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LABORATORY OF APPLIED PHYSIOLOGY
4 HILLHOUSE AVENUE

NEW HAVEN, CONNECTICUT

January 27, 1925,
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Idr. . J. Sayers, ) »g??dkgﬁﬁ,
Uenartwent 0f the Interi .r, ';vagff“ﬁzﬁﬁ?r@’
3ureau of lines, \&igﬁ&gaik“jibﬁ W

Washington, D. C. Rﬁ# 3
Dear Doctor Sayers:

‘ I read your paper on ":ixhaust Gases from _ngines
. Using iithyl Gasoline” with much interest. I note that you compare
' the risk to thas which is Taced by oainters. I think this compari-
' son is very well taken, for practically all painters aufte at one
time or another and in some cases repeztedly, from lead pozooning.
If the use 0F lead iw paints were not slrecady established and dif-
Ticult to replace, there is no question in my mind that the nroper
policy oi oublic health would absolutely iorbid that use of lead.

I learned, from some ol the people who have been
ssgociated with the development of tetra ethyl lead, that the iorma-
tion oi scale in the engine 1s one oi the conuitions they are trying
to wvercome, so that all or the lead will be discharged into the
atmosphere.

It is points of this sorbt which leave me s5ill
inclined tov believe that the use of lead in automobile fuel is
congtrary Lo = proper public heazlth policy. In the past, the position
taken by the aushorities has been that nothing coulid be prohibited
until it was oroved to have kKiilled a number of people. I trust that
in future, especiglly in a mutter .f this sort, the position will be
that a subsbance like tetra cthyl lead cannot be introuuced vor general
uge until iv is proved harmless.

I an very :lad indeed that the 3urgeon General plans
to apnoint a comnission Lo consider this whole matter from the broadest
standpoint .

sincerely yours,

R olian,

7 Yandell Henderson
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TREASURY DEPARTMENT -

UNITED STATES
PUBLIC HEALTH SERVICE

OFFICE OF THE DIRECTOR
HYGIENIC LABORATORY WasHINGTON, D. C.

TWERTY-FIFTH A;‘D E STREETI NW. b Oc tobe r‘ 11 . 1 922 .

Memorandum to Assistant Surgeon General
A, M. Stimson, through the Acting Director,
Hyeglenlc: Laboratory.

Sir:
My attentlion has been called to a situation which contains
the elements of & serious menace to the public healtih.

Thomaes Midgley, and his coworkers (J. Ind. End. Chem., 14
894, 1922), employed in the research staff of the CGeneral MoTors
Corporation at Dayton, Ohlo, have discovered that certain com-
pounds when introduced into the gasoline act as "Antiknock" or
"compressionizers" in that they prevent the knocking in engines
running at low speed or at high compression. The most important
of these compounds arediéthylselenide and tetra ethyl lead,

At the present time the Dye Works Plant of E. I. duPont de
Vemours and Company (the duPont Company controls the General
Motors) 1a preparing to manufecture 20,000 gallons of lead tetra
ethyl per day and it 1s reported that arrangements have been per-
fected with the Standard 0il Company of New Jersey to distridvute

the same,

In the preliminary work of manufacture of lead tetra ethyl
several very serious cases of lead poisoning have resulted.

I+t is proposed to employ lead tetra ethyl in gasoline in the
proportion of 2,5 c.,c. per gallon, This is equivalent to approxi-
mately 1 pari of lead tetra ethyl in 740 parts of gasoline, :

The lead is eliminated from the engine exhaust in the form of
oxides of lead, principally litharge, as an exceedingly fine dust.

The burning of 1 gallon of gasoline will throw 1nto the
atmosphere this dust to approximately the amount of 4 gramsg and
since the average aubomobile engine will consume 2 gallons of
gasoline per hour, 8 grams of litharge dust will result,



In the case of a gasoline engine operated in a bullding w* h-
oub means for leading out the exhaust gases, or in the case of a
pusy thoroughfare with continuously passing lines of motor cars

or in the case of vehicular tunnels, it is possible that serious
results may follow.

Attention is called to the fact that the lead oxides turned
into the atmosphere are not diffusible as is carbon monoxide and

Hk. that on busy thorouuhfares 1t is hilghly probable that tne lead
¥ oxide dust will remain in the lower stratum.

Very respectfully,

Wm, Mansfield Clark
Professor of Chemistry.
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Regpedtfully forwarded,
approved
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Acting Director,
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Ogtpber 13, 192D,

Pogasd ssslistant Surgesen R. ¥. Dyer,
Agsing Directer, Hyplenis Laboratory,
U. 8+ Publip Health Jeorvise,
Faabington, Y. .

iy

Reselpt s scknowleiged of & wemorendum dated Dolshar 11,
signed wy the Professer of Chemiséry, ralating to the pessible
hezlth manase of & mew fael Loy gaseline snginas.

It appears to this offics thel the peasikilitias of s real
haslth wenees A¢ exint in the se of wuch 3 fuel zol 14 is desagd
gdvigable thut the “ervise should ba provided with soms ewperimen sl
gridence tending to muppert this spinien.

Youw are regussted, therefors, to tuke Rp w=ith the Divislens
of Chemletry and *hormacclogy in the laborstory the questien of
deniguing certain experimenial work cnloulated se furnizh dependnble
datn on the subjest, and o transmit this plaw with yowr recomsenda-
tdame to thie ﬂff?ﬁ@w\\

By direstien of tha 4uwg@&a @ﬁmwral¢
Respoasfully,

r eyt

4 SEimalt

vt J (R .&J ”’ -
(;}. M, IITHN0NS

Ansistans Surgegon Cemersi.
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The Surgeon Genereal,

Uederublic Health Serv1ce, ‘
Washington,D.C.~-Attention Assistant Surreon Genercl A.k.Stimson:

o

Rewlying to 3Buresa letter of Ustober 12, 1922,

[

Sign@d "issistont Surcson Gener-l SLEL.Stimgon”, reouesting
$hot experimental work be outlinedto furnish dofe on the
subjiect of the relstion of the use of Iead tetrﬁ‘ethyl
as an adrixture to mvoline, I havé the honor to transmif

J | herewith a memorandum rrepored by Professor Voegtlin

after conference with rfroressor Clari and myself.

Fespectinl




Outline of an investigaiicn into the possibls injuriocus offect

- of orgenic lead compounds as additions to gzscline.

N ______

7

The proposed iIntroduction of lsad tetra ethquﬁs?én ad-
mixture ¢ gascline should unquestionably be considersg frem the
peint of view of its possible injurious nature to the QKublid-..

health.

There is every reason to belleve that organic lead comw
pocunds of this tyve as such are highly toxic when introduced into
ths human body. The first-health hszard would therefcocrs probably
aprsar in the manufacture cf tetra ethyl lead cn a large scale.

The toxicological action of this subgtance should therefore be
nvestigatad cn animale, with varfticular refsrence to the amcunt of
olson regquired to preoduce acute and chronic lsad vpoisoning and the
nannels <f absorption ¢f the polscn into the anizal bvody.

P
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The gacond health hazard invelvad in the use of this
emical would probably occur through the abeorption of lead by
raons handling gssoline containing lead tetra 2thvyl., Fxparicents
would thersefore be carriasd cut to determine the volaiility of lsad
+ o+
T
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Ta ethyl as containsd in a finished gascoline mixture under
various conditions of tauperature, and the toxic sffect of such
vapors upen animals. The poisoncus effect of such mixturses should
4180 be established with regard to the absorption of lesad when the
pixture in liquid form 1s apclied to the skin.

LAt ]

The third health hazard may consist in the poseibility of
poisoning due to the admixture ¢f lsad oxide to the motor sexhaust
gases. It 1s quite possible that gascline containing lsad tetra
ethyl might produce exhaust gases containing a large amount of finely
divided lsad oxide, which would contaminate the alr of garages and
antomobile repalr shovs to such an extent that persons breathing thils
air over & considerable pericd of time might take in sufficient. lead

sc as to cause chronic lead poilsoning. Similar possibllitiss of
laad polecning might exist in vehicular tunnels such as the Yew York
tunnel. It is aleo possible that in congested large cities under
faveravle wind conditions encugh lzad oxilde might accurulate as a
fine dust in the alr so as to produce conditiens which might be
dangerous to p:=rsons exposed tc this air. Toxicologleal experiments
should therefore bs performed to determine the toxic effect of -
exhaust gzees developed by motors burning gasoline containing lead
tetra ethyl, these expsriments to be performed on various syecies

of animals under condltions similar to those cbitaining in the actual
use of this fuel. This would renuire methcds for the accurate
estimaticn of lead irn alr, and methods for the estimation of lead

in the excreta of aninals expcsed to lead contaminated alr,

Ear 6/6“35/%1-‘
Carl Voegtlin,

OV/szrd Professsor of Pharmacology.



TREASURY DEPARTMENT

BUREAU OF THE PUBLIC HEALTH SERVICE
~000-

Hyglenic Laboratory
e ‘
RECEIVED © paye. November.7,.1922.
Memor andim
Lettex from: Professor Carl Voegtilin,

Dated: = cecomeceoe——

Subject: Re: Data on subject of relation
of use &f lead tetra ethyl as =
admixture to gasoline.

Respectfully refarred to Director, Hygienic
Laboratory, for his cousideration
and recommendation.

By direction of the Surgeon General

A s

Asgistant Surgeon General.



TO gesoleri, : C O leCeIAN

ggﬁ% gq L & November 23,1922,

The atteched file with respect to the introduction
of lead tetrs ethyl a&s an sdmixture to gmsoline is respectfully
returned to the Suggeon General, for the attention of %&9'
Assistant Surgeon Yeneral A.M.Stimson with the statement -
thai  the rigk of lend poisoning from the use of Tedd tefra ethyl ”ng

iT grsoline hes Leen carerully oon31&erea and 1§ 0Tfice
iS5 [nck] disposed O recommend 81y 6 xperimenta 1 investigstion T
of the subject a2t the present time for the Tolldwing reéasons: wﬁg;

l. To secure trustworthy dste would require a considereble period
of time, pgzhaps g vear., This delay would probsbly prevent
lroaults 0f an exper imental 1nvcstlgqt10n from being of much

practical use since - the trial of the meterisl under ordinary
conditions should show whether there is risk to man.

2. | oxperimental deta of either & positive or negative nature
would be most difficult to interpret with respect to the
¥| hazard to humen beings since we have a2lmost no informetion
es to the relative susceptibility to lead of mmn and of
leboratory enimals,.

ditiong which night or might not prevall in the use of the

B Juxpexlmental results would apply to 2 limited set of con-
meterial in ges engim 4o

It s&emns, however, to this office that it would be eminently
proper %o communicate with the manufactarers, pointing out the
p0851b111ty of harm and incuiring &s to whether or not this
festure kas been given consideration, :

It is believed that it would also be proper to advise health
orficers of the proposed use of lead tetre ethyl and suggest
the advisaebility of careful watch being kept for manhfesta~

tions of lezd poisoning.
T

G. . MeCoy f?"%//

Directore.



