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gvelopment of war gases. I got a very capable man and put
., charge of the sanitary supervision of production. Yery con-
I’ le amounts of phosgene and mustard gas were produced 1n
deli"ica during the war; and we did not poison the people who made
eéuch substances can be handled so that you do not kill people.
I e other side we have a list, according to different counts, of
weell 11 and 15 men killed by tétraethyl lead. They died in a
rible form of insanity. Furthermore, somewhere between 50 and
‘“ other men have been poisoned more or less severely. It is prob-
i that not all the cases have been reported. I was surprised this
gning not to hear the Whiting plant in Indiana mentioned, because
jave 2 Jetter here from a man whose son was severely poisoned in the
satory at Whiting, Ind. This indicates that we have not heard
Jll the cases. Chemists and engineers surely have no desire to
il people; and if that is the case, then there is something about
b, manufacture of tetraethyl lead, something about its lack of odor,
mething about its other qualities, which renders it peculiarly liable
esult in severe poisoning. That is a very important point.
Hlorine, althOUGT & very irritating substance, seldom causes death.
fydrogen sulphide, although as toxic as cyanide, seldom kills a
poratory worker. The reason is that chlorine is so irritating and
sdrogen sulphide smells so bad that a man gets out of the way.

I am going to read ome or two communications showing how
gople are poisoned by tetraethyl lead. Before I do so I want to say
lat T am not combating what was said this morning about the
pecial merits of lead for automobiles. I am simply trying to show
ft there is another side. L have asked some of the chemists, my
illeagues in Yale University, and T have found that lead is not
¥ any means the only substance which, on theoretical grounds, or
"1 on the basis of experiments, can be used as an antiknock
idiv, T find from the engineers in the mechanical engineering
Woratory of Yale University, where they work quite largely on
tOI_nobiles, that they have a feeling that even with the present
el‘ it will be possible to develop engines that will make use of the
Ind .fOI‘m of explosion, which is called detonating. I do not offer
Opinion on that matter. I simply quote it as showing that men
e° are competent to have an opinion believe that there are other
Mical and engineering possibilities.

e subject of masks was mentioned. I had a good deal to do
A the developing of the gas mask during the war. It has now
! @ev'eloped into the Burrell mask, now used in industry. I
\ lnelt is very doubtful whether you can permanently protect men
1y ans of mask§ under industrial conditions. A man will put
| Mask and go into ammonia, but you can not depend on masks

tainly would handle the product carefully, who are exy,
very little, show that they have absorbed an appreciabl
lead. “
We baye in this room, I find, two diametrically_op
ceptions. The men engaged in industry, chemists, an
take it as a matter of course that a little thing like induste
ing should not be allowed to stand in the way of a gre
advance. On the other hand, the sanitary experts t
matter 0f course that the first consideration is the hea
people. Now lead—as many sanitary experts here can
vastly better than I can—lead is the commonest industrig]
or was until the production of the automobile. Recently
monoxide has displaced it. But it seems probable on th
the evidence that we have heard this morning that le
recover its leadership, and that if leaded gasoline comes
lead will again take not only first place, but by far the fi
as the greatest industrial problem. iy i
I have talked with many chemists and engineers, a
think they have any appreciation of the place that lea
Lead poisoning to-day is, in the eyes of industrial physic
parable to typhoid fever. It is almost comparable to
in its character as a disease. It is a form of poisoning of
type. It is cumulative. It is already fairly common. °
know what percentage of the population, how many t
sands of people in America, are carrying a greater or
of lead in their bodies now. We have every reason
it is a very considerable number. I can well underst:
Ethyl Gasoline Corporation may say, “Weare not respo
lead in the bodies of typesetters, printers, and house
the sanitarian has to look at the matter from another side..
that if a painter or a typesetter has in him already such.
of lead that he can just keep it down—he can just k
bones or just keep it excreted at the rate he takes i
addition of a little more is going to increase enormously
of cases of lead poisoning in the community. We ha
the thing from that side. So while we want to be as coBE
we can in regard to the industrial standpoint, we must alse
our standpoint should be understood and considered.
There is a matter upon which I touch with hesitat107
am afraid that I may cause offense, and yet I have t
the first poisonous substance that has been developed-
industry more and more frequently we have poisonous
cne sort or another developed. This was particularly th
the war. There I can speak from personal experience
war started I was assigned to the physiological or m¢
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time after time squirt mouthfuls of gasoline overboard. We
aelle to keep such conditions in mind. I think it is sufficiently
'l‘“l known to everybody that gasoline is spilled around garages,
ﬁed 1 would merely instance one or two collateral points. Methyl
.’n shol is much less poisonous than tetraethyl lead, yet cases have
llcn reported of men poisoned by inhaling the fumes from the
fiators of cars using alcohol in winter. This shows that con-
. erable amounts of fumes are inhaled by men, particularly those

il ving trucks, and that men have been seriously affected, even by
‘ epresent fumes. There are also cases on record where the at-
josphere in a closed car has become so charged with carbon mon-
side as to cause death. I quote this fact to illustrate the point
it exhaust gas is sometimes discharged inside of cars.

The main calculation which I want to contribute to this discussion
. his: Doctor Haggard, my associate here, and I have published ex-
psive work on automobile gases in the streets. We know the
nounts of carbon monoxide in garages; we know that the figures
pto 1 or 2 parts in the streets and 8 to 10 or 12 parts in garages,
id more than that in repair shops. Now, taking the data obtained
i Mr. A. C. Fieldner, of the Bureau of Mines, and combining them
ith other data we have, it appears that in an automobile every kilo
if gasoline burned involves 12 kilos of air. In the exhaust gas
lere would then be about 1 milligram of lead for each 0.8 liter of
thon monoxide produced, or 1.4 milligrams of lead per liter of
wtbon monoxide. From this we can calculate the amount of lead
a1 to 10,000 mixture of carbon monoxide, or the amount of lead
1210 to 10,000 mixture. If, then, a man breathes four to five thou-
d liters of air in 10 hours, and the air contains 1 part of carbon
moxide in 10,000, as in the streets, he would inhale in the course
10 hours one-half milligram of lead. That, of course, sounds
"I chemist like an exceedingly small figure. To the man interested
mfhlstrial diseases the daily inhalation of half a milligram of
“01s 2 serious matter. In a garage, where often there are 10
i of carbon monoxide, the worker would inhale daily 214 milli-
1S of lead. Of course, this would be reduced in proportion as
®ad sticks in the muffler. We come up to the high figurein pro-
200 as all of the lead is discharged. As processes improve, more
;i Probably be discharged. Tt seems to me that the Surgeon Gen-
_;:r some officer of the Government, should have general super-
! dit,i S0 that in future the regulations can be adjusted to actual
- s, Even now we often have 200 cars per block in Fifth
bt ¢ and if they each burn 2 gallons of gasoline per hour it runs
! 8hout, 900 pounds of lead in Fifth Avenue between Twenty-
_ti_tl‘eet' and Central Park. Even one-fifth of that amount as

'%ed lead is a very large amount. These figures are based on
0130 95 g

to protect men under constant working conditions. It jg
I believe, whether the masks will stop tetraethyl lead.
I had occasion this morning to mention in connection w;
Sayers’s remarks that his use of the standard of four partg
monoxide is not well founded. In the streets of New Yy
true that the concentration of carbon monoxide runs from 1
more than 1 part of that gas in 10,000 parts of air; by
the concentration of carbon monoxide runs up to 10 or 1
parts of carbon monoxide. So we would have to multip
Sayers’s figures by 8 or 4in order to estimate what the eff
in garages. 1
I have already talked longer than I meant to, but I wa;
tion one or two cases I have collected to show how carel
become, and also to show the really terrible responsib
sorry to have to say this—which rests upon the gentlemen
developed this substance in not having warned more effeci
people who have used it. I received this letter only a
ago, dated May 8, from West Virginia. :
In the early stages of the sale of ethyl fluid they were not able
ethylizers and we filled thousands of l-ounce bottles with the fl
ing the customer we would pour the contents of the bottle in‘l‘;@
run the gasoline in on top of it. In filling these bottles the wr
active part, and I have had my hands and arms up to my elbo
the fluid. This not only happened once, but a number of t
knew there was any danger.
At least we should have some guaranty that in future
be adequately warned. i :
I have here also a quotation from a report of Do

ethyl gasoline. I believe this mixing is now done
so I will leave out the first part of the report in whic
interviewed mention having had the liquid often splashe
faces and arms. This passage, however, applies. He
One service man reports that he gets it all over his hands and
and that the company issues instructions that in all such cases I
it off with gasoline and tincture of green soap; but we ‘d‘O Ié?t
that any more, we just wipe it off. Gkl
This service operator had it splashed upon his face anc
that “it smarted some,” and another that it splashed up
and that “he nearly sneezed his head off.”
In this connection I should like to mention one otf
have spent my summers for some years motor boating
it the regular practice of the men on motor boatsthfv
line pipe plugs up to first blow into it to blow it clear
can not blow it clear, to suck until they suck it clear.
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the carbon monoxide content as we have found it in str
garages. Carbon monoxide is a tlilue gas; i’ct I<liizfuses ra,I:lildl 3
does not act as gas; it hangs in the air so that one would* ( ;
very considerabﬁ} concentration of lead dust as compared . CHhallll(‘ilzllf‘tsnonz’t:(iaﬁ(enttézltneIn,S}glﬁg E‘; (t):)les 0; llmz)of 1;:;13 b(()j
rapid escape of the carbon monoxide. Thus it seems to me, etor 9 oot PR v ooy tf 0 erin,lents
basis of all the data that we have at the present time, that, { ing PAE 1cudar€f(;vll) % 1;) 0 “’;1 lct o i il PERHRE. 1
dinary conditions in thoroughfares in heavy traffic would b vere conducted by myself, in that the controls 11]1: 011111' si,mil}la
Y £ o milligram of 1ead o duy fob HEE rimentatlon showed th.at they had absorb.ed lead. should like
zllé)oll)lt t? rzzgxzftgs ‘?hat thge amount of lead, day in and q oint out the manmer in which those animals were exposed to
x;*}(iicelj would almost certainly result in distinct lead poisoni d. tl“he COI}d(lithIl bl ?ShSHCh A8 dogs not la:nd co§ld n(ict conclilvzzﬁlsé
illioram. Garage workers and repairers would absorb very qr in the 1n ustrl‘a and,h.ng o gasoline. Now, to make tha
s B ot clear I should like to recite the exact conditions to which these
m(i\?z.w, I put it to the gentlemen on the industrial side of th nals Wel‘fl eX]gg}?eCIL GAt fhe tl(r}ne Wheil‘ it w?s decided, on th;e ;nl1-
ference that they, no more than any sanitarian, would app; five Of. tde i {h : iso 11?((; }(?‘p}? rzt 1onj, :) C{ eén%ve t}(iomp 3.63;
having a milligram of lead in every gallon of the ci o Fhe INAYSEY A0aL . MaZakg, Walch, af le;iarle dl:y l()a medica
if the city’s water supply contained 1 mill uittee as & most important one, namely, the handling by garage
supply. Yet 1 3’_1 £ it Hust about tHE e n and filling station employes of concentrated fluid, all of the
gal_lon we would take daily ﬁl v "t] on the basis Br IS terial which was then out on the market was returned to the Ethyl
which, as nearly as we can %1 b 1Y K asnecintis G ‘ wline Corporation. This came in in varying quantities and at
el ove, e ol o-f i T ’y. d ferent times over a period of a number of weeks, and it came
parts, would be expected to mhi_"le' di el i such quantities that the immediate disposal of it was a matter
I. nse h?re o awhete T will notfr:,ﬁ j; nox!?vj;al\g: some difficulty. Various storage rooms in and about the build-
A.hc:e Hamﬂtop e Jf)urnal 5 ¢ 8 hmerllfc i e i;h’ s used for the blending and distribution of this material were
clation, She. is here and will speak for ferlsle nd ; kd for a time with the cases containing these small cans that
Doctor Harr.nlton expresses the mattte i futh i ana ll been returned, and it was only in that situation that the over-
L0as pos.81bly ik I.n § I }113‘3,': tsle_n eni)e thce t}Es‘pn" W took place into the room in which we were experimenting.
;lhls Vzry Isllm%o ;e pl;olgosg;inhtlt: geE:r?; \S1se 01,' its use ller these conditions an exposure on the part of these animals
azard, should not be : ‘

: : : Shad, not to the dust of dilute gasoline, which appears on the
be extended ntil we have ad qua and fu nformation e s ’ A%
3 teht: it tllt . thd c'nge auote e ezfltn Illazard in lic market, but to the dust which arose from the decomp051t10n
us that we are not introduct nother h h h

1 “hcentrated tetraethyl lead, a situation which presented oppor-
e ! ity for absorption of an enormously greater quantity than could
i : > Thompson ‘ aLsOSH . Yiug q ik
The Crmarman. I am going to ask Doctor P | " under other conditions. It was under these conditions that
folll)owé T There are others here very much Mimals absorbed lead—conditions which, let me emphasize,
octor TuomrpsoN. Ther ‘

s g this subject than I, and T should like to ~ 10 relationship to the hazards existing from the handling and
petent to discuss this su )

a N hine lbutiion of diluted tetraethyl lead in gasoline.
P l?f}ﬁ t%Doqtor EdIg)ar.t V%d g'z;zu B2 i L M€ is one other point that I should like to make with regard
e Cmammman. Doctor 4 _

Doctor Epcar. With D Thom P ion, "¢ Doisoning of certain persons who were ex perimenting with
i pson’s permission, % g o /P X

: 4o rp Siolg)gic:i che(:r(i:g: or Zven a physician, W gl lead, whose specimens of feces and stools, or feces and

being a phy _

h(‘)Ve !)(;() or §e oe answer l 1I|]eS ) y . | : 5 & L t n ny ay a
l l h n he 1 10NS, 1N( il m Self W 0 'ed lead lx-ll one w }10 e}&perlmen Si 1 a W (
Tl C D tOI Kehoe ' :I' t Etr a Bt}l:s 1 lead 18 bO LlIld tO a‘bSOI b a cer talll

=,‘| of vapor of tetraethyl lead into his body. I see no possible
ks 'om that condition. One may work with a very good hood,
e Very business of treating the animal with concentrated
1. lead and staying in the same room with it there would

AN absorption of lead. It seems to me that the absorption
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of lead which will occur under those conditions is also p | qate to amswer that question. The experiments in question
relating to the absm.*ptlon through the skin or inhalation ' 1meried out by Doctor Edgar and it would mor: properly be
as occurs in the dilute form of 1 part of lead to 1,30 ¢ ed by him. I may say though, as a matter of practical ex-
gasoline. In addition to that, 1 should like to point ouf .Wece, 1 have had under observation a considerable number of
tity of lead. found 1n t‘hese specimens is no greater than ¢ lei,hé) have been exposed to these hazards, and we found that
tity found in the specimens of control persons whom e 4 the introduction of the gas masks we got a very satisfactory
inution in illness among the men, so the question of whether or
W e gas masks are of any value may be considered answered on
{ pasis ot of theory but of actual experience.

i to the proper warning to the users of gasoline, various cards
gibing tetraethyl lead, describing ethyl fluid, describing the
gline, have been sent out with every container which has gone
. of the blending plant. The character of the poison and the
pgers attendant upon its misuse have been made perfectly plain
all users.  Of much more importance, however, since one can not
hend on either the intelligence or persistence of persons who
uld have to handle this sort of material, a thing of utmost im-
stance was done when the concentrated fluid, as originally put
{ was taken off of the market. This was done as the result of
Ladvice of the medical committee. Considering this was a haz-
which in the hands of careless persons would not be taken care
it was felt that the ethyl fluid, in concentrated form, should be
mediately taken off of the market and should be handled only
ich places as would properly regulate and control the manner
Its mixing. The hazards, therefore, from the small containers
i from the lack of information on the part of the public have
Il done away with by one stroke by that simple measure of tak-
”t‘he concentrated stuff off the markct. There may be found, as
litter of fact, one or two places yet where some of these small
Stan be gotter. If that is true, and I 'am not in position to say
‘ot true, it is only because they have not been' returned; none
" shipped out and none will be shipped out.

:t;ther point which was brought out and which is of general
0 nce I. should like to cover, that is the matter of two attitudes
- e said to exist, one on'the part of the industrial group and
. . , M the part of the medical group, with regard to hazards which
the hazard, particularly so since there has been tl ¢ said to exist. In the past several months—as a matter of
commotion abou.t ‘f 190ney Wioas! afnd all that sort fOP some time—these hazards attendant upon the distribution,
there are those individuals who think they have b‘?""“ b ture, and production of tetraethyl lead have been not in
who have some perfectly definite lesion, recognizable ‘nds of the industries; they have been in the hands of medical

sician, not due in any way to lead. 2 10 have had the interests of the public at heart. I am con-

. ;xgt to ttﬁlel Ilna‘gcer as tt(})l vvhet;lhegl mfﬁlks may &e;‘ﬁ} harom the association I have had with the company that has
is tetraethyl lead, or rather whether they can be U B of ‘e (distrEROR ST Wi dolntoRit sl
I might say that experiments have been conducted 2 1 0 = bt T

) A " One of complete recard for facts. They hs
laboratory of the Ethyl Gasoline Corporation which ‘ p = o il

we are able to find out, presented no exposure to the
hazards which bring about lead poisoning. The quantit;
fore, in these excreta are, to my way of thinking, of no .
importance to the matter in question. )

“As to the question whether or not all the poisonings
occurred from tetraethyl lead have been reported, if there
any poisonings which occurred other than those which 1
reported, they have not come to my knowledge. As a matt
there is no manufacturing or blending plant at Whitin,
I do not know how anybody could have been actually
that place. I might say this, however, that due to the
which arose from certain items which appeared in the ne
there was a considerable number of men scattered ove
some of whom may have happened to be in Whiting, wh
the notion they had been violently poisoned by tetrae
have had occasion to examine a number of these persol
sons will be found in almost any community, and up to
T have not been able to find evidence of any foundation i
made by them. For example, a man reported to me,
that perhaps he was suffering from tetraethyl poison.
to the dentist, and had a condition of his teeth, which, o
of some weeks, the dentist was unable to treat with goo
the dentist suggested, I imagine, as the easiest way o
that this man had worked in a filling station where
had been sold), that this was probably the reason f
clearing up. It so happened that this man ha
typical case of trench mouth, which on proper treatmer
in the course of a few days. Situations of that sort ha
view of the little knowledge existing as to the actual
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From his comments here it is apparent that Kehoe himself is arguing that the mere presence of lead in the body should be taken as a natural event. Such a belief was completely facetious as there was not a shred of evidence in 1925 that lead was a normal part of the human body. Indeed William Bayliss' textbook of normal human physiology (1924 edition) fails to even mention lead, an entirely appropriate omission given that lead has nothing to do with normal physiology . The following speaker challenges Kehoe on his assertion.
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themselves repeatedly not so much as being interested iy,
being interested in facts, and if it can be shown—if it ;
the result of this discussion—that an actual hazard exisf
handling of ethyl gasoline, that an actual hazard exists frop,
gases from motors, that an actual danger to the publie is

Poctor HexpersoN. Had he not been working with ethyl gaso-
]iﬂef)ctor Morton. No. )
octor FrINN. I_object to the insinuation just expressed by
or Kehoe that quantites of 0.7 and 0.8 milligram of_ lead are
result of the treatment of the gasoline with lead, the digt: o findings in the normal stool. In an examina‘tlon of 25
gasoline with lead in it will be discontinued from that mop, "0;015 of men supposedly poisonea at. the Standard Oil plant in
that there is no question. - ; ‘ Jyway we were able to detect lead in only 18 or 19 cases, and
I make no plea for industrial progress, because in my ow, me’ stools of these men were examined more than once in most
industrial progress is not synonymous with human progre; . qances. Doctor Touart can correct me if my statement is incor-
but I must say, from the standpoint of industry, that wh o, As I said this morning, the recorﬁis of over 500 men showed
rial is found to be of this importance for the conservat it lead was present in the urine only in 20 per cent. Tlflese men
and for increasing the efficiency of the automobile it is Jere exposed to lead in their work. M{ most medical men
which may be thrown into the discard on the basis of il agree that lead is not a common finding in the feces and urine
It is a thing which should be treated solely on the basis f the normal man. !
That has been our attitude from the beginning, and that Doctor Aus. I should like to say a few words about the experi-
tinue to be our attitude. et pental side. Two or three things struck me this morning quite
The CmairmaN. We have this discussion divided so gearly, which T think men who have not been working in the
trarily, I fear; but are there any remarks by anyone on nvestigative side would hardly appreciate. First of all, the dif-
mental phase of this? . prent types of animals vary tremendously in susceptipiity to lead
Doctor Morron. I would like to answer Doctor Hend foxication. Gruinea pigs, pigeons, rabbits, and cats are fairly
the letter he has in regard to a case of lead poisoning. wisceptible.  Some animals I have not worked with, so I can not
man he refers to is the son of the dean of the law dep ay definitely whether goats or monkeys are susceptible or not, but
the University of Kentucky. He was working in the ex logs, chickens, pigeons, and rats are only fairly so.
laboratories at Whiting, Ind. A few days after the j The same thing is true of the blood picture. Some of the blood
full of the New Jersey accident, where a number of m ctures given this morning might tend to give a Talse umpression,
a result of lead poisoning, this young man took sick. keause many animals will not show blood changes, as, for instance,
uate of the University of Chicago, and he was treated nemia during lead poisoning, and when it is slight stippling does
the medical staff of the University of Chicago, who ¢ It appear in many animals, such as cats, hens, and pigeons. As
a diagnosis of lead poisoning but said that his trouble w s looks over the experimental data one has to be careful to realize
ness. I saw him, examined him, and had Dr. Ralph hat different types of animals give you different results.
of the Chicago laboratory, examine the urine for lead ly, about the discussion of lead. analysesmd analyses
the blood examined. Everything was negative, so that ' particularly difficult when analyzing the bones. When one re-

was neurasthenia or nervousness. He went home to 0tts 3 tremendous variation, as, for instance, a high content of lead
father had three men at Louisville, I believe, take car ' dcutely poisoned animals, and then a low content weeks later

two or three weeks. We afterwards received a lett 0 there was found to be only an elimination at most of 10

the men at Louisville which said that no signs of le Borams i thie fhces and urine, the question arises whether per-
had been found and that the diagnosis was nervousni DS the discrepancy lies in the difficult analyses. It took us several

rotic case. i ths to learn how to recover all of the lead present in bone, for it
Doctor Hexperson. This letter states he had been: ’lvery dificult il

several months to investigations on the method of dev The analyses which have been reported as found in normals I
ethyl lead. The doctor denied that. {

i ; b.n,ot corroborate. VWe have done many determinations in normal
_Doctor Morrox. He was experimenting. He Wwas \ Viduals in the last three years, and so far as can be made out
ethyl. He was not making it. 4 individuals do not have lead in their stools and urine. Not-

1 oct
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for battery works of any kind, and so on thtrou'gh the
which we know presented lead hazard. Histories were tal
man and physical examination was done by another wit
knowledge of the history, and specimens were turned oye

ihe first place, as regards the manufacture of tetraethyl lead, I
1,ersonally prepared to believe that while it is an extremely
' Lardous thing, it can be made reasonably safe as compared with
_ 4 manufacture of other very dangerous substances. I would de-
Jaboratory without either history or physical examination jore SOTe of the things that were said this morning as regards
with the names and numbers, and those specimens, both of J oless handling of it for a.long time without any dangerous symp-
feces, were examined. The amount of lead Wh.iCh was for oS because the imprc.assion might readily get about that that is a
foumsyin these spocimens/was/as muchs sunprich todE fo thing to do. I think the escape from dangerous symptoms in
body in this room. This report was presented to me yes {ese circumstances was unquestionably a pure piece of luck. There
have 1io reason to doubt its aceuracy, and there it is. an be 1O doubt that in the handling and in the manufacture, in
what it is. The result is not complete, because we have on go first place, all the mechanical precautions that can be taken
10 men out of 30 who had exposure and 10 men out of 64 w dould be taken, and in addition to that there should be extremely
exposure. , areful observation of. the plant all the time.

The data on this particular matter will be completed and I have also very little doubt that the transportatiqn and gross
Jater, but it just happens that 10 men on whose specime fistribution of it can be reasonably safely handled if done very
reports ‘were taken at random by the laboratory group, the arefully. I was 11gpressedz however, by the numbers that Doctor
no knowledge of the number of controls or the number ‘ehog mentioned this morning as showing symptoms. Out o.f 100
men, and it simply turned out the way I presented it. inen since la§t August, 18 had shgwed §ymptoms that could be inter-

Doctor Hacearp. Doctor Kehoe’s report certainly show neted as being some degree of m11<.i poisoning. That means, it seems
hazard. People do not have lead in their excreta unless lo me, that the methods of handling were as yet far from perfect.
been an exposure to lead. In the past lead has been fo [t is 2 high incidence of lead poisoning in any kind of occupation

the excreta of typesetters, painters, and the like. But shere there is exposure to lead to have in that time 18 per cent of
: jorkers show symptoms of lead poisoning. ;

Nevertheless, I think the manufacture and gross handling of it
wild be made reasonably safe as compared with many other things
bat are done and must be done. But that means that everything
st be done with constant care and watchfulness, because disturb-
lits may occur at any time which might lead to serious results;
Id under the best circumstances I feel sure there would be occasion-
4 serious cases of poisoning. That, however, is unfortunately
“essarily true in the handling of all dangerous chemicals, and it is
‘erally recognized that that does not make the manufacture of
‘In a thing to be necessarily limited or forbidden.

I the other hand, I have been in much doubt about the question
‘¢ use of the product in garages and sales stations and in regard
- ¢ question of the effect of the exhaust. I have been very much
ressed by an examination of the results reported here to-day.
;nl}_' evidence that I have heard that would indicate that it may
_. ue_ls the evidence that Doctor Kehoe mentioned in the group
spitéed of people exposed to it about garages where it was used.
i, © °f what Doctor Kehoe has just said, I think that his work
:’, Ve to be neglected for the reason that the finding of lead in
I, ..2rge proportion of control people means that however care-
iQallelse observations were made there was something wrong
- Uly. Yery careful and prolonged work by our group and

appear that such a general exposure could only come fr'om
and that is the leaded gasoline which was widely used
when he made his study. Doctor Kehoe’s WO?k"OﬁGBS’
mental demonstration of what sanatarians had assumed
grounds. : : i e
The CuamrMaN. Is there any further discussion O
mental results? If not, I will ask Doctor Eds'al}, of 1
open the discussion on this subject from the clinical

DR. DAVID EDSALL
Dean School of Public Health, Harvard Universi:

I suppose I am asked to speak about the cljm'lcal
1 have had some experience in the general qge‘stlon
ing. I would say that I have not had clinical @
tetraethyl lead poisoning. I have not seen cases.
conditions under which it is produced and handled,
edge in the matter is really confined chiefly to the i
of lead poisoning and experience in that for a gO_Od a

The Caammax. We want to bring out everything 3

Doctor Epsarr. I speak then from the stan(.ipomt"
somewhat experienced in lead poisoning and in indus
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other groups has shown that lead in the excretions of a
normal persons is very unusual and can be traced genera
previous exposure. Therefore one must feel that with t
that were taken as controls something has been overlooke
were technical errors, and therefore the results can not be
On the other hand, I am impressed by Doctor Sayers
a large amount of lead in the dust of the chamber in whi
were exposed and in which an extremely high degree of v
was being carried out. Of course larger amounts of tetrae
were used than are used commercially, but, on the other han
Henderson is technically correct in saying that the standare
of carbon monoxide in the experiments to 1 in 10,000 is n
for the conditions in garages often provide a higher pr
carbon monoxide. g
" Those two things will probably balance each other, so T ‘
can take Doctor Sayers’s results as indicative of what n
in garages, not necessarily as what will occur but as the
dence we have as to what may occur.
We are dealing here not with tetraethyl lead but with lea
the observations in regard to lead that have been made
yedrs are observations that can be directly transferred to-
tion. For 100 years and more observations have been ma
effect of having a noteworthy amount of lead dust aro
occupation. We know what happens to some of the peop:
toit. It is not a question, then, whether there is or is not
There is a hazard, if these observations of Doctor Saye
observations of Professor Flinn are correct. The ques‘ti
great is the hazard? Judging from other conditions
in which lead dust occurs, I am disposed to believe that tl
is a noteworthy one. How severe I am not prepared t
only way in which one can determine how serious it :
through a very large number of extremely carefully car:
servations as to what the effects are upon a large num
beings with ethyl gasoline in general use in the neigh
which these people live. o
It has to be remembered, and this can bé r‘epeatéd\(i%ii
after occupation, that even where there is a noteworthy
a limited number of people show clinical s’ymptoms"fi ;
ing that are clearly recognizable. A very much large!
you examine carefully, will show signs of ill healthiof 1
character, and these are the things that are very likel
looked. They show chronic disease, as of the gastréifi e
anemia, and vague chronic disorders of health much mor
than they show the commonly recognized effects, name!
or paralysis or mental symptoms of lead poisoning. 1

77

reatest skepticism general statements as to lead hazards, such
reports that ¢ nobody has been sick” or “nobody has shown any
toms of lead poisoning.”
sYTlmt_ kind of testimony is negligible. The only kind of testimony
ot would show whether there was lead poisoning or not would be
psed o0 extremely careful and highly experienced observation, in-
Juding carefully carried out examinations of the excreta and in-
Juding also the recent methods that Doctor Aub’s group have been
qrying out of producing artificial acidosis and determining
ghether this leads to lead excretion in exposed people who have
- carrying lead quietly in their systems without having symp-
ns and without excreting any of it under ordinary conditions.
" That is one of the most striking things in regard to thus whole
juestion, that persons may be absorbing lead and keeping in their

gystems 2 large portion, and yet have no obvious symptoms. Then

e persons may develop symptoms or show excretion, owing
smply to alterations in their diet, or to other simple eircumstances.
nder ordinary conditions you may say that besides those people
sho show definite lead poisoning in consequence of exposure to lead
flere are a much larger number that are carrying lead and are
fierefore potentially liable to symptoms of poisoning.

The only conclusion that I can draw from the data presented here
t-day is that in the question of the exhaust and to a certain extent
i the question of the effects of the ethyl gasoline mixture, we are
lmling with a matter that has to be judged by the accumulated
iperience of many years now as to lead poisoning in whatever cir-
imstances or occupation it occurs. And I can not escape feeling
lat o hazard is perfectly clearly shown thus far by what has been
*borted here to-day, that it appears to be a hazard of considerable
ment, and that the only way that it could hé said that it is a safe
"g to continue with that hazard would be after very careful and
Mlonged and devoted study as to how great the hazard is.

crn Ogcupa.tions in which there are lead hazards it has been the
\! ®asing viewpoint not only of public health men but of industries
?Selves and of governments, for many years now, that a hazard
been discovered must be relentlessly struggled against and
gszlally eliminated before the conditions are passed as being ap-
L When we are dealing with industry, with a manufactur-
ep."OCess, that is nearly always a feasible thing, and it has been
o 1 Some of the lead processes that at first looked as though they
W(f)el‘fectly impossible to control. But there you have a group
i thers entirely controllable as a group. Regulations which
:tei Put upon them can be carried out with care and the whole
it Is within the control of the individuals who are responsible

.
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Preferred Customer
Acidosis, a condition at least transiently present in many serious illnesses, allows lead to leach out of bone and enter the blood stream where it can do further damage. This is evidence that lead in bone can be in dynamic equilibrium with other body tissues. As such it remains a hazard until it is completely eliminated from the body.


