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DR M. COPLA‘\S’
REPORT '

WORKER‘ ENGAGED IN:
FUEL TEST. '

DEFINITE TRACE OF
LEAD 1IN SYSTE)L

Below we gublish the first <ectmn of
the medical report. on the effects. on
health of tetraethyl petrol. The head-
lines and the cross-headlines throughout :
the report are our own. N
By DR. MYER COPLANS, :D.S.O.
Tha following sutmmarizes. the medi-|
cal reports on 'the two 'mechanics who,
have been employed in connection withy
the Daily Mail testsion ethyl petrol by
the Re~earch Assocmtmn of British
Motor and’ Allied Manufacturers in at:
tendance upon the stationary engine
trials- (exhaust gagés and depositsy and
the examinatiofr of the medxunhpow ered
and light family cars and motor-eycle:
With their consent, these mechanics

have been subjected "to itidepengdent].

medical examinalions weekly, with par:
ticular feference fo:ithe signs 'of the
action -of lead. They ha\,e. alsc been
examined by their own private doctors!

Their exposure to handling  ethyl
petrol and"its. productsi of combristion
25 motor fuel:. was in the ordinary
nature of thei np!o\ ment. . There was
no additional e\pqmre dior:have these |

men been made rthie subject of personal |

experimentation:.of any [description;

heir exnb ure o, this special fuel
commenced on aﬂnuary\ 18 ‘and termin.
ated, on March 81, 19280 Their first:
medieal «pecmhst exammatmn took
place on February:14 and was repeated
{hereatfter at, rqgular “intervals;: -
Both these men are aged abont 25 and'
single

MECHANIC A

Changes in " blood: Fﬂmmoglobm content [

(red colourmg matter) which was 93 per

~cent. on February 14, dmnmshed to 90

.per’ cent. 'on: March 13,

Presence of laad: Ob cath of three occal
sions whien he Wis examjned for signs of
lead, ingestion, or . lead" absorption, lead
was definitely dxscm.er,ed to be present
in the bowel content tolthe extent of not
less than 1 Part in 10 ,G00.

The, report by his private doctor on
April g states that he has somewhat i m—
ctea«ed blo‘od pressure : 138-185
MECHAN[C B: .
Changes tn/ blood: Hmmog,loblu cuntent

;whi as 9°‘per cent. on iFebrua:
inished. to. 89 per’.cent. on l\farph

0

"85 £ino. 11 as,. there any sign
found of lead .absorp-
ton, . -

The. report. by vate doctor on
Apﬁ‘ﬂ 5.1 that the patlenf, shows slight
pallor.

With xlefereuce to: these reports, the
infortuation furnished to me on April 5
by the Dxtectcr of the Research Asso-
clation under iwhose 'immediate direc-
tion [and ‘ebsérvation: 'these mechanies )|
rema.med throtghout the period of the
tests, is at follows : Mechanic A Has
been ‘handdng‘ thei ethiy] petrol in_the
engive, whereas Mecl B’ has been

‘1 sure to the action, of leaded petrol been

- photographic record: was. eriployed. on

| tained.

i3

of these men.hamcs and {o protect then'
health the periodic medical examina-
tions were not only justified but would
have to be maintained hiad their expo-

continued. In short, it would have
been necessary fo continue to keep
them under medical observation, inas-
much.as one of them hiad shown repeat-
¢dly that not enly had he been exposed
to an industrial Jead risk but also that,
at a comparatively early stage, he was
ialn.:‘ady ingesting slight quantities of
oa
Spectroscopic examination with
every. occasion for the purpose of de-
tection of .the presence of lead. . Posi-
tive dnd unmistakable re«,ords were ob—

Portions of the outer clot}ung \worn
by these two mechanics &b their work
while employed in these -tests "have
been 'submitted to me for analysxs w:th
the following. results :— .

*

'MECHANIC A. .

Workshop overali: 4. emall Pleces taken——

one from each sleeve and one from each

forepart. (chest),

Total welght of ‘raaterial exammed
26,4 gramy {(early:one ounce). .

Lead tetraethyl present per gram_.

-~ L0015 m\lhgmm<

Totai lead prescut pcr grams= 11 3 mllh-‘
gramav

MECHANIC B:

Wm'kshop overalls 4 - pxeces (aken (as fur
‘)Iec anie;

. Total we)g'ht of - material - exammed-

21.63 grams (§ ounce).

Lead tetraethyl present per gram_.‘ 00.;
 milligrams. -

Total lead present per gxam =124 mﬂh—

: gr'\m~.

‘Cloth cap: Tortion examined 113 gra&ne -

Le.m tetracihyl present per gmm.x 005

Smiliigranis,

’L‘nul 18ad Present per gmm~ 1.6 nnlh-

grama

These results confirm the fact of ez.-
posure to-lead. -

The .laundry to whicl garments o
stained: are sent should ordinarily be
nofified - of: the. lead risk in handling
such’ material, more pattxculaﬂy by
lay.xndresses.

: INDEPENDENT ANALYSES.
. 'The iollowmg analyses are the resulis
5§ éxamination of samples of materials
furnislied me by the Resgarch:Associa- |

tiotf for the! Purpose | ¥ i dependent. in-
tion rE -,
Ethyl Pétrul/ samples recexved for XA

b Average contént per sample. of
= a‘ad tetracthyl= 0. 1566% by welght or
Wlpart,in 638 (by weight).:

Stationary Englne Samples furmshpd for
analysis.s .
Sdntple A.-—Used oxl BxX. crankcass HE-

®
o
3l
=
=3

ke ainowht of ash oi;tamed wis fot
suﬁiclenf. do permit jofl the detegmma,-‘
tion  of : $hejm: e ci the le d; co
pounds present.:® ER

Sample B ——Sludge
sh -

! ‘Phe aghitherefore contains 467‘6% of
ﬂlead (largely lead .bromide orx. lead |
lehloride).”

iSample )G.——Sampla of deposit.’ .
J‘ | Lead content 83.46%, contammg elther
i i lead brgmide or chioride. . k
HANDLING THE MATERIALS.
The followmg ‘information is fur-:
mshed by he Director of Research' As-|

m a&ten&anoe i and very littls .exposed

E Cra.nkca‘e Gil, ... 3,100 e, 19.075
: Washmgs 35 0.2245

.1 Inlet man)fold

) [%smn nd hhad -

S llzs Been drawn out and in. ﬂns case
“can oniy “he removed by .cocrplng it
away with the fingers.

C is.the sampls of deposit (from cylm-
‘ders) and meed not touched by-.the
fingers.. although there are “many
mechamca who certainly. would toueh it.
In; regard to the accompanying “tablé
dealing with' the medium-powered: car,
the :small bulk of sample avajlable or
tho percentage of lead present! ren-
deted it difficult to determine the acthal
coniposition of lead compounds present,
but by analogy with similar previous
tosts it _may be assumed that. a.large-
proportion of the lead present. (about
a0 per.cent) is combined with. bromme,
at. least as faras ﬁhe dep-:-
cerned.

MEDIUM:] POWERED - CAR. -
“Information Furnished by.
Research Association..

Lead

Qmmuly Tu s = o | Found
.- Grams

Stndge e e o 24.068 gims.[0.453%
: 0.0626
Outsxde of Block 1

and crankease ... 52 ecs.

acid washings
*Inlehal\c~
+Exhatist valves... 1.925°
¥Pistons... .. .. 15.88¢ ,,
*Cy]mder Heade... £5.740,
Sparking I’lfun‘:i 1.104 0
a'st manifold ) -

ac:d washings-.. § 2,500 ces.
*Exhaust pipe lst

serapings powd’y} 43.5 gms.
blac deposxt) e PARTE I
Esxhaust: pipe ;

;?)ﬂa washings . 1’500 AN
ixhaust. ¢ "
final . scmpm'rp IS 15'5 gms
#*8ilencer and l‘

gl‘ p e {povdery 201._('{ »

ack deposit) ... g
*7 items toln H 321.255 gn_:s'\”

e

Trace of Leaﬂ Brom
(pgcslbly Chloride)

Takmg the ratio of ‘tptal’ %id to I
bromide in _the above figures as
00 :82.5, and applying this to the data
furnished by the addition of- the seven:
tems (deposits), the {otal lead found,
viz.; 5144 grams, corres&onds with 42.43 9
gramg ‘lead bromide, this being.a; ppr—
centage of 13.2 of the totel amount.,

-The total amount.of lead bromide as-.

3

posits is,therefore 42,439 mﬂlxgram
{
‘MOTOR® CYCLE. | .
Analy es: of Samples recewed from :
Research Association,
Quant- ‘To(ﬂ Lead Leadvolame.
- freciiea] T ot Slne (i end 1“‘5
g : Grams jg (wt e
| Crankease 011" 371 Loze .07} " .03:
Chiain sprockett | - ) ‘. N
wasbi!x%_ nmn- v [N SR S
v benzol “s00 Logs aal 05| zar] 21

(vm%m.) (um)

washing ~= 1 <03 ;
ammxnig of dar (Asmaﬂ quantity ‘of chiloride but no.
Brown sediment] - bromide found in sample)

(mrly“yw ,_,g, 1§os 54 Leg] -~
Deposl . e 1t v |Brmine] Load bromia

gYAmS: (wt?"
Bty Fla.s
1" . LEAD POISONING. .
The interpretation’ of the foregoing
{analyses must be based partly on he
vast, clinical and industrial experis
enfle. and parily on the experimentation
with a
1of authontxes in whom: thxs country hds
béen’ singulafly rich, viz, Sir Thomas

Oliver, Sir Kennethh Goadby, Sir Thomas
I\ Legge, ‘and Mr, G. Duckering, 'in re-

gramlku 9.3 |23 247 82 |

soc¢iatior? with Teference to thesq mate-!

sumed: top.be. present, in the sevenide- {(’?

als, as recorded by a number|

ward: 4o iinductrial lead naténnine  snd



- M5be recently, aliterature peculiar to

has grown up .in. -the. United.: States,
while another literature has: arigen'in
this country bv reason of the lead treat-
ment of cancer (Blair Bell), coupled,: as
‘ib now ‘1s, with.-fhe -certainty- of-rapid
identification’of ‘lead in minute. quanti-
{iges' by: means-of spectroscopic examina-
om. 1 e T e
‘There \is, morsover, s, vast literature
upon’the subject of plumbism, generally,
a compilation having been' published: in
1922 (in * German): ¢iting “some- 3,000
references - . L ULl oo
v DANGER TO_WOMEN. "~

* The"records_ prove that ‘so minute . a
quantity-as.half’a milligram- of :soluble;
lead . consumed --daily zregularly;  and
without intermission, as a contamina-
tion of drinking water;-causes outbreaks:
jof lead poisoning among. the .exposed
population,” women being peculiarly:
affected. With*regard to lead dust; the,
experience .of the ‘English authorities,
cited " aboye - (Legge “and  Duckering)
Pplaces the figure|at 2 milligrams. per day
in the case of persons -exposed.to indus.
U'trial risk. (1n this connection lead dust:

signifies. dust confaining componnds of ||

-'Iea]tad.) KRR : s
' Even' go, women''and, young peréons
‘are so susceptible fo th‘is'-:f%m %f If)o'i‘son-;
Ing..that their’ employment in: certain,
lead industries: has had to be prohibited.
by . legislative, enactments in a ‘large
number of. countries, including  Great
B+ o houing &

. The  fineness of division of ‘the par-
ticles of the dust; ag emitted from'pthle
exhaust pipe of motor-cars, is another
fz‘zct-or affecting 'its'’poisonous nature.
The. move. finely, divided particles:find
their way into the./lung imotre easily
than the coarser particle R
. Inhalation of lead-contaminiated: dust
in industrial lead iexposure is considered
-to be<a -hundred! times more’dangerous
thdn :any “other. miethod ‘of exposure

* (skin, swallowing), and:ithe ‘
of industrial-lead: hoizoning
ge:r cent. of allvcases are considered ‘to

¢ due to inhalation of fine particlasof

is. that 90

the! experimenta:-study “of ethyl petrol |

thaust gas. .

which

Xperience |.

/ '~ 1 dompounds in'the form of fine dust.

s o et T

XHAU

1. FINE ‘DUST FHOM 5T

g

b the discharge:from a 1110{01‘ “exhaust

fa ear using ethy! petrol onsthe public.
horoughfares ‘nécessarily . concerns -ihe
ublic generally, Tor:.the tests conducted
v the- Reséarch "Association . of British

vas discharged.into: the:afmosphere. in
fie case of the motor-céycle, the figures
or the light family car and the medium-
owered car being.75 .per cent. and 838
er cent. respectively. Lo

finder test, it is stated that as the engine
decame wirthed up,.and as the load in-
reased; the.lead eontent:in the exhaust
rases tose to 60.2;per cent. of the lead
up{)lied in the petrol. It is shown that
If all ‘the lead in the petrol were emitted
n “the exhaust gases. there -would be,
under average conditions, 94 milligrams
bf lead per cubic metre-of ‘exhaust gas;
hut even assuming-that 30 per cent. « ly
of the lead is being emitied as‘a reason-

grams: of. lead per! cabi¢ metre of ex-

.. OF GRAVEST CONCERN." '
Tt -is important to bear in mind that
eachiand;every car;using ethyl petrol in
a publicithoroughfare 1s emitting this

and the. conditions. in. harrow streets
with: talll: buildings . in- the neighbour-
hiood. -6f_traffic. ‘blocks, or .in vehicular
tunnels, becomes a matter of the gravest
conicenn it this derisely populated.coun:
e guestion, nof” carbon menoxide
‘may . be present in. the exhaust
guses-to the extent “of 55 per’cent, or
even‘greater; doesinot present.any-new

vae

-:a)‘ 3,

The question of ‘this fine ledded dust’ j-Q‘ont“il. S
¢ . quanti :
%fxes%g?s%‘;schaéed from -the exhaust of

j:[otror Manufacturers state that of-the’
bad supplied in the petrol 80.4 per cent.

In the.case of ‘the stationary engine’

able ‘aversge, this 'would meanr: 28 milli-

quantity ;of lead into'the atmosphere, |

factoy ifor: consideration, for ‘there. is'no |
Lt Continued ;,i.nf' Next’ Célumn. ;.- |
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a --ar-using
i

atmosphere
may -

in spaces,
using ethyl

s GUM
“In indust

gbmosphere
‘of man.

turbanes o

slight moi

- pounds .
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h any other kind of p_étljo};_ T
. Carbon monoxide; being a gas, rapidly
diffuses away in

be .readily assisted to. do 80 ’
hatural.ventilation in garages or closed-

exists: in ;motor exhaust of an-engine

tirely idifferent.

of lead - dust
achieved by fully
‘suction apparatus. In'g
“or.open spaces this dus
heavy natuve, tends: to

{{ Some of it will depy
bonly to be raised

her pasging bs,, 18 5.,
‘ggcforus pCiICIGOOf ‘accumulation and dis-

of “this dusb v
flying places,
{garage pits, and on
¢dows of adjoining hous
=Tt is known th
13 sticky nature,

sturfice dl‘gi@' :
ground: will restlt, : llutior
Sater supplies.if the dust contains com-
poun " a_water-soluble nature.”

from Preceding Column. -
ty of tllisf rapidly - poison-

ethyl . petrol  than

.,occurs

to . the - surrounding

in open, thoroughfares and

But with ‘lead dust; as i

petrel, b

he. problemis- en-

ULATIVE "-.DAN%ER. -
ial enferprises the remova
m%lcan‘ c}il;lg; “be' -effectively
powerfully “driven fans or
‘ages, ‘tunnels,
‘which i3 of 2
ang_in. the
breathing level

l

- within the{

1

: 'f:n_"'tﬁé .groénd
again'ad ffesh dust by
“vehicles, .and -thus. a

f lead dust is set wp. . Some
will accupulate “in low-
such. -ds areas, cellars,
on the walls 'and win-

ot lead’ dust, being of
will 4. the presence of
‘e tend .to adhere to the
it depostts. From the
ult surface-pollution of

st
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