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Tetrsethyl lesd is an 1nﬂustr1%1 5pisoﬁ of-éxtrorqinary interest in
medicine on account of ita treacherous natnre, varied modes of entrance into the
body and the unuswusl groupipg of smptoms wvhich 1t nmay wg’roduce. These symptozita in
great part are so unlike those of ordina!"y‘chronic‘lead poisoning as not to suggest

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

form of metal. B

Thesubstance was produced firset by chemists in’ 185’} and has Iong been
recognized by them to be extremely tox’ic"v}hen carkeleﬁgs’kljy i;én;lled in concentrated form. -
Two chemists in the lMassachusetts Institute of Technology were poisg;ied by it some
yeora ago. Only recently, hoﬁever,' has its comﬁeréial us‘e a9 aﬁ adj'w}ant to motoi'

fuel brought it before pﬁblic attention.

Chemicaliy, tatraethyl lead’ is simple’", ‘-.;eing produced from three ré,v; mater-
fals, lead, metallic sodium snd ethyl chloride. In mamufacture s sodium lesd alloy,
which is quita friable, is automatically grovmd wp in largé closed retorts called
Mautoclaves® so that the added ethyi chloride may the more raadily combine with it.

The commound {s further treated with gtesm, distilled and filtered. This comparative-

1y simple chemical reaction requiree much apparatus, however, and as in similar chemical
plants, despite the grestest care, valves esometimes may -lesk, gasketes may become in-
secure and "epillz" and "tlowouts" may occur. Even under moderate pressﬁre, ethyl

chloride is several times more 4iffScult to confine than steam.

fence, workmen ma& be exposed to the votential hazards of tl) 1nhalation

of dust of lead or its sodium alloy (2) the inhalation of fumes of ethyl chloride
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either with or without admixture with lead, or (3) 'sm contact with the finished
fluid product tetraethyl lead. This su’bstance is a slightly oily. somewhat yellowish
mobile. flui& which in undiluted strength may be a'bsorbed through the skin as quicke

1y almost as nitroglycerine and far more readily than’ mercurial immnctions,

: The duration of exposure necessary to pfoduce toxic symptomeg varies from

a few hours to severasl weeks, naturally devending somewhat ‘upon the form and cuantity
of the substance, whether it be inha.led’ as a vapor or anniied as a fluid over a2 large
surface of the slin, af'cer contact with an extensive “snin" Slight variations in the
poisoning have been noted occaaionallv depending apparently upon versonsl idiosyncrasy,
2s observed with many cther active chemlcal poisone. i

The gymptoms in an average case are as follows: The patient complaing of
parsistent and intractable insomnia, or, if he sleen at 311, he has unwonted and glis-
asreesble dreams, as of catastirophies, p‘arsnit. etc. He notices nauséa. anorexia snd
gometiie s morning vomiting, ¥He ’oecﬁmes. restleg_s..._nervous and weak and loses waight wp
to s dozen pounds in a foritnight nerhabs. | Subjectively the most sti’ikifxg phenomenon
in msny cases is a marked drop in both sfstolic and chﬁstolic blood pressures. 7ith
this, t’nare o*‘ten 'but not 1nvariab1y, is a lowering of two or three degrees in body
temerature, a fall of several points in p'ulse rate, tremor of the hands, a rather
characteristic faintly icteroid complexion and a slight degree of secondary anemia,

If prommtly taken off wof«c and mads to stay in the onen alr and to exercise in moder-
ztion, the patient often s y soon ret*z*n to work | at least woon gome other Job.

In the more sever° or fulminatina: cases. the insomnia becomes completely
intractadle, yielding to vmhe of the ordinary hyvmotics. 'l'he most vidlent maniseal
delirium ensues, as serious as the worst typa of delirium tremens;. with shouting,
raving, visual hallucinations, and a tendency to snrin..n; from bed anrd run emuck, Two
such patients, although carefully watchad dashed through closed windows. The systolic
pressure may fall below 90°;-even to 800 in eeveral cases observed. The patient will

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

urine secretion is diminished.ﬂ Leaci ié obtainad in large quantity from the stools, but

the urine in most cases remains practicelly normal and lead has not been found in it in
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' 811 cases. 71th only two or three exceptions, patients with viclont delirium have

died from exhsustion in from 24 to 72 houre., Of kth'e 12 deaths recorded, sll took place
in deliriwm, - ’ , :

The writer ﬁas haﬁ the opnortmity of obgerving 97 cases of all grades end
not one of them remotely sugsested the ordinary clinleal plcturs of chronie lead
poigoning, Thers were no paralys‘es. kt:-xere was no 41 sti’nct "Ieéd line* unon the sons
obatinate corstipation wae not present and 21 though vagaa ablominel testicular and
thoracic paing were complained of osccaslenclly, the intense end tynical "lead eolic”
centerine shont ths wabilicus woe not once complained of. %Stinnline® of the red
corpusncles was peesent in only about dne-half of the cases.

In soma instances carious amomalies nresented, For examsle, one patient,

n chemiat, vho had bean teasting tho manufscturing procseses in the workeroom where most
of the poisoning cccurved, folt woole amd sle;;ﬁ noorly, but slthoush his syatolic oroge
cure £211 to 30° 2nd an excovtionally haavy precipitate of lead was obtalned fromthe
stoole, there was no dslirium, nor' was the patient 5‘ any time bed-ridden. There was
no "stippling® of the red Ylond cells and traces omy of Iea& wore found in the urine,

,fonv_.leucenca. ng might be expectad. is mmaliy mch nrotracted, 'I'he lowered
blood prassuore, general muscular weazkness, loss of welght ani insomnla ere °-10'v in
being overcome ani slthoush :&am’ pationts have returned to lizht work in other ocen~
vations at the »lant, oany have ocoupled two or threa monﬁhs in commlete racovery. In

no cas3 thue far observed, however, have any of the typleal symptoms of chronice pluxnbism
been found, or have thers boen any mental sequelse at all.

The following account 1lcaves no doubt that the manufacturing nprocass of
tatraethyl leed is an ulfra-hasardous injustry comnarable in donger with those of makding
hish explosives and many chemicals such gs the anilines, strong acids’:-md alkelies,war
sasas ete, But 1ike thoge industries, it is quite capatle of future comtrol aml rego-
lation. The entire hazard of manmufacture has been confined to two Cormanies with a
thira which s concernsd in adding to the original tetraethyl lead, bromine to melke 1t

more effective for use ae an adjuvent to gasoline when diluted one thousand times for
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motor fusl, plus the additfon of an imert coloring matter to renier this diluted
product called "ethyl gasolinme", aisnnguishabie from o:q;gg:y‘ gasoline. These thres
COmpanies'were well aware of the polsonous naturevof undiluxedjtetraethyl lead and their
medical staffs at the very beginning. farmﬁlated standardsrfof prétective equipment

for the worimen employed, such as rubbe: sults and gloves, masks, ete., besides elab-
orate genersl hygiemic resulations. They also ingtituted extensive experiments wpon
animals to determins al} the effects of the poison in gll its forme and dilutions.

These experiments were not alone conducted in their own lsboratories, but in the

United States Govermment Bureau of Mines Laboratories and the Industriasl Eygiene

Leboratories of Columbia University. Onme of the two mamufscturing Comoanies which
was conducting only a smgll experimental menufacturing process, has given this mw for
various reasons, so that at pressant only one Commany is conducting thisg patented nrocess.
eanvhile, the manufzcturing ﬁrocesses have constantly been improved by
being m=de more and more automatic. But in the earlier vhase of the manufacture vhile -
new construction was goinz on parallel with nroduction, accidents with machinery occurred
and the devlorsble incidents shove deseridbed followed.
Some fifty-five patients werg sent to the &ecanstruction Hospital in Yew
Yorlz City because it maintsing there a special clinic for the treatment of and resesrch
in_industrial dieeases and accidents. Many of these patients were not bed-ridden and
showed very few symptoms but were sent in merely for observation =nd research. They
long =2go returned to other work. Wevsrtheless, the‘sensational public press, not
distinguishing that tetrsethyl lead can only be used as an adjuvant to motor fuel in
a one to one-thousand dilution with gasoline snd mistaking the fluild for a 'gas",
broadcast the most sens#tional reports implying that the manufacturing Comnanies were
deliberately voisoning the public with lead in the form of what they variously de-
scribed as YLoony Gas', "Mystery Gas", etc. Ag & result, various Zocal and state
Health Boards began to forbid its use within their Jurisdiction. Whesé restrictions

{in every instance but one) in the light of proper informstion, have been withdrawn.
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A one-to—one-thousand dilution of any poison 1a a very different thing from
its full strength. Garbolie acid for 1nstance, is hazardous to make or handle in
full strength, but in a one-to-one-thousand dilution is & valumed antiseptic.

It never was intended that the genmeral public should have any opvortunity to
handle the concentrated tetraethyl lead and t‘h‘e‘. filling stations whers 1t ig added to
gasoline for public use as the one-to-one-thonsand dilution are now operated under as
careful protective regnlations as are the mamafacturing processes themselves,

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 scute or chronic have bsen diséovered. In an experimental garage
maintained by a large motor company a number of workmen constantly exposed where
"Ethyl Gasoline" had been in use for over two years, were subjected to thorough
physical examination to determine the presence of leed or any of 4its toxic symptoms
in their bodies, with entirely negafive resul ta, | |

Heanwhile, the Thited States Bureau of Mines Laboratoriss, after a year's
experimentation with a large mmber snd variety of animals exposed daily to the exhaust
funes of a motor using PEthyl Gasoline" in five times the sﬁrength ‘employed by the puSlic', ‘
has reported officially that such exhaust fumes are none-toxic, Moreover, the tetra-
ethyl lead is decomposed by combustion,

Of course, the public must learn not to use "Ethyl Gasoline" for cleaning or
mashing purposes or any other purpose than that for which it legitimately is intented,
i.e., as a motor fusl, "Ethyl G-asoline"‘ is eolored red kas a warning against fts 1llegit-
imate wuse. )

The reasons why "Sthyl Gasoline® is go ilmportant a fuel for use wherever‘ 280~
line engines are employed whether in the Army, ¥avy or Aeroplane services, or by the

general public may thus be summarized.
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1. It will ensble the empioyment of a new high coﬁpressibn engine which‘cannot be
overated successfully with ordinary gasoline, - ) B
2. It willythefehyyincrease‘motor ?ower and, if in oniversal use, would congerve,
as estimated, ons-fourth of the world's motor fuel sﬁgﬁly.
2., It will enadble a reduction in ﬁize and weight of motor engines,
4, 2zt removes the "knock® frﬁm'preaent motor engines and makes them run mors smoothly

with increased power.

5. The carbon monoxide concentration of exhaust fumes would be reduced in the same

degree that gasoline combustion would bé congerved in the motor engine.
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