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Tetraethyl 1ead is an indnstrial boison of - extrordinc.ry interest in
medicine on account of 1ta treachems natnre, varied modes of entrance into the
body and the unususl groupipc of smptoms vhich it may produce. These symptoma in
zreat part are so unlike those of ordingz"y‘chronic‘lead poisoning as not to suggest

the latier to anyone unfamilisr with the effects of this soluble and even volatile

form of metal. )

Thesubstance was produced first by chemists in 185Y and has long been
recognized by them to be extremely toxiy.c.'v-:hez’: ca‘r‘elejsks’;y ?an;ll_ed in concentrated form.
Two chemists in the !.-'assachusetts Institute of Technology were poisq;ied by it some
yeora ago. Only recently, however, has its commercial use as azi adjtz#ant; to motof
fuel brought it before pu'blic attention.

Chemically, tatraethyl lead 1s simnle, being nroduced from three raw mater-
ials, lead, metallic sodium and etbyl chloride. In maszacture 3 sodium lead alloy,
which is quite friasble, is automatically groumd wp iu ],_argé closed retorts called
fautoclaves® so that the added ethyi chloride may the more resdily combine with 4t.

The compound is further treated with steam, distilled and filtered. This comparative~

1y simple chemical reaction requires much apparatus, however, and as in similar chemical
plants, despite the grestest care, valves eometimes may .leak, gaskets may become in-

secure and "epillx* and "blowouts® may occur. Even under moderate pres_sﬁre. ethyl

chloride ig several times more difficult to confine than steam.

Tence, workmen may be exposed to the votential hazards of tl) S.nhalatri»on

of dust of lead or its sodium alloy (2) the inhalation of fumes of ethyl chloride



e
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either with or without admixture with lead, or (3) sm contact with the finighea
:ﬂuid product tetraethyl lead " This substance is a slightly oily, somewhat yellowish
mobile. fluid which in undiluted strength w 'be a‘bsor‘bed throush the skin as quick=~
ly almost as nitroglycerine and far more readily than‘ mercurial inunctions,

. The duration of exposure necessary to pfodnce toxic symptoms varies from
a few hours to seversl weeks, néturally devending somewhat vupon the form and cuantity
of the substance, whether it bYe inhaled as a vapor or a'oniied ag a fluid over 2 larze
surgsce of the sldn, after contact with an extensive “snin” Slight variations in the
poisoning have been noted occaaionallv depending anparently upon versonsl idiocsyncrasy,
2e observed with many other active ehemlcal poisone., '

The gymoptoms in an average case are as follows: The patient complaine of
persistent and intractable insommia, or, if he sleen at 211, he has unwonted and g}is-
agreezble dreams, ags of catasirophies, p*arsnit. eﬁc. He notices nauséa. anorexia snd
sometiie s morning vomiting, He becémes. restlsgs..._ng:vous and wesk and loses weight wp
to a dozen pounde in a forinight nerhabs. | Subjectively the most sti'ikifxg phenomenon
In msny cases is a marked drop in both sfsto}.ic and c‘ixﬂstolic blood pressures. 7Tith
this, t‘hare o"ten 'but not 1nvariab1y. is a lowering of two or three degreses in body
temperature, a £all of several points in pulse rate, tremor of the hands, a rather
characteristic faintly icteroid complexion and a slight degree of secordary anemia.

If prommtly taken off woﬁc a,nd made to stay in the cmen alr and to exercise in moder-
ation, the patient often e y ‘soon retu*n to work | at least woon gome other Job.

In the more sever° or fulminatina: cases. the insomnia becomes completely
intractable, yielding to vmhe of the ordinary hynnotics. ‘I‘he mogt vidlent maniacal
delirivm ensuss, ss serious as ths worst typa of delirium tremens. with shouting,
raving, visual hallucinations, and a tendency to soring from bed apd run smuck. Two
such patients, although eareﬁ;lly watchad dashed through closed windows. The systolic
pressure may fall below 90°;~even to 800 in several cases observed, The patient will

teke neither food nor drink and in consequence the uonmze and mouth are parched and the

urine secretion is diminished. Lead ie obtained in large qi:antity from the stool g, but

the urine in most coses remains practicelly normal and lead has not been found in it in
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211 cases, 7ith onlytro or threeexceptions. patients with violent delirium have

died from exhsustion in from 24 to 72 houre. Of the 12 deaths recoried, sl took place
in deliriwm, o | |

The writor has had the opportunity of observing 92 cases of a1l grades and
not one of them remotely suggestad ths’ ordinary elinical plcturs of chronie lead
poisoning, Thers ware no paralys‘es. i’here wag no distinct "Ieéd line* unon the gums
obstinate corstipstion wae not prosent and 21 thousgh vam abdomingl testicular and
thoracic pains were complatined of occasicm;lly, the intonse end tynical "laad eolie!
eentering about the umbilicus was not once complained of,. “Stivnlineg” of the red
cornuacles was psesent in only about one-'hélf of the eases.

In coms instances curious anomslies nresented. Tor examsle, oune patient,
n chamiat, who had bean testing the monmufscturing procaesses in the worke-room where most
of the polisoning occurred, folt wealk and slepﬁ noorly, but 2lthoush his systolic »nrege
sure 511 to 30° 2nd an excentionally haévy precipitate of lead was obtained from the
stools, there was no dsliriom, nor' was the patient ai any time bed-ridden. There was
ne "otippling® of the red tleood cells and traces cmly of lesd Fore i'cun, S.n the urine,

uonv_.leacence‘ 13 might 'be expected. is nmally r:mch protracted, The lowered

bleod praseurs, general muscular weskness, loss of welight ani insomniz are slow in

beingz overcome ani altheush many pationts have rsturned to light work in other ocen-
nations at the »nlant, many have occupied t=o or three moathe in comlete recovery. Im

no casa thus far obserwved, however, have any of the typleal symptoms of chronie plunbdbiam
been found, or have thers ’boan"a,w wental ssquelae a2t all.

™e following account leaves no doudt that the menufacturing process of
tatraethyl lead is an ulftra-bazardous industry comparabtle in denger with those of making
hish explosives and many chemicals euch as the anilines, strong acids end alkelies,war
rases ote. Put like those industries, it is quite capable of future comtrol aml repu-
1stion. The entirs hazard of mamufacture has been confined te two Coman;ee with a
third which is concernsd in adding to the originsl tetraethyl lead, bromine to mske it

mors effective for use ze an adjuvent to gasoline when diluted one thousand times for
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motor fusl, plus the additfon of an inert coloring matter to render this diluted
product called "ethyl gasoline, distinguishabie‘from ord;égny_gasolinq; These thres
Companies were well aware of the poisonous nature o‘f unﬁ.ilutedj tetrasthyl lead and their
medical staffs at the very beginning. 'for:vm:lated standards rfor‘ prétective equipment

for the workmen emvloyed, such as mb‘ber_ sults and gloves, masks, etc., besides elsb-
orate gesnersl hygienic regulations. They aléo instituted extensive experiments woon
animals to determins al; the effects of the poigon in allvits forms and dilutions.

Thege experiments were not zlone conducted in their om laboratories, but in the

United States Government Bureau of Mines Laboratories and the Industrisl Eygiene

Leboratories of Columbia University. One of the two manufscturinz Comoanies wh‘i’.‘cﬁ‘
was condvcting only a smell experimental memufacturing nrocess, has giver this w for
various reasong, so that at vresent only one Commany is conducting this patented process.
Yeanwhile, the manufzcturine ﬁrocesses have constantly been improved by
teing mzde more and more automatic., But in the earlier vhase of the manufacture while -
new construction was goinz on psrsllel with vroduction, accidents with machinery occurred
and the devlorable incidents szbove described followed,
Some fifty-five patienté ware sent to the Heconstraction Bospital in Yew
Yorl: City because it maintains there a special clinic ‘fork the treatment of and resesrch
inﬁndustrial dieeases and accidents. Many of these patients were not bed-ridden and
showed very few symotoms but were sent in merely for observation esnd research. "They
long g0 returned to other work. Nevertheless, 'the‘ sensational pubiic press, nct
distinguishing that tetrzethyl lead can only be used as an adjuvant to motor fuel in
a one to one-thoussend dilution with gasoline snd mistaking the flutd for a "gas",
broadcast the most sensﬁtional reports implying that the mamufacturing Commanies were
deliberately voisoning the public with lead in the form of what they variously de-
scribed as "Loony Gas', "Vystery Gas", etc. 4s a result, various docal and state
Fealth Boards began to forbid its use within their Jurisdiction. These restrictions

{in every instance but one) in the light of prooer informstion, have been withdrawn.
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A one-to—one-thousand dilntion of any poison is a very different thing from
jte full strength Carbolic acid for .'mstance, is hazardous to make or handlo in
full strength, but in a one-to-one-thousand dilution is & valued éntiseptic.

It never was intended that the gemeral public should have any opportunity to
handle the concentrated tetraethyl lead and the ﬁlling stations where it is added to
gasoline for public use as the one-to-one-thousand dilution are now operated under as
careful protective fégnlations as are the'manufacturing processes themselveg,

As a matter of fact, in a number of States. in the mid-west and south, the
dilute ""thyl Gasoline™ has now been in genersl public use in over 20,000 service
stations for over two years, 300,000,000 gallons have been used, and no cases of lead
poisoning, either acute or chronic have been diséovered. In an experimental garage
maintained by a large motor company a number of workmen constantly exposed where
"Sthyl Gasoline" had been in use for over two years, were subjected to thorough
physical examination to determine the presence of lead or any of its toxic symptoms
in their bodies, with entirely neggfive resul te, | |

Heanwhile, the Taited States Bureau of Mines Laboratories, after a year's
experimentation with a large mmber and variety of animals exposed daily to the exhaugt
funes of a motor using "Ethyl Gasoline" in five times the sﬁrength ‘employed by the pu;talic’, ‘
has reported officially that such exhaust fumes are non-toxiec, Ilorsover, the tetra-
ethyl lead is decomposed by combustion.

Of course, the public must learn not to use "Ethyl G.asonne" fbr cleaning or
x;rashing purposes or amy other purpose than that for which it legitimately is intended,
i.e., as a motor fusl., "Ethyl Gasoline"‘ is eolorad red kas a warning against fts illegit-
imate use. )

The reasons why "Ethyl Gacoline® ig go important a fuel for use xyherever‘ 280~
line engines are employed whether ih the Army, Wavy oi' Aeroplane services, oi- by the

genersl public may thus be summarized.
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1. It will enable the empioyn_;ent of a’ne_w high coﬁ:pression engzine which‘cagnot be

operated successfully with ordinary gasolins, - o

2. It wll ’thezy'ebylincrease motor jmwer and, if in uvniversal use, would conserve,

as estimated, one-fourth of the world's motor fnelvsﬁpﬁly.

3. It will enable a reduction in éize and weigﬁt of motor engines.

4., It removes the "knock® from present motor engines and makes them rum more smoothly
with increased power. .

5. The carbon monoxide concentration of exh#ﬁst fumes voﬁld,be reduced‘in the same

degree that gasoline combustion wounld bé conserved in the motor engine.




