e , and peop le on th e pavement — anybody. 

Why ju s t  one person? I  suppose a  policeman in  pa r ticu la r  

on poin t  du ty would ge t  a  ce r t ain  amount of  i t ,  

q You th in k  th ey would not s u ffe r ,  f i r s t  o f  a l l ,  from carbon  

monoxide poison ing? —— X th in k th e a ctu a l d isch a r ge o f  the 

gas and t h s  d is tu rban ce o f  th e a i r  would be s u ff ic ie n t.

The tendency of  e jb h yl-p r t r o l i s  to s e t t le  m ore. • 

than th e carbon monoxide and i t  remains n earer  the ground, 

q But as you keep a  ce r t a in  d is ta n ce  from th e ground would ’

not you be more l i k e ly  t o  ge t  away from i t ?  —-  X say in  

th e  case o f  sm all peop le who a re n earer  th e ground you 

would ge t  more o f i t ,  and th ey are th e p a r t icu la r  people 

I  r e fe r  t o.  As a  m at ter  of  fa c t  you w i l l  jflwt ge t  th e lead  

a t  th e b rea th in g le v e l ,

q And so you w i l l  in  th e case o f the carbon  monoxide? —■— The 

carbon  monoxide w i l l  be d is tu r b ed  by the o r d in a r y passage , 

o f  th e ca r. Might X su ggest  t ha t  in  o rder  to  ob tain  a 

p e rfe c t ly  s c ie n t i f i c  fou r -squ are answer, th e on ly way to  do
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t h is  i s  by beatin g i t  on a va r y la r ge  a a a le ; ca r ried  ou t 

q uite  a p a r t  from p r iva te  people — by a Committee o i’ t h is  

so r t  whose p rovin ce i t  i s ,  to s t a r t  w it h. You a r e  aaicing 

ras to s e t t le  qu est ions wnich can on ly be s e t t le d  in  t ha t  

way.

il  Then you r  opin ion  comes down to a mere g u es s ?---- I  do n ot

t h in s  so; 'out i f  you ’.-mat about th e r e la ti o ns h ip

between the rise  and f a l l  o f lead  ana caroon  monoxide, i f  

you want a  s c ie n t i f i c  answer you must be prepared to go to 

the exten t  o f  ge t t in g  a  s c ie n t i f i c  answer. I f  you aax me aa 

an or d in a ry person  3ff s^r Yea, lead  i s  a heavy s t u ff;  i t  

tends to descen d, whereas carbon  monoxide gas tends to r is e.  

Q, You have a bso lu t e ly not the h a zie s t  Idea how much lea d

th ere would be in  such cir cu ms ta n ces?---- We ¿now how

much carbon  monoxide th ere v/ ould be, from ? ro f  a a s o rHenderaon1 

wont.

0, I  am p e rfe c t ly  fa m ilia r  with  P r o fe s so r ;Henderson's worx?

• Th erefore we m ight surm ise the amount o f lead  th at  i s  

in  c ir cu la t io n.

q supposing I  came to the con clusion  th a t  i f  I breathed fo r  

an hour —  given  you r  maximum lead  ou tpu t o f  90 m illigram s

per  cu b ic m e t r e----- - ? ---- That i s  a l ig h t  p rop or t ion.

Q, »veil, ca l l  i t  100 m illigr ams, Taxe th e maximum poss ib le .

Of co u rs e  I  w o u ld  n o t  be b r e a th in g  pure  e xh a u s t  g a s . 

Su p p o s in g  wa d i l u t e d  i t  i n  1 0 0 ; you w o u ld  a g re e  t h at  t h a t

i s  a ve r y small d i lu t i o n  in  the a i r ;  1 in  100 ? ---- in  ordex

to brin g ou r  figu r es down to the American figu r e s  I 

f ca lcu la ted  1 in  p#OQO.

% I am asxin g you some qu est ions and X should ie ver y glad

00162SG ..... ......



aurVjW«ua<* p covAn oe  a s  Ay* t o  a w r s  w x sa,  zou  a r e  e as in g

me to s e t t le  q u est ions which  can on ly be s e t t le d  in  that" 

way.

Then you r  opin ion  comes down to a  mere g u es s ?---- I  do n ot

t h in s  so: but i f  you a s s  me, what about th e r e la t io n s h ip
%',2K
£•

between the r is e  and f a l l  o f  lead  and carbon  monoxide, i f ■ m

■' 'w

you want a  s c ie n t i f i c  answer you must be prepared to go to 

th e exten t  o f  ge t t in g  a  s c ie n t i f i c  an swer. I f  you asS me as 

an  o r d in a r y person  ST a^r Yes, lea d  ia  a h eavy s t u ff:  i t  ’• 

ten ds to  descen d, whereas oarbon  monoxide gas tends to r is e ,
: - A

. ' ;  •

q You have a b so lu t e ly n ot  th e h a z ie s t  id e a  how mush lea d

th ere would be in  such  circum stan ces? -  tre Snow how 1

much carbon  monoxide th ere  would be, from pro fa  sso’r  Henderson* 

wo r s ,

Q I  am p e r fe c t ly  fa m ilia r  w ith  P r o fesso r  JHendereon' © wo rs?

* Th erefore we m ight surm ise the amount o f  lead  th at  i s  

in  c ir cu la t io n ,

q Supposing I  came to the con clu s ion  th a t  i f  I  breathed fo r  

an hour —  given  you r  maximum lead  ou tpu t o f  90 m illigr a m s 

per  cu b ic m etre *— — ---- That ia  a  l ig h t  p rop or t ion ,

Q, W ell, c a l l  i t  100 in illigram a , Tase th e maximum po ss ib le , 

o f cou rse I  would n ot  be b rea th in g pure exhaust ga s. 

Supposing we d ilu t e d  i t  in  10 0 ; you would agree t h at  t h a t  "

i s  a ve r y  sm all d i lu t io n  ia  the a i r :  1 in  100 ? ---- In  ord er

to  b r in g ou r  figu r e s  down to th e Am erican  figu r e s  I 

ca lcu la te d  1 in  5,000*

Q I am aaSin g you some q u est ion s and I  should be ver y gla d  

i f  you would t r y  and fo llo w , I  have given  100 m illigr am s 

o f lea d  per cu b ic m etre aa a  maximum: then  X g ive  6 per  

oen t o f carbon  monoxide —* wh ich  i s  a  ve r y moderate est im a te 

t h a t  would g ive  ua 60 m etres o f  carbon  monoxide, \7e must
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assume tha t  you have dilu t e d  i t  — i t  does not ve r y much |  

m a t ter, but you admit t h a t  di lu t i o n  by 100 i s  a  ve r y dilu ted  

exhaust gas , That has n ever  been found in  a  garage? !

---- your p a r ts in  10,000, : -

q I t  i s  goin g to be a  good d ea l more than  fou r  p a r t3 in

10, 000: i t  i s  goin g to  be 6 p a r t s  in  10,000 —  ,6  per  cen t? 

---- Yes, ■

q I f  l  b reath e t h a t  fo r  an  hour , i f  i t  has 100 m illigram s o f  

le a d , I  would baeathe h a l f  a  m illigram  o f  lea d , but I  should 

breathe 300 oc. o f  0. 0 , You w i l l  admit th a t  as su b s ta n tia l]  

c o r r e c t ?---- Yes, I  w i l l  a ccep t  t h a t, jfha.% i s  300 cc . o f
q ------------------------------- :----- ----- ----------- /  • i

C.O, would have sa tu ra ted  my blood and I  would have to be • •

taxaiaway in  an am bu lan ce?---- q uit e  so. You would n ot sta ]

th ere  th a t  tim e, *

q Ho, but I  must s ta y t h e r efo r  an  hour to ge t  th e h a lf 

m illigram  o f  lead? —  q u it e  30*

q But would h a lf a  m illigram  o f  lead  m at ter  to me? ■----Hot

the s l ig h t e s t ,  •

q Would 300 oc o f  0. 0 ,?  ----  That would poison  you .

q Then may I  n ot  su ggest  tha t  you have somewhat exaggerated  

- -  p os s ib lyw it h  the^ beat in t en t io ns  o f  p r o te ct in g th e 

p u b lic h ea lt h  th e dan ger  t h a t  o f  n e ce s s it y  a r is e s  in

oon fin ed  a r e a s , X sa y exaggera ted , t h a t  i s  a l l ?----W ell,

how fa r  i s  i t  ju s t i f ia b le  to  exaggera te a r ia x  to  pu b lic

h ea lth ?

q I Bum am a sk in g you  qu est ion s? —— That i s  th e Whole p raot ii 

o f  p u b lic h ea lth ^ to  exaggera te th e r is k :  to  say *Do n ot 

do th in gs because o f th e r i s e1.

#$,.Th«n..X* 8kC*T«L̂ieiMS«bfit5ii may take i t  th a t  you have exaggera ted
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---- your  p a r ts in  10 ,0 0 0 , :5|
I t  i s  goin g to be a  good d ea l more than  fou r  p a r ts  in  j

• ' -.-7*

10 ,0 0 0 : i t  i s  goin g to  be 6 p a r t s  in  10 ,000  —  .6  p er  cent?5
.. ■, -4

---- Yes.

I f  I  b rea th e t h a t  fo r  an  hou r , i f  i t  has 100 m illigram s o f  f  

le a d , £ would b reath e h a l f  a  m illigram  o f  le a d , but I  should 

breathe 300 oc. o f  0*0 , You w i l l  ad ia it  t h a t  as su b s ta n t ia l]

co r r ect?  —  Yes, I  w i l l  a ccep t  th a t  * jfa &t  i s  300 cc. o f  

.0 ,0 , would have sa tu r a ted  my blood and 1 would have to be

Quite so. You would n ot a ta jt  sue an away in  an ambulance? -  

t h er e  th a t  tim e, -

Ho, but I  must s ta y t h e r efo r  an  hour to ge t  th e  h a lf 

m illigram  o f  lead? - —- Q u it e  so.

But would h a l f  a  m illigram  o f lead  m at ter  to me? —  Hot 

th e s l ig h t e s t ,  ■

Would 300 oc o f  C.O ,?---- That would poison  you.

Then may I n ot  su ggest  tha t  you have somewhat exaggerated  

— p oss ib ly w ith  the b est  in ten t io ns  o f  p r o tect in g th e 

p u b lic h ea lt h  —  th e dan ger  t h a t  o f  n e ce s s it y  a r is e s in

con fin ed  a r e a s , Jr sa y exaggera ted , th a t  i s  a l l?  ---- W ell,

how fa r  i s  i t  ju s t i f ia b le  to  exaggera te a  r ia ic to  p u b lic

,4i

*

h ea lth ? • . • vi?.. ••••• / . •’ " ' '  ■ '

Q I  asm am asicing you  qu est ions? —  That i s  th e whole p r a o tic 

o f  p u b lic h e a lt h ;to  exaggera te th e r ia ic: to  say *Do not 

do th in gs because o f  th e  r ia x " ,

Q Then I  may taice i t  th a t  you adm it t h a t  you have exaggera ted  

th e r iaic? —  £ t o t a l ly  deny t h a t , a i r.  I  may have ' 

over -est ima ted  the r es u lt  o f what i s  commonly u sed , but 

a t  the same t im e i t  i s  ju s t i f ia b le  to  over -es t im a te r iah s 

and exagger a te: th a t  i s  p a r t  o f  the p r a ct ice  o f  p u blic 

h e a lt h  now a l l  over  th e wor ld. We do n ot t e l l  peop le th e
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danger in  s c ie n t if i c  terras: we say "Do n ot  do t h is , o r  i t

w i l l  pun ish you fo r  ±* doin g i t *.  With regard  to th e

6 p a r ts  in  10,000» do you mind speakin g o f  4 p a r ts  in

lOfflOQ, am  then  r econ sid er in g you r  figu r e  in  the lig h t  o f

4 p a r ts in  10 ,0 0 0 , because to ray mind you have crea ted  a
n ot  ;

h yp o th e t ica l ca se , and I  am/ prepared to answer a  hypoth et ioa;

case.

q W ill y ou t&fce 4 p a r t s  in  10 ,0 00  o f  ca r  bon monoxide. That

would be on the lim it  o f  carbon  m on oxide?----- X am not a t  «s

a l l  su r e , a i r.  You w i l l  h ave a  witn ess  fo llow in g who ‘

w i l l  be prepared to ape ax to you  w ith  a u th o r it y on th e 

a n a lyses o f gases in  ga r a ges, I  understand  t h a t  4 pa r ts

in  10 ,000  i s  n ot a t  a l l  unusual in  a  ga r age,
do not

q admit th a t?  —-  Then would you  mind, in  p lace o f the 

h a l f  m illigram , reducin g i t  to fo u r -s ix t h s :  two -th ir d s o f  

a  h a lf,  t h a t  i s  a  th ir d  o f  a m illigram ?
■ s ' "  ’ ' .

q Ye s ?---- So in  p lace o f you r  h a l f  m illigr a m  you adm it th a t

th ere i s  a t h ir d  o f  a  m illigram  o f  lead ?

q fou ld  a  t h ir d  o f  a  m illigr a m  h u r t  y o u ?---- Ho, n ot  a t  a l l ;  ;

but t h a t  i s  n ot  th e p oin t : lea d  i s  a cum u lat ive poison , 

and the con stan t  b rea th in g in  a f  a  t h ir d  o f  a  m illigr a m  ; 

per hour i s  un doubted ly, in  the l ig h t  o f in d u s t r ia l exper ienc 

a  ve r y wrong th in g to perm it ,

q Supposing you were to  ta xe  th e con clu s ion s o f  Dr L egge — 

an exp er t  on lea d  poison in g, you w i l l  adm it ? —  i  asx th a t  

a l l  th ese th in gs should be in t e r p r e ted  in  the l ig h t o f  h ie ,-. '  

exp erien ce,
- ' plumb ism

q Very w e l l .  1 t hin x he said  tha t  the lim it  fo r  a  m in er , fo r /

.„--..in th e l ig h t  o f lea d  t e s t s ,  was t»ra^ aBi>UigjeaiQa-,for'eight ;
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6 part«  t u  10,0 0 0 , do you mind sp eaxin g ox «■  pares in

10^ 000, and then  r econsid er in g you r  figu r e  in  the l ig h t  o f

4 p ar ts in  10 ,0 0 0 , because to my mind you have oreated  a
n ot

h yp o th e t ica l ca se , and I  am/ prepared to answer a  h yp o th e t ica l 

case*

q -W ill you ta xe  4 p a r ts  in  10 ,000  o f  carbon  monoxide. Shat ■ :

would be on the l im it  o f  carbon  monoxide? ■ I  am n ot  a t  

a l l  su r e , a i r.  You w i l l  h ave a  witn ess  fo llow in g who ’

w i l l  be prepared to speax to you  w ith  a u th o r it y on th e -

a n a lyses o f  gases in  ga r a ges. X understand t h a t  4 p a r ts
•' .-.li

in  10 ,000  i s  not  a t  a l l  un usual in  a  ga rage.' 1
do not 3

Q 1£ admit  t h a t?  -----  Then would you  mind, in  p lace of th e  i

h a l f  m illigram , reducin g i t  to fo u r -s ix t h s :  two -th ir d s  o f

a h a l f ,  t h a t  i s  a  th ir d  o f  a  m illigram ?

q Yes? —  So in  p la ce o f you r  h a l f  m illigr a m  you admit th a t

th ere i s  a  t h ir d  o f  a  m illigram  o f  lead?

q ^ ould a  t h ir d  o f  a  m illigram  h u r t  y o u ?---- Ho, n ot a t  a l l ;

but t h a t  i s  n ot  th e poin t : lea d  i s  a cum u lat ive poison ,

and th e con stan t  b rea th in g in  a f  a  t h ir d  o f  a  m illigram

par hour i s  un doubted ly, in  the l ig h t  o f in d u s t r ia l exper ien c

a  ve r y wrong th in g to perm it.

$ Supposing you were to  ta xe  th e con clu sion s o f  Dr l»egge — ..

an exp er t  on lea d  poisonin g,' you w i l l  admit ? —  x asx t ha t '

a l l  th ese th in gs should be in t er p r e te d  in  th e l ig h t  o f  h i e .

exp erien ce, ..... ■
: ......................' plumb ism
q Very w e l l,  x t h in x he said  t ha t  the lim it  fo r  a  m in er , fo r /

in  th e l ig h t  o f  lea d  t e s t a ,  was two m illigr a m s fo r  e igh t

hours a  day? —  X though t he sa id  10  hours a  day; s ti l l ,

i t  dues not m a t ter , A t o t a l  o f  two m illigram s a  day,

q Yes,* One t h ir d  o f a  m illigram  would la s t  me s ix  hou rs, ,

Th is ta xes me th r ee hour a to  ge t  a  m illigr a m , i s  it

reason ab le to  suppose th a t  anybody i s  goin g to  s top in  a

■  ' • " .v«-j/-••••.. 18 ■ *



t r a f f i c  b lock  fo r  s ix  hour« «very day o f t h e ir  l i f e.  #

—  X do n ot  know* you  were t a lkin g  aftout a garage* '

q h o , I  was t a lk in g  about a  t r a f f i c  b lock* r have n ot  sa id  . *

an ythin g about ga r a ges. —  x though t you  were t a lkin g  about • 

the ve n ti l a ti o n  of a  ga r age. I  said  t ha t  an  exp er t  would r
■ ' . . ■ ■ ' ~y\;.

t e l l  you what th e ai r  wag in  a garage: fo u r  p a r t«  in  ten  

thousand. " . ' ;.:y-fff|

0, But I  wae r e fe r r in g  t o  a remark o f you rs on page 10 o f :-

your  memorandum, and I  asked you whether you  d id  n ot  th in k 

you had exaggera ted  i t ?  —  May I be a llowed  t o  look? „

ch a ir ma n: *Xn t r a f f i c  b lo ck s , with  th e r a cin g o f en gin es th at  

occu rs im m ediately fo llo w in g a p er iod  o f id l in g  and s to r a ge  

o f lead  in  the exh aust  system -  so. r es u lt in g  in  dense dlscharg< 

of r ich ly  leaded  exhaust ~ the con d it ions of atmosphere may 

w e ll become h igh ly dangerous m  th e immediate neighbourhood 

where th e s e t t l in g  heavy lea d  dust w i l l  go on accu mu la t in g.«

That is  on page 10 . — - 1 s e e , --------------------------------------~~~

The reason  t h a t  t a kes p la ce  i s  t h is :  fo llo w in g th e id l in g  o f ,
, ' ;,v'v ' ■- ■ . yy.-.v .

an engine yihu sudden ly ge t  a  r a cin g and ge t  a discha r ge of 

; r lch ly  lead ed  exh au st., ' ' : ■

3 i r  CHARLES MARTINI They would n ot  be r a cin g a l l  th e t im e; .

most o f th e t im e th ey would be id l in g  in  th e b lo c k ?— . Tesf 

b u t  you  have t h a t  r ep ea ted. X im agined t ha t  t h a t  b lock  i s  

ta kin g p la ce  fo r  f i v e  m inutes} in  fa c t  i t  i s  go in g on a l l  

day lo n g, and every f iv e  m inutes you a r e  go in g t o  have a  r is k  

o f a  number o f  en gin es with  a d isch a rge o f clouds rich ly

..laden  with  lea d ; t h a t  is  the con dit i on  th a t  I  have in  my mind

$ Tou have exp lain ed  to  th e Chairman th a t  you  were n ot  ab le

*•*.-*« *» ;«nWawed^ ithScars t h a t..



q Ho, I  was ta l k i e  a b r a m e  ba u»»» * •«-*- ,,"_..' •

an ytnin g about ga r a ges. —  I though t you  »ora t a lkin g  about 

tha ve n ti l a ti o n  of a  ga r age. I  said  t ha t  an  exp er t  would 

t e l l  you what th e ai r  was in  a garage; fo u r  p a r te  in  ten  

thousand.

0 But I  wae r e fe r r in g  t o  a remark o f youra on page 10 o f 

your  memorandum, and I  asked you whether you d id  n ot  th in k
■ i

you had exaggera ted  i t ?  ----  May X he a llowed  t o  look?

CHAIRMAN: *ln  t r a f f i c  b lo ck s , with  th e r a cin g o f engin es th a t  

occu rs im m ediately fo llo w in g a p er iod  o f id l in g  and s to r a ge

of lea d  In the exh aust  system *  so. r es u lt in g  in  dense d ischarge
\A
m.
i'M

of r ich ly  leaded  exhaust -  th e con d it ion s o f atmosphere may 

w ell become h igh ly dangerous in  th e immediate neighbourhood ...s 

where th e s e t t l in g  heavy lea d  dust w i l l  go on accum u latin g.«

That is  on page 10 . ——■ .I  s e e .----------- ----------------------------— ^

m e reason  t h a t  ta kes p la ce  i s  t h is :  fo llo w in g the id l in g  o f 

an engine you sudden ly ge t  a r a cin g and ge t  a d ischa rge o f ; 

r ich ly  lead ed  exh au st. 4.

3 i r  CHARLE3 MARTINI They would n ot  be r a cin g a l l  th e tim e;

most o f th e t im e th ey would bo id l in g  in  th e b lo c k ?---- yes*

b u t  you have t h a t  r ep ea ted. I  im agined tha t  t h a t  b lock  10  

t a kin g p la ce  fo r  f i v e  m in u tes; in  fa c t  i t  i s  go in g on a l l  

day lo n g, and every f iv e  m inutes you a r e  go in g t o  have a r is k  

Of a number o f en gin es with  a d isch a rge o f clouds rich ly  

laden  with  lea d ;, t h a t  is  the con d it ion  th a t  I  have in  my mind.

$ you have exp lain ed  to  th e Chairman th a t  you  were n ot  ab le 
' . ''.oth er
t o  examin^ m eohanios who had been engaged with  oars tha t  

used e t h yl p e tr o l -  in  you r  experim en ts; and a lso  t h a t  you 

had nothad a.n op p or tu nity, o r  i t  d id  not occu r  to  you, to  ;
-V,-. ;v-‘> > ■ & ?

examine t h e i r  e xcr e ta  beforehand? —  I  had n ot  th e  o p po ^ n i

% Anyhow, I V was n ot  done? —-  1 had n ot the op p or tu n ity. ;?-

19
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>i -ASq  Ai a « e le n tin o  man do you fe e l  ju s t i f ie d  In drawing any

con clu sion  whatever  from  th e fa c t  t h a t  one o f th ose m echan ics I 

had got  a t r a ce  o f lead  in  h ie  Secas a t  th e end o f t h a t  t im e? ! 

—  I th in k i t  ju s t i f ie d  havIng such a man under ob ser va t ion. ~ 

q I  ashed you whether you consid ered  i t  ju s t i f ia b le  t o  draw ’Vk

any con clu s ion s. ~  How should one draw a con clusion  from on«l

ca se , o r  two cases? •
' - $

CHAIRMAN: Tour answer is  Ho? —  That is  so. *

3 i r  CHARLES MARTIN: Do you th in k i t  would be absurd to  draw any * 

con clu sion s? —  I  th in k an.

Q On the o th er  hand, I  gath ered  th a t  you a t tach ed  consid er ab le  1 

im portance to  t h a t,  from some accou n ts o f you rs t h a t  I  saw in  

The Da ily M ail. Was I  m istaken, ana you do not a t t a ch  any 

Importance to  t h a t ?  —— I a t t a ch  no undue im portance to i t .  '

I  say I  consid er  i t  j u s t i f ie d .

q I  mean, ta lk in g  to  t his  Com mit tee?----Ho, I ara n ot t a lkin g  to

a Committee, I  am t a lkin g  to a p u b lic  meeting*

CHAIRMAN. You a r e  t a lkin g  to  a Com mit tee.---- yea, bu t  t h is  i s  . j

p u b lic evid en ce, t h er efo r e  I  ami n ot  e n t i t le d  to  say »mat 

happened, m a t  X sa id  was th a t  i t  i s  as w e ll t h a t  these men 

shou ld  be kep t  under m ed ica l ob ser va t ion : I  say t h at  was 

ju s t i f ia b le ,  th ere i s  a r is k.  5

CHAIRMAN; l e t  u s g e t  i t  q u it e  c lea r . Although th e p u b lic i s  h ere 

w® a r e exp ectin g you t o  answer t o  tha b es t  of you r  a b i l i t y.

---- Tes, I  hope iwaKu Bat what I  mean i s  t h is ;  t h is  exam in at ion

is  r a th e r  h in gin g round the fa c t  t h a t  i  ¡reported th in gs in  

The D a ily M a ll. As a m at ter  of fa c t  I p r e fe r  to  be examined 

on t h is  memorandum which X have subm itted t o  th e comm ittee.

......’ - 1 q uite  agree with ^ visu l^ ^ ^ t - 'ie 'wh v: ''- '
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.naa go* a t r a ce  or  xeaa m nis  a t  the end of t h a t  t im e? .v,
Y/?als

—  I th in k I t  ju s t if ie d  h avin g such a man under observa t ion *y| |  

q I  asked you whether  you con sid ered  i t  ju s t i f ia b le t o  draw .?8 

any con clusion » . —-  Ho» should one draw a con clusion  from one| |  

ca se , o r  two case»? ‘ "1

CHAIRMAN: Your answer 1» No? —  That i s  so. fj

3 i r  CHARLE3 MARTIN: so you th in k i t  would be absurd to  draw any
■■ Y.

co n c lu s io n s ?---- I  th in k  so. |

Q On the o th er  hand, X gath ered  th a t  you a t tach ed  cons id er a b le  Y-jif 

im portance t o  th at»  from some accoun t»  o f you rs t h at  I  saw i n ''M 

m e Da ily M ail. Was I  m istaken, ana you do not a t t a ch  any
..«3

im portance to  t h a t ? I a t t a ch  no undue importance to  i t * ■ 3

I  »ay I  consid er  i t  ju s t if ie d *
, . -v  "■  f ,i

Q I  mean, t a lk in g  to  t h is  Committee? —  No, I am n ot t a lk in g  t o  . 

a Committee, I  am t a lkin g  to  a  p u b lic  m eeting* Y;

CHAIRMAN: You a r e  t a lkin g  to  a Com mit tee.----Yes, bu t  t h is  1»

p u b lic evid en ce, t h er efo r e  I am n ot  e n t i t le d  to  say what 

happened. What I  said  was tha t  i t  i s  as w e ll t h a t  th ese men 

shou ld  be kep t  under m edica l observa tion : I say th a t  was 

ju s t i f ia b le.  There i s  a ris k .

CHAIRMAN: Let  us g e t  i t  q u ite  c lea r . Although  th e p u b lic i s  h ere, 

we a re exp ectin g you to  answer t o  th^  b es t  o f you r  a b i l i t y ,  ^

---- Yes, X hope Imam* Bat what I  mean i s  t h is :  t h is  exam in at ion

is  r a th e r  h in gin g round the fa c t  t h a t  I  ¡reported th in gs  in  

The D a ily Mail * As a m at ter  o f fa c t  I p r e fe r  t o  be examined 

on t h is  memorandum which X have subm itted  t o  th e Committee. Y£

S ir  CHARLES MARTIN: I  q u ite  agree with  you,P'-That i s  why

I  m entioned the memorandum.---- I  th in k when I  communicated

t h is  memorandum I  sa id  t h a t  I shou ld  l i k e  to  be cross-exam ined

o r  to  answer q u est ion s on th e memorandum, n ot on what appeared
do

in  The D a ily M a il, a lth ou gh  th e D a lly Mall a r t ic le e/ n o t  in  any
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snape o r  form va r y from t h is  memorandum. 

q As to  th e experim en ts t ha t  you did  yo u rs e lf -  p u t t in g

5 oo, was I t ,  o f e th yl p a t r o l on you r  arm -  what p a rt icu la r  

method d id  you u se fo r  est im a t in g lea d  under th ose :  ̂ ^

cir cum stan ces? —-  I  have ta b led  a l i s t  o f methods used. > i

q But i  have n ot seen  them. —  Aft e r  a l l ,  I  am asked to  p r esea t
' ■ • •_ ■■' • . « sI

26 copies o f t h ese , and I t  i s  a t  my own expen se; f iv e  o r  six* 

cop ies a r e  q u ite  s u ff ic ie n t.  j

q  Bid you  use th e sp ectroscope method? -—  No, t h is  i s a d ir e c t■ V .. ..;>Y

d etermin a tion . *

q you a r e  r esponsib le  fo r  t h a t?  —  yes, x am r esp on sib le  , .

fo r  t h a t. -

q You have said  how you did  i t ?  —  Yes.

$ That we s ha ll see. >2 cou ld  n ot  make out from  you r  answers to  

the 'Chairman whether you were aware o f the En qu iry in to  th e 

p o ss ib le  hazard o f t h is  m a te r ia l t h a t  was under taken  by th e 

Un ited Sta tes  P u b lic H ealth  se r v ice  between ¿Tune 19 2 5 and 

J anuary 1926. This i s  i t ?  ( I n d ica tin g p u b lica ti o n ) . v , 

you know t his ?  —  In  t ha t  p a r ticu la r  form I do n ot  know i t.

1 know th e p u b lica tion  of th e Repor t o f Mesfem iifsa En gin eer in g 

and to  t h a t  I  r e fe r  in  th e a r t i c le s  th a t  1 have a lr ead y

p u b lish ed  in  The M ed ica l O ffice r  and The B r it is h  Medical . .. 

J ou rn a l. I  was aware of t h a t , b u t  th e date you  r e fe r  t o ,

June 1925 to  J anuary 1926 is  n ot  m  accord  w ith  th e p er iod

Si th a t  x know: th e p er iod  o f in ve s t iga t io n  t h a t  1 know i s  from
'M .

May down to  s ix  o r  seven months fa llo w in g. ’ .

Q There was on ly one Enqu iry by the United s ta t es  p u b lic H ealth  

Se r vice , and th ey made, t h e ir  r ep or t  in  J anuary 19 2 6.

3fcat*has s p e c i f io  r e fe r en ce  t o M ^ E ^ ^ M  garage workers,
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method did  you use fo r  est im a t in g lea d  under th ose 

cir cu m stan ces? —  I  have ta b led  a n e t  o f method» used« ■

q But I  have n ot  seen  t h e m.---- A ft e r  a l l ,  X am asked to  p resen t

26 cop ies o f t h e se , and i t  i s  a t  my own expen se: f iv e  o r  s ix« !

cop ies a r e  q u it e  s u ff ic ie n t.  f
- - ;.ci

l  q Did you use th e sp ectroscope method? —  No, t h is  i s  a di r e c t  f 

d eterm in a t ion. i

q you a r e  r esponsib le  fo r  t h a t?  —  ye s , I  am r esp on sib le  « |

fo r  t h a t. 5

q You have said  how you did  i t ?  —  ye s . y 1|

q That we s ha ll  see* y l  cou ld  n ot  make out from  you r  answers t o  1

^ the Chairman whether you were aware o f the Enqu iry in t o  th e -

p o ss ib le  hazard  o f t h is  m a ter ia l t h a t  was under taken  by th e 

Un ited s t a t e s  P u b lic H ealth  Ser vice  between June 19 2 5 and ; 

J anuary 1926. This i s  i t ?  ( in d ica tin g  p u b lica ti o n ) .

You know t his ?  —  In  t ha t  p a r ticu la r  form I do no% know i t.
( J , .

I  know th e p u b lica tion  of th e Repor t o f *E6ehmtiF5El En gin eer in g 

and to  t h a t  X r e fe r  in  th e a r t ic le s  t h a t  I  have a lrea d y 

p u b lish ed  in  The Medioai O ffice r  and The B r it is h  Medical 

J ou rn a l. I  was aware of t h a t , bu t  the date you  r e fe r  t o ,

June 19 2 5 to  J anuary 1926 is  n ot in  accord  w ith  th e p er iod  

th a t  x know; th e p er iod  o f in ve s t iga t io n  t h a t  I  know i s  fr o a  : 

May down to  s ix  o r  seven months fa llo w in g. •

q ih er e  was o n ly one Enqu iry by the United s ta t es  p u b lic H ealth  

Se r v ice , and th ey wade, t h e ir  r ep or t  in  J anuary 19 2 6.

—  That has s p e c if ic  r e fer en ce t o  th e lea d  in  garage w o r k e r s ,’ 

X take I t s  e t h y l-p e t r o l u se r s.

q You have n ot  seen  I t ?  —— I t  may be r efe r r in g  t o  th e same th in * 

because we a re t o ld  t h a t  t h er e  are o th er  r e p o r t s. _ Here i s  an 

a llege d  Government r ep o r t, ( in d ica tin g  green  book).

That was p u b lish ed  in  1927« Then h ere is  an other  r e p o r t.
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q, But su r e ly i t  i s  s u ff ic ie n t  to  id e n t i fy  i t  by the Un ited , , 

Sta tes  P u b lic H ealth  s e r v ice. The o th er  Booh you r e fe r  t o  i s

The Bureau o f M in e s.---- 'That i s  the Su rgeon -Gen era l's r ep or t

th a t  I  Know.

q You were aware of t h is  p u b lic a t io n ?---- I  a a  aware o f it#

May I  look a t  i t ?

q Ce r t a in ly. (Handing bo o k ) .---- I  have n ot  seen  i t  in  t h is

cover ; I  have seen i t  r ep or ted  in  The Jou rn a l of ch em ica l 1 

In d u st r y. ^

q This was r efe r r ed  t o  in  th e Proceed in gs o f The American

Med ical Associa t ion  on more than  one occa s ion , and was under­

taken  a t  p u b lic  r e q u e s t.---- I have n ot  seen  t h is  f u l l  repor t )

I  have seen  a copy o f i t s  fin d in gs  p u b lish ed  in  The J ou rn a l 

o f Chem ical In d u st r y, and with  gen er a l r e s e r va t io n s, bu t  

I  have n ot  seen  t h i s , ( in d ica t in g ). 

q As i t  i s  th e most a u t h o r it a t ive  accoun t by e n t ir e ly  unbiasse< 

p eop le , and an accoun t of work dons by some o f the most V  ̂

capab le s c ie n t i f i c  peop le in  the se r v ice  o f th e Un ited Sta tes  

Government, i t  is  u n for tu n ate th a t  you d id  n ot  read th e whole 

r ep or t  b efo r e  exp r ess in g yo u r s e lf on th e h azards o f e t h y l

p e t r o l a m t m i ;  do n ot  you th in k  s o ?---- I  do n ot  th in k so , s:

Q You do n ot  th in k  i t  m a t ter s? —  I do n ot  th in k i t  m a t te r s..^ , 

cons id er a b ly. What I  said  was t h a t  the r e s u lt s  found here 

were e xa c t ly  th e same as th e  American, and should be in ter p r et * 

y  ea in  th e l ig h t  o f ou r  p e cu lia r ly  En glish  exp er ience o f

In d u s t r ia l le a d s. I  s p e c if i c a l ly  sa y in  t h is  r ep or t  t h a t  ^  

t h er e  is  no d iffe r e n ce  between th e fin d in gs  I  have ob ta in ed  

and th ose th a t  have been ob ta in ed  in  Am er ica. There JLj. no

»: X, want, to emphasise thaii|%i| | ^^ ct,.to.ink. there is



q You were aware or  t u ts  p u b lica tion ?  —  X a a  aware of I t *

May I  loon  a t  i t ?  :

q Ce r t a in ly. {Handing book). —  I  Pave n ot  seen  i t  in  t h ia  f f l  

cover ; I  have seen  i t  r ep or ted  in  The J ou rn a l or  Chem ical 'i

In d u st r y. ■ ■ ••■ V-vS

q Th is was r e fe r r ed  t o  in  th e Proceedings! or  The American ;!

Med ica l Associa t ion  on more than  one occa s ion , and was un der -; 

taken  a t  p u b lic r eq u est. —  I have n ot seen  t h is  f u l l  repor t* 

I  have seen  a copy o f i t s  fin d in gs  p u b lish ed  in  The jo u r n a l 1 

o f Chem ical In d u st r y, and with  gen er a l r e s e r va t io n s, bu t  } 

I  have n ot seen  t h i s , ( in d ica t in g ). -

q a s i t  is  th e most a u t h o r it a t ive  accoun t by e n t ir e ly  un b iasse: 

p eop le, and an accoun t o f work done by some o f th e most ■ 

capable s c ie n t i f i c  p eop le in  the se r v ice  o f the u n ited  3 ta tes  

Government, i t  is  u n for tu n ate th a t  you d id  n ot  read th e Whole 

r ep or t  b efor e  exp r ess in g yo u r s e lf on the h azards o f e t h y l V

p e t r o l a o n t m l;  do n ot  you th in k s o ?---- I  do n ot th in k so , e:

q You do not th in k  i t  m a t ter s? «—  I do n ot th in k i t m a t ter s  

con s id er a b ly. Vh a t j t  said  was t ha t  the r es u lt s  found here 

were e xa ct ly  th e same as th e American, and should be in t e r p r e t ­

ed in  th e l ig h t  o f ou r  p e cu lia r ly  En glish  exp er ien ce o f - 

in d u s t r ia l le a d s. I  s p e c if ic a l ly  sa y in  t h is  r ep or t  t h a t  

t h er e  is  no d iffe r en ce  between th e fin d in gs  I  have ob ta in ed  , 

and th ose th a t  have been ob ta in ed  in  Am er ica. There i s  no 

d i ffe r e n ce , I  want to  emphasise t h a t ;  bu t  I  do th in k  th er e  i s  

4 a d iffe r e n ce  in  ou r  in d u s t r ia l con d it ion s: in  th e clrcum stanoi 

o f our housin g and p opu la t ion  and our  roads: we have no 

Lin co ln  Highway h e r e.
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Dv Coplana,

q How long have th ey be on u s in g e t h y l p e t r o l In  America, do you 

¿now? - — I  t h in * Dr 3dgar  i s  here and w i l l  p robably t e l l  

you b e t t e r  than 1 can. .

q Do you ¿now? —— x things s in ce  1925* Of cou rse i t  has been 

h eld  up pending th e in ve s t iga t io n , 

q I t  was h eld  up wh ich  t h is  in ve s t iga t io n  ( r e fe r r ing  t o  booK) 

was goin g on? —— Yes; and 1 t h in * as fa r  a s  New Yora i s  ^  

concerned i t  is  n o t  so ld  a t  a l l.

q S t i l l  t h er e  has been th ree yea r s con t in u a l u a o ?---- i t  :

depends on th e  con d it ion s. I f  you aa¿ me how many firm s ^ 

have been u sin g t h is  con t in u ou sly from th e begin n ing th e ! 

answer would be found in  som ething Dr Kehoe sen t  me. That ;.i 

i s ,  tha t  you on ly fin d  one la r ge  in d u s t r ia l o r ga n isa t io n  

a c t u a l ly  in  Dayton  wh ich  i s  u s in g i t  con t in u ou sly, 

q ib r  l i v e  yea rs? —-  There has bean an in t e m is s io n  o f a

ye a r. stive ysa rs , from 1925 to 1928 b a r r in g in te r m iss ion s. , 

q I t  has been  used on an enormous aoa le has no t  i t ?  —-  Accord 

in  to th e le t t e r  I  have go t  from Dr Kehoe he can  o n ly s t a t e

KB

one in d u s t r ia l o r ga n isa t ion  t h a t  has used i t  fo r  f iv e  yea r ly 

o r  r a th er  du r in g a per iod  o f  f iv e  yea r s  when i t  was perm itt*

/? -,
4/V

■ '■ ■.‘•'■ to.' bemused,-■ ■ r-'-yy-yyy ■ ■ ' ::>̂ k

CHAIRMAN! I  th in x t h a t  p a r ticu la r  firm  in  DaytonTto o ¿ ‘ to ,
■■ ■ . - . ■

usin g i t  dur ing th e  per iod  when moat people had given  i t  upl 

- —• That I  do not ¿now, /

q That i s  a  q u est ion  fo r  the Com m it tee?---- I  do n ot  ¿now a t  i

Sir'OHAR&SS MARTIN: But do you t h in * th ere a r e  10 0 o r  1,0 0 0  o 

100 ,000  garage em ployees who are co n s ta n t ly exposed to th e 

r ia ¿  o f e th yl p e t r o l in  Am erica n ow ?---- Yea, I  suppose

would be so.
v-, v l ^
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q Do you Know? —  i  th in K s inae 1923. Of cou rse i t  has been 

h eld  up pending th e in ve s t iga t io n , 

q i t  was h eld  up wh ich  t h ia  in ve s t iga t io n  ( r e fe r r ing  to  booK) 

was goin g on? Yes; and I  t h in * as fa r  ae New YorK la  

concerned i t  is  n ot  so ld  a t  a l l ,

q S t i l l  t h er e  has been th ree yea r s  con t in u a l use? -— I t  '

depends on th e con d it ion s. I f  you  aaK me how many f i r a s  

have been u sin g t h is  con t in u ou sly from th e begin n ing th e 

answer would be found in  som ething Dr Kehoe sen t  me, That > 

i s ,  th a t  you o n ly fin d  one la r ge  in d u s t r ia l o r ga n isa t ion  

a o t u a lly  in  Dayton wh ich  i s  u s in g i t  con t in u ou sly, ■

q Vo r f iv e  yea rs? —-  There has been an in te r m iss ion  o f a  ■ 

ye a r , l i v e  je a r a , from 19 2 3 to 1928 b a r r in g in te r m iss ion s , 

q I t  has been  used on an enormous sca le  has n o t  i t ? —-  Accord* 

in  to th e le t t e r  I  have go t  from Dr Kehoe he can  o nly s t a t e  

one in d u s t r ia l o r ga n isa t ion  t h a t  has u s e d ' i t  fo r  f iv e  yea r s  * 

o r  r a th er  du r in g a  per iod  o f  f iv e  yea r s  when i t  waa p er a it te i 

to be u sed ,

CHAIRMAN: I  th in K th a t  p a r t icu la r  firm  in  DaytorwtooK to

u sin g i t  dur ing th e  per iod  when moat peop le had given  i t  up? 

---- That I  do not Know,

q That i s  a  q u est ion  fo r  the ..Com mittee?---- I  do n ot  Know a t  £

S ir  CHAR&IS3 MARTIN: But do you th in K th er e  a r e  100 o r  1,0 0 0  or

100 ,000 garage employees who are co n s ta n t ly exposed to  th e 

r iaK o f e t h yl p e t r o l in  Am erica now? — -  Yea, I  suppose

th a t  would be so , ^

q On a  ve r y la r ge  sca le?  ----  Yes. On the o th e r  hand 1 Know

o f ga rages where t h ey w i l l  n ot  have i t ,  .

q Do yo u  Know o f a n y s in g le  s u b s t a n t i a te d  case o f  lea d  poison !
. - ■ sizi
in  Am er ica, a p a r t  from the persons employed in  th e m ixing

and m anufacture o f t e t r a - e t h y l lead  i t s e l f?  ----  Have you

seen  t h is  p u b lica t ion ? (¿red u cin g 'ye llow  boo* >. ; .
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Q So» I  have not? Th ia was pub lished  on March 20 th t hia  

ye a r. This i s  pub lished  by th e American Labour Office*

Dr BRIDGE; That ia  a  p u b lica t io n  by A l ice  H am ilton ?---- Yea,

I  have marked t h ia  paragraph in  red  ( in d ica t in g ). •

CHAIRMAS: Does th a t  answer S i r  Ch ar les M ar t in ’ s quest ion ?

S i r  CHAnil'SS MARTIH: I  asiced, d id  you ¿now o f an y su bstan t ia ted  

case o f  lea d  poison in g in  America? ->**- May I  r e fer  to  t&e 

evid en ce th a t  J ifaave fu r n ish ed. I  may be a llowed  to do th a t

CHAIRMAN: P lease do n ot  t a lx  li x e  t h a t ?---- ’¿fe ll, you would nt

a llo w  me to looX a t  my booxs ju s t  now,

q Because you would n ot  answer th e q u e s t io n ?---- I  want to

r e fe r  to a paper now.

S ir  CHARLES MARTI Hz You have put t h is  in  a s th e beat  you can d 

in  answer to my q u est ion : the passage you have u n d er lin ed  

in  red? —— That i s  one p a r t , 

q Th is ia  the passage from A lice  H am ilton ’s p u b lica t ion ?

—~ Yes, That . pa^ er h as been 6u l y  examined and passed by 

a Committee. £ had an oth er  paper» an a bs tr a c t  from th e 

Am e r ica n  - Me d 1 ca l Asso cia t io n , pub lish ed  in  February o f  la s t  > 

ye a r , in  wh iah  th ey c it e d  th e cir cum stan ces th a t  the Standat 

O i l Company had agreed  to pay ou t  o f  court* as damages la s t  

yea r  (Pebruaxy 1927 ) 3 5 0»0G0 d o lla r s  damages, fo r  peop le 

who had been in ju r ed  in  con n ect ion  with  e th yl gas — a s  ■ - 

the exp r ess ion  i s :  e t h y l ga s. I  do n ot  ¿now what th ey mean 

by i t ,  but I  understood when I  was in  Am erica la s t  yea r  

th a t  gaso len e —  gas —  i s  employed c o l lo q u ia l ly  to  deaor ibe 

what we c a l l  p e t r o l in  t h is  ooun try — s p i r i t.  '

q Are you  quotin g something?, «— I  am qu otin g the Am erican 

Med ica l Asso cia tio n  published  in  th e Times,

&>, X a-J th at a n e d i  to  r i  a l  ? — . , i t  i a . - 'a ^ ^ ^ i ;S i te m ;o f .  n ew s:



I  have jaarjsod t his  paragraph in  red  (in d ica tin g ) ,

CHAIRMAH: Does tha t  answer S i r  Ch ar les M a r t in 's  quest ion ?
. - ■  *  '  ‘ .

' ;  I S i r  CHARLSS MARTIH: I  aajced, d id  you ¿now o f an y su b stan t ia ted

\  • -1 case o f  lead  poison in g in  America? — -  May I  r e fe r  t o  t lie

eviden ce th a t  J -Jiave fu r n ish ed , X may be a llowed  to do th a t

>• CHAIRMAN: P lease do n ot  t a l*  l i * e  th a t? —— W ell, you would no
; ' ■ ,

. a llow  me to loo* a t  my boons ju s t  now, y

- Q Because you would n o t  answer th e qu est ion ? —-  I  want to -

x r e fe r  to a  paper now, ^

S ir  CHAP.ISS MARTIHJ You have put t h is  in  a s  th e  b est  you can d 

in  answer to my q u est ion : the passage you have u n d er lin ed  ;

'' in  r e d ?----- That i s  one p a r t. -

Q This i s  the passage from A lice  Ha-nil ton 'a  p u b lica t ion ? ^

- — Yes, That paper has been d u ly examined and passed by 

- : a  Committee, I  had an oth er  paper, an a b s t r a c t  from th e "

1 American Med ica l Asso cia t io n , pub lished  in  February o f  la s t

ye a r , in  wh ich  th ey c it e d  th e circum stan ces th a t  the Stan dar  

. Oil Company had agreed to p ay ou t of cou r t  as damages la s t

year  (February 1927 ) 550 ,0 0 0 d o lla r s  damages, fo r  peop le
v •

who had been in ju r ed  in  con n ect ion  with  e th yl gas — a s  

the exp r ession  i s :  e t h y l ga s , I  do n ot  ¿now what they mean 

. by i t ,  but I  understood when I was in  Am erica la s t  yea r  •

th a t  gasolen e —* gas —  i s  employed c o l lo q u ia l ly  to  d escr ib e  

1 what we c a l l  p e t r o l in  t h is  cou n try — s p i r i t ,  , :

. Q . Are you  qu otin g something? - — I  am q u otin g the Am erican  — ; 

Med ica l Asso cia tio n  pub lished  in  th e Times,

Q la  th a t  an e dit o r i a l?  i t  i s  a  sma ll item  o f  news:

550»0G0 d o lla r s  were paid  as damages ou t  o f  Cou r t , I  had 

the paper t h is  morning in  ray hand. Hot on ly th a t  but th ere 

a r e  o th er  oases s e t t le d  ou t  of  Cou r t , in  which th er e  wer e '5a/ : 

m illio n  d o lla r s  damages claim ed — s u it s  wh ich  have been 

s e t t le d  ou t o f  Oour t.

H £  00 i s  3 i) 3 ...,.........



2 r  Copiarla

Q Was t h is  fo r  a ccid en ts  th a t  have happened in  the m anufacture'

---- I  on ly quoted them in  con n ect ion  w it h  e t h yl ga s.

I  though t a t  f i r s t  t h a t  they must he r e fe r r in g  to th ose 

, o ld  Byferatfa Act s» But ap p a r en t ly i t  was n ot  so: the word 

gas was s p e c i f i c a l ly  used : o th erw ise I  would n ot  have tahen  

n o t ice  o f i t ,  becauee i t  would p robably be a  m an ufactur ing 

d is a s t e r. • ;

S ir  SHAHIDS ¿/ARTIii; But you are here to g ive  us al l  the 

in form at ion  you c a n ?----Yes.

PROF. DIXQH: I  read  th a t  a lso, and I thin n  tha t  those damages 

were pa.id fo r  a ocid en ts in  the m anufacture o f  th e e t h y l 

p e t r o l?---- I t  was n ot  th e  m anufacture o f  p e t r o l.

PROF. DIXOH: Of lead  e t h y l.

CHAIRiaAif ; That i s  th e  e s s e n t i al  d i f f e r e n c e .

. TK3 WlIMSSSi May I  read  th e paper now. i t  is  th e Jou rn a l of 

th e American Med ical Asso cia t io n , Satu rday, February 2 5th  

19 2 7: “Med ica l Hews: Hew J er sey: T e t r a -e t h yl gas: ,,

550,000 d o lla r s  damages. The Standard 041 Company o f  Hew^

J er sey agreed  on J anuary 2 5th  to  award £ ut o f  Court damages 

to th e amount o f  550 ,0 0 0 d o l la r s  to s ix  v ic t im s  o f poisoning 

from t e t r a - e t h y l gas who had brought s u it s  fo r  damages- , e t  

“an  d th ere a re eaid  to be o th er  s u i t s “ ( e t c , read in g fu r t h  

to the words) ' .a .;?  ^ n e a r ly ,  one m ill io n  d o lla r s. The Grand 

J u ry in ve s t iga ti o n  did  not fin d  ground fo r  cr im in a l 

p rosecu t ion '1. That is  the document I  was t r y in g  tA fin d. 

S ir  CHARLES MARTIif: Do n ot you th in * t h a t  t h a t  r e fe r s  to

m a n u fa ctu r e?---- And may I  quote what appears here in  th e

■ o th er  J ou r n a l, and I  t h in * i t  i s  r a th e r  im por tan t ( r e fe r r in

Æë^^^jktoïs^rallo wdocument ).
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, o ld  By^wa^ a Act s» But ap p a r en t ly i t  was n ot  so: the word

¿S3

gas was s p e c i f i c a l ly  used : o th erw ise I would n ot  have tahen  

n o t ice  o f i t ,  because i t  would p robably be a m anufactur ing 

d is a s t e r.

S ir  CHARLES ¿¿ARTHi; 3u t  you are here to g ive  ua a ll  the 

in form at ion  you c a n ?---- Yes,

FRO?. DIXOH; 1 read  th a t  a lso, and I thin h  tha t  those damages 

were pi id  fo r  a ocid en ts in  the m anufacture o f  th e e t h y l ' 

p e t r o l?---- I t  was n ot  th e  m anufacture o f  p e t r o l.

BROS'. Dixon ; Of lea d  e t h y l.

CHAIRHAH: That; i s  the e s s e n t ia l di ffe r e n ce.

THE WITHESS: May I  read  th e paper now. I t  is  th e Jou rn a l of  ’ 

the American Med ical Associa t io n , Satu rday, February 2 5th  6  

19 2 7: “Med ica l Hews: yew J er sey: Xe t r a -e th yl gas:

550,000 d o lla r s  damages. The Standard 041 Company o f  Hew 

J er sey agreed  on J anuary 2 5th  to  award ^ ut o f  Court damages 

to th e amount o f  3 50 ,0 0 0 d o lla r s  to s ix  v ic t im s  o f poison ing 

from t e t r a - e t h y l gas who had brought s u it s  fo r  damages- , etc 

“an d th ere a re sa id  to be o th er  s u i t s “ ( e t c , read in g fu r th c 

to the words) -^ near ly,one m illio n  d o lla r s. The Grand 

J u ry in ve s t iga ti o n  did  not fin d  ground fo r  cr im in a l 

p rosecu t ion ". That is  t h e :document I  was t r y in g  tA fin d /  ’

S i r  CHARLES MARTIM: Do not you th in * t h a t  t h a t  r e fer s  to ^ '

m a n u fa ctu r e?---- And may I  quote what appears here in  th e ; .

o th er  J ou rn a l, and I  thirnc i t  i s  r a th er  im por tan t ( r efer r in g 

to  ye llo w  document)» . ^  "

CliAIPliAH: Before we lea ve  t h a t , a s  fa r  as I  can .see i t  was l 

due to the lea d  e t h yl i t s e l f ?---- i t  says "ga s", o th erwise

I  would n o t  have taicen any n ot ioo o f i t :  I  would not  have

brought i t  here.



Dr* Ooplana

S ir  OHAHL3S MARX I Hi 3u t  i t  speaks about >0 o th er  £±=aas and

r e fe r s  to  a  R e fin e r y in  Uew J e r s e y?---- Yea.

q Being a t  th e  r e fin e r y i t  cruet be the m anufacture of t e t r a ­

e th yl?  —  I  am n ot  a t  a l l  su re th a t  I  ough t to  say where 

t h ia  oth er  a ct io n  occu r red , out th ey a re r e fe r r in g  to several 

t h in gs , and th ey s p e c i f i c a l ly  say t h a t  th ere a r e  s uit s  lod ge 

fo r  damages owing to te t r ad -eth yl ga s , f

q But you do n ot  ¿now whether  th a t  means t e t r a - e t h yl p e t r o l?  '•?

—  Whether t h a t  occu r red  in  the e t h y lia in g  I  do n ot  Know, ■ 

q Xhe Committee can a sce r t a in  th a t? —  But I  would liKe  to

read t h is , i f  you do n ot  mind. -

q ¡Please do so? —-  * fit  i s  im possib le to  say ju s t  how many 

ca ses o f acu te poison in g occu r red  between th e Autumn o f  - 

1925 and th e e a r ly Spr in g o f  192?, because a  good dea l o f  

secr ecy was m ain ta in ed. The cases , in clu d in g th e m ild  

on es, a r e  supposed to have reached over  lo o *.
• • . . • ' m ... • -

q Again  I asK, i s  t h er e  an y eviden ce tha t  th ose a r ose 

owing to  t e t r a - e t h y l p e t r o l?  —— X do n ot  Know, 

q X r a th e r  thin K th a t  i t  r efe r s  to  th e m anufacture? —— At  ' 

any r a te  th e  on ly p oin t  o f t h a t  is th e secr ecy, 

q You do n ot  Know what i t  r e fe r s  to? —— X cannot do more 

t ia n  quote t h is ,  bu t  I  was s t r u cx p er son a lly by th e fa o t  i 

t h a t  secr ecy was m ain ta in ed : and t h a t  comes from the people 

who a r e  in ve s t iga t in g  i t  on th e sp o t.

Dr 3RIDGJS: Xt wae about 19 2 5 when the aoe id en t  occu r red?

—  There were a number o f a ccid en ts.

q That was when th ey were giv in g  up th e manufacture? —

_ I th ough t th e th in g was in  common u se in  19 2 3, i f  th e
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eth yl?  —~  I  am n ot  a t  a l l  sure th a t  I  ough t to  say where 

t h is  oth er  a cti o n  occu r red, out th ey a re r efe r r in g  to se ve r a l 

t h in gs , and th ey s p e c i f i c a l ly  say t h a t  th ere a r e  s uit s  lodged  

fo r  damages owing to t e t r a - e t h y l ga s , 

q But you do n ot  ¿now whether  th a t  means t e t r a - e t h yl p e t r o l?

----Whether t h a t  occu r red  in  the e t h y lis in g  X do n ot  ¿now,

q The Committee can a sce r t a in  th a t? -  But x would li£ e  to  

read t h is , i f  you do n ot  raind.

q jflease do so? —~  "fit  i s  im possib le to say ju s t  how many , 

cases o f  acu te poison ing occu rred  between  th e Autumn o f  

1923 and th e e a r ly  Spr in g o f  1923* because a  good dea l o f  

secr eoy was m ain ta in ed. The cases , in clu d in g th e miild 

on es, a r e  supposed to  have reached over  10 0“ , 

q Again  I a s *, i s  t h e r e  any eviden ce th a t  th ose a rose 

owing to t o t r a - e t h y l p e t r o l?  —-  I  do n ot  ¿now, 

q I  r a th er  th in K th a t  i t  r e fe r s  to  th e m anufacture? —— At  

any r a te  th e  on ly p oin t  o f t h a t  la th e  secr ecy,

q You do n ot  ¿now what i t  r e fe r s  t o ?---- 2 cannot do wore

than  quote t h is ,  but I  was s t r u c t  p er son a lly by th e fa c t  

t h a t  secr ecy was m ain tained ; and t h a t  comes from the peop le 

who a r e in ve s t iga t in g  i t  on th e sp o t.

Dr 33HIDGJ5; I t  was abou t 192 3 when the a ccid en t  00 cu r  red?

* There ware a number o f a ccid en ts , 

q That was when th ey ware g iv in g  up th e m anufacture? ——

X though t th e th in g'wa s in  coifimon u se in  1923, I f  th e  

m a te r ia l was in  common use in  19 2 3* then  the aooid en ta  

have occu r red  s in ce th e m a te r ia l has come inbo common 

use — two yea r s  a fte r wa r d s.

SIR CHARL32S MARTIN; Thac^  you , I  have no more qu estion s ■ 

to as¿•

■ r
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2>r copian»
X l i

Mr PtBi I  shou ld  l i k e  t o  r e fe r  to  you r  exper im en ts on crank oa ts  

o i l  because I  th in k they a re o f some con s id er a b le  In te r es t *

On page 7 o f you r  in t r od u ct ion  you say t h is :  *ln  exam in ing the 

used crank case o i l  and sludge taken  from th e en gine sump o f a 

ca r , and a lso  the chain  and sp rocket  wash ings o f a  m otor '.  

b icyc le  u sin g e th yl petrQ& as motor fu e l ,  I determ ined th e . 

p resen ce of v o la t i le  lea d , a s  in deed m ight be exp ected.»  - •

Then on page 10  of you r  t h ir d  memorandum in  the t a b le  . .

/  . 
r efe r r in g  t o  crank ca se  o i l ,  t h er e  1« a se ct io n  which r e fe r s

to  th e Report o il Mechanics A* & B. There i s  s ta b l e  which g iv

the to t a l  lea d  p resen t  in  the crank case o i l  and lead  v o la ti le

That is  est imated  as lead  t e t r a - e t h y l.  The t o t a l  lea d  p resen t

i s  *07 p er  cen t, and the v o la ti le  lead  i s  .078* X th in k  if  I t

can be proved th a t  th ere is  lea d  p resen t  as lea d  t et r a - e t h y l

In the crank case o i l  in  in cr ea s in g con cen t r a t ion , t h a t  i s  a

ve r y im portan t p o in t ; bu t  I  shou ld  l i k e  t o  know whether you

are q u ite  ce r t a in  th a t  the lea d  which you found and wh ich  you

s t a t e  was v o la t i le  lea d  is  in  the form  o f lea d  t e t ra -e t h y l*^ - -

—  I see th e p o in t , s i r *  n r s t  o f a l l ,  i t  is  v o la t i le*

you w i l l  see from  the addenda I  put in  as to  the methods

employed ;.

q I  have n ot  seen  t ha t ;  bu t  perhaps you can t e l l  us how th a t  ■ '■

lead  was measured? —  Would-you care to  see t h is ?

0, But could you t e l l  us sh o r t ly how th e leal p resen t  was

measured and how you id e n t i fy  i t  as b e in g p resen t  in  th e

v o la t i le  fo m ?  —-  You w i l l  see i f  you r e fe r  t o  i t.  used ;

o i ls  —

q Could you not jus t  t e l l  us sho r t ly?  I  understand you did

«K 4 '*.**v£ñ .you rself* and took «Crank nt*»a «11

K£  0018308
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used crank case o i l  and slud ge taken  from th e en gin e sump o f a
• 1 ' .¿ rv w  .

ca r , and a lso  the chain  and sp rocket  wash ings o f a  motor V  F 

b icyc le  u s in g e th yl p e t r e l  as motor fu e l ,  I  determ ined t h e. >
- ■ ■ •• * ’ yM

p resen ce of v o la t i le  lea d , as indeed m ight he expected** >, * *;:
. • • & . 4:-

then  on page 10  o f you r  t h ir d  memorandum in  the t a b le  3 7 %*!

/  ■ " 7 . ' V
r efe r r in g  t o  crank ca se  o i l ,  t h er e  i#  a sect io n  which r e fe r s  ' ;. 

t o  th e aep or t  oil Mechanics A. & B. There i®. s t a b le  which g ives

the to t a l  lea d  p resen t  in  the crank case o i l  and lead  vo la ti le *^
■ ■ - -'>M

That is  est imated  as lead  t e t r a - e t h y l.  The t o t a l  lea d  p resen t

i s  *07 p er  cen t, and the v o la ti le  load  i s  *07®« I  th in k  I f  l i p

can he proved th a t  th ere is  lea d  p resen t  as lea d  t et r a - e t h y l 7;

in  the crank case o i l  in  in cr ea s in g con cen t r a t ion , t h a t  i s  a  *'7

ve r y im portan t p o in t ; hu t 1 shou ld  l i k e  t o  know whether you  •*

a re q u ite  ce r ta in  th a t  the lea d  which you found and Which you ",

s t a t e  was v o la t i le  lea d  is  in  the form  o f lea d  t e t ra - e t h y l.

—  I see th e poin t , s ir *  y i r s t  of a l l ,  i t  is  v o la t i le *
• ri--' . ■ -

you w i l l  see from the addenda I put in  as to  th e methods 

employed.

q I  have n ot  seen  tha t? hu t perhaps you cash t e l l  u s how th a t  

lead  was measured If *— ►  Would you care to  see t h is ?  

q But could you t e l l  us sh o r t ly now th e lend p resent  was -7

measured and how you id e n t i fy  i t  as "being p resen t  in  th e :

v o la t i le  fo n a ?---- you w i l l  see i f  you r e fe r  t o  i t.  used

■ OilS--— —— ' - .f ■ ' , ' . ' V'/ C::

q cou ld  you not jus t  t e l l  us sho r t ly?  1 understand you did  ;i 

t h is  exper im ent yo u rs e lf and took a sample o f crank case o i l  . , 

and an a lysed  i t  and determined th e amounts. —  The tem perature 

of v o la t i l is a t io n  was 2 *0  t o  230 ( je n t igr a d a i. I would r a th er  

you read t his .  - -  "



Tl AÂ f,
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Dr copiant

$ I  shou ld  l i x e  the committee t o  understand n ot  t h is  lea d  

p e t r o l t a t  est im ated ? —  I t  was eBtimabed in  t h is  way: th e 

t o t a l  lea d  est im ated  and the est im a t ion  o f n o n -vo lat i le  lead , 

Qt q u ite  so. —  And th e  method dr di ffe r e n ce -  th e r e s u lt s  a re 

d iffe r e n t , i f  the n o n -vo la t ile  le a d  i s  le s s ,  the d iffe r e n ce  

i s  th e v o la t i le  p o r t ion. At t o  whether i t  i s  lead  e t h y l o r  

seme d er iv a tive  of lea d  te t r a -e th yit * t h a t  i s  t o  Bay lea d  

t r i - e t h y l  and carbon ate, or  som eth ing; I  do not know.

Mr CHAPMAN: Do you mean v o la ti le  a t  220 tem peratu re? —-  At  th a ‘ 

tem peratu re, ye s : a t  the tem peratu re of 220 t o  230 u tsaw I t  ' 

was v o la t i le  in  the m a ter ia l we were u s in g. There was not .

s uff ic ie n t  to  determ ine whether i t  was lea d  t e t r a - e t hy l o r  
P e t r a  . ■

lead  ./ t r fc-eth yl, because in  o th er  exper im en ts the lea d  p e tr o l

is  n ot so v o la t i le ,  or  does not v o la t i l i s e  so r a p idly ,

Mr FIB: You a r e  q u ite  ce r t a in  th a t  th e lea d  p resen t was in  th e

form o f lea d  e t h y l? '----Yes; i t  i s  v o la t i le  lead  a t  t h a t

tem peratu re. .

Q Did you  t es t  any samples o f used  crank, case o i l  which had 

been  taKen from an en gin e which had not been  u sin g e t h y l

p e t r o l -  by way o f con t r o l?  -*— Ho.

No.0, You did  not  taXe any con t r o l?  —

q Would you agree t h a t  i t  i s  i lX e ly ,o r  p os s ib le , l e t  us sa y, S  

t h a t  a l l  used cranX case o i l  would con ta in  t r a ce s  of 

lea d ? —  I should th in K so. .

q You agree t h a t  t h a t  is  so ?---- Yes. For  in s ta n ce, the

Xerosene o i ls  tha t  a r e  used con tain  ea  t r a ces  of lead  —  

ord in a ry Xerosene o i l.

i:%^ So th a t ; th e e f fe c t  o f in cr ea s in g th e ,dajiger  th rough the use c
• ’■ -•¿¡x.-i-ii.k ■■ 1-.¿«sixiii.'-

0018310 .........■ •■ ■ ■ ■ ■ ■ ■ ■  .........



to ta l  lead sstlm ated and the estim ation  or n o n-vola ti le  load*
' ' S.--' .-V "■  V ••

q quit® so . —-  And th e  method Of: û l f f i r o n ie - the re su lts  are

d i ffe r e n t , i f  the n o n -vo la t ile  le a d  is  le a s ,  the d iffe r e n ce  , 'ê

i s  th e v o la t i le  p o r t ion , a s t o  whether i t  i s  lea d  e t h y l or. 

some d e riv a tive  of lea d  tetra~ ethyi*>  tha t  i s  to  say lea d

A• is*

&Sa -Ss' . .~v*‘

t r i - e t h y l  and carbon a te, o r  som ething; I  do not Know,
i  i-  Vj t * : »■

Mr CHAPMAN; d o you mean v o la ti le  a t  220 tem peratu re? —-  At  t h ai|  

tem peratu re, ye s :  a t  the tem peratu re of 220 t o  230 u îsaw i t  tjt 

was v o la t i le  in  the m a te r ia l we were u sin g. There was not r ,1
s uff ic ie n t  to  determ ine whether i t  was lea d  t e t r a - e t hy l o r  - v| f

t e t r a  / . .. ■ . ■ • -■ ¿«-im
lead.¿t rfc-e th yl, because in  o th er  exper im en ts th e lea d  p e tr o l^

is  n ot so v o la t i le ,  o r  does not v o la t i l i s e  so r a p idly , »’3
- ■..

Mr PYB; You a r e  q u ite  ce r t a in  th a t  th e  lea d  p resen t  was in  th e

form o f lea d  e th yl?  ----  Ye s ; i t  is  v o la t i le  lead  a t  t h a t

tem perature* .

q Did you  t es t  any sa r nies of used crank case o i l  which had 

been  taken  from an engine which had not been u sin g e t h yl 

p e t r o l -  by way o f co n t r o l? ’■—  ho, 

q You d id  n ot  take any con t r o l?  —  Ho.

q Would you  agree t h a t  i t  i s  l i k e ly ,  or p os s ib le , l e t  ue sa y,
• ’ . . ■  . • '4»  . ■ _ .

t h a t  a l l  us®d crank case o i l  would con tain  t r a ces  of 

lea d ? —-  I  should th in k  so , .

q You agree t h a t  t h a t  is  so? —  Yes* ?o r  in s ta n ce, th e 

kerosen e o i ls  tha t  a r e  used con tain  ssa t r a ces  of lea d  —

M

■■ o r d in a ry kerosen e o i l  .I f

q 30 t h a t  th e e f fe c t  o f in cr ea s in g th e danger  th rough  the use 0 ; 

e t h yl p e t r o l does r a th e r  depend on b ein g q u it e  ce r ta in  t h a t  

the lead  which you fin d  as p resen t  in  th e used crank case o i l  

was p resen t  in  a form which cou ld  be absorbed th rough th e ; 

sk in ? —  1 do n ot  th in k  so , i f  you say: Am 1 su re  t h a t  i t  

was ,t.etna, t r i - e t h y l  and n ot th e o th e r , I would not say t h at ,
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because X Pare no r igh t  to  - assume th a t  i t  change» t o  lead^ tlfl 

t e t r a - e t h y l.  -

q Have you ever  t rie d  th e ef fe ct  of the decom posit ion  of 

lead ? — Ves . X have had a P o t t le  con tain in g about 

10  cc . of lea d  p e t r o l,  and about g p er  cen t  becomes 

t r i - e t h y l  ca rbon a te, when exposed to  th e a ir *

There a r e  a con sid er ab le  number o f exper im en ts th a t 

I  have not recorded  in  the memorandum subm itted  -  

q u it e  a la r ge  number; p a r t ic u la r ly  on food ; bu t  

X d id  n ot  th in i: i t  was r igh t  to  p u b lish  th ese* 

in  regard  to  th e  p a r t icu la r  exper im en t you have 

ju s t  ashed me abou t , th ere  i s  one h e r e. The m a teria l 

was put in  an open g lass  bo t t le  and th e resid u e amounted 

to  about eigh t  p er  cen t  of a whi te powder. I  Imagine 

th a t  th a t  i s  a m a te ria l which i s  t r i - e t h y l  ca rbon a te, 

and ob vious ly i t  was not v o la ti le ,  because i f  it  had 

been v o la ti le ,  i t  would not have been th ere* Then x 

have a sample which X have had fo r  th ree yea r s  in  a  corxed 

bottle*;V-What i s  l e f t  beh ind  i s  a ye llo w ish  wh ite powder,

■ ®TOy ' e a s i l y

i f  you give  i t  t im e, and you ge t  l e f t  beh in d  a wh ite 

powder wh ich , accord in g to  worh t h a t  was don© in  Igyd , 

i s  ju s t  as dangerous as lea d  t e t r a - e t h y l.

q The p oin t  x want t o  b rin g ou t  i s  t h is :  t h a t  you did  not
:■  ' , ’ ' ":fe

a c t u a lly  iso la t e  from the crank cage oi l  the lea d  in

the form  of lead  t e t r a - e t h y l?  —  Ho.
y  • ■ . . ■

Q Nor as lea d  t ri - e t h y l?  - — No —by th e method of d iffe r e n ces

■ ■ ; PRd^g330R,l)rX(a£: , l^ d ido^ tVeu ja w ee t - : t h ^ t * ^ * ^ ’- *- **^ * -***•
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q Have you ever  t rie d  th e ef fe ct  of the decom posit ion  of 

lead ? — Yee. I  Have had a P o t t le  con tain in g about 

10  cc . of lea d  p e t r o l,  and about g p er  cen t  becomes 

t r l - e t h y l  carbon ate, when exposed to  th e ai r .  

fh ere a re a consid erab le number of exper im ents th a t  

X have not recorded  in  th e memorandum subm itted  -  

q ui t e  a la r ge  number; p a r ticu la r ly  on food ; bu t  

X did  not  thin k  i t  was r igh t  t o  p u b lish  t h es e .

In  regard  t o  th e p a r ticu la r  experim ent you have 

ju st  ashed me abou t, th ere i s  one h e r e . The m a te ria l 

was put in  an open g lass  bo t t le  and th e resid u e amounted 

t o  about eigh t  p er  cen t  of a whi te  powder, x Imagine j 

t h a t  th a t  i s  a m a teria l which i s  t r l - e t h y l  ca rbon a te, 

and ob viously i t  was not v o la ti le ,  because i f  it  had 

been v o la ti le ,  i t  would not have been t h e r e . Then X 

have a sample which I have had fo r  th ree yea r s  in  a corked 

b o t t le.  What i s  l e ft  behind  is  a ye llo wish  wh ite powder, 

showing th a t  led d  t e t r a - e t h y l can  g e t  away q ui t e  e a ai ly

i f  you give  i t  t im e, and you ge t  l ef t  behin d  a whi te
' ' ** . ' . 
powder which, accordin g to  work t h a t  was done in  1S76,

is  ju s t  as dangerous as lea d  t e t r a - e t h y l.

q the p oin t  x want t o  b rin g ou t i s  t h is :  t h a t  you did  not

a c t u a lly  iso la t e  from the crank case o i l  the lea d  in

the form  of lea d  t e t r a - e t h y l?  — - Ho* .

q Nor as lea d  t ri - e t h y l?  Ho —by th e method of d i f fe r e n c es ^

PROVES30H DIXON: l9Bou do n ot su ggest  t h a t  th ese  two m echan ics

whom you  examined showed any s ign s  o f lea d  p oison in g?

— ■ Hot th e » l ig h t e s t.  ■

q A l l  t h ese  fin d in gs  were r e a l ly  on ly p h ys io lo gica l?  ^

—  i t  was m erely a record  of a m edica l examin ation, nothing*

more,
29
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Dr Coplans

' - J

q d o you know th e  amount of lea d  t h a t  a  d octo r  might

p r ascr ib et  —— W ell, i  have been p u zzled  f o r  some months 

to  fin d  ou t .

a day* I t ain * , accordin g t o  th e green  book, 800 m illigram »

can he given  e ight  tim es a day and n othin g happens;

h ut  i f  you dis t r ib u t e  t h a t  over  th r ee o r  fo u r  months, ;

two o r  t h r ee  tim es a d ay, you would no lon ger  have a ^

p a tie n t .

0 You thin k  i t  I s  a qu est ion  of absorp tion ? — ■ i t  t e  a . 

qu est ion  of s lown ess.

0, i f  you took a q uiet  t est ,  you might n ot  ge t  much 

a bso r p ti o n ?---- qui te*

q Would you  agree th a t  th ere i s  given  in  th e B r it is h

Pharmacopeia a s  a dose o f lead  a ce t a te  about 3 0c m illigr a m s ? 

— • w e ll,  s i r ,  you  know. ,

q Something of t h a t  k in d  I s  given. — ►  You wi l l  agree t h a t  ; ; ' 

I t  i s  im possib le to  say what i s  a dose in  th ese oases. . 

q I  su ggested  th e B r l t ls h rIharm acopela because th ey

ge n e r a lly g ive  the minimum d ose,so  to  sp eak, which cannot ,; 

under  any con d it ion s produce e v i l  e f fe c t s.  —  w e n, th e 

t o xico lo gist s  say I t  is  a lm ost im possib le to  say what th e ;

Js  ̂ l im i t  I s  a t  which  lead  can be given  in  a s in g le  dose.

I s  not  th a t  so?

S ir  wic WILLCOX; That is  q u it e  righ t *

PB0PS330R DUOS: There are o th er  sou rces o f lea d r p o ison in g

q What i s  th e o f f i c i a l  am ou n t?---- I  have heard  t h a t  in

d ysen tery th ey would g ive  100 m illigram s so many t im es
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to  fin d  o u t . ¿-.i

What i s  th e  of f i c i a l  amount? —~ I have heard  t h a t  In  i

d ysentery th ey would give  100 m illigrams so many tim e» i  

a day. I  t hin k , accordin g t o  th e green  book, 300 m illigram «i 

can he given  e ight  time» a day and n othin g happens; .

h ut  i f  you dist r ib u t e  t h a t  over  th r ee o r  fo u r  months, 

two o r  t h r ee  tim es a d ay, you would no lon ger  have a 

p a tient *

Tou thin k  i t  i s  a qu est ion  of absorp tion ? - — i t  i s  a ^

qu est ion  of s lown ess. /

I f  you took a quick t est ,  you might n ot  ge t  much 

absorp tion ? — * q ui t e . 4

would you  agree t h a t  th ere  i s  given  In  th e B r i t is h  ¿i

Pharmacopeia a s  a dose o f lead  a ce t a t e  about 30c m illigr a m s ? 

----  w e n , s i r ,  you  know*

Something o f t h a t  k in d  is  given. — ►  you wi l l  agree t h a t  

i t  i s  im possib le to  say what i s  a does in  th ese cases . ;

X suggested  th e B r i t is h  Pharmacopeia because th ey 

ge n e r a lly g ive  the minimum d ose,so  to  speak, which cannot 

under  ary con d it ion s produce e v i l  e f fe c t s.  — w e n, th e 

t o xico lo gist s  say i t  is  a lm ost im possib le t o  say what th e  ; 

l im i t  is  a t  which  lea d  can be given  in  a s in g le  dose. . > 

I s  not  th a t  so?

S ir  wii w i i l o o x ;  That i s ^ u it e  righ t * 4
PR0P3330H blXOB * There are o th er  sou rces o f lea d r p o ison in g 4

b es id es  e th yl l e a d ? O h yes* 

ft i s  you r  p o in t  r a th e r  * i f  I  can ge t  i t  -  t h a t  i t i s  th e 

accum ulated e ffe c t  o f p oison in g from a l l  sou rces which i s  

d et r im en ta l? —  That i s  so.

H£ 0018 o i i :
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Dr copian»

q Supposing t h a t  p ain t  va r a  made wi th  zin c, ana th ey used  

on ly alum- and so on, go t h a t  a l l  th ese lead  h azards were 

dim in ished down to  the e t h yl p et ro l»  then  th e dan ger  of 

u s in g eth yl p e t r o l must he com p letely n e g lig ib le ?

—— X would not admit t h a t  -  not q ui t e  liKe  t h a t,  

q That i s  most ext r a o r d in a r y. What Is  th e p rin c ip a l , 

d iffe r e n ce  between carbonic oxid e poisonin g and lea d

poisonin g? —-  I  understand the n aem atoiogiets say t his  ~~~~M
' *

0. x d id  not mean th e  symptoms; b ut  supposin g you  are poison ed  ).■ $$
" _; is

wi th  one o r  o th e r, what ie  the p rin c ip a l diffe r e n ce ?  ;

---- Carboniacnoxlde p oison in g is  a cu te , and lead p oison ln g

is  a slow in s id iou s  t h in g and m ight come on f i v e  year s  la t e r * 

Q q u it e. - —  They a r e  n ot of the same ord er *or  though t even, 

q Do you  thin h  i f  you  tooh  a millig ram  of lea d  every day you  

might ge t  poison ed  in  f i v e  yea rs, a ccor din g to  someone who is  

quoted as an a u th o ri t y?  ¿On e mill ig r a ^ a d a y i s  cer t ain  t o  , 

produce p oisonin g in  a month, not  m  f iv e  yea rs? - ^ A n ya s ',

- i  M 
Z Z'-t
' '•I

i-y

bu t i t  i s  m erely on som ebody.else»o a u t h o ri t y. 

—  1 q ui t e  agree*

q you have made no experim ents on t h a t?  —-  Hone a t  a l l *

I  ash  t h a t  th e experim ents shou ld  be talien  on in d u st r i a l 

Knowledge. -

q m e American r ep or t  of January 1926 says t h a t  th e d river s  of 

ca rs  u s in g eth yl p e t r o l showed no s ign s  o f poisonin g -  none 

of them showed a ry s ign s of poisoning; a f t e r  two ye a rs . ,
■ 'Z-i‘' -

—— x shou ld  thinK the d river  of a  ca r  i s  the le ast  l i x e ly  

t o  be in ju r ed *

q>= q ui t e  so ; leceep t  t h a t, x have th r ee  p oin t s  x want t o  pu t
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dim in ished down to  th e e th yl p e t r o l,  then  th e dan ger  of 

u s in g eth yl p e t r o l «hist he com p letely n e g lig ib le ?

1 would not admit t h a t  -  not q ui t e  li&e  th a t * 

q That i s  most ext r a or d in a r y* What is  th e p r in c ip a l , : 

d iffe r e n ce  between carbon ic oxid e p o ison in g and lead  . ‘J i
■ , ■ 1 -V ."f

poisonin g? —— I  understand the h aem atoiogiets say t his  — —• 

q I  d id  not mean th e  symptoms: b ut  supposin g you are poison ed  "I 

wi th  one o r  o th e r, what i s  th e p rin c ip a l diffe r e n ce ?  v ;í 

---- Carboninoioxlde p oisonin g i s  a cu te, and lead p oisonin g

is  a slow in s id io us  th in g and might come on f i v e  yea rs  la ter «
‘ ;; ’ ‘ 

q q ui t e . —  They a r e  n ot  of the same ord er, o r  though t even*

q Do you  thirds: i f  you  tooK a millig ram  of lea d  every day you  v¿
■ ' ' V

might ge t  poison ed in  f i v e  yea r », a cco r din g t o  someone who la 

quoted as an a u th o ri t y? / O n e  mil l ig r a ^ a d a y i s  cer t ain  t o  vi

produce p oisonin g In  a month, not  in  f ive  yeans? —/  Ah yasV
% ~-------- -------- --------- ---------------------------------------------  -Hf: :

bu t  i t .  I s  m erely on somebody e lse *«  a u th o ri t y* X

— • X q ui t e  agree* '

q You have made no experim ents on t h a t ?---- Hone a t  a l l *

X as3c t h a t  th e experim ents shou ld  be tafeen on I n d ust r i a l

Knowledge. ** ..

q The American r ep or t  of J an uary 1926 says t h a t  th e d r ive r s  of 

oars u s in g e th yl p ét rea  showed no s ign s  o f p o ison ing -  none 

o f them showed any s i&is  o f p o ison in g a f t e r  two ye ar s.

I  shou ld  thinK th e d river  of a  ca r  i s  the le ast  l i fe e ly  

t o  be in ju red * . . ■,

q q u it e  so j Xomeept th a t * X have th r ee  p oin ts  X want t o  pu t  

to  you, and th e second p oin t  i s  t h is :  The em ployees in  

ga rages han d lin g and r ep ai r in g au tom obiles may show 

eviden ce of lead ed  absorp tion  in  th e st o o ls .  That you ; 

would agree to? Yes*



Dr coplans

q The men from you r  garage showed i t ?  —  Yes. 

q But d id  I t  n ot  occu r  alm ost eq u a lly In  a l l  ga r a ges, 

whether th ey used e t h y l or  n o t , where th e same 

con d it ion s ob ta in ed? —— bo n ot  th ey say: in  

s l ig h t e r  amounts?

q Yes, th ey do; bu t th e a n a lyses show a n e g lig ib le  

d iffe r e n ce  in  the case o f e t h y l. —  They show 

s l ig h t ly  more in  th e case of eth yl ga r a ges, 

q Then the t h ir d  p oin t  i s  t h is :  in  the regions in  

which th e  e t h y l p e t r o l was used to a gr ea t  exten t  

as motor fu e l,  f o r  between two and th r ee years^ ,there 

has n ever  been a ease of recognised  lea d  poisonin g?

—  Of cou rse th ere is  a r eser va tion  th ere: 

th ey might r efu se to r ecognise it .

q Yes, bu t  a ccep tin g t h a t  th ose peop le a re reason ab ly

h o n est ?----Ve i l ,  s ir ,  X do n ot  mow.- The reason

I say t h a t  i s  t h is :  I understand from Dr Thomas O liver

-  who is  a lso  reason ab ly honest -  t h a t  the on ly way of 

fin d in g ou t t h a t  peop le a r e  b ein g poison ed  by lead  is  

in  regard  to the women: th ere i s  an unusual number

, o f cases o f m isca r r iage -* o f ab so lu te  a b or t ion : 

a lth ou gh  none o f the men showed i t ,  Dr O liver  

p oin ted  out th a t  i t  was the women who gave th e 

f i r s t  s ign , not the men; and th a t  ig  what -  with  

d eferen ce -  we ought t o  b ea r  in  m ind, i t  is  n ot  

a qu est ion  of h on esty.



Dr Ooplana.

q> Yo u  ho ve  n o t  an y  fa c t a  t h a t  yo u  can  g i v e  u a  a b o u t  t hi s

a b o r t i o n , h ave  yo u ? <— * Ap a r t  fro m  O l i v e r 1 a p u b l ish e d  worics?

$  Bu t  you a re  s p e a k in g  o f  e t h y l  p e t r o l? —-  Ye a , Ther e  i a  

Dr ? l i m  wh o c a r r i e d  o u t  th e  w oric.

Q Bu t d id  Dr  F l i n a  u s e  e t h y l  p e t r o l? Ye a ,

Q, Or l e a d  e t h y l  —  i n  th o s e  e xp e r im e n ts  to  w h ich  yo u  a re

r e fe r r i n g ? — ■ Ks  d id  a  number: n o t  -o n ly  w i t h  le a d  e t h y l  |

c o n c e n t r a t e d , b u t  a ls o  w i t h  a  th o u s an d  to  one  m ix t ur e , Vi' 9 ■  ■

I  t h i n h  he  to o x  r e a l l y  1 3 00  t o  o n e  —  some u s e  b o th : bu t  

we w i l l  aay i t  w as  1 ,0 0 0  t o  o n e , ga v e  i t  s p e c i f i c  woric ;? 

t o  d o , and h i s  w o rx b e a rs  o n  t h i s  1 ,0 0 0  to  one  m ix tu r e , o f  

w h ich  h e  g i v e s  d e t a i l s . The se  a re  th e  q u e s t i o n s t h a t he  i s  • 

a s h e d , and h a  show s th e r e  t h a t  i n  re ga rd  to  a n im a ls o n 

w h ich  th e  1 ,0 0 0  t o  o ne  m ix tu re  w as a p p l i e d  t o  th e  sicin a  o f  

a n im a ls , p re gn a n t g o a t s  and  o t h e r s , th e  a n im a ls  a b or te d  and 

le a d  w as fo un d  i n  th e  b o d ie s  o f  th e  fo e t u s e s . He d ef i n i t e l y  

s a y s  0 0 , '

CHAXBHAH: The se  a re  u i&n  e xp e r im e n ts ? —— Ye a ; t h e  sic in  and 

i n h a l i n g . He d o e s  th e  e xp e r im e n ts  in d e p e n d e n t ly . That i e | |  

a  p ie c e  o f  woric c a r r ie d  o u t  t h a t  i s  e n t i t l e d  t o  jus t  a s 

muoh c re d e n ce  a s  th e  o t h e r ,

CHAIRMAN; O f co u rs e  t h a t  re p o r t  o f  Dr  ? l i n n  i s  b e fo re  u a ,

PB0 S? DIXOH: I  h ave  a n o th e r  q u e s t io n  t o  a s x ? *— ' The re  w as  a   ̂

q u e s t i o n  t h a t  yo u  as iced b e fo re  t h a t  ,X d id  n o t  g i ve  s u f f i c l e ’ 

answ e r t o .

CHAIRMAN: I t  w as  t h i s  q u e s t i o n : t h a t  a l th o u g h  th o s e men had 

be e n  fo r  two o r  t h r e e  y e a r s  i n  th e  n e igh b o u rh o o d  o f m o to rs 

U3 in g  t h i s  m a t e r i a l  th e y  had d is c o v e r e d  no o a s e s  o f damage? 

r ^ . —— And my an sw e r w as . i n  re ga rd  to  a n im a ls : t h at  th e re  w as



q, Bu t d id  D r  P l i n n  u s e  fc th y l  p e t r o l ? ----- Ye n , -
' Vviv-y

q Or le a d  e t h y l  —  l a  th o s e  e xp e r im e n ts  to  w h ich  yo u a re  >

r e fe r r i n g ? — -  He d id  a  number: n o t  o n ly  w i t h  le a d  et h y l  

c o n c e n t r a te d , b u t  a ls o  w i t h  a  th o u s an d  to  one  m ix tur e ,

I  t h i n s  he  t o o * r e a l l y  13 00  t o  one  —  some u s e  b o th : b u t  ’ 

we w i l l  aay i t  w as  1 ,0 0 0  t o  o n e . ga v e  i t  s p e c i f i c  wo r* ’’  

t o  d o , and h i s  w o rx b e a rs  o n  t h i s  1 ,0 0 0  to  one  m ix tu r e , o f  

w h ic h  he  g i v e s  d e t a i l s , The se  a re  th e  q u e s t i o a s t h a t he  i s  

ao ice d , and he  show s th e re  t h a t  i n  re ga rd  to  a n im a ls  o n  „ "

w h ich  th e  1 ,0 0 0  t o  one  m ix tu re  w as  a p p l i e d  t o  th e  sk in s  o f  

a n im a ls , p re gn an t g o a t s  and o t h e r s , th e  a n im a ls  a b or te d  and 

le a d  w as fo und  i n  th e  b o d ie s  o f  th e  fo e t u s e s . He d ef i n i t e l y  

s a y s  s o .

CHAIRMAN: The se  a re  s x l n  e xp e r im e n ts ? —— Ye s ; t h e  sk i n  and  

i n h a l i n g . He d o e s  t h e  e xp e r im e n ts  in d e p e n d e n t ly . That i s  

a  p ie ce  o f  w o rk c a r r ie d  o u t  t h a t  i a  e n t i t l e d  t o  ju st  a s 

much cre d e n ce  a s  th e  o t h e r .

CRAIRMA lil O f co u rs e  t h a t  re p o r t  o f  Dr ? l i n n  i o  b e fo re  u s ,

PROP? DIXON: I  h ave  -a n o th e r  q u e s t io n  t o  a s x ?----- : The re  w as  a

q u e s t io n  t h a t  yo u  as ke d  b e fo re  t h a t  X d id  n o t  g i v e  s u f f i c t e 1» 

answ e r t o . , . _   ̂ . ,>  -i

0 HA IRMA Sf: I t  w as t h i s  q u e s t i o n : t h a t  a l th o u g h  th o s e  men had 

be e n  fo r  two o r  t h r e e  y e a ra  i n  t h e  n e igh b o u rh o o d  o f m o to rs  •­

u s i n g  t h i s  m a t e r i a l  th e y  h ad  d is c o v e r e d  no c a s e s  o f  damage?

And my an sw e r w as  i n  re ga rd  to  a n im a ls : t h a t  th e re  w as | ! 

e x p e r im e n ta l  e v id e n ce  t h a t  "i t  w as  d a n ge ro u s  i n  a  sh o r t  t im e  

The re  w as a ls o  a  t h i r d  p o in t  t h a t  yo u  co u ld  n o t  t e ll  i n  . 

two y e a r s , .

PROP. DIXON; That was n o t  q u i t e  my q u e s t io n , P e o p le  who U8« 

e t h y l , p e t r o l  do n o t  w qsh i n  i t .  Those  g o a t s  th a t  are  r e fe r

Dr ?l in n  who o arr le d  out th e  woric.
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t o  w o re  w ashe d i n  th e  e t h y l  p e t r o l? - - -  W e l l , I  u n de rs ta n d 

t h a t  I t  w as a p p l ie d  to  a  p a r t  o f  t h e i r  a jc in , You w i l l  h ave  

an o p p o r tu n i t y  o f  g e t t i n g  i t  i n  v e r y  g r e a t  d e t a i l  fro m  o t h e r  

w i t n e s s e s . ,

% Then a s  to  y o u r  e xp e r im e n ts  o n  y o u r  own a n in : you have  s a i d 

t h a t  you co u ld  n o t  g e t  th e  le a d  away from y o u r  a £ in a g a in  

by w as h in g i t  w i t h  k e ro s e n e ? That i s  s o .

qi Do yo u  th in ic  t h a t  th a t  w as b e cau s e  th e  le a d  w as  ab s o rb e d  unde
■ ' &

th e  s u r fa c e . I  mean s u p p o s in g  yo u  had s cra p e d  th e  a&in  a
• '\4

l i t t l e :  rubbed i t  hard w i t h  a  hard brush. D id  yo u t r y  t h a t ? ‘

----- I  t r i e d  i t  w i t h  ¿e r o s a n s . '!

CHAXRKAS: Ju s t  w ith  a l i n e n  rag? ——  Ju s t  a l in e n  rag «— w i l l  : 

rubbed w ith  ¿cero 3ena; and th a t  was s im p ly i n  co n form ity :

w ith  what the y d id . The y used so ap  as  w e l l .

PROF. DXXOH: Su p p o s in g  yo u  u s e d  a  s o l u t i o n  o f  le a d  a c e t a t e  and 

pu t t h a t  o n  th e  a x ln : we -Know p e r fe c t l y  w e l l  t h a t  le a d  

a c e t a t e  i s  n o t ab s o rb e d  i n  th e  a ic in . That i s  an  e st a b l i s h e d

f a c t ? ----- X t h i n *  t h a t  i s  s o . ; /

$  I f  yo u  w e re  to  pu t le a d  a c e t a t e  on th e  eh i n  i n  so l u t i o n  

and le a v e  i t  th e re  a  m in u te , w o u ld  yo u  be  a b le  t o  ge t  i t  

o f f  b y  w as h in g? - —  1 do n o t  ¿n o w , 

q, n o , y o u w o u ld  n o t? x do n o t  ¿n o w . \

q, You g e t  some s o r t  o f  compound: some fo rm  o f  l e a d  ac e t a t e : 

do  n o t  yo u  th in ic  s o m e th in g o f  t h e  Kin d  may happe n  w i t h  th e

le a d ? -----  The q u e s t io n  w as pu t t o  me by th e  Chairm an  and

X s a id  th e n  w hat I ¿ne w ; t h a t  t h e  m a t e r i a l  w as  f i x ed  o n  th e 

BKin :  b u t th e  e v id e n ce  th a t  i t  go e s  i n t o  t h e  body i s  ; :y §

o ve rw h e lm in g.

q, Oh y e s : yo u  ne e d n o t h ave  s a id  t h a t . I  am d e a l i n g  w it h  t h i s  

e x p e r im e n t?' ----- And i s n *> t

0018321
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q Then a s  to  y o u r  e xp e r im e n ts  o n  y o u r  own a n in : you hay© s a le 

t h a t  you co u ld  n o t . g o t  th e  le a d  away from y o u r  « ¿In  a g a i n

by w as h in g i t  w i t h  ¿a ro s e n e ? -----  That l a  s o *

q Do yo u  t h i n *  t h a t  th a t  w as b e cau s e  th© le a d  w as  ab s o rb e d  ur 

th e  s u r fa c e , I  mean s u p p o s in g  yo u  had © craped th e  «¿ i n  a 

l i t t l e :  rubbed I t  ha rd  w i t h  a  hard brush* D id  yo u t r y  th a t  

----- I  t r i e d  i t  w i t h  ice ro a an s .

OHAXRfiAtf: Ju s t  w i th  a  l i n e n  ra g ? - —  Ju s t  a  l i n e n  ra g  —  w i l l  

rubbed w i t h  Ke ro s e n e : and t h a t  was a im p ly  i n  co n fo  naile r  

w ith , w hat t h e y  d id * The y u s e d  so ap  a s  w e l l .

PROF. DXIOH: Su p p o s in g  yo u  u s e d  a  s o l u t i o n  o f  le a d  ac e t a t e  an 

pu t t h a t  o n  th e  ax In : we ¿enow p e r fe c t l y  w e l l  t h a t  le a d 

a c e t a t e  i a  n o t ab s o rb e d  i n  th e  © Kin . That i s  ¡in e st a b l i s h s i 

f a c t ?  - —  1 t h i n *  t h a t  i a  s o ,

q I f  yo u  w e re  to  pu t le a d  a c e t a t e  on the  « ¿i n  i n  s olu t i o n  

and le a v e  i t  t h e r e  a  m in u te , w o u ld  yo u  oe  a b le  to  ga t  i t

o f f  by w a s h i n g ?----- X do n o t  ¿n o w ,

q Ho, yo u  w ould n o t? X do n o t  ¿now»

q You g e t  soma s o r t - o f  compound: some fo rm  o f  le a d  a c e t a t e : 

do  n o t  yo u  th in ic  s o m e th in g o f  t h e  Kin d  may happe n  w i t h  th e  

l e a d ?----- The q u e s t io n  w as pu t to  raa by th e  Chairm an  and '­

I  s a id  th e n  w hat I  icnew; t h a t  t h e  m a t e r i a l  w as  f i xe d  o n  th e 

s x in : b u t  th e  e v id e n ce  t h a t  i t  go e s  i n t o  t h e  body is  

" o v e rw h e lm in g ....

q  Oh y e s : yo u  ne e d n o t  h ave  s a id  t h a t . I  am d e a l i n g w i t h  t h i s

p a r t i c u l a r  e x p e r im e n t ?----- And I  s a y  t h a t  Ke ro s e n e  i a  n o t

e f f i c i e n t  fo r  th e  p u rp o s e ,

q You draw  th e  c o n c lu s io n  th e r e fo r e  t h a t  th e  le a d  ac e t a t e 

i s  ab s o rb e d ? -***- Ho t fro m  t h a t  e xp e r im e n t .

. . .
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S i r  R033RX R0 3 3 RTSQS: On th e  p u re ly  ch e m ica l  a id e  I w o u ld  1 1 *« 

t o  aa jf yome q u a a t io n a .Sto fa r r in g  to  page  w he re  yo u f i n d  

one  p a r t  o f 1 0 ,0 0 0  o f  le a d  p r e s e n t . Do yo u Know th e proae a#

by w h id i  t h i s  w aa c l o n e ? -----Ho , X do n o t , ■ .

q You do n o t  Know th e  d e t a i l s  o f  t h a t ? - —  Ho . . V,;. ■;

q Then o n  th e  n e x t  page  do yo u  Know how th e  OV005  mi l l ig r a m #  

way fo u n d ? ~ By a  me thod o f  h e a t i n g  r e fe r r e d  - t o  in  t h e ' -y4 s§| 

addendum , 2 2 0  -  2 > 0  d e g r e e s , .

q So i t  w o u ld  be abo ve  b o i l i n g  p o i n t ?----- Ye a , ,.y.|

q Is  » 0 0 5 m i l l i g r a m s  c o r r e c t , o r  i s  i t  , 0 0 > gram a? —— i t  y  

i t  . 0 0 3 m i l l ig ra x a u , v 4

q Then X want to  a a * some q u e s t io n #  b e a r in g  o n  t h i s  me thod i

o f  d e te rm in in g  th e  amount o f  le a d  by a  me thod o f  d if f e r e n c e , 1

I t  i s  page  1 0 ,  I  t h i n *  you s a id  t h a t  you pas s e d  th e  0 . 0 , 2 , '

th ro u gh  th e  o i l ? ----- i(ay I go b a c* a g a i n ,

q You. say yo u  passe d  th e  0 .O .2 , th ro u gh  th e  s o lu t io n ? — -  

Yi t U  a i r  a c r o s s  t h e ' s u r fa c e  b u b b l in g , 

q Bu b b l in g  th ro u gh  th e  m a t e r ia l  a t  220  d e g r e e s . Would i t  n o t  - 

have  be e n  a much more p o te n t-rao t'i o d  i f  yo u  had co n d e n s e d   ̂

fro m  th e  0 . 0 . 2 , an y  lo a d  w h ich  was p re s e n t :, i n s t e a d  o f  m e re ly

ta Kin g  t h a t  m e thod o f  d i f f e r e n c e ?----- O f co u rs e  th e r e  i s

a  l i m i t  t o  t h e  am ount o f  w o r* I  am e x p e c te d  to  d o , ,,r :^

q Oh , y e a . X w as r e fe r r i n g  to  t h e  co ge ncy o f  th e  e xp e r im e n ta l  

m e tho d . You co u ld  n o t  i n te r i c r a t  t h i s  d i f fe r e n c e  so « ro l l  

a s  i f  yo u  had ab s o rb e d  th e  0 . 0 . 2 « , o r  w h a te v e r  i t  w a s , i n 

some e x h a u s t , and d e te rm in e d  th e  le a d  i n  t h a t , One co u ld  -y.- 

d r a in  th e  p o ta s h  fr e e  fro m  l e a d , th e n  d e te rm in e  t h e amount 

o f  le a d  fro m  th e  p o ta s h . I t  w o u ld  be q u i t e  a s  e a s y  a s

, .doin g t h e  l e a d  i n  th e  r e s i d u a l  o i l , ,  and: v e r y  .much more

HE- 0 01 8 3 5 *3
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t y  w h ich  t h i s  w as  d o n e ?-----Ho , I  do not:» -

0 Yon do n o t  ¿now  th e  d e t a i l #  o f  t h a t ?----- Ho . -

q Then o n  t iw  n e x t  page  do yo u  ¿now  how th e  o'. 005 m i l l i g r a m s

way fo u n d ?----- By a  me thod o f  h e a t i n g  r e fe r r e d  to  i n  t h e  \

addendum. 220 -  ¿ 3 0 d e g r e e s . \
■ < aVtfi

q So i t  w o u ld  "be abo ve  t o i l i n g  p o in t? ■-----Ye a .

q Is  .0 0 5  m i l l i g r a m s  c o r r e c t , o r  i s  i t  .0 0 5  g r a m s ?----- I t

i s  . 0 0 5 m i l l i g r a m s , _

q Then I want to  a a * some o u e s t io n s  t e a r i n g  on t h i s m e thod ~ 

o f d e te rm in in g  th e  amount o f  le a d  by a  me thod o f d iffe r e n t « « 3
"’¡j

I t  i s  page  1 0 . I  t h i n h  you s a id  t h a t  yo u  pas s e d  th e 0 .0 .2 .Î 

th ro u gh  th e  o i l ? -----¿lay I  go  b&cx a g a i n ,
■ •• '■ 'Yv’S

q You say you  pa eyed t h e  0,0 ,2 . th r ou gh  th e  s o lu t io n ? —— 2 h a t  

With  a i r  a cr o s s  t h e  s u r fa ce  —  b u b b lin g . •

q Bu b b lin g th r ou gh  she m a t e r ia l a t  220 d e g r e e s . Would i t  n o t  

have been  a much more p o te n t  method i f  you  had con den sed  

from  t h e  0 ,0 .2 , an y lo a d  w h ich  was p r e s e n t , in s t e a d o f  m e r e ly

t a k in g  t h a t  me thod o f  d i f f e r e n c e ?-----■  Of co u rs e  th e re  i s

a  l i m i t  to  th e  amount o f  w orx I  an e xp e c te d  to  d o , 

q Oh, y e a . I  w as  r e fe r r i n g  to  t h e  co ge ncy o f  th e  e xp e r im e n ta l , 

m e tho d . You co u ld  n o t  i n t e r p r e t  t h i s  d i f f e r e n t s  ao w e l l  

a s  i f  yo u  had a b s o rb e d  th e  0 .0 .2 . ,  o r  w h a te v e r  i t  waa , i n  - - * 

some e x h a u s t , and d e te rm in e d  th e  le a d  i n  f r u i t . One co u ld  

d r a in  th e  po tash , f r e e  fro m  l e a d , then, d e te rm in e  th e  amount 

o f  le a d  fro m  th e  p o ta s h ; I t  w o u ld  be q u i t »  a s  e a s y  a s 

d o in g  th e  le a d  i n  th e  r e s id u a l  o i l ,  and v e r y  much more 

p o te n t , b e cau s e  th e n  yo u  w o u ld  ¿now  t h a t  the  le a d  had be e n 

a c t u a l l y  e v a p o r a t e d - -  i f  i t  w as  v o l a t i l e  l e a d . A t  le a s t

you  w ou ld  nave o b t a in e d  p r o o f t h a t  th e  le a d  was v o la t i l e .

‘ 2 4
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He ra the  m e thod o f  d i f fe r e n c e  seems to  be n o t  v e r y  co ge n t  - >.;i 

and c e r t a i n l y  n o t  d i a g n o u t i c  o f  t h e  s u b s ta n ce  t h a t  yo u  ;

Tfer3 a f t e r ?  - —  I  t&Ke i t  t h a t  i t  i a  v o l a t i l e .  As s u m in g i t  

i s  s o , th e r e  i o  one  p a r t  t h a t  v o l a t i l i s e s ,  I  g r a n t  yo u 

t h a t  as s u m in g yo u  had t h e  t im e  and o p p o r tu n i t y  yo u  co u ld  

do a  l o t  / ¿lore, ■  $

ft t t y p o in t  i a  t h a t  i t  w o u ld  n o t  h a v e  teuton a n y  more  t im e , • 

Anyhow yo u  a gre e  t h a t  t h i s  i s  n o t  v e r y  co ge n t  t o  p rove 

t h a t  i t  w as  le a d  t e t r a - e t h y l  th -fc  came o f f ?  — -  I  sh o u ld  . 

n o t  l i K e  to  s a y , I  do n o t  ¿n o w , fh a t  i a  a o m paring ¿two %

methods.

¥ f

ft Oil page 5 o f  y o u r  own e x p e r im e n t  yo u  g i v e  t h i s  t a b l e  o f 

e v a p o r a t io n , Whax w as th e  a c t u a l  s p i r i t  t h a t  yo u  u s ed ,

What w as  i t s  b o i l i n g  p o in t  —- t h e  same b o i l i n g  p o in t? Waa

i t  h i g / v ^ ----- Ye a . Ve ry  h i g h , fi le  same b o i l i n g  p o in t  i a

c o m p a ra t iv e ly  hig)^>v. Th is  e xp e r im e n t a t  60 d e g re es 

Fa h re n h e i t  th e r e  i s  p r a c t i c a l l y  t h e  same a s  9 ? d e g re e s  - 

Fa h r e n h e i t , th e  3ame r e s u l t :, bu t i t  t a x e s  a  v e r y  lo n g  t irae iy? 

Then e v a p o ra t io n  t a r e s  H O .d a y s , 

ft I  d a r e s a y , bu t I  w an te d  to  Know w hat p e t r o l  yo u  u s e d . Do

yo u  Know i t s  f i n a l  b o i l i n g  p o i n t ? ----- x s h o u ld  h ave  to  '

r e fe r  fo r  t h a t . .

ft Was i t  t h e  o r d in a r y  p e t r o l  t h a t  i a  u s e d  i n  En g lan d ? ~ —  jruat  

th e  o r d in a r y  p e t r o l . K o . l .

ft Are  th e  m e tho ds  o f  d s to rm in a t io n  o f  t h e  le a d  th at  yo u  u s e d 

i n  y o u r  own la b o r a t o r y  w hen yo u  w e re  e x p e r im e n t in g  o n  y o u r  

arm ^d e e o ribe d  i n  t h i s  do cum e n t? - —  Ye a ; th e y  a re 

d e s c r ib e d  i n  v e r y  g r e a t  d e t a i l .  .
"** **? /?'*v ‘ \ a- " :
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.T», a a * « ;, - ----a na*.« ¿ti cuas ic  ía  v ui a c n o . A 3 a inning

i  a 3 0 , t  lio re  i  a one  p a r t  t h a t  v o l a t i l i s e s .  I  g r a n t  yo u  

t h a t  as s u m in g yo u  had th e  t i d e  and o p p o r tu n i t y  yo u  co u ld 

do a  l o t  m o rs .

My 'j o in t  i s  t h a t  i t  v/ ould n o t  h a v e  ta x e n  a n y  more  t im e*

i t

■>- j"

An yhow yo u  agre e  t i n t  t h i s  i s  n o t  v e r y  co ge n t  t o  p r o ve  

t h a t  i t  w as  le a d  t e t r a -e t .h y l  t h a t  came o i l ?  — -  I  sh o u ld  

n o t  l i x -e  to  a a y .  I  do n o t  xno w , That i s  co m p arin g <two 

m s tn o d s .

On page )  o f  y o u r  own e x p e r im e n t  yo u  g i v e  t h i s  t a b le  o f 

e v a p o r a t io n . ’Sha t w as th e  a c t u a l  s p i r i t  t h a t  yo u  us e d , 

What w as  i t s  b o i l i n g  p o in t  —- t h e  same b o i l i n g  p o in t? Was 

i t  h is k ^ *  —--  Yo a . Ve ry  h i g h . ïh e  saíne b o i l i n g  p o in t  i s

%

co m p a ra t iv e ly  h i g l u s Th is  e xp e r im e n t a t  6 0  d e g re e s

>

Ja h r e n h o i t  th e r e  i a  p r a c t i c a l l y  th e  same a s  97 d e g re e s  - - -

y a h re n h &i t , th e  same r e s u l t ;: bu t i t  t a x e s  a  v e r y  lo n g  t im e , 

Then e v a p o ra t io n  ta x e s : 1 0 . d a y s . h

Q I  d a r e s a y , bu t I  w ante d to  itnow w hat p e t r o l  you u s e d , Do

yo u  xn o v i t s  f i n a l  b o i l i n g  p o i n t ?----- I  s h o u ld  h ave  to

r e fe r  fo r  t h a t . • . ,
■ 0 ' .

q Was i t  th e  o r d in a r y  p e t r o l  t h a t  i s  u s e d  i n  En g l a nd ?----- Ju s t  -

th e  o r d in a r y  p e t r o l , i i o . l .  . • • *

q Are  th e  m e thods  o f  d e te rm in a t io n  0 1 t h e  le a d  th a t  yo u  u s e d 

i n  y o u r  own la b o ra to r y . When yo u  w are  e x p e r im e n t in g o n  y o u r

arm^d e s c r ib e d  i n  t h i s  d o c u m e n t?----- Yea;; th e y  a re

d e s c r ib e d  i n  v e r y  g r e a t  d e t a i l .

OKAIPMAif: Yo u  have  done  a  go o d  d e a l  o f  e x p e r im e n t in g?

----- Ye s ; and i t  w as a  v e r y  d i f f i c u l t  t h i n g  t o  d o . I t  w as

a l l  v o lu n ta r y  w o r£ .

H e  0 0 1 8 3 ? ,6
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Dr OopIans.

Mr o h a r u k : W ith  re gard  t o  t h e  a x in  e xp e r im e n t on y o u r s e l f , o f? 

co u rs e  th e  method ado p te d  w as a  l i t t l e  ro u gh , and ha y in g 

re ga rd  t o  t h a t  yo u  w ould n o t  a t t a c h  v e ry  much im p o rtan ce 

w ould yo u  t o  t h e  p r e c i s e  f i g u r e  fo r  a d s o rp t io n'- t h a t  yo u

g o t ? ----- I  am g i v i n g  two p la c e s  o f  d e c im a ls , a s  a  ro ugh

c a l c u l a t i o n .

Q I  w i l l  p u t i t  i n  a n o th e r  w ay , d o  yo u  t h i n *  t h a t  e xp e r im e n t
th a n  '

r e a l l y  gave  yo u  m e re / a s o r t  o f  h o l ie c / fc iv e  s ta te m e nt  ^

t h a t  t h e r e  w ould be  a b s o r p t io n ? -----  I  w ould n o t  l i K e  t o  s a y  -

a b s o r p t io n : I  s ay  th e r e  i s  f i x a t i o n .  ̂ '

q we w i l l  s ay  f i x a t i o n  i f  yo u  l i x e ?  -----  Migh t I s ay a l s o  t h a t  1

th e  le a d  t e t r a - e t h y l  i s  n o t  re m ove d?

q w ould y o u  ;aind lo o k in g  a t  page  3  o f  y o u r  own e x p e r im e n ts .

They a re  e xp e r im e n ts  d e a l i n g  w i t h  w a t e r ?----- Ye s .

q I f  I  u n d e rs ta n d  th is ^ c o r r e c t l y , yo u  had 16 c u b ic c e n t im e t r e s

o f  e t h y l  p e t r o l  and an  amount o f  w a te r  w h ich  m ust have  be e n

. s m a l l  i n  re ga rd  t o  t h e  d im e n s io n s  o f  th e  t u b e . I t i s  on  p a ge  ^

3 ? *—  e xp e r im e n t ( a ) ,

q Ye s , What I  am s a y in g  i s  t h i s :  t h a t  yo u  e m ploye d a pp a r e n t ly  

i n  th e  e xp e r im e n t  15 o u b lo  c e n t im e t r e s  o f  e t h y l  p e tr o l ?

— 'Ye s ,' ' .

q And I s ay  t h e  amount o f  w a te r  must h ave  be e n s m a l l  b e cau s e

t h a t  i s  l im i t e d  by th e  d im e n s io n s  o f  t h e  tu b e ? ----- Ye s .

q. ¿n yh cw , yo u  c o l l e c t e d  3 3  c u b i c  c e n t im e t r e s  c f  w a te r? —  Ye s , 

Q That i s  t o  s a y  t w i c e  a s  much w a te r  a s  yo u  to o x  o f e t h y l  ;

p e t r o l ? ----- Ye s ,

. Q Then havin g done t h a t  you s t i l l  f ound on ly 0 .7 of a par t

o f  iflf td  in  t h a t  . •'<>• •••• - -



0.

re ga rd  t o  t h a t  yo u  w ould n o t  a t t a c h  ve ry  much Im p o rtan ce  * 

w ould yo u  t o  t h e  p r e c i s e  f i g u r e  fo r  a b s o rp t io n ? t h at  yo u

g o t ? -----  I am g i v i n g  two p la c e s  o f  d e c im a ls , a s  a  ro ugh

c a l c u l a t i o n ,

I  w i n  p u t i t  i n  a n o th e r  w ay . Do yo u  th in K t h a t  e xp erim e n t
th a n  • '

r e a l l y  ga ve  yo u  m e re / a s o r t  o f  c o l l e c t i v e  s ta te m e n t

t h a t  t h e r e  w o uld be  a b s o r p t i o n ?----- I  w ould n o t  l i K e  t o  s ay

a b s o r p t io n : Z s ay  th e re  i s  f i x a t i o n , -•

Q ¥ e  w i l l  s ay  f i x a t i o n  i f  yo u  U K e ?-----Migh t I  s ay  a l s o  t h a t .

t h e  le a d  t e t r a - e t h y l  i s  n o t  re m o ve d? * —

Q w ould y o u  mind lo o k in g  a t  page  3  o f  y o u r  own e x p e r im e n ts .

They a re  e xp e r im e n ts  d e a l i n g  w i th  w a t e r ?----- Ye s . ;;

0. I f  I u n d e rs ta n d  t h i s  c o r r e c t l y , yo u  had 15 c u b ic c e n t im e t r e s 

o f  e t h y l  p e t r o l  and an amount o f  w a te r  w h ich  m us t have  be e n 

s m a l l  i n  re ga rd  t o  t h e  d im e n s io n s  o f  th e  t u b e . I t  is  o n  p a ge  ; 

3 ? —  e xp e r im e n t ( a ) , v

Q Ye s , What I am s a y in g  i s  t h i s :  t h a t  yo u  e m ploye d a p p a r e n t ly  : 

i n  th e  e xp e r im e n t 15 c u b ic  c e n t im e t r e s  o f  e t h y l  p e tr o l ?

—  Ye s ,

q And I s ay t h e  amount jo f w a te r  m ust have  be e n s m al l  b e ca u s e

t h a t  i s  l im i t e d  by th e  d im e n s io n s  o f  t h e  tu b e ? ----- Ye s .

q Anyhow , yo u  c o l l e c t e d  33  c u b ic  c e n t im e t r e s  o f  w a ter? ----- Y e s ,?

Q That i s  t o  s a y  t w ic e  a s  much w a te r  a s  yo u  to o K o f e t h y l  

p e t r o l ?  —  Ye s . . . , A... .

Q Then h a v in g  clone t h a t  y o u  s t i l l  fo un d  o n ly  0 .7  of  a  p a r t

p e r m i l l i o n  o f  le a d  i n  t h a t  w a te r? -----  That i s  s o . :

q 0 .7  o f  a  p a r t  p e r  m i l l i o n  i s  n o t  r e a l l y  o f  t h e  same o rd e r  - ­

n o t  e no rm o us ly  i n  e x c e s s  o f  t h e  am ount w h ich  i s  so me tim e s 

re g a rd e d , X w i l l  n o t  s a y  a s  p e r m i s s ib le , b e ca u s e  I do  n o t 

t h in K a n y th in g  i s  re ga rd e d  a s  p e r m i s s ib le , b u t  a s  ha v in g  no 

s e r io u s  s i g n i f i c a n c e  i n  p o ta b le  w a t e r ? — W e n , I  sho uld

o o i s a a a ^ . ...
37
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Q

Q

Q.

s u g g e s t  t h a t  t h e  l i m i t  i s  one  h u n d re d th  o f  a  g r a i n  t o  th e  

g a l l o n  —  o* 14»

Ye s , b u t  t j i i s  i s  o *7m I t  i s  n o t  o f  t h e  same o rd e r? .

-----  You « i l l  s e e  an  e xp e r im e n t l a t e r  o n .

I  a s  co in ing t o  i t  i n  a  moment? - - -  That was t h e  i ni t i a l  

e x p e r im e n t .

Tha t i s  t o  s a y  un de r fa v o u ra b le  c i r c u m s ta n c e s  yo u  on ly  

g e t  0 . ’? o r  a  p a r t  p e r m i l l i o n , w h ich  i s  a f t e r  a l l  a  ve ry

s m a ll  am ount? ----- I t  i s  o n  th e  th r e s h o ld  o f  d a n g e r .

Ye s , on th e  th re s h o ld  i f  yo u  l i K e , b u t  i t  i s  o n ly  a t r a c e ? 

-----  I t  i s  s u f f i c i e n t  i n  p c ta u ie  w a te r  t o  ca u s e  t r o u b le.

" -r -' .

•¥

Q I am n e t  s a y in g  t h a t  i t  i s  n o t  —  I am n o t an  a u t h or i t y

on t h a t  —  I am o n ly  a s Kin g  w h e th e r i t  i s  more  th a n  <v t r a c e ? ’

-----  I th in fc th e  q u e s t io n  w as w h e th e r i t  was on th e  thre s h o ld

o f  d a n ge r .

!4'

 ̂W f

Q Ve w i l l  assum e  i t  i s'q u i t e  o n  th e  t h r e s h o ld , i f  yo u  l i K e ,

In  yo u r  n e x t  e xp e rim e n t yo u  load t h e  same s o r t  o f  c on d i t i o n s . 

The e xp e r im e n t was made i n  15 c u b ic  c e n t im e t re s  o f  e t h y l  -

and ICO c u b ic  c e n t im e t r e s  o f  w a te r? -----  y e s ,

Q The re  yo u  g o t  0 ,6  o f  a  p a r t  pe r m i l l i o n ?  —  y e s ,

3  Am I  r i g h t l y  u n d e rs ta n d in g  t h e s e  e xp e r im e n ts  a s  sho w ing

t h a t  y o u  do n o t e ve n  u n d e r c i r c u m s ta n c e s  o f  t h a t  s or t , w he re  

t h e  c o n d i t io n s - a re  a s  I  h ave  d e s c r ib e d  them  —  e x tre m e ly 

fa v o u r a b le  t o  t h e  t a x i n g  up  o f  le a d  —  g e t t ^ s  enormous

q u a n t i t i e s ?  -----  Bu t I  s ay th e y  w o u ld  be  q u i t e  s u f f i c i e n t .  ,

Q X am n o t  s a y in g  t h a t  t h e y  w ould n o t be  ¡ s u f f i c i e nt : I  am 

d e a l i n g  w i t h  a b s o lu t e  q u a n t i t i e s . You do n o t g e t  enormous

T.. ^ a v a n t i t i e » ? ,—  But you do not re q u^ e ^ .a o r ffi©ua q u a n t i t ie s ,

H E 0018329................ ...... ........... .........
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Q

Q

Q

Q

Q

Ye s , o u t t _h i s  i s  0 ,7 . I t  i s  n o t  o f  t h e  same o rd e r?

----- Yon m i l  s e e  an  e xp e rim e n t l a t e r  o n ,

I  an  co m ing t o  I t  i n  a  m o m e n t?-----That was t h e  i n i t i a l

e xp e r im e n t .

That i s  t o  s a y  un de r fa v o u ra b le  c i r c u m s ta n c e s  yo u  on ly
' ■ :v
g e t  0 ,7  o r  a  part; pe r m i l l i o n , w h ich  i s  a f t e r  a l l  a  ve ry  

.̂• y 't

s m a ll  a m o u n t?----- I t  i s  on  th e  t h re s h o ld  o f  c la n ge r.

Ye s , on  th e  th re s h o ld  i f  yo u  l i K e , h u t  i t  i s  o n ly  a t r a c e ?

----- I t  i s  s u f f i c i e n t  i n  pc t a b le  w a te r  t o  ca u s e  t r o u b le, / ;*
■ ■ . 'd

I  am n o t s a y in g  t h a t  i t  i s  n o t  —  I am n o t an  a u t h o ri t y  ;

on t h a t  —  I am o n ly  a s h in g  w h e th e r i t  i s  more  th a n  ■ % t r a c e ?'  

—  I t h in x  th e  q u e s t io n  w as w h e th e r i t  was on th e  t h r es h o ld  ..-v 

o f  d a n ge r ,

V7e w i l l  assum e  i t  i s  q u i t e  on th e  t h r e s h o ld , i f  you  l i K e , . ■ 

In  yo u r  n e x t  e xp e rim e n t yo u  had t h e  same s o r t  o f  c on d i t i o n s . ; 

The e xp e r im e n t was made i n  15 c u b ic  c e n t im e t re s  o f  e t h y l  - ; 

and lo o  c u b ic  c e n t im e t r e s  o f  w a te r? — ~  Ye s , ’

Q The re  yo u  g o t  0 ,6  o f  a  p a r t  pe r m i l l i o n ?  -----  Ye s ,

Q, .¿m I r i g h t l y  u n d e rs ta n d in g  t h e s e  e xp e r im e n ts  a s sho w ing

t h a t  yo u  do n o t e ve n un d e r c i rcu m s ta n ce s' o f  t h a t  s o r t , w he re 

t h e  c o n d i t i o n s  a re  a s  I  have  d e s c r ib e d  them —  e x t rem e ly

- fa v o u r a b le  t o  th e  t a x i n g  up  o f  le a d  -—  s e t t l e  enormous • . .. ... . , , .->?

q u a n t i t i e s ?----- - Bu t I  say th e y  w o u ld  be  q u i t e  s u f f i c i e n t .

Q I am n o t s a y in g  t h a t  th e y  w ould n o t be  s u f f i c i e n t: I  am

d e a l i n g  w i t h  a b s o lu t e  q u a n t i t i e s . You do n o t g e t  enormous L.

q u a n t i t i e s ?----- But Siou do n o t  r e q u i r e  enormous q u a n t i t i e s ,

CJ I Know yo u  do  n o t r e q u i r e  a n y ; bu t e ve n  when yo u h ave  r. 

c o n d i t i o n s  w h ich  a re  v e ry  fa v o u ra b le  t o  th e  s o l u t i on  o f  . 

l e a d , yo u  do  n o t  g e t  g r e a t  q u a n t i t i e s ?  —  I  t n in x  t he r e  i s  

a n o th e r  In t e r p r e t a t i o n  fo r  w hat yo u  care s a y in g  —  wh ich  I  w i l l  

come t o  p r e s e n t l y .

KE 0018330 38
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Q Yes, i t  you  UXe. Then you  fi l t e r -  th rough  san d. sand = 

does not taKe much ou t . I t  would not be so liK e ly  t o  •

a bst r a ct  from  th e liq u id  as a  gr ea t  many o th ers  t h a t  were 

m entioned. If  you f i x  a  so lu tio n  th rough  sand you  would n ot  >1̂  

exp ect  much o f th e absorbed substan ce t o  be taKen  ou t? ‘

I am a fr a id  I  do not q u it e ñ o  How your  notlwre.

I  have no m otive a t  a l l,  excep t  to  a r rive  as fa r  as  I can

a t  an un derstan din g o f th ese exper im ents, lihat  I am sayin g is..®

t h is :  i s  it  not a  f a c t  t h a t  th e con di t ions t h e r efo r e  a r e  n ot 

favou r ab le  t o  th e  removal of lead  by an ythin g th rough  

which you f i l t e r ,  in  oth er  words you  have got  sand in  i t ;

✓ i
r

*

J u f

would you expect  sand to  remove much lead? —  I do not

expect  sand t o  remove lead  a t  a l l ,

Q Very w e l l :  t h a t  i s  an answer to  my q u est ion. Having regard

t o  th e  very small amount of lead  which  you get  under favou r ab le

ci r cu mstan ces, when you were t r yin g  t o  see what i t  w i l l  t a xe  
■ ■ . ' 
ou t, do you r e a l ly  thin K t h a t  t h e r e  i s  ser ious  danger of

con tamin ation  of l a r ge  water  su p p lies by such q ua n ti t ie s  o f

lead  as would perhaps be sca t te r ed  on th e ea r th  and be washed

th rough  s t r a t a , on sand and oth er  t h in g s ?---- i  th in K in  ,

con n ect ion  w ith  w e lls  and p ools o f shallow su r fa ce  water

t h e r e  would be, because you m ight e a s i ly  ge t  a  can o f

p e t r o l wh ich  was in  th e neighbourhood o f th ese  p la ces ,

Q You might o f cou rse ge t  a  ca n - fu ll o f sh e e p -d ip ?----Yes,

but not very o ft en. There a r e  not a  milli o n  peop le usin g

sh eep -d ip  in  England, but t h er e  a r e  a milli o n  peop le usin g

Hk 0018331
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does not ta xe  such  out* i t  would not be so lix e ly  t o  

a bst r a ct  from th e liq u id  as a gr ea t  many o th ers  t h a t  were ‘ ’(|

mentioned* I f  you f ix  a  so lu tio n  th rough  sand you would n ot  "j

expect  much of th e adsorbed substan ce t o  be taxen  ou t? ' .
' ' , *£

---- I am af r aid  I  do not q ui t ef o l lo w  your  m otive, '1
\ , •

Q I have no m otive * t  a i l ,  excep t  to  a r rive  as fa r  as I  can ’ *)

a t  an un derstan din g o f th ese exper im ents* What I am sayin g 1b

t h is :  i s  it  not a  f a c t  t h a t  th e con di t ions t h e r efo r e  a r e  not

favou r ab le  t o  th e  removal of lead  by an ythin g th rough

which you f i l t e r .  In  oth er  words you have got  sand in  i t ;. • • • . i‘l
' ■ ' :

would you exyect  sand to  remove much le a d ?---- I  do not r

f expect  sand t o  remove lead  a t  a l l,  \

Q Very w e l l :  t h a t  i s  an answer to my q u est ion . Having regard  

to  th e  very small amount of lead which you get  under favou r ab le  

ci r cu mstan ces, when you were t r yin g  t o  see what i t  w i l l  taKe .. 

ou t, do you r e a l ly  t hin x t h a t  t h e r e  i s  ser ious danger of 

con tamination  of l a r ge water  su p p lies by such Q ua n ti t ies  o f 

lead as would perhaps be sca t te r ed  on th e ea r th  and be washed

th rough s t r a t a , on sand and oth er  th in gs?  ----  I t h in x in

con n ect ion  w ith  wells^ and p ools o f shallow su r fa ce  water  

t h e r e  would be, oeoause you might e a s i ly  ge t  a  can o f 

p e t r o l wh ich  was in  th e neighbourhood o f th ese p la ces ,

Q You might o f cou rse ge t  a  ca n - fu ll o f sh eep -d ip? ----  Yes,

but not very o ft en. There a re not a milli on  peop le usin g 

sh eep -d ip  in  England, but t h er e  a r e  a rail li o n  peop le usin g 

m otorcars, . —

Q But one i s  an  accid en t  ¿ust  as'm uch a s  th e o th e r , if  th e w e n  

was a very sh a llow one and th e  ear th -was very porous round 

i t ,  su r e ly a l l  Kinds o f d i r t  would f i l t e r  in  th e  w en , 

and th e p resen ce o f i t  t h e r e  in  r e la t io n  to  th e o ther  th in g» ' 

would be .n eg lig ib le ?  —-  I th in x th e r e  is  s u ff ic ie nt  t h e r e  

topoUlu te a shallow sur fa ce w e ll.  That i s  th e answer,
' , , iP; v •• . - - 39 ,
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0, Very w e ll.  In  answer t o  th e Chairman and in  answer t o  s i r

Ch ar les Mar t in , I  th tnK yon sa id  t h a t  yon d id  n ot Know whether  " 

t h er e  would he any con cen t ra t ion  o f th e e th yl p e t r ol a s compare 

w ith  carbon  monoxide, I  mean in  th e  case o f t h e  m a ter ia l - „>f 

coming from an exhaust in  ce r t a in  m achines. You do not Kn ow 'll

from you r  exper ien ce whether  th e r e  would he any tendency ;*$
*■  £

fo r  th e lead communleating with  th e  a i r  — n ot th e dust  — 

as compared w ith  th e carbon  monoxide, a t  a  given  moment, •

I nave no evid en ce, hut rny im pression  i s  t h a t  i t  would he 

th e oth er  way about* \ :Oti

0 Assuming t h a t  t h er e  was no such con cen t ra t ion  o f lead  and . : 

th e amount of carhon monoxide present  was predomin at tpg., ;

Do you th lnK th er e  i s  would be any reaBon fo r  p r oh ib it in g

th e  u se o f e th yl p e t r o l?  ----  That th e amount o f carbon

monoxide was what? - <

Q, That t h e  amount o f carbon  monoxide p resen t  i s  such t h a t  i t s i s  

poisonous p r op er t ies  must predom inate over  t h e  amount o f t h e  ./i ^ 

lead  — in  oth er  words th a t  you  would he poisoned by carhon  

monoxide long before you would be by th e lead  e t h y l,  again  

assuming t h a t  t h a t  can be shown to  be th e  case, do you thinK . 

t h e r e  would toe any reason  fo r  p r o hib i t in g th e  sa le  of t h e  ^  

e th yl p e t r o l?  ----  I  cannot see any r e la ti o n  between th e  two

problems*

Q w e n, th er e  i s  an  in t ixaaie r e la ti o n  i s  not t h e r e, supposing ;

th e lead  and th e carbon  monoxide were, present..to the exhaust?— Yes. 

q  Assuming th e carbon  xaonoxide was th e r e  in  an amount which i f  

. , i t  were leaKin g, and was concentrr^ ^ <^ ea).t l poison  peop le in



<t VQ Very w e l l .  In  answer t o  th e  Chairman and in  answer t o  s i r  7 

Ch ar les M ar t in , I  th in K yon  sa id  t h a t  you d id  not Knew wh eth er ^
ij \v

th er e  would he any con cen t ra t ion  o f t h e  e th yl p e t r ol a s  coiapar
-

with  caruon monoxide* I  mean in  th e  case o f t h e  m a ter ia l ,,v 

coming from an exhaust in  ce r t a in  m achines. You do not Know 

from you r  exp er ien ce whether  t h e r e  would be any tendency 

fo r  th e lead communicating with  th e  a i r  — n ot th e du st  — :

as coiapared w ith  th e ca r ton  monoxide, a t  a  given  moment,

I have no evid en ce, bu t my im pression  i s  t h a t  i t  would be 4  

th e oth er  way abou t , ' 't

0 Assuming t h a t  t h er e  was no such con cen t ra t ion  o f lead  and 

th e amount o f carbon  monoxide p resen t  was p redom in at in g,,

Do you th inK th e r e  i s  would be any reason  fo r  p r oh ibit in g

th e  use o f e th yl p e t r o l?  ----  That th e amount o f carbon

monoxide was what?

0, That th e amount o f carbon  monoxide p resen t  i s  such t h a t  i t s x a  

poisonous p r op er t ies  must predom inate over  t h e  amount o f t h e  

lead — in  o th er  words th a t  you would be poisoned by carbon  

monoxide long before you would be by th e  lead  e t h y l, aga in  

assuming t h a t  t h a t  can be shown t o  be th e ca se , do you th in K. 

th e r e  would be any reason  fo r  p r o hib i t in g th e  sa le  of t h e  '■  

e th yl p e t r o l?  —  I cannot see any r e la ti o n  between th e two ; v 

problems,

Q W ill,  t h er e  i s  an in t im a te  r e la ti o n  i s  not t h e r e . Supposing 

th e  lead  and th e  carbon  monoxide were p resent.to the exhaust?— Yes.

Q; Assuming th e  carbon  monoxide was t h e r e  in  an amount which i f  

i t  were leaKin g, and was concen^ w^ i?i{<iMcitt.lct poison  peop le in  

a  shor t  tim e? ----  Yes.
of the lead

Q I f  t h er e  were no con cen t ra tion /  would you consid er  th e  lead  

problem was ser ious a t  ai l ,  or  s u ff ic ie nt  t o  .-just ify any 

p r ohib i t i o n  such as we a r e  new d ea lin g w it h ?---- I cannot see

.any con n ection .

0018334
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q i r ei l ,  supposing you have a given  volume of carbon  monoxide v 

and a given  volume of lea d, and suppose th e  carbon  monoxide

ten ds to  disap p ear : in  t h a t  case thefewou ld  be a  danger af te r ..
■ •

a ce r t ain  t im e. But supposing t h e r e  i s  no accum u lat ion

lead  and th e  carbon monoxide a lso  ten ds t o  d isap p ear , and : 9| l
'V**

i t s  poisonous p r op er t ies  be d im in ish ed , then  I asx you do you #

th ln x th e r e  would be a ju s t i f ic a t io n  fo r  t h e  p r oh ibit io n . M

0018335

of th e lead e t h y l?---- I th in x you a r e  p u t tin g th e  qu est ion

to  me in  t h is  way: i f  t h e r e  a r e  two in ju r ie s  goin g on a t  one f  

t im e and one i s  a f a t a l  in ju r y and th e oth er  i s  on ly a  s l ig h t  - 

in ju r y, would you p r o hib i t  t h e  s l ig h t  in ju r y?

q Yes, i f  you liKe  to  put i t  t h a t  w a y?---- I  say one i s  a

very s l ig h t  t ilin g and th e o th er  i s  exceed in gly fa t a l,  I do 

not see th a t  one has any r e la ti o n  to  th è o th er,

q very w e l l ,  I  tax© your answer? ----  Carbon monoxide i s  so

out of th e  way, . ?-*,

CHAIRMAN: You r e a l ly  mean t h a t  th e o th er  i s  n e g lig ib le ?

----  In  th e  ci r cumstan ces o f th e carbon  monoxlde#I  would

not consid er  lead  a t  a l l  in  th e p resen ce of carbon  monoxide, ’ 

q That i s  my q u est ion ? —~  There is  such  an ext raor din a r y 

d iffe r e n ce  between th e two. i t  i s  obvious, 

c h a i r m a n: That i s  e xa ct ly my q u est ion . I am glad  t o  Know th a t  

i t  is  obvious,

s i r  fiLUAifW LMCK: I th inx,Dr Coplans, th at you have sp ent 

a good deal o f your pro fess io n al l i f e  in  public health  worK?

■ . — Yes, • ■ ..

verni* miTnoi*enm ■ i%m wa. •. «9+ "
ì;' ' ' •.............................. . . ............1 ■ ........... ;



and a  given  volume of lea d, and suppose th e  carbon  monoxide 

ten ds t o  disa p p ea r : in  t h a t  ease th efewcu ld  be a  danger af t e r  

a  ce r t ain  t im e. But supposing t h e r e  i s  no accum u lat ion  o f 

lead  and th e  carbon  monoxide a ls o  ten d s t o  d isa p p ear , and 

i t s  poisonous p r o p er t ies  be d im in ish ed , th en  I as* you  do you 

t h in * t h e r e  would be a ¿ ju s t ifica t io n  fo r  t h e  p r o h ib it io n  ’

o f th e lead e th yl?  ----  I t h in x you a r e  p u t t in g th e  q u est ion

to me in  t h is  way: i f  t h e r e  .are two in ju r ie s  goin g on a t  one 

... tim e and one i s  a  f a t a l  in ju r y and th e  o th er  i s  on ly a s l ig h t  

in ju r y, would you p r o hib i t  t h e  s l ig h t  in ju r y?

Q Yes, i f  you lik e  to  put i t  t h a t  w a y?---- I say one i s  a

very s l ig h t  thin j: and th e o th er  i s  exceed in gly fa t a l,  I  do 

not see t h a t  one has any r e la ti o n  to  th e o th e r,

0 Very w e l l,  I ta xe  you r  answer? ----  carbon  monoxide i s  so

out o f t h e  way,

CHAIRMAN: You r e a l ly  mean t h a t  th e o th e r  i s  n e g lig ib le ?

----  In  th e  cir cum stan ces o f th e  carbon  m onoxide,I would

n ot con sid er  lead  a t  a i l  in  th e p resen ce o f carbon  monoxide,

0, That is  my q u e s t io n ?----There is  such an ext r a o r d in a r y

d iffe r e n ce  between th e two. i t  i s  obvious, 

ciUlRiiAN: Th at i s  e xa ct ly my q u est ion, I am glad  t o  Know t h a t  

i t  i s  obvious. v v

SiK "WILLIAM -HILLOCK: I  t h in x,D r  cop lans, t ha t  you  have spent 

a  good d ea l of you r  p r ofess io n a l li f e  in  p u b lic h ea lt h  worK?

" ---- Ye s,....... ' ’ .

Q I ga th er  t h a t  from you r  numerous d egrees? —  I have not got  

numerous d egr ees ,

0, You a r e  an  M.D, ? ----Yes.

a I t hin x you a r e  very in t e r est e d  in  sa ni t a r y w o r K?---- I was .

a d viso r  in  sa ni t a r y worK to  th e sxp ed it ion a r y F or ce. I  was 

a d vis in g th e  sa ni t a ti o n  of th e second Army,

. . 4 1  •.,/  ..
, i> i- • : ••• • . , • • • • •  >:•• ■ ■  '■■■'■ ■ -
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Q And your worx was recogn ised  by t h e  honours t h a t  have been 

con fer red  upon you* You, I  ga th er , have r a th e r  approached

th e su b ject  from th e  p u b lic h ea lth  a s p e c t ?---- e n t i r e ly ,

Q -is a  s a n i t a r ia n ?---- Qu ite so ,

q  And as such you t a xe  extrem e care — m et icu lou s care in

p r o tect in g th e  p u b lic h ea lth ? ----  As i s  custom ary,

q In  regard to  th e t o x ic  a ct io n  o f lea d , th e poisonous e ffe c t  

depends upon how much i s  adsorbed in t o  th e system ? — Yes, 

I a gr ee.

Q And th e r efo r e  as regards th e in o r ga nic a sa l t s  o f lea d, 

fo r  in sta n ce sugar  of lea d, or lead  a ce t a t e, you agr ee wi th  

me th a t  t h e r e  have oeen cases where an ounce has been 

taxen  and death  has not occu r red ? — That i s  so,

Q Because th e poison  has not been absorbed? - — That is  t r u e* 

o. You mentioned in n your  paper p r o fesso r  Bia ir -Beii» @ worx, in

th e  use o f lead  in  ch em is t r y^----Yes.

Q Sha ll l  qu ote what i s  th e  dose o f lea d, or  do you r e c o l le c t  

i t ?  —  i t  i s  r a th e r  high .

Q You w i l l  agr ee i f  I put i t ? ---- I w i l l  accep t  what you say.

Q in  th e c o l loid a l lead  -------> That Is  not t h i a  Kind o f lead

a t  a l l,
in  can cer

Q No. I  mean th e  c o l loid a l lead  which is  g iv en K s a  h a lf  per  

cen t  so lu tio n ?  - — Yes. ’

Q, And an average dose i s  10  cc . That would be 6 0 millig rams? 

— I t  has unexpected f a t a l  r es u lt s  a t  tim es? -
Yog

Q J pCl agree t h a t  in  th e t rea tm en t  of can cer  60 millig rams 

o f lead i s  g iv e n ?----Of co l lo id a l Lead?

» J<3ta^«»ii^3fVCL49oaetimes:.as. you  ..say., w i t h ^ o Xib u r eSU lt s ?---- Yes A

, Dr Goplans,



QO •

t h e su b ject  from th e  p u b lic h ea lth  asp ect?  — ■ E nt i r e ly*

Q As a  sa ni t a ri a n ?---- Quite so .

Q And as such you tax© extrem e care — m eticu lous ca re in

p r o tectin g th e  p u b lic h ea lth ?  ----  As i s  custom ary,

Q In  regard  t o  th e t o xic  a c ti o n  of .lead,, th e poisonous e ffe ct  1

depends upon how much i s  aosorbeci in t o  th e s yst e m ?  Yes,

I a gr ee,

Q And t h er efo r e  as regards th e in o r ga nic * sa l t s  o f lea d, 

f o r  in sta n ce  sugar  of lea d, or  lead  a ce t a t e, you  agr ee wi th  

me t h a t  th e r e  have oeen cases where an  ounce has been

taKen and death  has not occu r red ? ----That i s  so,

q Because th e poison  has not been absorbed? - — That is  t r u e , 

q  You mentioned in nyour  paper p r o fesso r  B l a i r - B e i l 's worK, in  

th e  u se o f lead  in  chem istry? —  Yes*

Q Sh a ll i  qu ote what i s  t h e  dose o f  lea d , o r  do you r e c o l le c t  

i t ? ---- i t  i s  r a th er  h igh ,

q You w i l l  agr ee i f  I put i t ?---- I  w i l l  a ccep t  what you say,

q  In  th e c o l lo id a l l e a d------- That i s  not t h in  'Kind o f lead

a t  a l l ,
• i n  c a n c e r

q Ho, I  mean th e  c o l lo id a l lead  which i s  given / J s a  hall* per

cen t  so lu t io n ?  ----  Yes,

q And an average dose i s  10  co,„ That would be 5 0 milligram s?.*^

---- I t  has unexpected f a t a l  r es u lt s  a t  tim es? - ... •> .*

q agr ee t h a t  in  th e t rea tm en t  of can cer  50 millig rams

o f lead i s  given ? ----Of co l lo id a l lead ?

q Yes; and sometimes a s  you  say, w ith  t o x ic  r e s u lt s ?  — • Yes, -

q would you regard  lead a s  a  cu m u la t ive poison ? ----  prom on e 's

in d u s t r ia l exp er ien ce i t  i s  so , i t  i s  a s e lf- e v id e nt  

p r o p o s it io n ,

q Do you con sid er  i t  ha i s  one o f t h e  b es t  examples we Know o f?



L 8 . Hr co p lan s .

—  As a  slow cum u lative poison ? 

q yes, A lead  worxer  f o r  Instan ce has lead  sto r ed

in  h is  system, and then  becomes e nt i r e ly  f r e e  from excess o f 

lead : how lon g would i t  be before th e  lead  would be elim in ated

----You might say i t  might be ye a rs  af t e r * I t  might go on f o r

years*

Q And it  was t h a t  asp ect  o f lead  wh ich  in flu en ced  you  in  you r d 

worx? —  Qu ite , d

q With regard  t o  carbon  monoxide, supposing a person absorbs > 

carbon  monoxide from exhaust  gases in  a  ga r age: as you Know 

th e carbon  monoxide combines w ith  t h e  human b lood*— now lo n g / ;  

would i t  be b efore t h a t  carbon  monoxide were e lim ina ted ,

supposin g th e  person  went ou t in t o  t h e  open a ir ?  ----  a  q u es t io i

o f m inutes or  h ou rs.

.sr

Q Sever a l h ou rs, I mean elim in a ted  from th e b lood? ----  Anyhow

1 mean QuicKly — a q u est ion  of days as compared wi th  ye a rs,

Q A q u est ion  of a coup le of days, two or  t h r ee  d a ys ?----Yes, we

w i l l  say t h a t . ">■ ■ ■ . '"

Q "When th e  p e t r o l e t h yl s p ir i t  i s  used a ce r t ain  amount of 

in o r ga nic lead  i s  produced? — Yes, 

q Could you  t e l l  me what th e compound of lead  would be in  : - 

t h e  d ust?

— 60 per  cen t  I  should thin x would be bromide,

Q The poin t  I  want i s  t h is :  i s  t h a t  compound of lead  so lu b le  

or  in so lu b le  in  wa ter? s r

¡'  —  so lu b le .

Q I t a ke  i t  t h a t  you would regard  t h a t  compound of lead as 

..^ :.>,being produced by th e use o f lead tet ra?*ii th yl ,T~ you

HE 0018339



q Yea, A lead worxer  f o r  in sta n ce  lias lead  i stor ed

In  i l ls  system, and then  becomes e n t ir e ly  fr e e  from excess o f
■ ' ‘y'M

lea d : how lon g would I t  be b efore t h e  lead  would be e lim in a ted '

----You m ight say i t  m ight be yea r s  a f t e r ,  i t  m ight go on fo r ; |

ye a r s , V

Q And i t  was t h a t  asp ect  o f lead  wh ich  in flu en ced  you in  you r  

worx? —  Qu ite. ■

q With regard  to  carbon  monoxide, supposing: a person  absorbs ’ 

carbon  monoxide from exh aust  gases in  a  ga r age: as you Know 

th e carbon  monoxide combines w ith  t h e  human b loody— How lon g -> 

would i t  be before t h a t  carbon  monoxide were e lim ina ted , 

supposing th e  person  went ou t in t o  t h e  open a i r ?  —  a  Q u est ion ! 

o f m inutes or  h ou rs, '

Q Sever a l h ou rs. I mean elim in a ted  from th e b lood? —  Anyhow 

I  mean QuicKly — a  q u est ion  of days as compared wi th  ye a rs .

Q, A q u est ion  of a coup le of days, two or  t h r ee  d a ys ?---- Yes, we

w i l l  say t h a t,

Q ¥hen th e p e tr o l e t h yl s p ir i t  i s  used a ce r t ain  amount of 

in o r ga nic lead  i s  produced? —  Yes, 

q cou ld  you t e l l  me what th e compound of lead would be in  ;

t h e  d ust?

— -  SO per  cen t  I  should th ln h  would be bromide, r\  , ;

q The poin t  i  want i s  t h is :  i s  t h a t  compound of lead  so lu b le  

or  in so lu b le  in  water?

..,,—  so lu b le,.............. . .

q I  taKe i t  t h a t  you would regard  t h a t  compound of lead  as  - 

b ein g produced by th e use o f lead ie t r a - e t h y l  — you 

would regard  i t  as one of t h e  chie f r is k s  o f th e

con tamin ation  of water  s u p p ly?---- Undoubted ly, One of

t h e  chie f r is x s  o f ordin a ry d ust , not  of w a te r, "-'fcA ^

q l  was d ea lin g w ith  wa ter  su p p lies?



Tt, Dr Cop lans,Jj O,

----Ah, I do not Know,

0, The poin t  was t h is :  i f  you have lead  bromide d u st  on

o
th e r o a d ;,. I do not see much danger in  t h a t . I  did  

not sonsld er  th a t  p r op os it ion  a t  a l l .

t
k 0 You mentioned th e p o llu t io n  o f sh a llow w e lls ?

- - - - X  was th in k in g o f t h e  p o llu t io n  o f sh a llow w e n s

from p e t r o l d i r e c t ,  and from o i l  bein g poured down. 

You do n ot r eq ui r e  any s p e c ia l experim enta l worK 

to  prove th a t  lead bromide can be a source of water  

con tamin ation, because it  i s  Known th a t  lead  i s  

so lu b le  in  wa ter, but what we do not Know i s  what

lead  petroK wi l l  do p rovided  it  i s  a llowed

 ̂ . .

t o  dry in  th e  so i l .  That was th e  o b je ct  of th ose

11'

exper im ents, I  th in K i t  i s  proved beyond ai l

doubt t h a t  even in  t h r ee  fe et  of sand i t  i s  not

1' i -:p- i . ■ ;



Q The p oin t  was t h is :  i f  you  have lead  bromide d u st  on 

th e road?T. I do not see much danger in  t h a t . I did  

not  sons ld er  t h a t  p r op os it ion  a t  a l l .

f-v Q You mentioned th e  p o llu t io n  o f sh allow w e lls ?

----X was th in k in g o f t h e  p o llu t io n  o f sh a llow w e lls

from p e t r o l d i r e c t ,  and from, o i l  bein g poured down. 

You do n ot  r eq ui r e  any s p e c ia l experim enta l worK 

r t o  prove th a t  lead bromide can  be a source of water

con tamin ation, because it  i s  Known th a t  lead  i s  

so lu b le  in  wa ter, but what we do not Know i s  what

lead  p e t r o l wi l l  do p rovided  it  i s  a llowed

.

t o  dry in  th e  so i l .  That was th e  o b je ct  of th ose 

■ exper im ents. I thin ic i t  i s  proved beyond a l l

doubt t h a t  even  in  t h r ee  fe et  of sand i t  i s  not

removed or  d est royed .

i
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XI Dr Copiane

Q I was r a th e r  su r p r ised  t h a t  you  d id  n ot b r in g ou t  th e p o in t  

o f the load  bromide d is s o lv in g  in  water  and bein g conveyed 

by th e  underground water  ch an n els, and p o llu t in g  sha llow - 

w e l l s . ---- yrora an experim ents 1 poin t  of view I  do not

thinK X oan est a b lis h  an ythin g o th er  than  what you can 1 

imagine fo r  you rse lves  -Knowing th a t  òsd bromide i s  fa i r l y  

f r e e ly  so lu b le  in  water* -

Q x>o you thin k  t h a t  i s  a p oss ib le  cause of p o llu t i o n ?  ,

----  I  shou ld  thin k  so . X have n ever  consid ered  i t  a t  a l l *

I  am thin k in g more of a ccid ent  -or n d esign  in  po llu t in g

w .
K £

the w e ll,

a In  you r  experim ents with  sand you u sed , I  t h in k , o i l

con ta in in g lead  e t h y l?---- Yes. Ho thin g has been used in

th e experim ents except  m a teria l which was su p p lied  to  me 

by The Research  Asso cia tio n .

Q, Lead e th yl i s  eas i ly  so lu b le ?----Yes.

0, Th erefore do you n ot . thin k' t h a t  i t  would st ic k  to  th e oi l  

r a th er  than  go elsewh ere? —  The r es u lt  p roves th a t  i t  

goes int o  th e w a ter . I  im agine what happens i s  some chercieo- „ 

p h ys ica l change in  which you g e t  a t hin  fi lm  o f o i l  on th e 

sur face*

q  some goes into  the wa ter? ----  3oma goes Into  the water ; ;

experim ents prove t h a t  i t  i s  so.

Q, As 2Sr Chapman p oin ted  ou t, not  a l l  of i t ?  —  i f  i t  went up 

to  15C0 c e ., i t  would take a lon g tim e.

Q You did  not  g e t  a l l  of i t ?  ----  X did  not  in ten d  t o .

0V I su ggest  t h a t  one exp la n a tion  would be t h a t  a lo t  of th e 

lead  e th yl would remain in  th e oi l  which adh eres t o  th e

sur fa ce of th e sa n d ?----And t h a t  the bromide m ight have•  ̂ . ’ ' ■



n c i i o .----»« »xperimsn'ss i  p o in t  or  view I  do not

th in k  X oan e s t a b lis h  an yth in g o th er  than  what you can 

imagine fo r  yo u r se lves  -knowing th a t  uad bromide i s f a i r l y  

f r e e ly  so lu b le  in  wa ter.

q Do you thin k  t h a t  i s  a p oss ib le  cause of p o llu t i o n ?

X -—  X shou ld  t hin k  so . x have n ever  consid ered  i t  a t  a l l *

I  am thin k in g more of a ccid ent  ^or1 -  d esign  in  po llu t in g  ■ 

th e w e ll.

q In  you r  experim ents with  sand you u sed , I  t h in k , o i l

con ta in in g lead  e th yl?  —  Tea. Ho thin g has been  used in  ^ 

th e experim ents except  m a teria l which was su p p lied  to  me . 

^  by m e Research  Associa tio n .

$ lea d  e th yl i s  eas i ly  so lu b le ?---- Yes.

q Th erefore do you n ot  thin k  t h a t  i t  would st ic k  to  th e oi l  

r a th er  th an  go elsewh ere? —  The r es u lt  p roves t h a t  i t  

goes int o  th e w a te r . I  imagine what happens is  sane chemiao- 

p h ys ica l change in  which you ge t  a t hin  f i lm  of o i l  on th e
jt
' sur fa ce .

q 3ome goes into  the wa ter? ----  some goes int o  the water ;

experim ents prove th a t  i t  i s  so,
m ■

ft As lir  Chapman p oin ted  ou t, not  a l l  of i t ?  —  i f  i t  went up 

t o  1$C0 eft ., i t  would take a. lon g tim e, *.

q You did  not  ge t  a l l  of i t ?  ~  I  d id  not  in ten d  t o .

q 1 su ggest  t h a t  one exp la n a tion  would be t h a t  a lo t  of th e 

lea d  e th yl would remain  in  th e oi l  which ad h eres t o  th e 

sur face of th e sand? —-  And t h a t  the bromide m ight have : 

gone in ?

q Y e s .---- I  q u it e  a gr ee .

S ir  ROBERT ROBERTSOBS Do you mean brom ide?

S ir  VILLI AM WILLCOX: I  was t a lk in g  o f the o i l . ----But t h e  o i l

i s  th e o i l  taken  from th e en gin e sump.

KE 0Q1S344  ̂ n ;
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252* coplan»' ’

q, And doss tns  o i l  combine with  lea d  b romide?----- I  cou ld  n ot

say* I th i r K I  hays given  you  th e exa ct  a n a lys is  th ere*

Mr PYS: On page 5 of you r  experim ents you r?ay the lea d  -

compounds a re so lu b le  in  wa ter  ca lcu la ted, as lea d  0*0$7 per |  

cent by weight* — - I am sim ply concerned wi th  th e Ladd ,

so lu b le  in  water* wa Know to  a m ath em atica l n icet y  whan \‘y  

cases of lea d  p oisonin g'occu r, and the i^ r cen ta ga  i s  0*35 \-

l m illig ram »  p er  ga llon  to 0*5« y>;

31 r  S5b wiLLCOXr would you, as a p u b lic  o f f i c i a l,  regard  tu e

p resen ce of 2» a 4 in  d etecta b le  q u a n ti t ie s  in  water  as y

dangerous? —  I shou ld  thin * I t  was my duty t o  fin d  ou t . 

why i t  was t h e r e.

Q Would you  regard  i t  on u n d es ir a b le ?---- I shou ld  want to  Know

why i t  was t h e r e.

3. Would you  regard  i t  as dangerous to. th e p u b lic  h ea lth ?  - — Ko,
- ’ ■ ■ ■ ■ . *  ■ '

i t  depends on th e q u a n ti ty again :X do not liK a  i t  t h e r e  and

X shou ld  t r y  to  Keep i t  down. '

q X said , i f  you found i t  in  d etecta b le  q u a n ti t ie s ?  — -  W eil, i f

one found i t  in  d etecta b le  q u a n ti t ie s, one ought t o  looK round

t o  fin d .-puV .

q What lim i t  would you permit  in  water? — -  I  ce r t ain ly  shou ld  \ 

n ot H Ke to  permit  as much as  a t hi r d  of a  millig ram * 

q X thinK you did  quote some f ig u r es .  —  one hundredth of a  g r a l 

in  a ga llo n :  th a t  i s  about h a lf a millig ram *.

q Would you regard  th a t  as n e g l ig ib le ?---- le e :  T sa y you ar«<on

th e th r esho ld  of danger th en .

q you  Know th a t  London, Birmingham and o th er  b ig  c i t i e s  do n ot  

;.J ^ 5 g ^ g | y ^ ^ ^i r .uiw a ta r ;; su p p lies,.fr om  s ha li o w s w e l le - —- qu i  t  eso  *
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Mr PTE: On page 5 of you r  © xperiRents you gay th e lea d  ; ^

compounds a re so lu b le  in  «rater ca lcu la t e  ft as la  aft 0 *0 9 7 p e r  ; 1 

cent by weight . — - I am sim ply concerned wi th  th e laftd  

so lu b le  in  water* We know to a m ath em atica l n icet y  when •; I 

eases of lea d  p oiso nin g'o ccu r, anft th e p ercen tage Is  0 *3$

\  m illig r ams p er  ga llon  to  0 . 5 .

S i r  m  m i CO X r  w o uld y o u , a s  a p u b l i c  o f f i c i a l ,  r e g a rd  th e  i' 

p r e s e n ce  o f  i s a ft  i n  d e t e c t a b le  q u a n t i t i e s  i n  ‘w a te r  a s

:fjM
yfM

dangerous? —  I shou ld  thin k i t  was my duty to  fin d  ou t 

why i t  was th ere* ::

ft Would you  regard, i t  os u n d e s ir a b le ?---- t  ¡should want to  Know

why i t  was th ere* ■

ft Would you regard  i t  as  dangerous to the p u b lic  h ea lth ?  - — Ho, 

i t  depends on tn e q u a n ti ty a gain ; 2 do not li k e  i t  t h e r e  and 

I  shou ld  t r y  t o  keep i t  down*

ft X said , I f  you found I t  in  d etecta b le  q u a n ti t ie s ?---- W eil, i f

one found i t  in  d etecta b le  q u a n ti t ie s, one ought to  look  round 

to  fin d  out vny i t  was th ere* ,

ft What lim i t  would you  permit in  water? —-  I  ce r t ain ly  shou ld  

not lik e  to  perri.i t  as .such  as a t hi r d  of a millig r a m, 

ft I th in k  you did  <510 1# some fig u r es . —  One hundredth  or a  gr ain  

in  a ga llo n ; th a t  i s  about h a lf a millig ram *

ft Would you regard  th a t  as n e g l ig ib le ?---- Yes: X sa y you a r e  on

th e th r esho ld  of danger then*

ft You know th a t  London, Birmingham and o th er  b ig  c i t i e s  do n ot

d e r ive  t h e ir  water  su p p lies from  sh a llow w e l l s ?---- quit®  so* ?

ft You r a th e r  had in  mind coun try d is t r i c t s  where th e  wa ter  i s  

¿U r ived  frem  7/ a ller when you were t a lk in g  about th e  danger

o f con tam in at ion ? ----  Yes. I was th in k in g of my own

exp erien ce in  the Army; we had a ve r y  la r ge  number of 

sha llow w e lls, and we had to  sh ut  them up because of the 

con tamination * . .

KE : v::..;...:. ......



x3 Dr Coplana

W

0, where was th a t?  —— That »as w ith  the 3eeond Army, we pad a 

gr ea t  many lo r r ie s  drawing up n ear  w e lls  o r  water  su p p lies , 

and d ep os it in g s p i r i t.

0, would you regard  th e p resen ce of lea d  in  f i s h  as of ..t

Q

$

a

Im portance from th e p oin t  of view of r i v e r s ?---- P ish in g 'v

r iver s ?  no, I do n ot ; i  do not ca r e a rap  abou t  f i s h ,  ;f 

and I do n ot thin k th a t  ie  of the s l ig h t est  im por tan ce; . 

bii t  when a whole fses ily hag to  d rin k water  from one spot  

and th ere  ie  no o th er  sou r ce, I do n o t  t hin k  th ese p eop le , 

shou ld  be poisoned by a p assin g ca r  or  a p assin g lo r r y .

You are aware t h a t  the London wa ter  supp ly comes from th e

Thames wa te r, o r  a ce r t ain  prop or tion  of i t ? ----This i s  not

a problem of r iver  p o llu ti o n .

X was r efer r in g  t o  th e con tamin ation  of r iver  water  by 

le a d . —  I am not p repared  t o  discu ss  t h a t  a t  a l l *

In  you r  exp erien ce of th e evap ora tion  of the e t h y l p e t r o l,

you found a con cen t ra tion  of over  fou r teen  tim es? Yes*’

Q Did you do any sh in  exper im ents with  th ose d i ffer e n t  ;

st r e n g t hs ?---- Yes, I  have done a lo t .

Q Have you  shown t h a t  t h e r e  is  more lead  e t h y l absorbed with.

fou r teen  tim es th e concen t r a ti  o n ?---- Ho. Pi r st  of a l l ,

i t  i s  d if f i c u l t  t o  fin d  vo lu n t e e rs . I  do n ot  care to ash  a 

man to  do som ething t h a t  i  am not p repared  to do m yse lf. ■

I t  is  ver y d i f f i c u l t  to  ge t  oi l  a t  a l l  -------  =

q I  was not c r i t i c i s in g ,  I  on ly wanted to know; You d id th e

exper im en t on yo u r s e lf w ith  the e t h y l p e t r o l?---- Yes.

Q Did you "have you r  u rin e t est e d ?----no: I  did  not  thin k

v.^ ^ t ^ .r e .; was any p oin t  in  t h a t,  because.we know what happens

3018347



Q, would you regard  th e p resen ce of lea d  in  f i s h  as of v ; ,.

im portance from th e p oin t  of vies? of r i v e r s ?---- E ieh in g ;

r iver s ?  no, I  do n ot ; x do not ca r e  a rap  abou t  f i s h ,  . 

and I do not thin k t h a t  le  of- t h e  s l ig h t est  im por tan ce; • 

hu t when a whole fa mily h as t o  d rin k  wa ter  from one sp ot  g§^ |  

and th ere is  no oth er  source* I  do n ot  th in k  th ese peop le 

shou ld  he poisoned hy a p assin g ca r  o r  a p assin g lor r y* i-,-

You are awara t h a t  the London water  supp ly comes from th e ;-;u

Thames w a te r , o r  a ce r t a in  p rop or t ion  o f i t ?  ----  Th is i s  n ot

a problem o f r ive r  p o llu t io n. ' v •£?..*•

q I  was r efer r in g  to  th e con tamin ation  of r iver  wa ter  hy

l e a d .---- I am not p repared t o  discu ss  t ii a t  a t  a l l*

Ct In  you r  exp erien ce of th e evap ora tion  of th e e th yl p e t r o l,  .

you found a con cen t ra t ion  of over  fou r teen  t im es? —  Yes.’ 

q Did you do any sk in  exper im ents with  th ose d iffer e n t

st r en gths? ----  Yes, I have done a lo t .

$ Have you shown th a t  th ere is  more lea d  e t h yl absorbed wi th

fou r teen  tim es the co n ce n t r a ti o n ?---- h o. Fi r st  of a l l ,

i t  is  d if f i c u l t  t o  fin d  vo lu n t ee rs . I  do n ot  care to ask a 

man to do something t h a t  X am not p repared, to do m yse lf. . ■

I t  is  ver y d i f f i c u l t  to  ge t  oi l  a t  a l l -------

Q I  was not o & it ic ls in g , I  on ly wanted to know; yo u  d id  th e

exper im en t on yo u r s e lf w ith  the e t h y l p e t r o l?  ----  Yes.

q Did you have you r  u rin eTts sted ? —  No: I  did  not  thin k  

th ere was a r y p oin t  in  t h a t,  because we know what happens 

in  regard  to  anim a ls. The whole qu est ion  was: Would Kerosene 

remove i t  from  the skin ?

0, ", ou r a t h e r  ga th ered  from  th e amount pu t  on and th e amount

brough t of f  t h a t  th e diffe r e n ce  w o u ld-------  -.v

----  would remain  on me. -

K E  0 0 1 a  m s 1*6
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q I  am n ot c ri t i c i s in g,  bu t  do n ot you thin * i t  would taw f a i r l y  

in t e r est in g  i f  you could est im a te  th e lea d  in  th e u rin e, ? ;J 

and p oss ib ly in  thejpteoes as w e l l,  and then  you cou ld  ge t  d efin ­

i t e  p roof not  on ly t h a t  i t  had been adsorbed in to  the sk in  hut :
' ' - b-

had been absorbed in to  th e  body? —  w e ll,  i s  i t  ju s t if i a b le  %

t o  do th a t  on o n es e lf,  knowing th er e  is  overwhelming proof -

t h a t  i t  does occu r  in  anim a lsf '¿1
■ $  

q, But you d id  th e exper im en t on yo u r s e lf?  —  Yes, on th e  skin * -■ $
1 .
' q I t  would not. have done you any gr ea t  h am  i f  you had had th© ' ■̂ >• •••• - . ••• 

a n a lyst s  made? —-  I  do not know of any Americana who have donaf

i t ,  and I do not see why I shou ld  do i t *

q I do not su ggest  t h a t  you shou ld ; hu t i f  you had had th e

a n a lys is  of th e excr e ta  made, was what I  was askin g*

. —  I on ly wanted to  determine one p oin t , which was whether

i t  was removed by kerosene*

q As you know, the to t r a - e t h y l i s  a r a pid ly so lu b le  su b stan ce, 

and I t  ie  admitted  th a t  i t  is  absorbed ve r y  r a pid ly when a p p lied

t o  th e sk in ? —  t *9 f very r a pid ly . - -

q You have no evid en ce t h a t  the e t h y l p e t r o l is  absorbed In a 

, ver y r a pid  degree? —  Br y i in n ’h a s  done some work on th e

q u est ion  in  exper im en te with  a  dead monkey, and he has come 

t o  the con clu s ion  t h a t  th e  le a d  e t i y l  h as e xa ct ly  th e same :

Dr Copiane

v>S>V:

a ct io n : t h e r e  i s  no d iffe r en ce *

q But yo u  agr»» t h a t  th e Wad In  »thyX p e t r o l I s  absorbed  a t  a
*,« * a,„a vz»♦ <, th  in lea d  te t r a **e tn yl?ve r y, ve r y g r e a t ly  le s s  raxe

----  Yea, with  th e  a d d it ion  o f t h e  p e t r o l, i t  ren ders the

/ ] absorp t ion  more d i f f i c u l t  . I thin k when it  i s  ap p lied  t o
c| ' ' ■ , '

th e  sur fa ce of th e sk in, i t  d r ie s  ver y  r a pid ly , and in  th e 

I _ ' • t h e r e •• i»- >***-*.
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„ •> -  -------- • o » *  UCT* X/{*

i t e  p roof not  on ly t h a t  I t  had been absorbed in t o  the sk in  hut'

had been absorbed in to  t h e  body? —  w e ll,  i t  i t  ju s t if i a b le  -- 3
■■ ^

to  do th a t  on o n ese ir , knowing th e r e  is  overwhelming proof ■ 

t h a t  i t  does occu r  in  anim als? *|j

But you d id  th e exper im en t on yo u r s e lf?  —  Ye®, on th e  s k in., ' - |  

I t  would not h are done you any gr ea t  harm i f  you had had th e  ^  

a n a lyst  a made? -> i  do not know of any Americans who have don® ’ 

i t ,  and I do not see why I shou ld  do i t ,  •;!.

I  do not su ggest  t h a t  you shou ld ; hu t  i f  you had had th e  .

a n a lys is  of th e excr e ta  made, was what I  was ask in g, ^

—  I  on ly wanted to  determine one p oin t , which was whether  i

i t  was removed by kerosene* - ~

As you know, the t o t r a —e th yl i s  a r a p id ly so lu b le  su b stan ce, • ;i 

and i t  is  adm itted  th a t  i t  is  absorbed ve r y  r a p id ly when a p p lied

to  the sk in ? ----  Yes, very r a p id ly.

You have no evid en ce th a t  the e t h y l p e t r o l is  absorbed in  a 

ve r y r a pid  degree? —  Dr P lin n *h as done some work on th e 

qu est ion  in  exper im ents with  a dead monkey, and he has coma 

to  the con clus ion  t h a t  th e le a d  e t h y l has e xa ct ly  th e same 

a o tion : th e r e  i s  no diffe r e n ce .

But you  agree t h a t  th e lea d  in  e th yl p e t r o l i s  absorbed  a t  a  
v a ry , vary g r e a t ly  le s e  r a te  tttan lea fl t s t r a - e t n y i f  - -

—  Yes, with  th e a d d it ion  o f th e p e t r o l,  i t  r en d ers th e 

ab sor p t ion  more d i f f i c u l t  , t  th in k when i t  i s  ap p lied  t o

th e su r fa ce o f th e s k i n , ' i t  d r ie s  ve r y  r a p id ly , and in  th e , ~v 

a c ti o n  of dryin g I  thin k t h e r e  is  con cen t r a tion ;

th94^ e-4re-sKraeentrati<»»,

BHI2XJE: Bo you  say t h a t  kerosen e w on  not remove the e t h y l 

p e t r o l from the sk in ?  Can you su ggest  an yth in g t h a t  would do . .

i t ?  Is  i t  th e fa u l t  o f the kerosen e, in  o th er  words?

I t  i s  r a th e r  an im portan t p o in t. —  Yes. i  fin d  t h a t  th e

>f7 C/-. - ,■ t .«V, -
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x5
hr Coplans .

Americans t r ie d  kerosen e and soap. I  did  not  do t h a t  'Si;,:.-.' 

fcesausa th ey proved themselves t h a t  i t  eras u s e le s s  t o  t r y  'i 

an ythin g e lse *

q you thin k  th er e  Is  nothin g e ls e  t h a t  « rill do i t ?  —  i t  may y
■ •

he t h a t  o live  o i l  w i l l  d o I t * ■ ?i>•; , '-s
q in  you r  in t r od u ction  you st a t e  t his ,  in  sp eakin g of ga rage ¿,v#

’ '
work: "With regard  to th e so l id  d epos it s  t h e r e  is  no doubt ;• 

t h a t  by reason  of i t s  p h ys ica l ch a r a cte rs  and ohemloal V

com p osit ion, t h ese  su bstan ces would, i f  p resent  in  pain t , ’ ;• 

come wi th in  the p r ovis ions  of The lea d  Pain t  R egu la tions 19 2 7, 

and th a t  workers who handle th ese su bstan ces req ui r e  s im ila r  

le gis la tiv e  pr o t e cti o n .* What i s  t h a t  view based on?

----  I t  I s based  on th e  f a c t  t h a t  t h er e  is  more th an  f i v e

par cen t  of so lid  boc<L in  th e d e p os it s .

Q Then it  depends on th e q u a n ti t y of d e pos it  as t o  whether the

con ta ct  i s  s u f f i c i e nt ?----  q ui te  go.

q we have no d ef in i t e  evid en ce of th e amount of d eposit  

p r esent . —— I thin k  I  h a ve 'given  some t h e r e, and i t  lg  

given  b y The Research  Asso cia tio n, 

q But i t  would n ot amount t o  an yth in g very- gr e a t?  —  1 say 

t h a t  the q u est ion  o f one ca r  does n ot m a t ter  a t  a l l}  b u t  i f  

you a*e go in g to  have p eop le h an d lin g i t  a l l  dqy lon g, i t  is  

an oth er  m a t te r.

d But nobody in  a garage would han d le i t  a l l  day lon g? ----  I  am

not a t  a l l  su r e.

ci Q I  th in k  th ey are engaged on o th er  t hi n g s .---- I th in k  th ey.
4  1 .
. ,,0 a re engaged in  con n ection  wi th  those d epos it s  a t  a l l  tim es*
yc {. ,  ' ■ . . . ;

as s u i^ t i o n .t e a l^ ^ c jiv ; !*  g oin g t o  be
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q. You thin k  th e r e  1» n othin g e ls e  t h a t  « rill do i t ? ---- i t  may

be th a t  o liv a  oi l  w i l l  d o i t *

q In  you r  in t r od u ction  you st a t e  t his ,  in  sp eakin g of ga r age.

work: «With regard  to  th e so l id  d epos it s  t h e r e  is  no doubt
■  ' .

t h a t  by reason  of i t s  p h ys ica l ch a r a cte rs  and chemical 

com p osit ion, t h ese  su bstan ces would, i f  p r esent  in  pain t , V 

come wi t h in  the p r ovis ions  o f  The Lead p ain t  R egu la tions 1927, 

and th a t  workers who handle th ese su bstan ces r eq ui r e  s im ila r  I 

le gis la tiv e  pr o t e cti o n .* What i s  t h a t  view based on? J,

---- I t  is  based  on th e  f a c t  t h a t  t h er e  is  more than  f i v e  f

p er cen t  of so lid  (ia<L  in  th e d e p os it s . ;

q Then it  depends on th e q u a n ti t y of d epos it  as t o  whether th e .<:

con tact  i s  s u f f i c i e nt ?----  q ui te  so .

q we nave no d ef in i t e  evid en ce of th e amount of d eposit

p r esent . ----  I  t h in k  I  have given  some t h e r e, and i t  ig  ^

given  by The Research  Associa tion *

q  But i t  would not amount to  an yth in g ver y gr e a t?  ----  x sa y

th a t  the qu est ion  o f one ca r  does n ot m a t ter  a t  a l l;  b u t  i f  

you are go in g to have p eop le h an d lin g i f  a l l  dqy lon g, i t  i s  

an oth er  m a t ter.

q But nobody in  a garage would h an d le i t  a l l  day lo n g?---- I  a s i

n ot a t  a l l  su r e , ;

q i  th in l; th ey are engaged on o th er  t h in gs. —  I thin k th ey, 

a r e  engaged In  con n ection  wi th  th ose d epos it s  a t  a l l  tim es.

K B

q But i t  is  based  on th e  assum ption  t h a t  t h e r e  is  go in g t o  be V 

a con s id er a b ly q u an t ity o f i t  in  th e garage? - — Th is I s  

3,5 P«r cent, .
q Then i t  depends on th e q u a n t it y o f d u st  you r in d  In th e

garage, i  do n ot th in k you q u it e  agree w ith  Dr Kehoe a s  t o  - 

th e amount o f lea d  he fin d s  in  th e d ep os it s? —  I  accep t  

h is  s ta tem en t , ? 1
48
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3Dr cop lans.

Q. You quota from Dr Car l Vogel of St  Luke’s Hosp ita l»  Hew York, 

wh o says?: »on ly 3 . per cen t  of a l l  p a tie n t s  admit ted  had , 

s ig n ific a n t  amounts o f lead  in  stoo l« * What do you mean by

" s ig n i f ica n t  amounts"7 ----  I  was on ly qu otin g th ere* th ere

liad been  a n es t in g o f th e in d u s t r ia l Hygiene Asso cia t io n  o f 

the Un ited s t a t e s  b efo r e  I  go t  t h er e  in  wh ich  th ey d iscu ssed  

t h is.

Q In  New York i t  was H. p er  c e n t ?---- Yesp and ou ts id e  it

went to  as fa r  as iQC p er  ce n t .

G Bo you th in k  t h a t  i s  p o ss ib le?  ----  I f  one fin d s  i t  t h e r e ,

one a ccep ts  i t.

G I;,am in t e r est e d  in  those exper im ents on the garage workers* /. 

One of th e men was not  so exported to  the lea d  p e t r o l,  and ye t

th ey found more lea d  on his  o ve r a l l th an  th ey did on the

a
\

m echanic who was exposed to i t ,  yo u  would exp ect  i t  t o  be

th e o th er  way round?»---- I  do n ot  know. •

O I t  looks r a th e r  as though i t  was a normal con d it ion , th e 

amount o f lead  th a t  was found in  th e foaces* I f  you had 

examined 1CD garage workers, you m ight have found fi f t y  o f

them w ith  t h a t  amount? ----  q u it e  so.

Q. Whether th ey had used lea d  p e t r o l o r  n o t ?---- Yes . fha t  was

brou gh t  ou t  a t  th e  Essex Con gress: t h a t  t h er e  was an enormous 

d ist r ib u t i o n  of lea d  on th e workers, to  see what th e ris k s  of 

exposure were. .

q At th e bottom of you r  f i r s t  page of exper im ents I th in k  th ere 

is  a mistake* You say: "Linen  swab p lus  2 cc . kerosen e p lu s  

th e reagèn te used fo r  th e est im a tion  of the le a d . 0 .0 1 mgn: of 

lea d  t e t r a - e t h v l foun d . (2 ) Lin en  swab p lus  2 cc . kerosen e
' ’ mt' ’ • " . . . • - . . '

-pldiS; l;f,co. of et h y l p e t r o l.  Co r r e cte&iffi^ t h e  b la n k ., 1*1 m@n
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» s i g n i f i c a n t , a ia o u n t s » ?----- i  »fas 'i n ly  q u o t i n g  t h e r e . The re

had be e n  a m e e t in g  o f  th e  i n d u s t r i a l  Hyg ie n e  A s s o c ia t i o n  o f * 

th e  Un i te d  s t a t e s  b e fo r e  I  g o t  t h e r e  in  w h ich  th e y  d i s c u s s e d  "f:

t h i s .  ■ ■ . a a i
■ . ,-r-v

0, In  New Yo rk  i t  w as U> p e r  c e n t? Ye s * an d  o u t s id e  i t  7

tre nt to  a s  f a r  a s  ICC p e r  c e n t . .f

c. Bo yo u  t h in k  t h a t  i s  p o s s i b l e ?  i f  one  f i n d s  i t  th e r e , ’

one  a c c e p t s  i t .  . §
■  ■  'i

q 1: am i n t e r e s t e d  i n  th o s e  e xp e r im e n ts  on th e  g a ra g e  wo rk e rs . i  

One o f th e  men was n o t  s o  e xp o s e d  to  th e  le a d  p e t r ol , and y e t 

t h e y  fo u n d  more  le a d  on h i s  o v e r a l l  t h a n  th e y' d id  on th e  ^

m e ch an ic who was e xp o s e d  to  i t *  Yo u  w o u ld  e x p e c t  i t  t o  be  p

th e  o th e r  way r o u n d ?;----- I  do n o t  know . ;

0  I t  lo o k s  r a t h e r  a s  th o u gh  i t  w as  a  no rm al c o n d i t io n , t h e

amount o f  le a d  t h a t  was fo u n d  i n  th e  fo a c e s . I f  yo u had p

e xam ine d ICC g a ra g e  w o rk e rs , yo u  m igh t  have  fo u n d  fi f t y  o f  7  

them w i t h  t h a t  am ount? — - q u i t e  s o .

0. w h e th e r  th e y  had  u s e d  le a d  p e t r o l  o r  n o t ?----- Ye s . fh a t  w as

b ro u g h t  o u t  a t  th e  Es s e x  Co n g re s s : t h a t  tn e re  was an e no rm ous 

d i s t r i b u t i o n  o f  l e a d .o n  th e  w o rk e rs , to  s e e  w hat the  r i s k s  o f 

e xp o s u re  w e re .
- ■ . |

q At  th e  bo tto m  o f  y o u r  f i r s t  p age  o f  e x p e r im e n ts  I t h in k  th e r e  

i s  a  m is t a k e . Yo u  s a y ; "Lin e n  swab p lu s  2 c c . k e ro se n e  p lu s 

t h e  r e a g e n ts  u s e d  f o r  t h e  e s t im a t i o n  o f th e  l e a d . 0.0 1  mgm Of;. 

l e a d  t e t r a - e t n y l  fo u n d . ( 2 )  Lin e n  swab p lu s  2 c c . ke ro s e n e 

p lu s  1 c c , o f  e t h y l  p e t r o l . Co r r e c t e d  f o r  th e  b l a n k, 1 .1 'mg® 

l e a d  t e t r a - e t h y l  fo u n d ." I  t h in k  t h a t  m us t be  a m is t a k e .

----- Oh n o , t h a t  i s  a l l  r _i g h t .

Br  B l i lB JE: I t  se e m s a c u r io u s  t h i n g  t o  f i n d  th o s e  w o rd s .

S i r  Wit . WILLCOX: I  d id  n o t u n d e rs ta n d  i t , ----- The re  i s  a  c e r t a i n  "

amount o f  l e a d . .



-.1

m  c o p la n »  ':

Q Ye s : I  ca n  u n d e rs ta n d  i t  b e in g  » l e a d * , Ye a , I  Sim u la

nave s a id  *lea d *. i t  Sim u la  be  » l e a d * , n ot  *kerosen e*. 

Dr BHI ICE: As t o  t h is  que s t i  on o f lea d  as compared with

a c i d s : th e y  do  n o t  c o n t a in  o n ly  l e a d  p e t r o l  a d d ?----- q u i t e  -

s o * 1110 le a d  i s  more a c t i v e  on th e  s k i n . <

q You s u g g e s t  t h a t  i t  s h o u ld  he  s ch e d u le d  a s  a  p o iso n ? —~  Ye » ;

Q, You w o u ld  s c h e d u le  w h ite  le a d  a s  w a l l ? - —  >io. If f  i t  i s
. -. .r-.r̂ a■ ■ ■ ■ ■ ■ ■ 

known t h a t  i t  p ro d u ce s  a b o r t i o n , and i t  i s  k n o w n---------

q Cf  co u rs e  i t  i s  v e r y  im p o r ta n t? —— Ye s ;: i f  i t  i s  known

t h a t  i t  w i l l  p ro d u ce  a b o r t i o n . ;

q Then yo u  t h i n k  i t  s h o u ld  b e  s c h e d u le d ? ----  Ye s , b e ca u s e  of

t h a t,

Q bo you thin k women. nib i t  in t o  t h ei r  £ kin  in  ord er  tto 

produce a b o r ti o n ?---- I do n ot know what th ey wi l l  do*

31 r  ite w i l l COX: They sch edu le d iaculum ? -r— Yes; and women 

ta ke  diacu lum . ’

Mr  BRIB3 E: I t  i s  n o t  th e  q u e s t io n  o f  s c h e d u l in g  e t h y l  p e t r o l ,

bu t  th e e th yl I ts e l f?  ----  Oh no: th e lea d  e th yl i t s e l f .

There is  lea d  e th yl bein g so ld  by th e B.D.K. in  th e  last

th re e  y e a r s  a» an  o rd in a ry  a r t i c l e .

S i r  wm Wi l l c o x : Le ad  e t jh y l ?  ----- Le a d  e t h y l .  The re  I t  i s :

th e y  s e l l  i t  c o n c e n t r a te d  a s  l e a d  e t h y l .

CHAIRMAN: Thank y o u . •

0 0 1 8 3 5 5
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nr is u n y is : a s  w u s  q u e s t io n  o r  i e a a  st? com pare d w i t h

a c i d s : th e y  do n o t  c o n t a in  o n ly  l e a d  p a t r o l  a c i d ? -----  Qu i t e  '

s o . The le a d  i s  wore  a c t i v e  on th e  s k in «  •»

q You s u g g e s t  t h a t  i t  s h o u ld  he s ch e d u le d  a s  a p o is o n ? ---- Tee.

q You w o u ld  s c h e d u le  w h i ts  le a d  a s  w a l l ?----- $o * X f^ i t  i s  S

known t h a t  i t  p ro d u ce s  a b o r t i o n » and i t  i s  known ~-------  T-

q Of co u rs e  i t  i s  v e r y  im p o r ta n t? - —  Ye ;?;: i f  i t  i s  known 

t h a t  i t  w i l l  p ro d u ce  a b o r t i o n .

q Then yo u  t h i n k  i t  s h o u ld  b e  s c h e d u l e d ?----- Ye s »  b e ca u s e  o f -  '

t h a t ,

q d o  yo u  th in k  women rub i t  i n t o  t h e i r  s k in  i n  o rd e r  tf co , 

p ro d u ce  a b o r t i o n ? - —  I d o  n o t  know w hat t h e y  w i l l  do , ;

S i r  Wt v iLLC OX: The y s o h a d u ia  d ia cu lu m ? —  Ye s j and women r| 

t a k e  d iacu lu m * }■ %

S r  BRID3 K: I t  i s  n o t  th e  q u e s t io n  o f  s c h e d u l in g  e t hy l  p e t r o l *  ;

b u t  th e  e t h y l  i t s e l f ?  -----  On n o : th e  le a d  e t h y l  i t s e l f *

The re  i s  l e a d  e t h y l  b e in g  s o ld  b y  th e  B .P .K . i n  t h e l a s t 

th re e  y e a r s  as  an  o rd in a ry  a r t i c l e .

S i r  Tfw w i l l c o x : l e a d  e t jh y l ?  —  l e a d  e t h y l .  The re  i t  i s : 

th e y  s e l l  i t  c o n c e n t ra te d  a s  l e a d  e t h y l *  ,

CHAIRMAN: Thank yo u *

( The. W itn e s s  w i th d re w ) .

-.l' r'i'v.

(The  co m ia it te e  a d jo u rn e d  f o r  l u n c h ) .
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Mr H. S* HOWELL c a l le d  and examined.

Is

¥

CHAIRMAN: I  t h in h  you  a r e  t h e  D ir e c t o r  o f  t h e  Re se a rch  1

As s o c ia t io n  o f  t h e  A l l i e d  Motor  M a n u fa c t u r e r s ?-----Yes*' :

Q You a r e  t h e  s e n io r  a s s o c ia t e  o f  t h e  Sch o o l o f  M ine s , a

Ba ch e lo r  o f  Sc ie n ce  and have  v a r io u s  o t h e r  d i s t i n c tio n s , ? 

You have  been con ce r n ed  w it h  t h o s e  e xp e r im e n ts  t h a t Dr  ‘ • f f
, -• ;iT*£

Co p la n s  h a s  been t e l l i n g  us a b o u t  t h is  m o r n in g ?-----Yes,
. ■ •

Q Many o f  them w ere done a t  you r  Re s a s e ch  la b o r a t o ry , I  t h in h ?
’ >1

-----The e ngin e  t e s t s  were done t h e r e ,

(j, Would you  t e l l  t h e  Com m it tee b r ie f l y  what you  ca n t e l l  them 

in  r e ga r d  to t h e  h e a lt h  d a n ge r s  o f t h i s  e t h y l g a s o le n e , E i r s t  

o f  a l l ,  i n  r e ga r d  t o  t h o s e  two m e ch a n ics , w ere th ey yo u r  '

w or itm en ?-----Yes, /

Q Did  you  n o t ic e  a t  a l l  t h a t  th ey w ere i l l ?-----No, 3 i r , t h e y  '

w ere n o t  i l l ;  and t h e y  were r e p e a t e d ly-q u est io n e d  d ur in g  t h e  

t e s t s  a s  to w h e th e r  t h e y  f e l t  a n y i l l  e f fe c t s , W ithou t  

e xce p t io n  t h e y  answ ered n o .

Q You a r e  fa m i l ia r  w it h  t h e  f in d in g  o f  le a d  in  t h e  e x c r e t a  A

o f  one o f  t h e  w o r km e n ?-----Yes,

Q Do you  a t t a c h  a n y con seq u en ce  to  t h a t  a t  a l l ?-----No. i n

fa c t  d ur in g  t h e  p r o gr e s s  o f  t h e  e xa m in a t io n  I  wa3 in fo r m ed 

t h a t  le a d  had been fou n d  a n d *t h e r e fo r e  ash ed  th e  m echan ic 

to  e n q u ir e  o f  t h e  s p e c ia l i s t  a t  t h e  c o l le g e  a s  t o  wh e th e r  

th e  le a d  had an y in flu e n c e , so t h a t  he co u ld  t a h e  him  o f f  

h is  w or h ; bu t  he was in fo r m ed  t h a t  t h e  t r a c e  o f le ad  was i . * 

so m in u te  and m igh t  e a s i ly  be cau sed  b y s o ld e r in g  — o f  

w h ich  he d id  a  good d e a l —  so t h a t  t h e r e  was no d anger  

-a p p ar e n t  fr om  t h a t .

HE o m s t r
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A s s o c i a t i o n  o f  th e  A l l i e d  Mo to r  M a n u fa c t u r e r s ?-----Ye s *

You a re  t h e  s e n io r  a s s o c i a t e  o f  th e  Sc h o o l  o f  M in e s, a  • ■ }■ ?$ 

B a c h e lo r  o f  Sc ie n c e  and h ave  v a r i o u s  o t h e r  d i s t i n c ti o n s .

You h ave  been co n ce rn e d  w i t h  th o s e  e x p e r im e n ts  t h a t Dr \ V&  

Co p la n s  h as  be e n t e l l i n g  u s  a b o u t  t h i s  m o r n i n g ?----- Ye a* ^

;  * Many o f  the m  w e re  do ne  a t  y o u r  Ke seaosch l a b o r a t o r y, I  th in 2 c?|

----- The e n g in e  t e s t s  w e re  do ne  t h e r e .

q Would yo u  t e l l  th e  Co m m itte e  b r i e f l y  w hat yo u  ca n  te l l  them 

i n  re ga rd  to  th e  h e a l t h  d a n ge rs  o f  t h i s  e t h y l  g a s o le n e , S'i r s t
' • /. :v •?,

o f  a l l ,  i n  re g a rd  to  th o s e  tw o m e c h a n ic s , w e re  th e y y o u r  '* r%
. - :r- .iV:.5*3j

w o rk m e n ?----- Ye s , - ■

& q D id  yo u  n o t i c e  a t  a l l  t h a t  th e y  w e re  i l l ?  :----- i io , s i r ,  t h e y

w e re  n o t  i l l ;  and th e y  w e re  r e p e a t e d ly  q u e s t io n e d  du r in g  th e  ■ 

t e s t s  a s  to  w h e th e r  th e y  f e l t  a n y  i l l  e f f e c t s .  W itho u t  

e x c e p t io n  th e y  answ e re d n o . !

q You a re  fa m i l i a r  w i th  th e  f i n d i n g  o f  le a d  i n  th e  e xc r e t a  

o f  one  o f  t h e  w o rk m e n ?-----Ye s .

'* q Do yo u  a t t a c h  an y  co n s e q u e n ce  to  t h a t  a t  a l l ?----- Mo. In

f a c t  d u r in g  th e  p ro g re s s  o f  th e  e x a m in a t io n  I w as in fo rm e d  

th a t  le a d  had be e n / o u n d  a n d *t h e r e fo r e  as h e d  th e  m eohan io 

to  e n q u ire  o f  t h e  s p e c i a l i s t  a t  th e  c o l l e g e  a s  to  wh e th e r 

th e  le a d  had a n y  i n f l u e n c e , so  t h a t  he  c o u ld  ta ica  h im  o f f .  : ' 

h i e  w o rh ; bu t he  w as  in fo rm e d  t h a t  th e  t r a c e  o f  le ad  w as 

s o  m in u te  and m igh t  e a s i l y  be  cau s e d  b y  s o ld e r i n g  -— o f  

w h ic h  he  d id  a  go o d d e a l  —  so t h a t  th e r e  w as no d ange r 

a p p a re n t  fro m  t h a t , -

q So yo u  d id  n o t  y o u r s e l f  t h i n x  t h a t  ti l a le a d  t h a t  was fo u n d 

i n  th e  e x c r e t a  had  n e c e s s a r i l y  come fro m  th e  e t h y l  p e t r o l ?

-----  W e l l , I  d id  n o t  p e r s o n a l l y . At  l e a s t  f o r  some t im e I  d id

n o t  be caus e  th e r e  w as  no le a d  fo u n d  i n  th e  s e co n d  man. On 

g o in g  i n t o  t h a t  t o  t r y  and f i n d  t h e  e x p la n a t i o n  o f  i t  I  fo und

KE 00183.58
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Mr Howell

t h a t  m e ch an ic A . had been w o ricin g a t  t h e  e n g in e , wh e re as  -' / h
' V *

m e ch an ic B . hah n o t  and m e ch an ic  A. w as  more e xp o s ed  to  th e  

a c t i o n  o f  e t h y l  p e t r o l  —  i f  i t  h a s  an a c t i o n  —  th a n a n y 

o r d in a ry  man i n  a  g a ra g e  o r  i n  a  m o t o r i s t s  d e p o t  cou ld  *

p o s s i b l y  be* He w as c o n s t a n t l y  a dju s t i n g  t h e  c a r b u r e t t o r , ;V

v e r y  o f t e n  h o ld in g  h i a  hand o v e r  th e  i n l e t :  h i s  arms w e re  ‘‘111
‘11

f r e q u e n t l y  e xp o s e d , and i n  f i l l i n g  th e  o ve rh e a d  ta nh  / ¿||

o c c a s i o n a l l y  t h e  e t h y l  p e t r o l  w o u ld  t r i c k l e  d o w n .Ms arm s and-,
, y»3‘

i n s p i t e  o f  w a rn in gs  he  d id  n o t  t a x e  an y  p r e c a u t io n s to  w ash 

i t  o f f ;  so  I  w as n o t s u r p r is e d  to  f i n d  le a d  s t o r a g e: n o r  'l l  

was 2 d o u b t fu l  t h a t  i t  w as fro m  th e  e t h y l  p e t r o l * />!

q, You t h in x  some o f  i t  d id  come fro m  t h a t ?----- Ye s , I  t h in X s o . ,

q, The se  worxmen w e re  e n gage d  X g a th e r  i n  s c r a p in g  the s e  e n g in e s ?

-----  Ye s . That w as a f t e r  th e  c a r s  had done  t h e i r  m i le a ge * . '

They w ere  b ro u gh t th e re  and ope ne d o u t  and  v a r i o u s  de p o s i t s 

w e re  rem ove d, ,

Q, Tho se  two m e ch an ics  w e re  gn gage d  o n  th a t  w o r x ?----- The y w e re

b o th  e n gage d  e q u a l l y  o n  th e  s c r a p in g : I  d id  some m ys e l f : i n  ' 

f a c t  I  to o & p a r t  i n  re m o v in g -e v e ry  d e p o s i t  i n  o rd e r  to  g e t 

an  id e a  o f  th e  t e x t u r e  and h a rd n e s s  o f  i t .  ;/■

Dr LAiXDJR: The re  a re  one  o r  tw o  v e r y  m in o r p o in t s  I  s h o u ld  l i lc e  

to  a s x  yo u  a b o u t . Co u ld  yo u  d e s c r ib e  ju s t  a  l i t t l e  more  ■

a t  l e n g t h  th e  n a tu re  o f  the  t e x t u r e  and h a rd n e s s  o f th e  

d e p o s i t s  yo u  have  jU3 t  r e fe r r e d  t o . That i s  to  s a y , t o  w hat 

- e x t e n t  i s  i t  c o n c e iv a b le  t h a t  th o s e  d e p o s i t s  m ight  mah,e d u s t?

----- Ce r t a i n l y . The n a tu re  o f  th e  d e p o s i t s  v a r i e s  v e r y'w id e ly :

in d e e d  a c c o r d in g  to  th e  c o n d i t i o n s  i n  w h ich  the  e n gin e  h a s 

be e n ru n n in g . 5*or i n s t a n c e , o n  a  s m a l l  e n g in e , ru nn in g  th e  

t h i n g  c o ld  and w i th  p le n t y  o f  o i l  yo u  ge.b a  le a d  mass o n  th e



/i-

o r d in a ry  man i n  a  g a ra g e  o r  i n  a  mo t o r i a t a  d e p o t  co u ld  

p o s s i b l y  b e . He wa3 c o n s t a n t l y  a d ju s t i n g  t h e  c a r b u r e t t o r ,

v e r y  o f t e n  h o ld in g  h i s  hand o v e r  th e  i n l e t :  h i s  arms w e re

fr e q u e n t l y  e xp o s e d , and i n  f i l l i n g  th e  o ve rh e a d  ta nh  

o c c a s i o n a l l y  th e  e t h y l  p e t r o l  v/ ould t r i c k l e  d o w n ,hia  arras and| 

i n s p i t e  o f  w a rn in gs  he  d id  n o t  t a i l s  an y  p r e c a u t io ns  to  w as h'1 

i t  o f f ;  so  I  w as n o t  s u r p r is e d  to  f i n d  le a d  s t o r a g e: n o r  

w as X d o u b t fu l  t h a t  i t  w as  fro m  th e  e t h y l  p e t r o l . :1

q, Yo u t n in x  some o f  i t  d id  come fro m  t h a t ?----- Ye s , I  th in JC s o .M|

The se  workmen w e re  e n gage d  I  g a th e r  i n  s c r a p in g  t h es e  e n g in e «?!

-----  Ye s . That w as a f t e r  th e  c a r s  had done  t h e i r  m i le a ge , ..

The y w e re  b ro u gh t th e re  and  ope ne d o u t  an d  v a r i o u s  d e p o s i t s 

w e re  rem ove d,

Q, Tho se  two m e ch an ics  w e re  gjngaged o n  th a t  w o rx? - —  The y w e re 

b o th  e n gage d  e q u a l l y  o n  th e  s c r a p in g : I  d id  some m ys e l f : i n  

fa c t  I  tooJc p a r t  i n  re m o ving e v e ry  d e p o s i t  i n  o rd er  to  g e t  

an  id e a  o f  th e  t e x t u r e  and  h a rd n e s s  o f  i t .

Dr LAiSDJSR: The re  a re  one  o r  two v e r y  m in o r p o in t s I  s h o u ld  l i Jc e  

to  a a x  yo u  a b o u t . Co u ld  yo u  d e s c r ib e  ju s t  a  l i t t l e  more 

a t  l e n g t h  th e  n a tu re  o f  th e  t e x t u r e  and h a rd n e s s  o f th e  

d e p o s i t s  yo u  have  jU3 t  r e fe r r e d  t o . That i s  to  s a y , t o  w hat . 

e x t e n t  i s  i t  c o n c e iv a b le  t h a t  th o s e  d e p o s i t s  m igh t  maĵ e d u s t?.

----- Ce r t a i n l y , The n a tu re  o f  th e  d e p o s i t s  v a r i e s  v e r y -wi d e l y

in d e e d  a c c o r d in g  to  th e  c o n d i t i o n s  i n  w h ich  the  e n gin e  h a s 

be e n  r u n n in g . Sor  i n a t a n c e , o n  a  s m a l l  e n g in e , ru n n in g  t h e 

t i l i n g  c o ld  and w i th  p le n t y  o f  o i l  yo u  g e t  a  le a d  me^as o a  th e 

s u r fa c e , i n  t h e  s i l e n c e r , e s p e c i a l l y  i f  i t  i s  d e f i ci e n t  i n V

o i l ,  yo u  c e r t a i n l y  g e t  m o s t ly  ca rb o n . You g e t  a  lo o Be ca r .b o h A
•x\

w i th  a  g r e y i s h  t i n g e  i n  th e  le a d  m ix t u r e . Bu t th e  de p o s i ts ^
i'\ V -fe,•-O

v a r y  n o t  o n ly  i n  h a rd n e s s , b u t  so m e tim e s  you; g e t  it  a s  th o u flh f
- f o r  > ■ ' .... ■ ; v

th e  e n g in e  had be e n  ru n n in g/ s o m e  m i le s  fo r  i n s t a n c e, with a-
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r ich  m ixtu re and p len t y of o i l ,  you ge t  a  caXs o f carbon ;

and th en  you can  surm ise a f t e r  t h a t  t h a t  th-s en gin e was , 3-3

run h o t, and wi th  th e le a n e r  mix tu re you ge t  some of  t h e  o ld,

carbon  bu rn t  of f  and a  d r vte r  carbon  d e p o ai t . Then you ge t  3

a f r es h  la ye r . Then sometimes in  th e exh aust  pip es and v ­
' ' . . ... 

exh aust  va lves  you  ge t  a  ve r y  hard r a dish  d e pos it . I t  i a  , '.f|j

ha r d ly a  s ca le, in  f a c t  i t  i a  h a r d ly a  d e p o ai t , i t  i s  more
‘r&t

-

l i x e  some a l lo y  on  some i r o n . The v a rie t y  o f  t h e  d ep oai t  '3 

was so g r e a t  t h a t  no at tem pt was mads to a n a lys e, byond 3 

one o r  two ou tsta n din g fea t u r es, i n  ge n er a l I  t h in x  i t  was :3  

found t h a t  th e exh aust  wa ter  con tain ed  more ch lo rid e  and 

th e carbon  d ep os it s  more bromide, but I  shou ld  n ot  liXe
; • . -/r

t o  raaxe them too d ef in i t e .

q, -you Id. i t  be f a i r  to  summarise i t  by any in s t h a t  the powdery 

m a t e r ia l was more l i x e l y  to  come from th e exh au st  pip e; and 

th e d u st  wiii eh  h as come o f f  d u r in g d e -ca r  bon is in g, o r  som eth ing 

liX e  t h a t , i s  on th e average, g e n e r a lly  spa a xin g, a  s o ft e r  -  

m a t e r ia l —  I  am th in xin g more o f th e d u st  in  th e  gar a ge ’

r a th e r  th an  th e d u s t  in  t h e^ s t r ee t?  —— I  fin d  i t  ver y  ‘ *

d i f f i c u l t  to  an swer , because on th e exh au st  va lve s  a s  a  

r u le  you  g e t  a  d r y t h in  la ye r  o f  d u s t , bu t  u n d ern eath  you  

g e t  a  hard  pinX s c a le ' t h a t ' f l i e s  u p , and th a t  i s  d if f i c u l t  

to a n a lys e. Then in  some of  th e va lves  where one cy lin d er  

i a  o ve r - oi le d , f o r  in st a n ces, you  ge t  th e oi l  h o ld in g th e 

carbon  and t h e  d ust  in  a  a of t  la y e r .  I  t hin x  th e  gr e a t  

d ust  d an ger, i f  t h e r e  i a  oneu li e s  in  t h e  s i le n c er ,  But , . 

moat s i le n cer s  a r e  seldom  clean ed  o u t, u n le ss  th er e  i s  

b a cx -fi r in g  in  the st r e e t,  then  you may ge t  a clou d  of 

b la cx d ust  blown ou t  th rough  f i r in g  th e  s i le n c er .

*- £51V- is  ? W n o  1 < *r«»1  *»*•
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^ ai-uva v x ì tuia a  ar jt&r ca roon d e p o s it , liian  you ge t  ,

a  fr e s h  la ye r ,  2 hen sometimes in  th e exh au st  p ip es and 

exh au st  va lve s  you  ge t  a  ve r y  hard r e d is h  d e p o s it. I t  i a
■ } i

h a r d ly a  s ca le,  in  f a c t  i t  i a  h a r d ly a d e p os it , i t  i s  more’ ^  

l i x e  some a l lo y  on  some i r o n . The v a rie t y  o f  t h e  d ep os it  • ;4
si

was so g r e a t  t h a t  no at tem pt was made to a n a lyse, byond 

one o r  two ou tsta n din g fea t u r es, i n  ge n er a l I  t h in s  it  w as ‘- i 

found t h a t  th e exh aust  w a ter  con tain ed  more ch lo rid e  and 

th e carbon  d ep os it s  more bromide, but I  shou ld  n o t  I lice   ̂

t o  maxs them too d ef in i t e,  . Aìì'/.'U'
- • •

q Would i t  be f a i r  t o  summarise it  by sa yin g t h a t  the powdery 

m a t e ri a l was more li v e l y  to  come from th e  exh aust  pip e; and ■ ; 

t h e  duet which  has come of f  d u r in g d e -ca r  boni s in g, o r  som ething 

I lice  t h a t, la  on  th e a ve r a ge,ge n er a lly  sp eakin g, a  so f t e r  

m a t e ri a l - —l  ara thin icin g more of th e d ust  in  th e  ga r a ge ‘h
• - ; . i’

r a th e r  th an  th e d ust  in  th e st r e e t ?  — ■ - I  fin d  i t  ve r y  ‘

d i f f i c u l t  to  answer , because on th e exh aust  va lve 3  as  a  

r u le  you  g e t  a  d r y t hin  la ye r  of  d u st , but u n d ern eath  you  

g e t  a  hard  pinK s ca le  t h a t  f l i e s  u p, and th a t  i s  d i f f i c u l t  

to a n a lys e . Then in  some of  th e va lves  where one cy lin d er  

i a  o ve r - oi le d , f o r  in st a n ces, you  ge t  t h e  oi l  h o ld in g th e 

carbon  and t h e  d ust  i a  a  so f t  la y e r,  I  t h in x  th e  gr e a t  

d ust  d an ger, i f  t h e r e  i s  one** l i e s  in  t h e  s i le n cer * But 

m ost s i le n ce rs  a r e  seldom  clean ed  o u t, u n le ss  th er e  i s  

bacie-f i r in g  in  th e st r e e t,  th en  you may ge t  a clou d  of 

b lacic d u st  blown ou t  th rough  f i r in g  t h e  s i le n c er .  -

q That i s  perhaps l i v e l y  to  occu r  a t  long' in t e r v a ls  w it h  a 

ca r, but i t  i s  a  f a i r l y  d ef in i t e  t hin g to happen, i s  not  i t .  

You might ge t  sto r a ge  in  th e exh aust  pip e . Could n o t  you  

sa y t h a t  wi t h  p r a c ti o a l ly  e ve r y ca r, perhaps once a  weeK, '

you  might; c le a r  q ui t e  a .- lo t  of s t u f f  ou t of  i t s  s i le n cer ?

- By b a c x - f i r in g, ye s  you  wou ld . ,

OOL&L&2; - 53 „ - cr



Hr RoweiJ.,

q So herd i t  i s  a  con di t ion  li x e  t h a t ?---- Yea .

Q I  am n ot  q ui t e  au ra wheth er  t his  ia  a  s i l l y  q u est io n . I t  

occu r r ed  to me in  con n ection  wi t h  where you  aay i t  i s  seldom  

th a t  a  m o to rist  n eeds to a d just  h is  ca r b u r e t t o r, I  was 

wondering whether  t h e r e  was any ten d en cy wi th  th e use o f jv 

et h y l p e t r o l f o r  t h e  ca r b u r e t t o r  to  need a d just in g  more
- ••■ 4$< . ■Í**

f r e q u e n t ly :  where t h e  p e t r o l had been  sta n din g, where aome'-f

decom p osit ion  had taKen  p la ce, and where t h e r e  was a

. ■ &<

ten den cy f o r  t h e  je ts  t o  ge t  stopped  up m o r e ?---- Supposin g v|^
■ m
-Ma  ea r  i s  stan din g fo r  a  lon g tim e, in  which  case th e  word

' i n

“seldom ’* a p p lie s  —- in  regard  to stop pin g th e je ts  we have not 

found t h a t  excep t  where t h e  a ce t yle n e  lam ps a r e  used . Bu t ' v' ; 

in  regard  to t h e  ca r b u r e t t o r, u n less  the en gin e was running • 

ver y  b ad ly i t  i a  ve r y  u n liX e ly  t h a t  j e ts  g et  b locked, J

q in  th e last  paragraph, r efer r in g  t o  you r  le t t e r  in  Mature —  

whidan l have n ot  b efo r e  me a t  t h e  moment —  you aay the 

maximum pos s ib le  in cr e ase  o f  en ergy ob tain ed  from  e t h y l p et ro l

—  t h a t  I  suppose ia  wi t h  th e p resent  con cen t r a tion ?

—— That i s  so .

Dr fcAHDER: Than* you . ; :

MAJOR GALW3Y: Were thebe .'mechanics who were t est e d  you r  own 

m eohanics? ——- Yes, „•

q Were th ey vo lu n t e e rs  o r  were th ey just  d e t ai le d  to  t h e  worX?

—  They were d e t ai le d . I t  was pa r t  of  t h ei r  worx,

Q They d id  not seem to  mind u s in g t h is  st u f f  a t  a l l?  - — Ho, 

q Had t h e y any a p p r eh ens io n ?---- Ho: excep t  -feha* as r ega r ds ,

any s p e c ia l t e a ts  t ) ia t  I  had occas io n  to f o r bid , because it  

wae n ot  p a r t  of t h ei r  worx, bu t  th e t e s t in g  o f  en gin es and 

.-^ exp erim ent in g w it h  an y so r t  of  fu e l  i s  pa r t  of  t h ei r  wor*

t  ,
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Supposin g

th a t  a  m o to rist  n eeds to a d just  h i a ca r b u r e t t o r, I  was 

wondaring wheth er  t h e r e  was any ten d en cy wi t h  th e use  o f - 

et h y l p e t r o l f o r  t h e  ca r b u r e t t o r  to  need a d just in g  more 

f r e q u e n t ly :  where t h e  p e t r o l had been  sta n din g, where some ' 

decom p osit ion  had taicen  p la ce, and where t h e r e  was a  J i f

ten den cy f o r  t h e  je ts  t o  ge t  stopped  up  more? -  

a  ca r  i s  stan din g fo r  a  lon g tim e, in  which  case th e  word -Y>J 

‘•seldom* a p p lie s  in  regard  to  stop pin g th e je ts  we have not; 

found t h a t  excep t  where t h e  a ce t yle n e  lam ps a r e  used . But ' 

in  regard  to t h e  ca r b u r e t t o r, u n less  the en gin e was running |

ver y bad ly i t  i s  ver y  u n liX e ly  t h a t  j e ts  get  b locked, \'H
?*<

q I n  the last  paragraph, r efer r in g  t o  you r  le t t e r  in  I fa tu re - -  1 

w h id in l have n ot  b efo r e  me a t  t h e  moment —  you sa y the :■  ■ 

maximum poss ib le  in cr e ase  o f  en ergy oo tain ed  from  e t h y l p e t r o l 

—  t h a t  I  suppose i s  w it h  th e p resent  con cen t r a tion ?

I  h a t  i s  so . :

Dr LAKDSR: Thame you .

MAJCP. GALWSY: Were th ese m echanics who were t est e d  you r  own ,v 

m echanics? -«—> Yea, yy;

q Were th ey vo lu n t e e rs  o r  were th ey just  d e t ai le d  t o  t h e  worK?

~—  They were d e t ai le d . I t  was pa r t  of  t h ei r  wor£, 

q They d id  not seem to  mind u s in g t h is  st u f f  a t  a l l?  —— H o,;# ^  

q Had t h e y any app reh ension ? - — 2To: excep t  fchat as r ega r ds 

an y s p e c ia l t e a ts  t h a t  2 had occas io n  to f o r bid , because it  

was not  p a r t  of t h ei r  worjs:, bu t  th e t e s t in g  o f  en gin es and 

experim ent in g w it h  an y so r t  of  fu e l  i s  pa r t  of  t h ei r  woric ’T^  

and th ey a r e  exp ected  to  do i t ,

q They d id  no t  seem t o  mind u s in g t h is  st u f f ? ---- i f  t h ey had

th ey would have had to  go,

q And th ey s t i l l  employ on  t his  th e same two m en ?---- Tea,
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Hr Ro w an ,

q Have you n o ticed  any d et rim ent  to t h ei r  h e a lt h  a t  a l l ?  -----  Ho,

q Aa r e g a r d s  D r Co p la n s  f i n d i n g  a b o u t  th e  o v e r a l l s,  h a ve  yo u 

a s  a  m a t te r  o f  f a o t  tafcen a n y  s t e p s  a a  r e g a r d s  l a un d r i e s  

s i n c e  t h a t  t im e ? - —- Ho, n o r m al l y  I  i n s i s t  t h a t  t h e y  a h a l l  

h ave  c le a n  o v e r a l l s  o n ce  a  w a e x ,  bu t f o r  th e  s p e c i al  .

p u rp o s e  o f  t h i s  e x p e r im e n t th e  o v e r a l l s  w e re  u s e d  co n t ln u o u a l j
' -

fro m  th e  b e g in n in g  to  t h e  e n d , and t h e y  w e re  c e r t a in l y  v e r y  f |
• . :# l l i

d i r t y ,  .

q So t h a t  t h o s e  o v e r a l l s  w o u ld  b e  a b n o rm a l ly  d i r t y ? - —  Oh, V-

v e r y  much s o ,  p e r h a p s  I  m ig h t  e x p l a i n  th e  p re p o n d e ra n ce  hi

o f  t h e  m a t e r i a l  o n  th e  o v e r a l l  o f  m e ch a n ic  3 ,  by s ay in g  ■

th a t  h e  h as  a  v e r y  bad h a b i t  o f  w ip in g  h i s  h an d s  o n h i  a '

o v e r a l l s ,  -

Mr PYS: Th e re  i s  a  f i g u r e  w h ic h  X t h i n x  yo u  a r e  r e s p o n s i b l e 

f o r ,  w h ic h  w as  q u o te d  t h i s  m o rn in g ,  n a m e ly ,  94  m i l li g r a m s

o f  l e a d  pe r c u b i c  m e tre  o f  e x h a u s t  g a s ?----- Ye s ,

q That seems to  me r a th e r  an im por tan t  f ig u r e,  because

c e r t a i n  c a l c u l a t i o n s  w e re  bas e d  u po n  i t ,  b e ca u s e  t he  am oun t 

o f  l e a d  pe r c u b i c  m e tre  o f  e x h a u s t  g a s  w o u ld  de pe n d u po n  ’ •;

th e  m ix t u r e / s t r e n g t h ?  Ye a ,  <

q I  th o u g h t  i t  m igh t  be  u s e f u l  i f  yo u  w o u ld  t e l l  u s t h e  b a s i s 

o f  t h a t  c a l c u l a t i o n ,  I s  t h a t  9 4  m i l l i g r a m s  o n  th e  as s u m p tio n  . 

t h a t  J u s t  e n o u gh  a i r  w as  ta x e n  i n  t o  b u m  a l l  th e  p et r o l

e t h y l ? -----Ho* ‘ Th a t l a  w o rXe d o u t  o n  a  ,0 8 4  m ix tu r e ,  a s

12  to  1;  b u t i f  yo u  t a x e  16  t o  1  th e n  yo u  g e t  a  g r e a t e r 

vo lu m e  o f  e x h a u s t  g a s ,  and t h e r e f o r e  a  lo w e r  l e a d  co n te n t  , 

pe r c u b i c  m e tre .  Then a g a i n  8 0  m i l l i g r a m s  p e r  c u b i c m e tre;  

t h a t  i s  16  t o  1 ,

0 ,  i n  f a c t  yo u  w e re  a l l o w i n g  i n  th e  9 4  m i l l i g r a m s  fo r  a  ce r ta in



\

s in ce  t h a t  tim e? He, norm a lly I  i n s i st  t h a t  t h e y s ha l l

l ia re o lean  ove r a l la  on ce & weex, but f o r  th e a p e oi a l . / í'iírj*

purpoae of  t h is  exper im ent th e  o v e r a l ls  were used  con tin uous ly

from  th e begin n in g to th e  end, and th ey were c e r t ain ly  ver y
• m

r <

4
%
A

d i r t y ,

Q So t h a t  th ose  o v e r a l ls  would be a  enana a l l y  di r t y?  — - Oh, 

va r y muoh so . perh aps I  m ight  e xp lain  th e preponderance 

o f  th a  m a t e ri a l on  th e o v e r a l l  of  m echanic B, by sayin g 

th a t  he has a  ve r y  bad h a bi t  o f  w ip in g h ie  hands on his  

o v e r a l ls,

Mr pYB: There i s  a  f ig u r e  which  I  t h in x  you  a r e  r espo ns ib le  

f o r ,  which  was quoted  t hi a  m orning, nam ely, 94 m illigr a ms 

o f lea d  par cu bic m etre of  exhaust  gas? - —  Yea,

Q That aeema to  me r a th e r  an im por tan t  f ig u r e,  because

cer t ain  ca lcu la ti o ns  were baaed upon i t ,  because th e  amount 

o f  lea d  per cu bic m etre of  exhaust  gas would  depend upon ;';|i 

th e mix tu re^  st r en gth ? ——» Yea, r-: ^

q, I  th ou gh t  i t  might be us e fu l i f  you  would t e l l  us th e  b as ia  

o f  t h a t  ca lc u la ti o n . Is  t h a t  94 millig r a ms on th e assum ption  

t h a t  just  enough ai r ,w as  ta xon  in  t o  bum  a l l  th e ‘p e t r o l \

e t h y l ? ---- Ho, Th a t i s  w orXe d o u t  o n  a  *0 8 4  m i x tu r e ,  a s

12 to 1;  but i f  you  t a x e 16  to  1 th en  you  g e t  a  g r e a t e r  *Á~Í  

volum e of  exhaust  gas, and t h e r efo r e  a  lower  lea d  con ten t  

per ou bic m etre. Then a gain  80 m illigr a ms per  cu bic m etre: 

t h a t  i s  16  t o  1,  •

Q, in  f a c t  you  were a llowin g in  th e 94 millig r a ms fo r  a  cer tain ' 

r ich n ess  o f  m ixtu re which would be n orm a lly e xis t in g  in  a  

m otor  ca r  en gin e ? —  It  i s  a  good a ver a ge f ig u r e .  You cou ld  

go t o  a  10  to 1 mix tu r e, in  which  case  you  would h ave to taXe 

10Ó millig r a ms p er  cu bic me&re; so I  th in X 94 i s  a  ve r y  good* 

a ver a ge f o r  running co n di t i o ns,
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Mr Sow« 11,

q X wanted to  be qu ite  c le a r  th a t you were not tax in g a lean 

mixture than? - - -  go , l&ere la  a po in t th a t X ought to  mantle 

X thin ic: th a t  i  a th a t 94 la  ca lcu la te d  out on the assumption 

o f  H  grams o f  m e ta l l ic  stead per ga l lo n  o f  p e tro l ,  The le ad 

con ten t i n  the  le ad  p e tro l va r ie s  somewhat from perhaps 5 ,1 

to  3 ,6; so th a t by assuming 3 ,3  we have no t been w e igh tin g ' 4 

the  evidence in  favour o f  one s id e . ■ " « | i J
, ■ - . ; ' 

q on page 3 o f  your memorandum in  the f i r s t  paragraph you say: j;

•»Moreover le a d  t e t r a - e t h y l  appears to decompose ver y  r a pid ly;  

in  t h e  open and th e  t o t a l  q u a n ti t ie s  s p l it  a r e  p r op or tion a te ly
- • ",5

small**» Have you  done an y experim ents on  t h a t  da com p osit ion  

o f  t a t  r o -e t h y l le a d ?  - —- Tea ; we have done q ui t s  a  number of  |  

exper im ents fch w it h  pure t e t r a - e t h y l  in  p et r o l,  in  va ri o us  * 

p r op o r tions, bu t  th e  moat st r id in g  exper im ent —  which  X 

ca r rie d  ou t  p e rso n a lly - -  was in  con n ection  wi t h  co r r os io n,

X was in te r est e d  to jcaow wh eth er  en gin e cy lin d er s  o r  p e t r o l 

tanXs a r e  n o t  cor rod ed  wi t h  t h is  new fuel* «and I  pu t  va ri o us  

sam ples o f  m eta ls  in  bo t t les  w it h  va ri o us  fu e ls  and found , : , 

no co r r os io n, X found th e e t h y l p e t r o l decomposed ver y  ^  ^ 

r a pid ly , f r e q u e n t ly  under  th e a c ti o n  of  ver y m oderate h e a t,;  ' 

What th e d ecom p osit ion  was X do n ot  Know, bu t t h er e .w er e  - v <;

d e ^ s it a  on  th e Wialls o f  the b o t t le  —  gr e y d e p os it s  arid the.;;
;V-V ... '. ' ’ ,v : /  «yrSS

fu e l  i t s e l f  appeared  to  los e  a  l i t t l e  of  i t s  co lo u r, X cou ld  / 

n ot  sa y ve r y  d ef in i t e ly  on  t h a t,  

q Did  you  t est  t h e  ef fe c t  o f  t h e  tem peratu re on th e decom posi­

t i o n  a t  a l l ?  —  Uo, £ shou ld  n o t  c a l l  i t  a  t es t ,  Xt  was mor<

o bser va ti o n . Any co ld  sur fa ce  in  the en gin e appears to  
r e t ain  more of  t h e  ch a r a ct e r  of  th e  o rig in a l  fu e l,  n a t u r a l ly,  
than  a  h o t  d uff a o e .

q Would you  say t h a t  decom posit ion  i s  l i v e l y  to be in  oxid a tion !
’ * ' “ ‘ - - - - -  im conn«ction.b;f.ac t  3cnow,.v x. have.xead Mallow



*•  / g «** uw v •  ky wiiau yo-T ti exjuM̂ ifu v<t y t} 'u ¿'UX % '¿'lie
■ • * ..C;::'r:.' .. . ..

con ten t  in  th e  le a d  p e t r o l v a rie s  somewhat from  perhaps 3 . 1 ^
; i't i

t o  3 .6 ;  so t h a t  by assum ing 3 , 5  we have n o t  been w eig h t in g « «  

th e  evid en ce in  fa vou r  of  one aid e* !

q on  page 3 of you r  memorandum in  th e f i r s t  paragraph  you  aay?|

«Moreover le a d  t e t r a - e t h y l  ap p ears to  decompose ver y  r a pid ly!

in  t h e  open a ni t h e  t o t a l  q u a n ti t ie s  s p l it  «uro pro p o r ti onat«: 

sma ll« . Have you  done an y experim ents on  t h a t  d ecom p osit ion ! 

o f  t e t r o - e t h y l  le a d ?  — •.To» : we have done q ui t e  a  number of

exper im ents fcfc w it h  pure t e t r a - e t h y l  in  p et zo l,  in  va ri o us

pr op o r tions, bu t  t h e  moat st r id in g  exper im ent  —  which  I

ca r rie d  ou t  p e rso n a lly —  was in  con n ection  wi t h  co r r os ion *

X was in te r est e d  to  xn owwh eth er  en gin e cy lin d er s  o r  p e t r o l

tanXs a r e  n o t  cor rod ed  wi t h  t h is  new fu e^  «and X pu t  va riousr f^

sam ples o f  m eta ls  in  bo t t les  w it h  va ri o us  fu e ls  and found

no co r r os io n . X found th e e t h y l p e t r o l decomposed ver y  

r a pid ly , f r e q u e n t ly  under  th e a c ti o n  of  ver y m oderate h ea t * 

What th e d ecom p osit ion  was X do n ot  Xnow, bu t t h er e  were

d ep os it s  on  th e w a lls  o f  the b o t t le  —  gr e y d e p os it s  and th e

fu s l  i t s e l f  appeared  to  los e  a  l i t t l e  o f  i t s  co lo u r . I  cou ld  

n o t  sa y ve r y  d ef in i t e ly  on  t h a t .  

q Lid  you  t est  t h e  ef fe st  o f  t h e  tem pera tu re on th e decom posi-, 

t i o n  a t  a l l ?  ~ - ¡¡So» X ahou ld  n o t  c a l l  i t  a  te s t .  J t  was mors

obser va tion * Any 0 o ld  sur fa ce  in  the en gin e appears t o  
r e t ain  more of  t h e  ch a r a ct e r  of  th e  o rig in a l  fu e l,  n a t u r a l ly,  
than  a  h o t  Auff aoe* ■ ■ ■‘iK;'«

JÌ,

-

q Would you  say t h a t  decom posit ion  i s  l iX e ly  to be in  oxid a tion ?: 
—  I  do n o t  ¡Know, x have read  M e llo r  on  Lead in  con n ection  
w i th  t h is  worx, and found t h a t  the co n di t i o ns  l i v e l y  to 
occu r  both  in  th e en gin es and th e pip es  a r e  so com p lica ted  • 
t h a t  i t  i s  ver y  d i f f i c u l t  t o  r ea ch  a n ythin g more th an  v eiy  
ge n er a l co n clus io ns . Xn the en gin e cy lin d er , f o r  in st a n ce,\  
you have an  atm osphere ric h  in  0 .0 *, where you  g e t  le a d  , * 
oxid e b et «  red u ced, and ve r y  of t e n  t tea tm osp h ere i s  I
f lu c t u a tin g  a  good d e a l a lso ,  X shou ld  have th ou gh t  t h a t  w ,*'■ *. 
t h e  d ecom p osit ion  of t h e  t e t r a - e t h y l  ¡toad —  x am sp ea xin g \  
n o t  as a  ch emist  b u t  from ge n e r a l o bser va ti o n  —  la  \
r a th e r  a  b reakin g down of  t h e  compound. ^

368 / K
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Mr Rowell

q The p oin t  I  va® r e a l ly  » win g  towards was t h is ?  whethe?|
. ' ■ ■ ■ “ "i**

i r  t h er e  is . any dxxgxx t e t r a - e t h y l  le a d, t h a t  shou ld  ge t '  

in t o  th e crank case int o  th e oi l ,  i t  1» l i v e l y  to  r e» aia |

lea d  t e t r a - e t h y l  see in g t h a t  th e oi l  ie  c er t ain  t o  he faiiS jj
- •".;■ ■ ■ • ■ ■ . ' ■ ■ . 'Jr0,

w e ll a e r a t e d, and t h a t  i t  i s  a t  a tem pera tu re of 50 d egr ees !

■ o r  so  -  wheth er  t h a t  le a d  t e t r a - e t h y l  i s  no t  ve r y liJ ce iy t f l

"become decomposed o r  o xid ise d  int o  some n o n v o la ti le / fo r m é

—  That i s  my im pression, in  f a c t,  a p a r t  from  th e  st a r t !*

con di t ions  -  sta r t lin g in  co ld  wea th er  where you  might  g e t

l iq u id  p et r o l ccming down th e  cy lin d er  w a lls  int o  th e cr a n j®
. ■ ■ ■  ■

case -  1 f in d  it  ve r y d i f f i c u l t  t o  im agine t h e . t e t r a -e t h y lff t g

le a d  e ve r  r each es th e crank ease}, and we foun d  just  r e c e n t ly !

o n ly one exam ple of obvious t o t r a - e t h y l le a d  on th e  |

cy lin d er  h ead, and t h a t  was due t o  th e en gin e hawing ■

stopped  just  a f t e r  an In d u ction  st r o k e, so t h a t  t h e  liq u id

p et r o l had "been drawn in  on t o  th e s ur fa ce  "before th e  n ext

f i r i n g  st r o ke  be^ m  There i s  t h a t  p os s ib i l it y  of te t r a r -e th yig

lea d  in  th e form  of a p e t r o l b ein g e it h e r  in  th e cran k c as eo i

o r  in  th e  cy lin d er  head? .b u t  t h e  amount i s  ext r em ely s m a l l* ^

ph o j *. DIXOK: in  view of what you  sa y, would you  t hin k  t h e r e  ; , >

would b e  any more ̂ danger; in  c lea nin g ou t  t h e  cy lin d er  h eads

th an  In  c le a nin g th e  oi l  tankT ~— I  ehou ld  n o t  li k e  t o  eay^S

t h a t .  The ri s k  depends so much on th e  ca r e  of t h e  man, and

wh eth er  he h as sma ll cu ts  on hi s han ds; but  I  shou ld  ®ay t h a t

in  c lea nin g en gin es o u t, e i t h er  in  th e cy lin d er  head® o r  tine

cran k case s, t h er e  is  ext rem ely li t t l e  need f o r  co n ta ct  wi t i y

th e  skin * ; /{//•i

'Jrxrfy A . ¡Bht even  i f  t h e r e  were co n ta ct  wi th  th e s k in , i t  i® n o t  .

in t^ ^ .the ri.9y:stem n o t ;
fe ..

1



le a d  t s t r a - e i h y l  s e e in g  t h a t  th e  o i l  i s  c e r t a i n  to  b© f a i r l y  

a e r a t e d , and t h a t  u - x p  a t  a te m p e ra tu re  o f  5 0  de gre e ® 

o r  so -  w h e th e r t h a t  l e a d  t e t r a - e t h y l  i s  n o t  v e r y  l i v e l y  t o  

■ become decomposed. o r  o x i d i s e d  i n t o  3 0 me n o n - v o l a t i l e  fo rm ?

---- Thar, i s  -my im pression . In  f a c t,  a p a r t  from  th e st a r tin g

c o n d i t i o n s  -  s t a r t i n g  i n  c o ld  h e a t h e r  w he re  y o u  m igh t  g e t  th e 

l i q u i d  p e t r o l  co m ing down th e  c y l i n d e r  ¡*ai3fc*i i n t o  th e  c ra n k  

c a s e  -  1 f i n d  i t  v e r y  d i f f i c u l t  t o  ix s a g in e  th e  t e t r a - e t n y l  

l e a d  e v e r  r e a d ie s  th e  cran k  cas e }, and. u© fo u n d  jus t  r e c e n t l y  

o n ly  one  e xam p le  o f  o b v io u s  t e t r a - e t h y i  l e a d  on. t he  

c y l i n d e r  head.» ana t h a t  was? due  t o  th e  e n g in e  h a vin g  

s to p p e d  ju s t  a f t e r  an i n d u c t i o n  s t r o k e , s o  t h a t  t h e l i q u i d  

p e t r o l  had 'b een dra*,m in  on t o  th e  s u r fa c e  b e fo re  th e  n ext  

f i r i n g  s t r o k e  be ^an  Ih e r s  i s  t e a t  p o s e  id  U i t y  o f  te t r a - e t h y l  

l e a d  in  th e  fo rm  o f  a p e t r o l  b e i n g  e i t h e r  in  th e  c ra n k  c a s e  oi 

o r  in  t h e  c v i i n d e r  h e a d ; b u t  th e  amount i s  e x t r e m e ly  s m a l l .

?H0 y. BUCK: In  r is r « o f v;hat you  ga y , would you  t h in k  t h e r e  

w ou ld  be  an y more d a n ge r  in  c le a n in g  o u t  t h e  c y l in de r  h e a d s  

t h a n  in  c le a n in g  t h e  o i l  t a n k ? - — I shou ld  n o t  l i k e  t o  say 

t h a t. The r i a l  dep en ds so  much on t h e  ca r e  o f t h e  m an, an d  

v/ nether  he h a s  s m a ll cu t s  or, n is  h a n d s ; b u t  2 sh o u ld  s a y  t h a t  

in  c le a n in g  e n g in e s  o u t , e i t h e r  in  t h e  c y l in d e r  h e ad s  o r  th e 

cr a n k  c a s e s , t h e r e  is  e xt r e m e ly  l i t t l e  n eed  fo r  c o nt a c t  with  

t h e  s k in .

0, But even  i f  t h e r e  were co n t a c t  w it h  t h e  s k in , i t i s  n o t

a b so r b e d  in t o  t h e  sys tem  o r d i n a r i l y ?-----  I  su p p ose  n o t ;

b u t  t h a t  is  not  a y  pr o v in c e . '

Q, I m ean , co n t a c t  w it h  t h e  s k in  w ou ld  n o t  m a t t e r  un le s s  t h e r e  

i s  le a d  e t h y l ?-----Sve n  th e n  ;ve do n o t  m in d ; we u s e  cottonwo<

or  m utton  c lo t h , to  w ipe ou t  t h e  f i n a l  t r a c e s .

Kk  0018.370 57



Hr Rowell

&

i /

P
. <zn

q I t  I s  q u it e  an  easy ma t te r  t o  o lea n  ou t t h ese  d e pos it s?

— • on yes* ’ ■ ■ :£

q And tn e dan ger  Is  said  t o  be due t o  th e d ust  t h a t  Is  

caused? — -  Yes* _

q Take tn e case  o f d r y pain t»  o ld  p ain t , such 4s la  used  in  

t h ese  da ys, you  use a  wip er  t o  wipe I t  down? —  Yes* 

q s ur e ly  t h a t  cou ld  h e done In  t h e  same way in  tn e  s y l in d er  

head? —  Tee, 1 should thin k  so . I f  I t  was d u s ty, t h er e  

i s  no more di f f i c u l t y  in  d u st in g I t  than  In d ust in g th e  fl o o r * 

q q ui t e . You cou ld  n ot  give  any fig u r es  as  t o  th e amount of 

lea d  in  t h is  d e pos it  in  com parison  wi th  th e amount of lea d

In  o ld  scr a p e d -off p ain t?  -—  I shou ld  have said  le s s ;  h ut
tnn.

X shou ld  sayX cannot remember wnat t h e^ p os it ion  of p ain t  is ,

i t  i s  g e n er a lly  les s  on accou n t  , o f th e carh on . The carbon  

forms a ve r y  la r ge  b u lk ; h u t  i t  i s  le e s  in  th e d e p os it , 

q le s s  in  th e cylin d er ?  - — A l l  th rou gh,

q What becomes o f  th e o ld  p ain t  t h a t  is  scrap ed  of f  ou r  

h ouses? — -  X do n ot  know} in  f a c t  x have on ly seen  them 

scrap ed  of f  by b ur n in g a  b low lam p, 

q That i s  ou t  of d a te ; b u t  what becomes o f  th e  o ld  p ain t?

. •— - X cou ld  n o t  say* .

q Does i t  con tamin ate th e workman? I t  might  I f  i t  i s

d isca r d ed  and i s  not  c a r efu l ly  c o l le c t e d ?  —  I  do n ot  know 

wh eth er  i t  I s  burn t  o r  how i t  I s  done.

3 i r  ROBERT ROBERTSON: fo llo w in g  up an answer t h a t  you  gave to  

Hr Pye t h a t  you  did  not  see why th e r e  shou ld  be any 

undeoomposed le a d  t e t r a - e t h y l  In  th e  cran k case o i l ,  

we h ave had some evid en ce pu t  b e fo r e  u s from  wh ich  I t  i s

k 1 **»

f t f ^ ^ i ^ t i c e d ^ t h a t  t h e r e ,  i e  in  t h e  a m n » ***- **.'41 .



q And the a anger i s  ea Id to  toe due to  the dust th at i s  

caused? —-* Tee*

q Take the  case  o f dry p a lh t,  o ld  pain t» such 4s Is used in 

the se  days , you use a w iper to  wipe i t  down? —  Tes. 

q Sure ly th a t could toe done in  th e  same way in  the e ylin d e r

head? ----  Tee, I should th ink so . I f  i t  was dus ty, the re

i s  no more d i f f i c u l t y  in  dus tin g i t  than in  dus tin g the  f lo o r ,  

q qu ite .  You could not give  any f igu re s  as  to  the amount o f 

le ad  in  th i s  de po s it in  comparison w ith  the amount o f  le ad  ■ 5

in  o ld s crape d-off p a in t? -—  x should have sa id  - l e t s  tout̂ .4^:
■ : . torn. :

I cannot remember what th ê po s itio n  o f p a in t is * I should say; 

i t  i s  ge n e ra lly le s s  on acco un t.o f the  cartoon. The cartoon : 

forms a ve ry la rge  bu lk; tout i t  i s  le s s  in  the  d e po s it, 

q Less in  the cylin de r? -—  A l l  through,

q What becomes o f  the o ld  pa in t th a t is  scraped o f f our 

houses? —  I dp not know; in  f a c t  I  h3V® on ly seen them 

scraped o f f  toy burn ing a blow lamp.

Q That i s  out o f date; tout what becomes o f the  o ld pa in t?

----  I could not s ay.

q Does i t  contaminate the  workman? I t  might i f  i t  is

d iscarded and i s  not c a re fu l ly  co l le c te d ? —  I do not know 

whether i t  i s  burnt o r how i t  i s  done.

S i r  ROBERT R0BBRT30JT: fo l lo w in g up an answer th a t you gave. to. ; 

hr f ye  th a t you did no t see why the re  should toe any ,

undeoomposed le ad  te t r a-e th yl  in  the  crank case o i l , 

we have had some evidence put be fo re  us from which i t  i s  ; 

deduced th a t the re  i s  in the crank case o i l  a ce r ta in  amount 

o f lead te t r a-e tn yl ; would you toe surprised to  hear th a t?

.«— > I was* : ...

q Tou do not know toy any chance the chemical pro cess  th a t was
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used "by th e in st i t u t i o n  « h lch  examined t h a t  leadT

~  X ¿understand i t  was the f ix e d  a n a lys is#

q was not t h a t  used  sim p ly fo r  an  affi r m a tive  t est ?  ---- h o ,

I  t h in k  not* I  can n ot  sa y trcm p erson a l Knowledge, Out 

I  u n d erstan d  t h a t  t h e  method t h a t  Is  now used  in  t h ese  

examin a tions i s  t o  in s er t  a  min ute f r a c ti o n  of lea d  and - 

t a k e  a photograph*

d pu t  i t  th rough  th e  sp ect r oscop e? «*—- fe e s  w© t est e d  i t  

th rough  photographs*

q you thin k  t h a t  was not  used  affi r m a tive ly?  —  As fa r  as -  

Z Know* 1

Mr OHAPMAiJ: There i s  a  sta tem en t  h ere -  I  thin K i t  i s  quoted  

from  some Am erican p u b lica ti o n  -  t h a t  && th e  peak h ou rs o f  .

sir Rowell

/ i
t r a f f i c  a  con tamin a tion  of O.g pa r ts  of carbon  m onoxide - * 

p er  1C,CCC pa r t#  of a i r  e xis t s * .  —  t h a t  on page 2? 

q I  b eg you r  pardon : i t  is  pn page ij. of you r  p r o of , th e  f i r s t  

p a ragrap h . - — That i s  taken  fresa an au tom obile jo u r n a l, • 

and x u n d erstan d  i t  h as been  based  on a  r ep o r t  t o  which  t h e  

Chairman refer r e d  t his  morning*

^  q X fo llo w * Then in  t h e  n ext.«en tenoe you  say: «usin g t h is

peals: va lu e  as  a  m easure of d l lu t  ion  i t -akara can  be shown t h a t  

the le a d  ri s k  is  n e g l ig ib le 0. That of cou rse i s  m erely 

deduoticm  and i s  based, X su ppose, on th e assum pt ion  t h a t  lea d  

would r i s e  o r  f a l l  pari Passu  w ith  t h e  carbon  m onoxide. Have 

you  any views on th e  m a t te r  wh eth er  t h e r e  would b e any 

p os s ib i l it y  of th e le a d  in cr e as in g  w h ile  th e  carbon  monoxide 

d im in ish ed, or  do you  t hin k  th ey would ten d  to ri s e  and f a l l  

t o g e t h e r } or  do you  thin k  t h e r e  would be a t  any moment a

K B  - -preponderanoa of t h e  carbon  monoxide owing t o  i t s  gr e a t e r
»>*» WV4 .0- a - k « r . ■..............■ ■ ■ .. .



I  think, n o t.  X cannot m y frets personal knowledge, hut j*
X understand th at the  method th a t la  now used In  th ese  ^

exam ination» Is  to  in s e r t a minute fra c t io n  o f le ad  and 

take  a photograph. 'J

t  Put i t  through th e  spectroscope? Tee; we te s te d  i t  ,

thro ugh photograph». ;f

q You th in k th a t was not used a ff i rm a t ive ly? —  As fa r  as  1

X  know. "

Mr OHAPMAHs There i s  a statem ent here -  X th ink i t  i s  quoted :
• . . ■ ' • ’ . ■

f ro a  some American pu b lica tio n  -  th a t e t  th e  peak hours o f  . j
- ■ • ■ .■ .'¡y
t r a f f i c  a contam ination o f O.S parts  o f o&rbon monoxide ®

■ ■ - . . ' ;'i
pe r 10 ,0 0 0  part#  o f a i r  e x is ts » .  ■—  x» th a t  on page a? 

q X Peg /̂our pardon: i t  i s  pn page ip o f your p ro o f, the f i r s t  

paragraph. - —  That i s  taken  frcm an autom obile jo u rn al* ■ 

and x understand i t  ha# h em based on a repo rt to  which th e

Chatman re fe rre d  th is  morning.

;  q x fo l io ® . Then in  the  next «enterics you »ay: «using th i sI •' . •
peak va lu e  as  & measure o f d H u t ion ,& can be shown th a t

the le a d  r i s k  i s  n e g l ig ib le 8. That o f course 1» merely 

. deduction  and i s  basdd, I suppose, on the  assumption th a t lead 

would r is e  or f a l l  u r l  Passu w ith  the  carbon monoxide. Kaye 

you any view« on the  m atte r whether the re  would be any J ; y 

p o s s ib il i t y  o f the le ad  in cre as in g w h ile  th e  carbon monoxide 

dim in ished, or do you th in k th e y would tend to  r i s e and f a l l  

to ge th e r i  or do you th ink th e re  would be a t any moment a 

- preponderance o f th e  carbon monoxide owing to  i t s  g re a te r

p re c ip i ta t io n  and tn e  gre a te r tendency o f the  le ad  to  

remain? Yeet X formed the view th a t the le ad  wae so 

f i n e ly  d iv id e d , i t  be in g produced in  gre a t d i lu t io n,  and the 

amount diluted;; in  an enormous qu an ti ty o f a i r ; and i t  would b
A .
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¿Un charged, and a ve r y  la r g e  amount would be absorbed  perh aps 

in  carbon  p a r tic le s  af t e r w a r ds, ca r rie d  by wa ter  vap ou r, 

and I  shou ld  sa y t h a t  t h e  le a d  d ust , as  m et a l l ic  d u st , I s  

pr ob a b ly a ve r y sma ll p r op o r tion .

Might n ot  gome of  i t  he discha r ged  as lea d  promide o r  

ch lo rid e ?  —  Tee, x suppose so* 

q X was wonderin g whether  th e bxcL p a ri Passu  would go down 

w i t h  th e  carbon  monoxide o r  whether  t h e r e  would he a  ten den cy

f o r  one t o  In cr ease wh ile th e o t h e r  was d im in is h in g?---- I  may

give  an  i l lu s t r a ti o n !  We have had an en gin e running now s in ce  

Jan u ary, and X have looked  ve r y c a r efu l ly  f o r  any s ign s  o f  lea d  

and f in d  no t r a ce  of lea d  o r  of an ythin g which would su ggest  

an ythin g a p a r t  f r o n  th e  o r din a r y.

0 Of cou rse in  fa c t  what happens as to  th e o ld  p ain t  i s ,

I  su ppose, t ha t  t h e r e  must he a good deal of lea d  d ust  ab ou t ; 

and co ns id er a b le  q u a n ti t ie s  o f le a d, X ta ke  i t ,  have a t  tim es, 

o r  o ve r  lon g p e ri o ds,'b e e n  added to  th e  a g ric u lt u r a l  lan d  wi th

th e su psr -pii osphate manures and t hin gs  of t h a t  so r t ;  so t h a t  

t h e  so i l  must co n tain  some le a d ;  so t h a t  i f  th e  consta n t  •

ef fe c t  of th e  e t h y l p e t r o l were n ot  t o  In cr ease  ma t e ri a l ly  

th e amount of lea d  -  which m ight  co n ceiv a b ly come n on n a lly 

in  th e  d ust  -  th en  X suppose you  would f e e l  t h a t  t h e  ris k  ^  

would be a  n e g lig ib le  one? —~  X have reach ed  t his  con clus ion  

m ost ly on th e e xa min a ti o n,ha t chin g  th e  two m ech anics, and 

t h e  diffe r e n ce  between  th e  two fin d in g s, as w e ll as on 

gen eral- readin g*. ’ .

Mr CHAPMAM* Th ank you .

S ir  WXX.LIAM w iiic o X i I f  a ca r  ie  run nin g in  a ga r a ge, do you  see

an y of th e fumes from th e le a d :  can  yjsu ut e llj^ 4 £ ,a  oa r  were
' I«-*: V-
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p r ob a b ly a ve r y em ail p r o p o r ti o n .

%< Migh t n ot  s<*ae of i t  h e discha r ged  as lea d  promide o r

ch lo rid e ?  —  Tec, Z suppose so . x | p

q X was wonder tag whether  th e £te<L p a ri ,pae.g.U would go down
. -zXX' • ; r- .7*d-’

w i t h  th e  carbon  nonox id s  o r  wheth er  t h e r e  would he a  ten den cy

f o r  one t o  in cr ease  wh ile th e  o t h e r  was d it a in is h in g?---- I  may ~

g ive  an  i l lu s t r a ti o n *  We h ave had an en gin e running now s in ce  

Jan u ary, and X have looked  ve r y c a r efu l ly  f o r  any s ign s  o f  lea d *' 

and f in d  no t r a ce  of lea d  o r  of an ythin g which would su ggest  

a n ythin g a p a r t  rrcm th e  o r din a r y, 

q Of cou rse in  fa c t  what happens as  t o  th e  o ld  p ain t  i s ,

I  suppose, t ha t  t h e r e  must he a  good deal of lea d  d ust  ab ou t ; 

and co ns id er a b le  q u a n ti t ie s  o f  le a d, X ta ke  i t ,  have a t  tim es»  

o r  o ve r  lon g p e ri o ds, been  added t o  th e  a g ric u lt u r a l  la n d  wi th  

th e super -ph osphate manures and t h in gs  o f t h a t  s o r t ;  so t h a t  

t h e  s o i l  must co n ta in  some le a d ;  so t h a t  i f  th e  constan t  

e f fe c t  o f th e  e t h y l p e t r o l were n ot t o  in cr e a se  m a te r ia l ly  

the amount o f le a d  -  which m igh t co n ce iva b ly come no m a lly  

in  th e  d u st  -  th en  I  suppose you  would f e e l  t h a t  t he  r is k
” :v . M . . . .. i .

would be a  n e g lig ib le  one? —— X have reach ed  ti l ls  con clus ion  

m ost ly on th e examin a tion, wa tchin g th e  two m ech anics, and 

th e  diffe r e n ce  between  th e  two fin d in g s, as w e ll as  on i 

gen er a l r ea din g. *

Mr ch a&s aMj  Thanh you . ’

S ir  WILLIAM wiLLCOX; i f  a  ca r  i s  run nin g in  a ga r a ge, do you  see 

an y of th e  fumes from  th e le a d ;  can you  t e l l,  i f  a ca r  were 

run nin g in  a  ga r a ge, whether  e t h y l s p ir i t  i s  b e in g u sed  o r  

o r din a r y p e t r o l?  —— I  do n ot  think: so . 

q m e fum es a r e  n ot  vis ib le ?  — - x do n ot  t hin k  so .

Q The f i n e ly  d ivid ed  lea d  i s  not v i s i b l e ?---- Oh no. we have

X*
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no s ign s  o f lea d ;  t h a t  i s  q u it e  c le a r .

Q Witn  regard  t o  le a d  in  ve get a ti o n , i s  i t  th e  f a c t  t h a t  le a d  

stops th e growth  of p la n ts  and fl o w e rs?  —  I  have n ever  

h eard  of t h a t .

Ur BRIDGE: You have said  t h a t  th e w a ter  was quit®  c le a r ?---- Yes.
' ■ as  • '

q Did i t  remain  ver y lo n g ?---- Tes: i t  rem ained/a minute

q u a n ti t y of lea d  ch lo rid e . /«

q Rot much ^ ch lo rid e *— Oh, a  f a i r  amount.

q in  an en gin e running s low ly t h e r e  i s  g e n er a lly  a  t rip ?  — -Yes,"I f
'1%: ^1

i f  i t  was co ld . /

q That would con tain  most o f the  3%d p e t r o l o r  lea d  ?

Brom ide? As fa r  as ay exp erien ce goes it -w o u ld  con tain  * , 

lea d  Brom ide. ' •

q A good d e a l?----T es . Another  di f f i c u l t y  a ris e s  in  t h is  way;

t h a t  you  have go t  t his  aqueous vapour  coming down th e exh aust  

p ip e, pass in g th rough  the system, w h ich .is  s low ly charged 

w i th  t h e  lea d, and i t  i s  accu m u la tin g. You can not mahe ■

d efin i t e  sta tem en ts as t o  what might  happen . .. ,

H r  «naWXLLBOX: When you  say le a d  ch lo rid e, you  mean lea d  sche elite

—  HO, we f  frond ve r y li t t le .c o min g  ofii. .

Dr BRIDGE; In  th e  en gin e as w e ll as  th e exh aust  pip e  it s e l f ?  ,

—  Tes . "
-r 'r&r

q There were la r g e  accu m u la tions th e r e?— Yes? But t h a t  i s  n ot  % 

o r d in a r i ly  removed; in  t h e  o r din a r y way you  do n ot  take i t  ; - 

away; so t h a t  a l l  t h a t  r e a l ly  would happen in  an  or din a ry 

garage wou ld  Be th e scr a pin gs  of th e  cy lin d er  head ar£L th e   ̂

q orank case  o i l ;  except  t h a t  th e in s id e  of th e s i le n c er  may , 

Become co a ted . .

/ q  ;rBut t h a t  would Be th e main sou rce in . t h is  case : c lea nin g ou t
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Heard of t h a t * A
4i

Br BRIDGE: You  have said  t h a t  th e w a ter  was q u ite  c le a r ?---- Yes .
■ .- as

ft Bid  i t  rem ain  ver y lo n g ?---- Yes: i t  rem ained/a minute
-* *v 

•*

9

* ** <’

t \
v »r46 g 1

q u a n ti t y of lea d  ch lo rid e*

Not much ' A d h l d r f d e O h,  a  f a i r  amount.

In  an en gin e running s low ly t h e r e  i s  g e n er a lly  a  t rip ?  — Ye s, 

i f  i t  was co ld .

ft That would con tain  most o f t he  N&d p e t r o l o r  lea d

Brom ide? a s f a r  as w  exp er ien ce  goes it *wou ld  co n tain  

lea d  Brom ide.

a a  good d e a l?---- Yes . Anoth er  di f f i c u l t y  a ris e s  in  t h is  way:
'.IV

t h a t  you  h are go t  t his  aqueous vapour  coming down th e exh aust  >: 

p ip e, pass in g th rough  the system, which  is  s low ly charged  . / |

w i th  t h e  le a d, and i t  i s  accu m u la tin g. You can not mahe 

d ef in i t e  sta tem en ts as to .w h a t  might  happen, 

f i r  WnmWILLBOX: When you  say le a d  ch lo rid e, you  mean lea d  scheelite 

—  No, we ftom d veiy  l i t t le .c o min g  ofi*. r  ^

Dr BRIDGE: In  th e  en gin e as w e ll as  th e exh aust  pip e  it s e l f ?  , .

. ---- Yes . . •

ft There were la r g e  accu m u la tions t h e r e?— Yes} But t h a t  i s  n ot
Via’';-,*/':’' . ' ' . • ; • r.̂ rV’ - • •. .• '

o r d in a ri ly  removed; in  th e  o r din a r y way you  do n ot  take i t ‘̂  

away; so  t h a t  a l l  t h a t  r e a l ly  would happen in  an  o r din a r y 

ga rage would  Be th e scr a p in gs  o f th e  cy lin d e r  head and th e  

oranfc ca se  o i l ;  excep t  t h a t  th e in s id e  o f th e  s i len c e r  may 

: Become co a ted. ■ ■  ^

ft Bu t t h a t  would Be th e main sou rce in  t h is  ca se : c le a n in g out* 

the exh au st  p ip e? — -  I  do n ot  say t h a t  would Be th e main

sou rce o f r is E :  1 th in K th e v e n t i la t io n  would Be the  main U
' ' . . . .  . _ • ; ' '

.p oin t  4 r;

.v a''if
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Mr Ro wan

f i t  I  m ean, from  t i w  p o in t  o f v ie w  o f le a d .

-----  The c le a n ing ?

q Yes. ----- Then t h e  cr an k  ca se  o i l  or  t h e  d e p os it s

on th e ou ts id e  o f th e  cr a n k  c a se, i f  t h e r e  was a le a kin g 

j o i n t  and i f  t h e  nan w e r e  c a r e le s s  o r  hah a cut- hand -  

I  t h in k  t hat  r s m ain s.

q

q

o

W h y ?----- That i s  more  o r  l e a s  a d m i t te d .

The  b u s t , y o u  n a a n ?----- h o , i  am s p e a k in g  o f  t h e  a c t u a l

e t h y l  p e t r o l : a s  t o  tn e  o i i e n c o r  b u s t  and s o  o n , I  ho  n o t 

t h i n k  t h e r e  w o uld ho  a r i s k  at. a i l .

Th a t i s  f i n e  d u e t ?----- ‘f a s ,  h u t  i t  i s  i n  f l a k e s .
4

The re  w o u ld  n o t  ho  v e r y  much l u s t ,  i  am t h i n k i n g  o f  p i s K  

where  th e re  w o u ld  he  d u s t  p u r e l y . I  .am l e a v i n g  o u t t h e

q u e s t io n  o f  le a d  -  p u r e ly  d u s t .----- v.rs l l ,  a s  f a r  as  my

memory s e r v e s  m e , in  t a k i n g  down one  s i l e n c e r  w h ich had 

2 19  gram s d e p o s i t , t h a t  w as r a t h e r  d u s tv  i n  p a r t s , h u t 

th e  h u lk  o f  I t  was h e avy  f l a k e s , h e avy  o i l .

I t  was n o t  n e a r  t o  y o u ?----- IP ' , h u t  t h e r e  'would. t o  ju s t

s l i g h t  r i s k  when y o u  to o k  tip» t h i n g  dow n; t h a t  m igh t  

a r i s e  o v th e  a t te m p t t o  g e t  th e  s i i s n c * r  o p e n .

Th a t i s  an  u n u s u a l  t h in g ? -----  Ye s *

CHAIRMAN: Thank you .

(The wi tn ess with d rew).
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