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WESTMINSTER MEDICAL SOCIETY

MEETING

OF

SATURDAY, the 9th of DECEMBER, 1837.

Tae Committee appointed to inquire into
the truth of the statement made respect-
ing the presence of arsenic in certain
Candles now extensively used in this
country, have agreed on making the

following

R E B .

It will be in the recollection of the Society, that

at their meeting of Saturday, the 28th of October,

a member brought to the notice of the Society the

fact of an hypochondriacal patient having fancied

himself injuriously affected by the use of par-
B
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ticular candles supplied to him at an hotel ; in
consequence of which he had forwarded a piece of
one of them for analysis to a professor of chemis-
try, who had reported that the candle contained
a notable quantity of arsenic, sufficient to account
for the morbid symptoms described by the patient.
As neither the name of the patient, nor that of
the chemist, was mentioned, the allegation rested
solely on the responsibility of the member who
represented it to the Society, and who added, that
from information he had subsequently obtained,
there were reasons to apprehend that the practice
of adding a large quantity of arsenic to a parti-
cular sort of candles, at present purchased in
London, was by no means confined within narrow
bounds. He therefore submitted to the meeting,
that the question, being one which deeply con-
cerned the public health, was deserving of the
serious consideration of the Westminster Medical
Society.

After a lengthened discussion—the Society,
having heard, on the one hand, the opinion of a
high legal authority read, declaratory of their
competency to investigate every part of such an
allegation ; and, on the other hand, having re-
ceived much valuable information from an emi-
nent chemist present, (not a member of the So-
ciety,) which went to confirm the statement of
the presence of arsenic in candles, came to the
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resolution, on Saturday, the 4th ult., of appoint-
ing a committee, consisting of

Dr. Appison. Dr. ScorrT.
Dr. Cu. J. B. WirLiams., Dr. A. Topp TrHOMSON.
Dr. James Jouxson. Mr. CosTELLO,

Dr. GRANVILLE.
Mr. Goupine Birp, Lecturer on Experimental Philo-
sophy at Guy’s Hospital,
(all members of the Society,)
Mr. EveEritrt, Lecturer on Chemistry at the Middlesex
Hospital ; and
Mr. Ricoarp Purnnies, Lecturer on Chemistry at
St. Thomas’s Hospital,
(not members of the Society ;)

with instructions to make every necessary inquiry
into the general question as to the presence of the
poison in candles, and in what proportion ; and
also as to the probable effect it might have on
animal life during combustion: eschewing, at the
same time, every personal reference to the manu-
facturers and sellers of such candles.

To these instructions your Committee have
strictly adhered, and they now present to the
Society the result of their labours.

Those who have followed the progress of ana-
lytical and organic chemistry for the last quarter
of a century, need mnot be reminded, that
CuevreuL, one of the most distinguished French

B 2
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chemists of the present day,—in the course of a
laborious and interesting investigation into the
nature and elementary composition of animal
fats—an investigation which lasted ten years, and
has been characterised by Berzelius as the most
complete and most perfect that has ever been un-
dertaken by chemists—discovered that common
tallow consisted of two distinct substances: the
one solid, the other of the consistence and ap-
pearance of olive oil; to the former of which he
assigned the name of Stearine, (tallow,) and to
the second that of Elaine, {oil.)

The first of these substances, the only one with
which the Committee had any concern, when
modified by saponification, crystallizes (1nits pure
state) in long brilliant and silky needles, arranged
in large compact masses, beautifully white, almost
odourless, and resembling, in a great degree,
those square lumps of pure spermaceti, which
may be seen exhibited in the windows of wax-
chandlers’ shops in London® With these physical
advantages over ordinary tallow, and another
also, namely, that of resisting a much higher
temperature without melting, it might have been
expected that this modified Stearine, as it will
be called for brevity's sake in the course of this
Report, or solid Stearic acid, would soon have
been employed for the purpose of fabricating a
superior sort of candles. Such, however, was
not the case, until several years after its disco-

o
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very, namely, about six or seven years ago, when
Stearine candles were first manufactured in Paris ;
for they appeared to have formed part of the ex-
hibition of the products of French industry which
took place in that capital in 1834, and which has
been described in a work in three vols. 8vo., by
Baron Charles Dupin.

From authentic documents in their possession,
your Committee learn, that the mode of manu-
facturing candles with Stearine, had at first pre-
sented difficulties which were only overcome
by some process that was kept a profound secret
in Paris; and a knowledge of which was sold
some time after to a London manufacturer,
who immediately introduced it into this country.
The names of the parties are known to your

Committee, and will be found in the minutes of

their meetings, as well as among the documents
laid before the Society; but the introduction
into this Report of such names, or of that of any
other manufacturers of Stearine candles, under
whatever denomination they be sold, has been
deemed unnecessary and unadvisable.

Although Stearine was prepared in London in
considerable quantity, candles manufactured with
it were not, at first, so numerous as they have
become since ; owing to the secret process em-
ployed, to render them fit for sale. Your Com-
mittee have been informed, by a very mtelligent
manufacturer of candles, who made use of, but

Appendix,
Pagre 43,
(note.)
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has since given up the process in question, that
an individual, in possession of the secret, went
about to the candle-makers in London to sell, for
a consideration, not only the mode, but the very
material, with which Stearine was to be made fit to
be converted into showy and attractive candles for
the market.

The material in question was very soon ascer-
tained by some of the candle-makers to be pow-
dered white arsenic; and thus having emancipated
themselves from the tax which they formerly paid
for what had now ceased to be a secret process,—
those persons were enabled to extend the field of their
operations, whereby the practice of manufacturing
Stearine candles with arsenic, became wvery soon
almost general. Nay, such was the effect produced
on the market by the appearance of this novel and
extensive branch of trade, (at a price lower than
that of any other candle except those of common
tallow,) that some of the most respectable manu-
facturers of wax and spermaceti candles, were com-
pelled to resort to the making of the new Stearine
candles, (according to the then well-known process,
which your Committee have learned, consisted in
putting one pound of white arsenic in every hun-
dred weight of Stearine,) in order to retain their
customers, and, in some measure, indemnify them-
selves for the losses sustained, in consequence of
the great diminution that had necessarily followed
in the sale of every superior sort of candles.

=
i
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As is generally the case in all matters of this
kind, notwithstanding the notoriety of the practice
among the trade, the public, whose welfare was
likely to be affected by it, remained in ignorance
of the fact, that in using the new Stearine candles
they were burning arsenicated candles ; until Mr.
Everitt mentioned the subject in a lecture de-
livered in June last, before the Medico-Botanical
Society—and again until Dr. Scott, in October, as
stated in the introduction to this Report, brought
it to the notice of the Westminster Medical So-
ciety, and led them to the present investigation.

The admission made by the parties themselves,
who employed it, that arsenic was contained in the
candles in question, might have been deemed suf-
ficient for the purpose of the present investigation:
but your Committee could not rest satisfied with-
out verifying the fact by chemical analysis, and still
less without ascertaining the quantity present in
each candle : as that point was held to be of great
importance 1n determining the probable injurious
effects of such candles on the human constitution.

Accordingly, a great many specimens of the
candles in question, were procured from several
shops, under various denominations, and were
submitted to accurate analysis. This was confided
principaﬂy to Mr. Everitt, who repeated his ex-
periments before several of the Members of the
Committee, and whose results were afterwards

I11.
Cuesmicarn Ex-
PERIMENTS TO
PROVE THE
PRESENCE OF
Ansenie,

Appendix,
page 38, and
passim,
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corroborated by some fresh experiments made by
Mr. Golding Bird, supported by the testimony of
Mr. Richard Phillips.

The Society, through the kindness of the first
of these three chemists, had an opportunity of
witnessing, at one of their ordinary meetings, the
repetition of some of the experiments in question,
which consisted not only in testing the water (with
which the suspected Stearine had been boiled for
some time) by proper re-agents denoting the pre-
sence of the white oxyde or arsenic; but also in
reproducing the metallic arsenic from the precipi-
tate that had been obtained in the liquid by
means of sulphuretted hydrogen gas.

Through the various experiments which he
made, and often repeated, Mr. Everitt satisfied
your Committee that the quantity of white oxyde
of arsenic, or arsenious acid, contained in the
candles submitted to analysis, varied in different
samples from ten to eighteen grains in the pound
of four candles, and that the largest proportion of
it, namely, four grains and a-half in each candle,
was found in the specimen which bore the lowest
price of sale.

' By another set of very ingenious experiments,
conducted with the greatest precision, it was as-
certained that this quantity of arsenious acid is
only mechanically mixed with the Stearine and
not dissolved in it, (the saponified Stearine ap-
pearing to be scarcely capable of holding any
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portion of it in solution :) and it is worthy of re-
mark, that a larger quantity was found at the top
of some of the candles, which in the act of mould-
ing forms the lower end in the mould, than at the
bottom.  The difference between the two ends
amounted to nearly one-third of the whole : so
that when such a candle is first lighted it must emit
a larger quantity of arsenious acid, than when it
is nearly burnt out. These several quantities of
the poisonous substance are given out during the
combustion of the candle, in the form of subtle
vapours of arsenious acid, a fact which was
proved by the deposits obtained on the inner sur-
face of glass vessels placed over the lighted
candle, and which deposits were carefully ex-
amined.

But in order to leave no vestige of doubt on
this point, Mr. Everitt contrived a little apparatus,
by means of which the vapours emitted by a sus-
pected candle in a state of ignition, were obtained,
partly in a solid form, adhering to the inside
of the body of a retort ; and partly dissolved in the
condensed steam deposited in the horizontal tube
of the same retort, which was kept, for that pur-

pose, in a constant state of refrigeration. Under B

both those forms arsenious acid was detected.,

It is to the interesting question of what are the
productions of the combustion of arsenicated ani-
mal fats, that one of the members of your Com-
mittee, Mr. Golding Bird, chiefly directed his

Appendix,
page 41.

Appendizx,
Page 39, Exp.
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attention. He first experimented on arseniferous
gases, and afterwards instituted some direct trials
with a mass of fat, in which arsenious acid was
mixed, and which by means of a wick was set on
fire. In watching the operation in both cases,
Mr. Bird convineced himself of the fact, that ae-
cording as the combustion is impeded or free—
that is, according as more or less oxygen has
access to the flame—metallic arsenic—or the so
called black oxyde of arsenic(?)—or arsenious acid
is given out and deposited under their respective
characteristic forms. According to Mr. Golding
Bird’s experiments, there might be a point of such
low combustion in the burning of arsenicated fats,
as to give rise to that most deleterious and fatal
oas called arsenuretted hydrogen gas.

In the course of their analytical inquiries, your
Committee received specimens of candles for ex-
amination from clubs, institutions, and private
families, some of which were found to be arseni-
cal, while others were not so. And in order not
to leave any point undetermined, the analysis, in

~ some instances, was extended to wax, spermaceti,

and the old-fashioned composition candles, in
none of which the noxious material was detected.

It would be superfluous to specify more mi-
nutely or technically to the Society, the several
operations gone through by your Committec, with
a view to settle the chemical question of the pre-
sence of arsenic in the above candles. It is suf-
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ficient to state, that the fact of its presence in
such candles was established beyond all possible

doubt, and that the quantity contained is con-
siderable.

Your Committee next directed their attention to
the best mode of ascertaining, as far as such an
investigation can admit of demonstration, the pro-
bable effect which the respiring of the ascertained
quantity of arsenical vapour might have on animal
life ;and after some consideration, it was determined
to expose various living animals to an atmosphere
in which arsenicated, or stearine candles, were
burning, at the same time that an equal number of
the same species of animals, and, as nearly as pos-
sible, of the same age and strength as the first
set, were placed in an atmosphere of similar di-
mensions, wherein spermaceti candles only were
used.

The Committee being anxious to convince the
Society that every measure of precaution neces-
sary to ensure accurate results in the physiolo-
gical experiments about to be undertaken was
adopted, have directed the apparatus employed
on the occasion to be brought into the Society’s
apartment, at this meeting, in order that it may
be examined precisely under the circumstances in
which it was used, when the experiments were
performing.

The apparatus represents two sets of two cham-
bers each, made of deal boards, the one set

IV.
COMPARATIVE
PuysioLoci-
cat Exeeri-
MENTS ON Ani-
MALS WITH
ARSENICATED
AND ORDINARY
CANDLES.

IV. (a)
D!':SL'III PTION
OF THE AI'I'A-
RATUS,
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measuring two feet by three and three feet deep,
and the second two feet by two and three feet
deep. Their interior is ventilated by contrivances
similar to those which are recommended for large
assembly-rooms, namely, by several openings at
the bottom and top ; so arranged, that the whole,
or only part of them, may be used. The top, or roof,
of the chambers takes off to admit of the ready
introduction and removal of the animals ; and there
is a glass-door in front, through which all that
passes within can easily be observed. These
wooden chambers stood at the height of two
and a-half feet from the ground, supported upon
wooden uprights, and they were fixed within a
spacious and lofty apartment, well lighted and
well ventilated. The two largest chambers were
marked A and B, the smaller C and D.

Into the letter A two strong and lively linnets
(Fringitla Linaria) were introduced, confined in a
large cage together, raised on a stand, and placed
in the centre, with two guinea-pigs and one rabbit
in perfect health. In letter B a similar cage was
placed with two guinea-pigs and one rabbit. Four
arsenicated candles, one in each angle of the cham-
ber, were lighted in A ; and an equal number of
spermaceti in B. In C two greenfinches, (Fringilla
Chloris,) and in D two other linnets, strong and
lively, (particularly the birds in C,) were confined,
within a cage properly suspended, with three
arsenicated candles lighted in the first chamber,
and three spermaceti candles in the second.
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The experiments in A and B began at two
p. M. Monday, the 27th November, and those in
C and D at half-after three p. m. Tuesday, the
28th November ; and all of them were continued,
from day to day, until Saturday evening, the 2nd
December, beginning each day about ten o’clock
A. M. and terminating at the same hour in the even-
ing, when the cages were taken out, and all of
them suspended in an ante-room, cleaned the next
morning, and a fresh supply of food and water for
the day administered, before they were again re-
placed in the experimental boxes.

A thermometer was suspended in each of these
boxes, so as to be easily seen by the observer,
and a strict watch kept by some member or other
of the Committee, but especially by Dr, Scott, at
whose house the experiments were made, respect-
ing what was going on within the boxes in refer-
ence to the state of the animals, their movements,
and power of feeding, the temperature and venti-
lation of the chambers, and the manner of burn-
ing of the candles. All these remarks were in-
stantly comnutted to writing as soon as made ; and
your Committee beg to lay before you this curious
register, which extends over a week’s time, during
which observations almost hourly were made for
seventy-two hours. In the course of that period
several pounds of arsenicated candles were burnt
in A and C. As a general statement it may be
remarked that, with the exception of the first day,
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when it varied from eighty to ninety degrees, the
temperature of all the boxes was kept, more or less,
at the standard of summer heat, as the most con-
genial to the animals submitted to the experiment,
—that ventilation was maintained as perfect as it
could be,—and. that in neither food appropriate
to each, nor in drink, were the animals stinted
in the course of the experiments.

In reporting the result of their observations
made on the animals during those experiments,
your Committee intend strictly and rigidly to ad-
here to a statement of the facts and phenomena
observed, without venturing an opinion as to
any relation which such facts or phenomena might
bear to the vapours of arsenic, as a cause. Having
once proved the presence of the poison in candles,
and its volatilisation during combustion ; and hav-
ing faithfully reported in the register laid before
the Society, what several of the members had an
opportunity of repeatedly witnessing in respect
to the progressive condition of the animals experi-
mented upon, your Committee leave it to the
Society and to those who may peruse the present
Report, to draw their own conclusions.

After exposure to the candles containing arsenic,
for the space of three or four hours, one of the birds
in A became visibly affected, but recovered in the
night, on the experiment ceasing. At the termina-
tion of the first hour, (on the resumption of the ex-
periment on the following day, Tuesday,) the same

hinu:r.u =
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bird became again affected, and in an hour more it
died. Its death was followed by that of the second
bird half an hour later. These two birds had been
in an arsenicated atmosphere for seven hours and
a-half altogether.

Three more linnets were immediately put into
the cage of chamber A, with two arsenicated can-
dles instead of four. In about four hours they
became dulland stupefied on their perch, although,
at first, they appeared particularly the reverse.
they seemed much inconvenienced for the rest
of that day. On Wednesday three Stearine can-
dles with arsenic were lighted, and the three
birds who had recovered in the course of the
preceding night, were not long in exhibiting
symptoms of uneasiness. They drooped their
wings, breathed laboriously, and kept their beaks
constantly open. They continued so through that
day. On the following day, two of them became
much more distressed three hours after exposure
to the candles ; an hour later one of them fell,
as if from vertigo, from its perch, and in half
an hour it died. The day after witnessed the
death of its two remaining companions, although
when replaced in their chamber A, at ten o’clock
that morning, they appeared to have recovered
their usual state of health.

On that day, at twelve o’clock, one of these
latter birds had been seen to gasp for life,
unable to remain on the perch, and the other
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became equally affected by one o’clock p.m. The
register of observations at this part of the ex-
periments states, ¢ that the respiration of the
two birds was difficult, and that a convulsive
action of the whole body, moving backwards and
forwards, was noticed, with the head drawn on one
side, the eyes closed, and the beaks open and
pointed upwards. On being stirred, one of them
strove to gain another perch, but failed and fell
to the bottom of the cage, where it made various
struggles to fly upwards and regain its station,
without success. It, at last, after various crawl-
ing attempts, gained the edge of the water-cup,
on which it balanced itself in a state of evident
convulsion, breathing with difficulty, its beak
wide open, and the eyes closed. Its sufferings
increased in the course of the next three hours,
and at eleven o’clock p.m. it was dead. Its com-
panion presented at the same time similar symp-
toms of distress, which terminated likewise in
death, as before stated, in the course of that
night.

As for the two greenfinches, exposed, some-
times to three, and at other times to two arseni-
cated candles only, in chamber C,—being much
stronger and larger than the rest, they seemed to
resist a longer time without exhibiting sigus of
uneasiness ; but they hegan; at last, to do so to-
wards the end of the third day, particularly with
regard to respiration, and the presence of perpetual

|
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thirst. They, also, died at last, on the night of
Monday, the 4th instant, having been exposed,
but at intervals only, for the space of forty nine
hours to arsenical vapours. The last struggle of
one of them was for water ; and the position in
which it expired, is so striking an evidence of
that fact, that your Committee have deemed it
right to leave the cage undisturbed, in order that
the Society may see how the little creature, having
reached the cup, and by stretching its neck over
the edge of it, having succeeded in dipping its
beak into the fluid, expired in that very position.

With respect to these seven birds which died in
the course of a week, your Committee will only
offer a few general observations, in addition to the
symptoms already specified. ~ First, it was re-
marked that they drank at least four times as much
water as the other birds not exposed to the arse-
nicated candles ;3 that when they had taken a seed
into the beak, and broken the shell, they re-
sorted to the water, and immersed the bill before
they swallowed the seed ; that they gradually lost
their inclination for food ; and, lastly, that they
were affected, during the best part of the experi-
ments, with diarrheea, accompanied by a con-
tinual propulsive and retractive action of the anus,
The discharge was a oreenish serous fluid, very
different from the freculent matter of birds.

IV. (8)
Geverarn Op-
SERVATIONS.
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The bodies of five of these anmimals were con-
fided for chemical examination to Mr. G. Bird,
who reported, that distinct, though minute, traces
of arsenic were found in them, under circum-
stances which led him to believe that the poison
had been either inhaled or swallowed.

Your Committee have only to add, in respect
to these experiments, that the two linnets, which
had only been exposed to the burning of sperma-
ceti candles, under equal circumstances of tem-
perature, ventilation, space, and food, never ex-
hibited the smallest deviation from health, and
are now alive and well.

Of the larger animals, your Committee has only
to report, according to the daily entries into the
register, that those in the arsenicated chamber A
evinced signs of distress from the second day ;
the rabbit in particular, which became dull frou:
that time, was constantly lying on its side, its
flanks drawn in, and its breathing quick, accompa-
nied with a tremulous motion. These symptoms,
which were not noticed in the rabbit of chamber
B, kept increasing towards the end of the week,
when the experiments were put an end to; at
which time the eyes of the animal had become
dull, the ears were drooping, yawning occurred
frequently, and the guinea-pigs as well as their
companion refused corn. They would take only
green food, of which, however, they partook in
diminished quantities ; while they accepted eagerly
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of water twice in one day. The same species of
animals, on the contrary, confined in chamber B,
invariably refused the water; they seemed as
lively and playful at the end of the week as when
they were first put in’; nor did they appear to have
lost flesh like those confined in chamber A.

It had been arranged that, with a view to ob-
tain some information as to what became of the
arsenical vapours, when once they were dispersed
through the chamber, an earthen dish should be
fixed over one of the candles at the height of two
feet and a half; and, also, that shallow basins,
holding distilled water, should be placed on the
floor near each candle. This arrangement, how-
ever, was not made until the third day of the expe-
riments, and was therefore in force only for thirty-
six hours altogether. Notwithstanding the short-
ness of the period, Mr. Everitt discovered, both
on the surface of the dish in question and in the
distilled water, ample traces of arsenic; show-
ing, that when arsenicated candles are burning,
the poisonous particles may fly upwards or fall on
the objects in the apartments near the candles.

Such are the authentic facts observed by your
Committee, to the simple narrative of which they
deem it prudent to confine themselves. But
although they consider this to be the most proper
course, with regard to their own observations; your
Committee would think, that they had but imper-
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fectly fulfilled that part of your instructions, which
directed their attention to the probable effect of
arsenious vapours on animal life, if they did not
briefly bring under your consideration the infor-
mation they have collected upon that point.

It has been stated, that during the combustion
of arsenic associated to animal fats, in which both
hydrogen and oxygen are present, the three pos-
sible statesin which vapours may arise, according
to the degree of combustion going on, are: hrst,
arsenuretted hydrogen gas; secondly, a vapour
holding a mixture of metallic arsenic and its so
called black oxyde ; and, lastly, a vapour of white
oxyde of arsenic or arsenious acid. The first is
only a possible, but not a very probable occurrence.
When it takes place, its effect on animal life is
quickly fatal. The second can hardly take place
at the temperature at which the combustion of
Stearine candles goes on. But the third is a more
general case, and it isto its effect on health and
life, that the Society need direct their attention.

Of the fatal effect of arsenuretted hydrogen gas,
the annals of science present two most lamentable
examples.

The first is that of the death of Gehlen, which
should be read where it is most feelingly detailed,
namely, in the ‘ Annales de Chimie,” vol. 9.
p. 110, in an extract of a letter from M. Rubland

to M. de Guyton Morveau, relating the death of
M. Gehlen.

i
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“ Munich, Aug. 1st, 1815.

““ My colleague, M. Gehlen, who must have
been known to you from the journal that he con-
ducted for several years, has just died in a most
miserable manner. During the last fifteen days
we had been preparing together arsenuretted hy-
drogen gas. The alcaline solution which we em-
ployed being too dilute, the gas was very slow 1n
manifesting its peculiar odour. Whilst filling in
succession several bottles, M. Gehlen attempted
to judge, from its odour, the instant when the hy-
drogen commenced to combine with the arsenic,
and it was thus he was poisoned. An hour had
scarcely elapsed, ere he was attacked with inces-
sant vomiting, rigors, and alarming depression.
He died in my arms after nine days of unheard-of
sufferings, (souffrances inouies,) a victim to his zeal
for the advancement of science. During the first
moments we administered all remedies that ap-
peared applicable, especially potass, milk, &e.,
but with so little success, that we must conclude
that arsenic combined with hydrogen is more
dangerous than in the metallic state, although the
actual quantity of the meta inspired may be infi-
nitely small. It is probable that, if, in the me-
tallic state, arsenic attacks chiefly the organs of
digestion ; when combined with a gaseous body,
it acts more directly upon the nervous system.”

This case appears particularly important to your
Commitee, from the very minute portion of poison
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inspired, so little of arsenuretted hydrogen gas
being really present, that the gaseous mixture ap-
peared to have been destitute of any particular
odour.

A second melancholy instance of death by the
spiration of the same arsenical gas, was referred
to in Committee by Mr. Phillips, as having only
last year occurred at Falmouth, The statement
is taken from a Cornish paper of the 30th of De-
cember, 1836, and shows, like the preceding case,
how awfully dangerous is this species of arsenical
gas, although the quantity of it may be very
minute.

“On the 5th of December, 1836, Mr.J. E. Bul-
locke, who has resided some time with Mr. Beard,
at Falmouth, delivered a lecture on the gases at
the Mechanic’s Institute, and on the 19th per-
formed a series of experiments in illustration of
that lecture. Among others he hazarded an ex-
periment on arsenicated hydrogen gas, procured
by pouring sulphuric acid on arseniate of zine
but the gas jar not having as much water in it as
he supposed it had, (he bLeing near-sighted,) and
the atmospheric air above the water diluting the
gas, he ix]k:unsiderate]y applied his mouth to draw
up the atmospheric air, while the process of the
generating of such gas was going on, and unhap-
pily inhaled a portion of the gas itself, which
being poisonous, affected his whole nervous sys-.
tem and ultimately his lungs. The case baffled
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the skill of his medical attendants, and although for
several days no alarming apprehensions were en-
tertained, to the great grief of his father and sister,
and a circle of attached friends, he died on the
29th, that is, twenty-four days after the accident.”

What may be the condition of the atmosphere
around a vessel or a burning candle, emitting va-
pours holding black oxyde of arseuic, as it has
been called, your Committee are not able to state,
nor is it to their purpose to inquire. Still they
find it asserted by Dr. Merat, in his voluminous
work on Materia Medica, that the poudre a mouches,
(which is the preparation of arsenic alluded to,)
employed in France to destroy flies, is fatal to
them, if they but approach the atmosphere around
the vessel containing its solution.

Of the deleterious effects of the vapours of
arsenious acid on the human frame, which more
directlybear on the present question, we find in the
Annals of Modern Medicine a well-authenticated
example, in the experiment made on himself and
a friend of his, by Dr. Joseph Waltl, who publish-
ed the results in the twenty-seventh volume of the
Reportoriwm fur dic Pharmacie, edited by Buchner.
Having imagined that arsenious vapours might
be useful in curing that most obstinate disorder of
the skin called ichthyoesis, Dr. Waltl wished first to
ascertain what effect they might have on the hu-
man constitution. He, therefore, determined to
try that effect on himself. Accordingly he projected

Second foim of
Arsenical Va-
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six grains of arsenious acid on thoroughly incan-
descent coals, and as soon as the arsenious vapours
were disengaged, he removed the chafing-dish to
a remote part of the room in which he was. In the
course of the night, he experienced extreme diffi-
culty of breathing, a constriction of the windpipe, a
dreadful headache, while his pulse became frequent
and irregular.  Similar symptoms, but much se-
verer, occurred in the person of his friend, who
chose to try the same experiment on himself
afterwards ; and Dr. Waltl concludes from these
experiments, that arsenious vapours affect, as di-
luted poison, by their immediate contact with the
aerial vessels of the lungs.

It may not be out of place here to observe, that
during the experiments which were carrying on
at Dr. Scott’s, that gentleman, who watched them
with perseverance, experienced smarting and un-
easiness of the eyes, which on one oceasion com-
pelled him to resort to the application of cold
water to relieve it,  After the experiments were
concluded, he had no such sensation.

Thus far the evidence of the dangerous effects
of arsenicated vapours or gases, on the human
constitution, 1s direct, and supported by per-
sonal facts. That which is supported by facts
of a more general nature is equally conclusive;
and your Committee have only to refer the So-
ciety to what takes place at Joachimsthal in
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Bohemia, and in the mines of arsenicated iron,
called mispickel, and of arsenicated cobalt at Ma-
remberg in Saxony, where it is said, that owing to
the danger of the operation of parting the two me-
tals, by fire, criminals condemned to the galleys
only are employed in it. It is notorious, that
at all those mines the,  workmen are either short-
lived, or retire early from their occupation, in a
state of the most wretched health, which has ren-
dered necessary the institution of benevolent
funds for their suppert during the remainder
of their lives.

The same remarks apply to workmen engaged
in similar operations, in other parts of Europe,
particularly Siberia, Silesia, the Hartz, and France,
in all which places the conviction of the delete-
rious effects of arsenical vapours on the constitu-
tion of man, is such, that prizes have been founded
for such as shall discover the best method of ob-
viating them. Ebers of Breslan has distinetly
stated the very injurious effects produced by such
vapours on the workmen in the mines of arsenical
ores at Reichenstein. On looking nearer home, we
find the evidence equally cenclusive with regard to
the injurious effect of arsenical vapours on animal
as well as vegetable life in the mining districts in
Cornwall. The testimony of Dr. Paris on this
point, given in his first volome of Medical Juris-
prudence, is incontrovertible.

If the Committee turn to by-gone professional
writers, touching this part of their subject, they

(1) From Wim -
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meet in their pages with general corroborative
statements of the positive mischief produced by
arsenicated vapours. Tachenius has related his
own case of sufferings from the vapours of arse-
nic, undergoing sublimation, to which he had
been for some time exposed. Timaeus, in his
Medical Histories, reports a similar instance of an
apothecary at Colberg, who in subliming arse-
nic inhaled part of the vapours, was seized with
faintness and tightness of the chest, profuse per-
spiration, and palsy. In more modern times, Ma-
hon, in his Medécine Legale, has enumerated the
morbid symptoms known to be produced by
arsenical vapours, among which are to be found
those observed by your Committee in the birds
alluded to in this Report.

Such being the case, is it too much to assume,
that whenever a largce number of candles of arse-
nicated Stearine are lighted in a room, a club-
house, an assembly, a theatre, or a church, filled
with people, who remain for some hours exposed
to the vapours arising from the combustion of
those candles, mischief to the health of some, at
least, of the parties, may be expected? Let us
suppose that the interior of Drury-Lane Theatre,
whose brilliant lustres hold exactly one hun-
dred and fifty-two candles, were to be lighted with
Stearine candles for cheapness sake, and under
the impression that such candles are better look-
ing than other composition candles, burn better,
last longer, and give a clearer light; (all which
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has been promised by their manufacturers, but
which your Committee have found from experience
not to be quite correct;) in that case 608 grains
of arsenious acid would be vaporized, and float
in the air during the time of the performance.
Is any one prepared to assert, that not one of the
individuals present on such occasions would re-
ceive the slightest injury from an arrangement of
this kind, and from the subtle particles of the ar-
senic wafted to and fro, through the atmosphere
of the house, by the system of ventilation employed
in it ?

Nor is it surprising that minute particles of so
violent a poison as arsenic, when applied to the
mucous membranes of the mouth, and bronchia
during inspiration, should give rise to injurious
effects ; when we know from experience how small
a quantity of that substance will produce death,
if applied even to a small portion of the human
body denuded of its skin. The Society cannot
but recollect, on hearing this part of the Report, the
striking case so candidly published by Roux, in
his new edition of Operative Surgery, of a young
woman who died in three days, poisoned, in con-
sequence of the application of the arsenical
paste, which Mons. Roux had ordered, instead of
the common caustic, to a very small ulcer occur-
ring after the cicatrization of a large wound.

Your Committee are almost afraid of being
taxed with unnecessary prolixity, in the adducing

of evidence to prove what might be considered

(3) From Pro-
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almost as a truism. When, however, they reflect
that in the very Society to which this Report is to
be presented, the question as to whether arsenical
vapours, generally, would be injurious or not to
the human frame, was deemed and declared by
some few members to be a problem ; and that con-
sequently, if arsenious acid were shown to exist in
candles in general use, it was not easy to demon-
strate that its vapours would be injurious to the
consumer of such candles: they felt that they
could not do otherwise than endeavour to make
their case complete.

VIL
Connonora- But whatever doubt the Society may choose to

TiIvE EVIDENCE

ruo Inaure entertain on this point ; the case is certainly far
Conmisrox-  different with regard to the public authorities of
FonnonConn. OLhEr countries, who, we find, have adopted the
o sounder conclusion, that all arsenical mixture with
such a common article of consumption as candles,
must be detrimental to public health, and ought
strictly to be forbidden.

On this important part of their investigation,
your Committee have obtained great assistance
from one of its members, who, immediately after
the Committee was appointed, addressed letters
on the subject of the inquiry to Dr., Pariset, secre-
tary general of the Royal Academy of Medicine of
Paris ; to Mons. Chevreul, the discoverer of Stea-
rine ;3 and to one of the Chiefs of division in the
Prefecture of Police in Paris, in whose depart-

ment the Conseil de Salubrité is placed.
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The immediate replies obtained by the member
alluded to, from the several parties just mention-
ted, give an additional interest to the present in-
vestigation, and invest it with a degree of import-
ance which the Society must be glad to see con-
nected with what may be considered as the first
inquiry into a great question practically affecting
the public health, in which the Westminster
Medical Society has embarked, with the view of
interposing their effectual efforts between probable
danger and the public, and thus protect (in the
total absence of a better and more authoritative pro-
tection in this country)the latter from the former.

The documents alluded to will be laid before
the Society in the original, and will be read, should
the meeting require it; but they will best form
an Appendix to the Report, where they may be
referred to by those who may wish for farther in-
formation.

* For the present purpose of your Committee it
will be sufficient to state briefly, that Monsieur
Chevreul’s communication deprecates, as perfectly
unnecessary, the admixture of arsenic in Stearine
candles, and contradicts the assertion of the ma-
nufacturers of Stearine candles in England, that
without arsenic such candles cannot be made fit for
sale. He considers that the knowledge of the fact
that arsenic is present in Stearine candles, will
prove ultimately fatal to the propagation of an
otherwise neat, useful, and cheap mode of domestic
light; and he urges his correspondent in this coun-

Appendix,
page 57.
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try, who had been his pupil, and bad been present
at the discovery of Stearine, and Elaine in Paris,
twenty-two years ago, to oppose with all his ener-
gies so disastrous a practice as the mixture of
arsenic in Stearine candles.

The official communication from the Prefecture
of Police,—which was transmitted with a rea-
diness and dispatch that reflect credit on the libe-
rality of that department of the French govern-
ment, to the member of your Committee already
alluded to, who had solicited it,—is, in the present
inquiry, of paramount interest. It first states,
that in consequence of having ascertained that
certain candles manufactured by two persons,
whose names are given at full length, contained
arsenic, and during their combustion, gave out
arsenious vapours, producing ‘“ les plus graves
inconveniens pour la santé,” the Prefect of Police
had directed the Council of Salubrity immedi-
ately to institute an inquiry into the matter. The
result of the inquiry is then given as an histo-
rical narrative, and a certified copy of the Report
itself is also sent in corroboration of that narra-
tive. It will be sufficient to mention the names
of the persons appointed to examine the ques-
tion, and to draw up the Report, to be satisfied of
the manner in which the business has been con-
ducted. The names of Deyeux, Barruel, Gau-
thier de Claubry, Chevallier, and Cadet de Gas-
sicourt, are sufficient to stamp that document with
great value. The Report mentions that arsenic
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was found in the candles examined, —that in the
opinion of the members of the commission a slow
but repeated action of the vapours arising from
such candles, cannot fail to take place on the
animal economy, in a certain degree, especially on
such persons as are weak, highly susceptible, or
in bad health,—and that the government ought
not only to forbid the use of such candles, as
then manufactured, but also to watch with a
jealous eye, in order to prevent any such manu-
facture for the future. It is needless to add, that
the conclusions of the Report were adopted by the
Prefect, and that every trace of arsenicated can-
dles was obliterated from the capital of France.

The Prussian Government had, in accordance
with the same spirit, but a long time before, forbid-
den, by a special edict, the use of the yellow orpi-
ment or sulphuret of arsenic, with which wax can-
dles were generally coloured in Prussia, and this
is found stated in Roemer’s Police Judiciaire.

In spite of the length to which their Report has
already extended, your Committee deem 1t essen-
tial to the completion of their inquiry, to conclude
with some useful and practical remarks.

The various specimens of candles examined by
your Committee were either procured at different
shops, or were given to them under the following
several appellations . —Stearine candles —German
wax— Imperial wax candles —French candles—
Pressed tallow—tropical candles—moulded wax

1" {ll
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—and Venetian wax. The Committee have been
told (but of this they have no personal know-
ledge) that candles of the same description were
sold, some time ago, under other denominations,
such as adamantine candles, pearl candles, &ec.
In fact, each candle-maker thinks it essential to
cive a different name, as well as to athx a diffe-
rent price to his own candles made of one and
the same material ; namely, Stearine.

This substance, when in its saponified and crys-
tallised form, being brittle, arsenic is added to
harden 1it, as well as give i1t more adhesion. The
Committee had two Stearine candles made with-
out arsenic, and certainly the difference in appear-
ance and feel of the candle, was in favour of those
which contained arsenmic. The effect, however,
sought to be produced by arsenic, your Committee
are led to believe, may be produced also by a very
small proportion of wax, as in the case of sperma-
ceti candles, which eannot be nz?de for the same
reason, without using a [}dlt at least of wax
with it—for Cetine, the principle of spermaceti,
likewise discovered by Chevreul, possesses, equally
with pure Stearine, the particular brittle grain
complained of.

Your Committee have learned from an experi-
enced manufacturer, that for ten dozen of pounds
of candles of Stearine, one pound of arsenic is em-
ployed. In order to make it intimately mix
with Stearine and produce the desired effect, the
temperature of the latter must be kept at 200 deg.
of Farenheit. The wick, also, which is platted,
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is dipt in diluted sulphuric acid, till it is nearly
rotted,—and a little gamboge is added to the
mass to colour it yellow in imitation of wax.
This imitation is farther strengthened by the
opacity, which arsenic seems to impart to Stea-
ric acid. But the public need not be deceiv-
ed in the purchase of such candles—first, be-
cause the lowness of their price is in itself suf-
ficient to show that real wax, or anything ap-
proaching to it, cannot form the least part of such
a candle,——and secondly, because there are cha-
racteristic features in the Stearine arsenicated
candles, which happily distinguish them from
all others. With regard to the price, however,
that is not always a suflicient guarantee, for it has
come to the knowledge of your Committee, that
one of its members, upon sending for a genuine
wax candle at a shop, got one as like to wax in
appearance, as it was in price, but which proved
to be an arsenicated Stearine candle! The latter
may in a moment be distinguished from wax by
the platted wick, which has never been yet used
in wax candles; and from spermaceti candles,
first by the transparency of the latter, and secondly,
by this general character, that when the surface
of either a spermaceti or a wax candle is rubbed
backwards and forwards three or four times, with
the edge of an ivory knife, the polish or lustre is
much heightened ; whereas the surface of the
Stearine candle, treated in a similar manner, loses
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the slight polish it naturally has, becomes dull,
and no effort can restore the lustre equal to that
of the other parts of the candle.

The fractured surface too of the Stearine candle
suddenly snapped in two, presents a very different
aspect from that of the fractured surface of either
spermaceti or wax candles. The latter or the wax-
candle, exhibits regular concentric circles or cir-
cular laminz around the wick ; the other, or the
spermaceti candle, looks like a broken piece of
camphor or a broken watery turnip ; whereas the
fractured surface of the Stearine arsenicated can-
dles looks spungy, is easily rubbed into a white
powder by the finger nail, and, seen through a
magnifying-glass, presents minute shining parti-
cles.

The presence of the arsenious acid, however,
for immediate and practical purposes, may be de-
tected, first by the garlic-like smell, which is per-
ceivable when the candle is extinguished, while
part of the wick is red-hot ; and secondly, by plac-
ing, for a quarter of an hour or twenty minutes,
over a suspected candle, (the flame of which
should be all the time perfectly steady,) a small
bell-glass or shade, on the inside of which, if
arsenic be present in the candle, a white pow-
dery deposit will take place. This last experiment,
however, is not of easy execution.

With respect to the alliaceous smell,every writer
and experimentalist seems to have agreed upon its
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being an excellent popular test for warning people,
that arsenic is present. Your Committee therefore,
recommend, that it should be assumed, where it
exists in candles, as a sufficient reason for at once
discarding them. There are those who imagine,
that if zinc were used in the Stearine candle,
instead of arsenic, the smell, on extinguishing
them, would be the same. In order to settle this
question, your Committee, on two different occa-
sions, made some direct experiments, by burning
a wick in Stearine, in which white oxide of zinc
had been abundantly mixed; but they could not
perceive the smallest trace of the peculiar allia-
ceous, or garlick-like odour in question.

From all that your Committee have had an op-
portunity of learning and ascertaining, whether
by direct experiments, personal inquiry, or au-
thentic information, respecting this important
question confided to their consideration, they
can safely deduce the following conclusions :

First, that a practice has been introduced into

this country, within the last two or three years, of

manufacturing candles in imitation of wax, in
which a considerable quantity of arsenic is mixed ;
and that this practice is daily extending through-
out England.

Secondly, that the exposure of persons to the
vapours arising from such candles, is likely to be
detrimental to their health,

D2

s

Appendix,

page 45,
and note,

IX.
CoxcLusions.



30

Your Committee having now brought to an
end all that they have deemed it their duty, n
compliance with your instructions, to offer to your
consideration, might naturally feel inclined to
propose to your notice some recommendation
likely to render the Report useful in the cause of
the public; but this they forbear from doing.
They prefer leaving it entirely in the hands of
the Society to determine, whether, as this country
is still without a competent Tribunal or Board,
where questions of such magnitude as this,
trenching on public health and safety, might be
referred for immediate attention; (in which de-
ficiency England stands alone in the list of Eu-
ropean nations,) the Westminster Medical Society,
which has stepped forward, on the present occa-
sion, to rescue their fellow-creatures from a pro-
bable danger, ought not to complete its work by
some ulterior measure.

Dated the 8th of December, 1837.

Signed,
J. JoHNsON, M.D.
A. T. THOMSON, M.D.
CuarrLes J. B. WiLLiaMs, M.D. F.R.S.
Wwu. B, CosTELLO, M.D.
JAMES ScoTT, M.D.
R. PHILLIPS, F.R.8. &c.
GoLpING BIRD, F.L.S.
TaoMAs EVERITT,
A. B. GRANVILLE, M.D., F.R.S., &c. (Reporter.)




APPENDIX.

Minvtes of the Commirter appointed by the West-
minster Medical Society, to investigate the Subject
of Stearine Candles sold in London, said to contain
Arsenic.

FIRST MEETING, WEDNESDAY, 3TH NOVEMBER, 1837.

The following Members of the Committee met at 8 p. M. in
the Laboratory of the Middlesex Hospital.
Der. ScoTT. Mg, CosTELLO.
Dg. Cu. J. WiLL1aMs. Dr. GRANVILLE.

M. Everiut, Lecturer on Chemistry at the Middlesex Hospital,
bad made several experiments, which were afterwards repeated
in the presence of the Committee, on various specimens of the
candles in question, procured at different shops, and known under
the several names of German Wax Candles, Moulded Wax,
Tmperial Wax, Venetian Wax, Pressed Tallow, and Stearine
Candles.

These experiments convinced the members, that arsenic, in
the form of arsenious acid, was present in all the samples ex-
amined—and that it was also given out, in that form, while the
candles were burning.
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As a general character of all these particular candles, it was
remarked that, if the flame of them were blown out, while the
wick was in a state of perfect incandescence, a very marked al-
liaceous odour was emitted.

ExPERIMENTS A.

Three hundred grains of the materials of which one of the
candles was composed, were boiled with a large quantity of water
in a Florence flask over sand. The mixed fluid being poured out
into a shallow basin, it was suffered to cool. The cake of Stea-
rine which formed on cooling, was afterwards removed, and the
clear liquid tested in separate quantities as follows :—-

Ist, By nitrate of silver, to which a drop of ammonia was
afterwards added.
Precip., Whitish yellow, being arsenite of silver.
2nd, By bypersulphate of copper, treated afterwards with
a minute quantity of ammonia.
Precip., Green, or arsenite of copper.
3rd, By sulphuretted hydrogen, which instantly threw
down a
Precip., Of a light orange or canary colour, being sul-
phuret of arsenic or orpiment.

Although these several experiments sufficiently indicated the
presence of the poisonous oxide or arsenious acid—the Commnit-
tee, being anxious to obtain the strongest evidence possible on the
subject, expect that at a future meeting some one of the pre-
cipitates (that obtained by the last-mentioned test for instance )
will be reduced in the usual way, so as to produce the metallic
arsenic.

Mr. Everitt reported, that by means of such experiments,
more than once repeated by himsell, he had ascertained that
the quantity of arsenious acid, which the boiling water took from
the candles he had subjected to trial, varied in different samples,
from two and a half to four and a half grains in each candle—
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and that the largest proportion of it, was found in the specimen
which bore the lowest price of sale.

Experivent B.

Simultaneously with these experiments, another was made to
ascertain the effect of combustiou in such candles, and the pro-
duce therefrom.

A small glass retort properly suspended, and the bottomn of
which had been cut off, was placed over one of the lighted
candles, so that the flame burned principally within the body
of the retort, steadily and without smoke. The tubular end of
the retort terminated in an horizontal glass tube slightly curved,
one inch in diameter, aud sixteen inches long, which was
covered with a rag kept constantly moist. The body of the
retort was not long in becoming indued with a whitish coating
or deposit, which became denser the longer the combustion
lasted, while within the horizontal tube, when its vapours be-
came condensed, some water was found. These two products
being afterwards tested in the usnal manner, were ascertained

to be, the one solid arsenious acid—the other a solution of the
same acid.

ExperiMENT C.

In order to ascertain whether water, when boiled in contact
with the Stearine of the candles, (as in Experiments A,) took
up all the arsenic present with it : some of the coagulated cake
of that substance, obtained after boiling, was burnt with a wick
under a similar apparatus as in Experiment B, but no distinet
traces of arsenious acid could be detected during or after the
combustion.

The Committee afterwards resolved to make some compara-
tive experiments on the probable effect of the combustion of
arsenicated candles on birds confined within a given quantity of
air—contrasting it, at the same time, with the effect produced
on them by the combustion of other candles of an ordinary
composition : and a series of experiments was devised accord-
ingly, to begin on Saturday, the 11th instant, at the Labora-
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tory ; Dr. Scott undertaking to procure by that time the
necessary materials,

It was agreed that the several members should, in the mean
while, search for evidence of the effects of arsenious vapours
on the human frame, in the several authors within their reach,
to be used afterwards in the report.

The Meeting adjourned to Friday, the [7th, at the same

place and hour.
Signed, CHas. J. B. WiLLIAMS.

MinvuTES of the SEcoNDp MEETING of the ComMITTEE, held
in the Laboratory of the Middlesex Hospital, 17th Nov.
1837.

Present,
Dr. CuarLeEs WiLLiams, M. D. in the Chair.
Dr. A. T. THoMSON. Mr. PHILL1PS.
Mr, Gorping Birp. Mr. EVERITT.
Dr. GRANVILLE.

The Minutes of the previous Meeting were read and ap-
proved.

M. Everitt proceeded to confirm the presence of arsenious
acid in the candles examined, by reducing a given quantity of
the orpiment obtained in the course of one of the expeviments
made at the previous meeting, and thus produced the metallic
arsenic.-

From this and other experiments, Mr. Everitt was enabled
to calculate the total quantity of the arsenious acid found in one
pound of the candles subjected to examination : and which
quantity he ascertained to vary in various specimens from ten
to eighteen grains in the pound.

Another series of experiments was made to ascertain whether
the arsenious acid present in the candles was intimately com-
bined, either wholly or in part, with the Stearine or purified
tallow, or was simply mixed with it. When pure Stearine
was melted with a quantity of arsenious acid and filtered, the
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fat which passed through the hot filter did not yield more than
nine-tenths of a grain of arsenious acid in the pound. It is dil-
ficult to say, even with regard to this minute quantity, whether
it might not have been drawn down mechanically through
the filter in a state of mixture only, and not in solution. At
any rate, it seems evident that the acid is sparingly soluble in
fat or stearine—that the largest proportion of it found in the
candles is in a simple state of mechanical mixture,—and that
therefore it is possible that at one part of the candle there may
be a very large quantity of arsenious acid, while at another
scarcely any or very little of it may be present.

To prove this further, three hundred grains taken from the
top of a candle (which in the actof moulding the candle is at the
bottom) were examined, and found to yield 95 parts of a grain
of orpiment ; while three hundred grains of the same candle,
taken from the bottom, (which in the cast of moulding is at the
top,) 65 of a grain of orpiment only were obtained ; showing a
difference, between the two ends of the same candle, of nearly
one-third of the whole.

Mr. Golding Bird next communicated to the Comnittee the
result of his experiments on arsenicated fats, in a paper which
he read and delivered in, and in the general conclusions of
which Mr. Phillips coineided, as being similar to those he had
come to from his own experiments.

Mr. Golding Bird directed his attention chiefly to the ques-
tion of, what are the productions of the combustion of arsenife-
rous, (as he calls them,) or arsenicated fats. He first experi-
mented on arseniferous gases, and afterwards instituted some
direct trials with a mass of fat, in which arsenious acid was
mixed, and which, by means of a wick, was set in combus-
tion. In watching the operation in both cases, Mr. Bird con-
vinced himself of the fact that according as the combustion is
impeded or free, that is, according as more or less oxygen has
access to the flame, metallic arsenic, or black oxyde of arseuic,
or arsenious acid, is given out, and deposited under their several
characteristic forms. According to Mr. Golding Bird, there
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would be a point of such low combustion possible in the burn-
ing of arseniferous fats, as to give rise to that most delete-
rious and fatal gas called arsenuretted hydrogen gas, to which
Gehlen, an eminent German chemist, fell a sacrifice. With
regard to  the emission of metallic arsenic, or of the sub-
oxide, and lastly of arsenious acid, as the successive prmlnc!ions
of arseniferous fats in a state of combustion, which Mr. Bird had
ascertained by simple and ingenious experiments, coinciding
with some of those previously shown to the Committee by Mr.
Everitt,—not a shadow of doubt remained on the mind of the
Committee. The conclusions drawn by Mr. Bird from his
various experiments, a detailed statement of which was given in
by him, appeared to the Committe of importance, and are as fol-
lows—

¢ 1, That arsenious acid, when mixed with fats, becomes dis-
solved by the nascent hydrogen, having been previously reduced
by it to the metallic state at the instant prior to actual combus-
tion, and carried into the flame under the form of a compound
gas ; it then undergoes combustion, and if a suficiently free ac-
cess of air is allowed, as in the usual manner of burning can-
dles and lamps on our table and in our rooms, arsenious acid is
always found in an exceedingly finely-divided state ; it is car-
ried up by the ascending currents of heated air, and unless in-
tercepted by a bell-glass, is deposited in the state of a fine sub-
limate on the walls of the apartment.

2. That arseniferous fats and gases, when inflamed, never
deposit metallic arsenic, unless their combustion is very consi-
derably checked by cutting off a sufficiently free access of the
oxygen of the air,

3. That when under the last-mentioned state of things me-
tallic arsenic is set free, it must not be supposed that no ulti-
mately injurious effects are to be expected ; for if the metallic
deposit is exposed to the air for a few hours, it absorbs oxygen,
and passes to the state of suboxide, the celebrated and fatal
fly-powder of the French.
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4. That as under some circumstances, especially when burnt
with a glass chimney, some portions of arsenuretted hydrogen
are liable to escape through the pillars of flame without under-
going combustion, we have to apprehend danger from this emi-
nently poisonous gas mixing with the air of our apartments ;
the danger resulting from which is illustrated by the unpleasant
effects, and even dangerous symptoms, experienced by chemists
who have devoted their time to the investigation of arseniferons

gases, and by the lamented death of Gehlen, before alluded
to.”

The extract of a letter from Paris, dated the 10th of Novem-
ber, giving an account of an inquiry which had taken place by
order of the Police, two years before, in that capital, on the very
subject of these candles as manufactured in Paris, and which led
to a decree absolutely forbidding the said manufacture, was de-
livered in by Dr. Scott, and read to the Committee. Dr. Gran-
ville stated that he had himself seen the original letter from
which the extract was .taken, and that the signature to it was
that of one of the most respectable firms of wax and spermaceti
candle manufacturers settled in Paris, * % * (%)

Dr. Granville also reported that he was in daily expectation
of answers to some letters he had addressed to Monsieur Arago
Perpeiual Secretary of the Institute of France, to Monsieur
Chevreul, the discoverer of Stearine and Margaric acid, and
from Dr. Pariset, the Secretary General to the Royal Academy
of Medicine of Paris, which he would communicate to the Com-
mittee as soon as received,

The Members having individually examined some of the
comparative experiments then going on in the Laboratory, on

* In this and another letter received from the same Firm, the name of
the person who bought in Paris, and afterwards imported into this
country, the secret process of manufacturing arsenicated Stearine candles,
is given, but is here omitted for the present ; as is also the name of the
Firm.
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birds exposed to the vapours of arsenicated and ordinary can-
dles, and having agreed to pursue them further, adjourned

sine die. (*)
(Signed.) C.J. B. WiLLiams,

MinvTEs of the THiRp MEETING of the COMMITTEE,
November 24, at Dr. Scott’s.

Present,
Dr. C. F. WiLLIAMS. Dr. ScoTT.
Dr. James JOHNSON, Mr. CosSTELLO.

Dg. GRANVILLE.
The Minutes of the previous Meeting of the 17th inst. were
read and approved.

Dr. Granville communicated letters from Dr. Pariset, Per-
petual Secretary of the Royal Academy of Medicine in Paris,
and from Mons. Chevreul, member of the Institute of France,
and the discoverer of Stearine, in answer to letters addressed to
them respectively by Dr. Granville, on the subject of the Stea-
rine arsenicated candles.

Resolved—That they be entered in the Minutes, and be
used in drawing up the Report.

Several experiments were then made by the Members present,
by helding a common piece of flatwindow-glass, as suggested by
Dr. Granville, over the suspected candle, at the height of four-
teen or sixteen inches, when an arsenious deposit was obtained.

* It baving been found, after a day’s trial at the laboratory, that the
experiments could not be fairly conducted in it, first, because of their
interruption on account of thelectures delivered there ; and secondly,
on account of the various emanations that are constantly floating in its
atmosphere: the two chambers C and DD employed there were carried to
Dr. Scott, and the experiments enlarged by the addition of A and B, No
account has been taken of the few hours’ experiment at the laboratory.

Mime e oo
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The same experiment having been made with common tallow
and spermaceti candles, no deposit appeared on the glass.

Pure Stearine was melted, and white oxide of zine was mixed
with it in considerable quantity. A cotton wick was set fire to
in the centre, and more oxide of zinc projected into the flame.
The wick burnt with a large white and brilliant flame; but no
smell in the slightest or most remote degree approaching to the

alliaceous odour of arsenic was perceivable on extinguishing the
flame. *

A portion of a suspected spermaceti candle, which was said by
one or two of the persons present to give out the peculiar allia-
ceous udour on being extinguished, was submitted to the test
of the glass ; but no deposit appearing on its surface, it was
resolved to submit the candle to chemical analysis, which was
confided to Mr. Golding Bird, a Member of the Committee.

The Members having in the course of the evening watched
the progress of the several experiments on the action of arseni-
cal candles on certain animals, confined in appropriate wooden
chambers, the atmospheric ventilation and thermometrical tem-
perature of which they ascertained to be properly regulated,
the observations made were ordered to be registered as they
occurred, de hord in hord, and de die in die, in a book, by the
members who made them, in order that they might serve in
the drawing up of the Report.+

Adjourned to Tuesday, the 5th of December, at eight o'clock.

(Signed) James ScoTr.

* On the following day, Mr. Everitt repeated the same experiment in
the laboratory of the Middlesex Hospital, with the same result.

+ This resolution was only carried into full effect afterwards, during
the experiments made at Dr. Scott’s; beginning the 27th of Novem-
ber, and concluding on Saturday, the 2nd of September.
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MimvuTEs of the Fourta MegTING of the COMMITTEE, held
Tuesday, the 5th of December, 1837, at Dr. Scott’s, 8 p.m.

Present,
Dr. JaAMES JOENSON. Mr. EVERITT.
Dr. A. Toop Tromson.  Mg. Gorping Birp.
Dr. ScorT. Proressor PHILLIPS,

Dr. GRANVLLE.
The Minutes of the preceding Meeting were read and con-
firmed.

The Register of the daily observations made during the phy-
siological experiments, which were reported to have closed on
Saturday evening, the 1st instant, was read and found to be
correct.

Dr. Scott reported that the two last surviving birds, of those
that had been exposed to arsenicated candles in the course of
the preceding week, had died the previous night. The Com-
mittee saw the bodies of these birds, one of which expired in
the act of sipping water out of the cup.

Dr. Granville reported that he had received an official answer
from the Prefecture of Police in Paris, to the application he had
made to that department, for copy of the Report drawn up
at the desire of the law authorities, respecting the fabrication
of Stearine candles with arsenic; and that the documents in
question had been furnished to him. These documents were
produced and read.

The Committee next took into consideration a programme
or outline of a Report of their proceedings and observations to
be drawn up for the Society, which Dr. Granville had prepared ?
and after a few observations and suggestions, the programme was
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approved and adopted, and Dr. Granville appointed to draw up
the Report, to be read at a Meeting of the Committee on Fri-
day, the 8th instant, for the purpose of its being finally discussed
and signed by the Members present.

A very instructive conference next took place between the
Committee and an intelligent manufacturer of candles, who had
much personal experience in regard to Stearine arsenicated
candles, although he did not manufacture them himself at pre-
sent ; and at this confereuce most valuable information was ob-
tained, some of which is to be embodied in the Report.

Mr. Bird’s Report of the examination of the two dead birds
in which he found traces of arsenic by sulphuretted hydrogen,
and by reducing the arsenic, was received.

Resolved, that three other dead birds he submitted to analy-

sis by Mr. Bird, and that he examine particnlarly the external
parts by washing them with distilled water.

The Meeting adjourned at 11 o'clock.

(Signed,) James JoHNSON.

MinvuTEs of the Firra and last MEeTING of the CoMMITTEE,
held at Dr. Scott’s, December the 8th, 1837, 8 o'clock, p.u.

Present,
Dr. James Jonnson,
Dr. ScoTT. Mi. EVERITT.
Mg. CoSTELLO. Dr. GRANVILLE

The Minutes of the preceding Meeting were read and ap-
proved.

A paper from Mr. Bird, giving the result of analysis of several
candles procured from known manufacturers and shops, and
others sent {rom private families, which had been confided to
him under certain designatory letters, was delivered in by Dr.



48

Granville. Tt included the analysis of the suspected sperma-
ceti candle mentioned in the preceding minute, from which it
appeared that no arsenic was present in that candle.

A letter was next read from Dr. A. T. Thowmson, regretting
that he was unable to attend, and expressing his readiness to sign
the Report before it was laid before the Society, as not doubting
but the document would be properly drawn up, and he would
have an apportunity of seeing it next day, before the Meeting,
at the Society’s apartments.

Dr. Granville then proceeded toread his Report seriatim, re-
questing members to take their notes in pencil, and suggest
them after the complete reading of the document.

This plan having been adopted and the Report examined and
discussed, it was signed by the Members present and ordered to
be submitted to Mr. Bird and Mr. Phillips for their approbation
and signature. On the question being considered as to the best
means of giving publicity to the Report,—and the circumstance
of the Westminster Medical Society having no funds at its dis-
posal for purposes of this kind, being taken into consideration
also : Dr. James Johnson expressed his readiness to give it in-
sertion into his Quarterly Journal, which is to appear at Christ-
mas, and to supply gratuitously to the Society, 500 or 1000
copies, to be distributed in whatever manner should be thought
best.

The Meeting then adjourned at 11 o'clock.

(Signed,) JAMES JOHNSON.

Daily Register of Observations regarding the Physiological
Experiments on Animals.

MONDAY, NOVEMBER 27, 1837.

A. This box contains 2 guinea-pigs, | rabbit,and 2 linnets,
with 4 arsenicated candles.
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B. This box contains 1 rabbit and 2 guinea pigs, with 4
spermaceti candles.

The candles in both boxes were lighted at 2 o'clock p. m, the
thermometer standing at 64°,

Remarks,—3 o'clock; the temperature has risen to 75°—
removed 2 plugs in A.—31 thermometers at 85° in A and 809,
in B. Removed two more plugs in A and two in B.

Four o'clock. The thermometer in A at 90°; removed two
more plugs : the temperature in B only 84°.—Five o'clock, Dr.
Granville came : found the temperature of both cases inereased,
and lowered it to 79°, by slightly opening the doors: the
birds in A slightly distressed.—Six o'clock. A, the tempera-
ture 90°, the birds lively, but breathe gquickly. B, temperature
85°.—Eight o'clock. Temperature of A 90°, the birds more
distressed : temperature of B 90°, plugs having been closed.—
Ten o’clock. Thermometer in both boxes at 92°: the animals
appear unaflected, but one of the birds, 1 a very morbid state,
having fallen from the perch, which it is unable to regain.
The cages removed from the boxes, and the experiment discon-
tinued.

Remarks.—Through the day the box A has continued at a
higher temperature than B, showing that a greater heat is
generated by the arsenicated candles than by the spermacetic—
the light, also, in the box A is of a redder hue than that of
B. Nine ounces of the arsenicated candles, and eight ounces
of the spermacetic, liave been consumed.

TUESDAY, NOVEMBEER 2B8tH, 1837.

Half past ten a. M. Fxperiments resumed as before: the
animals appear in perfect health, and the birds have quite reco-
vered. Temp. 64°.

Half-past eleven. One of the birds in A becoming affected
as last night. Therm. 800,

Halfl-past twelve. ‘| he disordered bird in A has just died,

E
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and the other is much distressed.—One o’clock. The second
bird expired, and three others are put into the cage.—Two
o'clock. Thermometer in A at 82°, in B at 80°. The animals
and new birds appear comfortable.—Half past two. Thermo-
. meterin A 82 in B 80°. The cages supplied with food ; the in-
mates of B feed more heartily than those in A,

Three . M. Thermn. 820 in both boxes.

Additional Experiments.

Half-past three, p. M. Two birds and three arsenicated candles
placed in box C ; and two birds and three sperm. candles in D.

Observations by Dr. Granville.

Half-past four. T find the temperature at 80° in both A and
B ; opened the doors to admit air, having determined to keep the
temperature to 76°, or very little more. Two birds in A are
dead ; rabbit lying on its side, its flanks drawn in, breathing
quick and with a tremulous motion, evidently distressed. The
three new birds dull and stupified on their perch. In B, the
aninea-pigs and the rabbit appear in the same health as T ob-
served them last night. [ propose to place an inverted glazed
dish over each candle, fastened to the ceiling of A and B, to
ascertain the nature of the deposit that might take place on
them from the volatilisation of the candles,

Experiments C and D, yettoo recent to judge of any effect.
I agree with the remarks as to the difference of colour, appear-
ance, and intensity of light, made by Dr. Scott, in regard to
the two species of candles, and which remarks T had already
made during the few hours’ experiment, at the M, Hospital,

Twenty minutes to five. A, temperature 80°. Afier leaving
the door open some time, I determined on putting out two can-
dles, and shut the door.

B, temperature 774% Four candles burning ; closed doors
of both at twenty minutes to five ; every other eircumstance of
ventilation being equal in both A and B.

Twenty minutes to five. C and D. Ventilation similar in
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both ; doors closed ; temperature 750 in each. C, two arseni-
cated candles. D, three sperm. candles. Height of them
alike. Birds lively in both.—A. B. G.

Half-past five. A 82°.

i B 82°, removed a candle.
& C 76%,
" D 760,

Half-past six. A 80"—B 80°—-C 78 —D 78"

Eight, p. M. A 80°'—B 80°—C 78:—D 790,

Nine — A 80—B 80°—C 78°—D 80°.

Placed another candle in C, which in a quarter o1 an hour
carried up the temperature 2°,

Half-past nine. C at 84, removed the third candle ; the other
boxes all at 80°

Ten o’clock. All the hoxes at 80°%, The birds in A much
inconvenienced : all the rest apparently as they were five hours

ilg{,'l.

WEDNESDAY, NOVEMBER 29TH,

Ten o’clock a.m, Fixperiments resumed as follow ;

A. The rabbit, guinea pigs, and three birds, as yesterday,
with three arsenicated candles. Thermometer 56°.

B. The rabbit and two guinea pigs, as yesterday ; with four
spermaceti candles.

C. The two birds, as yesterday, with three arsenicated
candles. '

D. The two birds, as yesterday, with three spermaceti
candles.

Eleven o’clock. A 78°—B 78— C 75— 727,

Twelve o’clock. Temperature of all the boxes 76".

One p. M. A and C at 78°—B and D at 76"

Two o'clock. No change in the thermometers.

Three o’clock. A and C at 80°—DB and D at 78,

Five o'clock. Mr. Costello here.

E 2
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Half past six. A 80°—B 80—C 80o—D 8(¥.

Half-past seven. All the boxes reduced to 770

Eight o'clock. Dr. Granville and Mr. Bird, present.

Nine o'clock. A 80»—B 80°—C 80>—D 800. One candle
extinguished in C.

10. The temperature of A has been kept at 80" during the
last hour by setting the door ajar. The temperature of C has
remained at 80°, although with only two candles ; whilst B and
D have had their temperature restrained to 80°, by the slightest
ventilation. The experiments discontinued : the birds in A
droop the wings, and breathe laboriously with open beaks: the
animals not so lively as those in B. The rabbit in A lying in a
constrained posture, with his ears flagging.

Remarks. It appears that the heating power of the arseni-
cated candles is, generally, as three to four compared with the
spermaceti ; but when the boxes have become equally heated
through the substance of their walls, then two arsenicated can-
dles are capable of preserving the temperature equal with an-
other box containing three spermaceti ; but, perhaps, only for
a limited time —such has been the case for the last hour.

THursDAY, 30TH NOVEMBER.

Ten a. m. The experiments resumed. Thermometer at 64°;
the birds and animals appear in good health :
Eleven. Thermometer 70° in all the boxes.

Twelve. ditto T ditto.
Oue p, M. ditto 77° ditto.

Two of the birds in A distressed.

Two o’clock. Omne of the birds in A has fallen, but is not
dead.

Half-past two. The bird is dead.

Three o’clock. Dr. Williams here, and examined the boxes ;
the thermometer at 80°.

Half-past three p. M. Ttis observed that the birds confined
in A and C, drink at least four times as wuch as those in the
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other box, and keep their beaks wide open. The temperature
in all the boxes is below 80¢—the ventilation equal, and free.

Shallow basins were placed, at Dr. Granville’s suggestion, in
the arsenicated boxes, filled with distilled water, to ascertain
whetber any of the sublimed arsenic falls to the floor, as well
as on the surronnding objects.

Five p, M. The birds in A and C very dull.

Ten o'clock. In box C the birds exhibit great distress:
they have drank two ounces of water during the day : the birds
in A are also suffering—they have drank about an ounce of fluid
in the course of the day: the birdsin D have not drank, appa-
rently, a drachm. The birds in C are much larger than those
in A. Experiments suspended.

Fripay, 15T DECEMBER.

Ten o’clock, A. M. The chambers prepared as usual, and the
candles lighted with the thermometers at 60°% The birds have
recovered during the night, and appear in perfect health this
morning.

Eleven o’clock. Thermometers equal in all the boxes, 69%

Twelve meridian. Thermometer 78™  One of the birds in
A gasping for life ; unable to remain on the perch.

One p. M. The bird still alive, but suffering.

Two o'clock. The bird in A has regained the perch: the
other is now much affected.

Five o'clock. 'I'he suffering bird remains feebly balancing
himself on the perch ; his companion also seems much dis-
tressed.—Ww. B. C.

Half-past Five o'clock. I find the above written by M.
Costello, and agree in the correctness of the observation. The
bird has its respiration difficult, and there is a convulsive action
of the whole body forward and backward ; the head is drawn on
one side, the eyes closed. The other bird holds its beak con-
stantly open, and frequently applies it to the water. Tem-
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perature 800 on opening the door, and being left open. The bird
on being stirred up, strove to gain another perch, but could
not, and fell ; and though it made several struggles to regain its
station it did not succeed, and remains at the bottom of the
cage. After various attempts he climbed on the perch next
to the water, and in an instant was again in the same position
of struggle and convulsive breathing, eyes closed, and the beak
pointed upwards.—A B. G.

Seven o’clock. The sick bird is still alive, but appears almost
at the last extremity : his companion is not much better.

Eight o'clock. All the boxes at the same temperature, viz.
800, The two birds in A sinking: the other birds and animals
appear to be the same as when last noticed.

Ten o'clock. Experiments discontinued. The moribund
bird alive, but unable to remain perched: the other, nods and
staggers on the roost.

Fleven o’clock. Ixamined the cages, and find one bird
dead in A, and the other unable to clutch the perch.

Remarks. During the last two days, the birds of A and C
have been affected with diarrtheea: the discharge is a greenish
serous fluid, very different from the feculent matter of birds;
they have, also, a continual propulsive and retractive action of
the anus, The quantity of water drank to-day, has been equal
to yesterday. 'The birds in I} do not drink a perceptible quan-
tum, nor have they diarrhaea.

SATURDAY, 28D OF DECEMBER.

Ten o'clock, a. M. Experiments resumed as usual. The last
bird in A was found dead at six o’clock this morning,

Half-past eleven. Mr. Everitt here and examined the boxes :
thermometers at 740 : nothing remarkable in the appearance of
the birds and animals.

One o'clock, p.m.  The thermometers got up to 78e.

T'wo o'clock. Temperature steady.

Three o’clock. Dr. Granville attended and examined the
hoxes : temperature under 80°,
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Five o’clock, The animalsin A are very dull: the rabbit lies
a great deal, breathing quickly : its eyes are sunken : its flanks
drawn in: its ears drooping. The guinea-pigs move about but
little, appearing to prefer the recumbent posture: they yawn
frequently. The animals in B are very lively and playful : the
rabbit's eyes bright, its ears erect, and it rarely lies down.

The appetite of the two sets of animals is remarkably dif-
ferent ; in B, they eat copiously of green vegetables and oats:
in A, they have almost refused corn altogether for the last two
days, preferring succulent food, of which, however, they take
a much less quantity than the animals in the other box. The
animals in both boxes have been offered water both yesterday
and to-day : it has been accepted in A, but refused in B. All
the animals in A have drunk twice to-day. The birds in C
have been supplied twice with water to-day, one ounce at each
time : they are observed to go almost every minute to the water-
vessel ; and a remarkable circumstance attends their eating
which is, that when they have taken a seed into the mouth
and broken the shell, they resort to the water and immerse
the bill before they swallow the seed. Although I have paid as
much attention to the box I as to C, T have not seen the birds
(in D) drink more than twice in any one day, and they have
had no fresh supply of water thesefour days. It is necessary to
remark that the water in C has been contained in an open vessel ;
whilst in 1D, it is in a glass with a dome top, which may, perhaps,
account in some degree for evaporation not having proceeded so
far as in the box C. The birds in C are still affected with diar-
rheea : their beak is open, and they appear distressed. The birds
in D evince no symptom of disquietude or inconvenience.

Remarks subsequent to the close of the Experiments.

The two birds in C, died in the night between Monday and
Tuesday, 4th and 5th Dec.
[The written Report on five of the dead birds examined by
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Mr. Golding Bird, was received on the same night on which that
gentleman made it to the Society at large, (Dec. 16,) and is
as follows :]

Result of Analytic Fxamination of the Bodies of the Birds that
died after exposure to the exhalations of arseniferous candles
with a view to detect the presence of arsenious acid.

1. Two birds first given me for analysis, (their wings and
tail-feathers being removed,) were divided longitudinally by
one incision, across which several transverse incisions were
made with a strong and sharp scalpel, so as to divide repeatedly
the thoracic and abdominal viscera. They were then examined
by a process analogous to that used in the examination of sto-
machs suspected to contain arsenic, and minute although distinct
traces of that metal were detected. As this investigation only
served to demonstrate the presence of arsenic on the persons of
the birds without proving its existence in the interior or exte-
rior of the body alone, three other birds who had died in a
similar manner to the two first, were submitted to examination.

2. For this purpose the birds were suspended by pieces of
thread in a glass vessel, and their external surface repeatedly
washed and digested with boiling distilled water containing
small portions of caustic potass ; but on a subsequent and care-
ful examination of this fluid, not a trace of arsenic could be de-
tected.

As from the first analysis, arsenic was detected on the persons
of the birds ; and as, in the second, none was detected on their
external surface, may we not admit that the poison existed in
their interior, having either been inhaled, or swallowed with the
water in which it has been already proved to have been depo-
sited ?

GorLpixg Birp, F. L. S, &e.

Dee. 15, 1837.
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CORRESPONDENCE BETWEEN A MEMBER OF THE COM-
MITTEE AND DR. PARISET ; MOXS. CHEVREUL ; AND
MONS. RIEUBLANC.

Letter from the Perpetual Secretary of the Royal Academy of
Medicine.

ACADEMIE ROYALE DE MEDECINE.
Paris, le 16 Octobre, 1837.

[°aFFAIRE dont vous me parlez n'a point été agitée A
I' Académie,

Il en a été question deux foisau Conseil de Salubrité.

On y a fait deux rapports conire une fabrique de bougies,
appellés bougies de I'Etoile, parcequon les fabriquait & lex-
tremité des Champs-Elysees.

L’arsenic n'était pas mélé a la cire ; mais & la méche, pour la
rendre plus combustible.

Cet acide respiré a cause des accidens, des maux de téte, des
vomissements, &c. On a porté plainte. On a examiné les
bougies, et découvert le mélange. On Ia trés-sévérement dé-
fendu.

Mais ces denx rapports sont dans les archives du Conseil (de
Salubrité,) et n'ont pas ¢té rendu publics,

Mille graces de votre bon souvenir; et toujours 4 vos ordres,
k. Pamriset.

A Mons. le Dr. Granville, 2 Londres.

Letter from M. Chevreul, the discoverer of Stearine.

Paris, 12 Novembre, 1837.
Mo~ cHER AMI,

La presence de T'acide arsénieux dans des bougies marga-
riques ou steariques n'est pas chose nouvelle. 1Il-y-a trois, oun
quatre ans quon introduisit quelques parcelles de ce poison dans
nos bougies de Paris; mais dés que la police en fit instruite,
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elle defendit absolument de le faire.  Depuis cette défense il n'a
plus été question de s'opposer & la cristallisation des acides
margarique ou stearique par I'icide arsénienx. Si vos fabricants
de bougies croient ce procedé indispensable i la bonne qualité
de leur produits, ils sont evidemment dans larriére.

Comme pére des nouvelles bougies, je m’¢léve contre I'addi-
tion de 'acide arsénienx dans les corps gras qui les constituent;
elle ne peut effectivement que restreindre I'usage de ee nouvel
eclairage en Angleterre, comme elle a été sur le point d'en
compromettre le suceés & Paris, Depuis que nos bougies ne
repandent plus d’odeur alliacée lorsqu’on les eteint, on les
recherche de plus en plus: et je ne doute pas que du moment
ot celui qui les fabriquera, preparera en méme temps des savons
avec I'acide liquide elaine separé par la pression des acides solides,
le prix des bougies éprouvera une baisse, qui en répandra
encore d’avantage 1'usage.

Opposez vous done, mon cher ami, de tout votre pouvoir i
Pintroduction de 1'acide arsénieux dans les bougies stéariques
et margariques ; et puisque vous vous rappelez avoir assisté a
la mnaissance des acides margarique et stéarique, changez
I'épithéte d’Allemandes en cette de Frangaises, en supposant,
tonte fois, que cette épithéte ne soit pas dans votre pays un titre

de proscription.
Votre tout dévoné ami,
E. CHEVREUL.
A Mons, le Dr. Granville, a Londres.

P.S. Je ne puis m'empécher de vous dire que dans trois
volumes en octavo, composés par M. le Baron Ch. Dupin sur
PExposition des Produits de I'Industrie Francaise en 1834 ot
se trouve une histoire de lindustrie Francaise, il a omis de

citer mon nom en parlant des bougies margariques,
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Letter from Dr. Granville to M. Rieublanc, Chief of the First
Division in the department of Police at Paris.

Londres, le 20 Novembre, 1837,
Monsienr,

Vous ne trouverez pas mauvais, mon cher Monsieur, que je
n’adresse & vous dans une circonstance qui interesse le bien pub-
lique, et dans laquelle vous pouvez étre trés utile, en m'aidant de
vos bons offices, comme je vais avoir Ihonneur de vous expli-
quer.

Depuis quelque temps nos marchands de boungles se sont
avisés d’en faire quelq’unes (et en grand nombre) de stéarine,
dans lesquelles Todenr d'ail & fait soupgonmer l'existence de 1’ar-
senic. Porté 4 la connaissance de la Societe Médicale de
Westminster, ce fait a provoqué 'appointement d’un Comité d'en-
quéte dont j’ai été nommé rapporteur. Neus avous deja, par des
essais chimiques, etabli le fait que I'arsenic, en doses plus ou moins
considerables, se trouve en effet dans presque tontes le bougies
dites “ German candles, stearine candles, &e. &e.” Et nous nous
occupons, dans ce moment, & faire des expériences et des re-
cherches sur les effets probables nuisibles que la combustion de
telles bougies pourrait avoir sur la constitution animale,

Voulaut rendre mon rapport le plus parfait possible, et ayant
appris que les Frangais nous avaient déjd, avec la vigilance de
leurs autorités en matiére du bien étre publique, devancés
dans cette enquéte, et qu'll existe dans les archives du Comité de
Salubrité Publique, (lettre du Dr. Pariset & moi-méme en
date 16 Nov.) des documents constatant cette enquéte qui a
donné lien a une prohibition absolue, et défense de la part du
Préfetde Police de fabriquer ou debiter de tellesbougies : Je viens
vous prier de vouloir bien me faire communiquer ces pieces, et
I'histoire de cette enquéte, pour que je puisse m'appuyer sur un
lemuignuge anssi puissant et concluant dans mon Rapport, ot
jaurai soin de rendre justice & la sagesse de l'administration
Frangaise dans une ¢uestion d'une aussi haute importance.

Notre tems presse ; ainsi s'il vous était permis de me faire
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parvenir la copie des deux rapports contre les bougies arseni-
cales (entre-antres celles dites de I'Etoile) qui avaient produit des
accidents, &e. ; vous confereriez un bienfaita la Societé en An-
gleterre, et vous serviriez I'humanité en general: car il n'est
pas probable qu'on ose, apres Popinion des deux nations aussi
eclaireés que la nation Francaise et la notre, fabriquer de telles
bougies dans d’ autres contrees.
Veunillez mon cher Monsieur,
Accepter I'assurance, &c. &e. &e.
A. B. GranviLLe, M.D.

A Monsieur Mons. Rieublane, Chef de la 1¢r¢ Division
A la Prefecture de Police & Paris.

Reply from Mons. Rieublanc.
Monsteur,

Je w’empresse de répondre 4 la lettre que vous m'avez fait
Phonneur de m’envoyer pour me demander quelques renseigne-
mens sur action administrative dont la fabrication de bougies
de L' Etoile a eté I'objet & Paris. Vous trouverez ces renseigne-
mens dans les deux pitces ci-jointes. Je desire qu'elles remplis-
sent le but que vous vous proposez.

Veuillez agréer, Monsieur, l'assurance,
De ma consideration distinguée,
“ D. RIEUBLANC.

Paris, 29, Nov. 1837.

Monsieur le Docteur Granville, &e. & Londres.’

Inclosure No. 1.
NOTE
SUR LES BOUGIES DE L’ ETOILE.
Diverses circonstances ayant fait: penser & I’Administration
que les Bougies dites de P’Eloile de MM. (*) conte:

* The reporter thinks it necessary to use his discretion in suppressing
\he names of the manufzcturers mentioned in the French Report—as that
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naient de I’ Arsénic qui, pendant la combustion, se dégageait en
vapeurs et présentait les plus graves inconvéniens pour la sanie,
le Conseil de Salubrité fut chargé au mois de Mars 1834, de
vérifier ce fait.

Le Conseil préleva des échantillons de ces bougies, et il
résulta de ses expériences que chacune d’elles fournissait un
sulfure C'arsénic dont le poids permettait destimer que la pro-
portion d'arsénic 'y trouvait—pour plus de trois quarts de grain.
Les déclarations faitesd cet égard, par les fabricans etablirent que,
dans le but de rendre leurs graisses saponifiées plus combusti-
bles, ils employaient une once d'arsénic par quintal, et qu'ils en
avaient méme autrefois employé davantage, Ces fabricans com-
prirent, au surplus, 1" importance des observations qui leur furent
faites par le Conseil, sur les dangers que leur mode de fabrication
pouvait présenter pour la santé, surtout chez les individus faibles,
impressionnables, et d'une mauvaise santé, et ils s'engagerent
formellement & ne plus faire entrer d’arsénic dans leur com-
position. En effet, ils remirent, pen de tems aprés, au Conseil
un échantillon de leur bougies, brilant bien, sans contenir la
moindre portion d’arsénic.

Par suite du rapport (dont ci joint copie) qui fit fait sar
cette affaire par le Conseil de Salubrité, le Préfet de Police fit
deéfendre a MM.
cation de leurs bougies.

d’emplover 1" arsénic pour la fabri-

Les derniers rapports faits par le Conseil de Salubrité sur cet
se sont

Etablissement, ont fait connditre que MM.
conformés A cette injonction, et que leurs bougies ne contiennent
rien qui puisse rendre leur emploi dangereux et incommode.
Des bougies dites du Soleil avaient également €té signalées
4 M. le Prefet de Police comme contenant de I'arsénic, mais les
expériénces faites & cet égard par le Conseil de Salubrité dé-
montrérent que ces renseignemens n’etaient pas fondees.

and those manufacturers

document has never been published in France,
have since abandoned the practice complained of. For the same reason he
suppresses a part of another document containing the name of the indi-
vidual who bought the process complained of in Paris, and introduced it
into this country, and who is a large manufacturer of Stearine candles.
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Inclosure No. 2.

CONSEIL DE SALUBRITE.

Paris, Le 16 Mar, 1834,
Monsieur le Préfet,

Le 24 Mars dernier, vous avez soumis 4 l'examen du Con-
eil de Salubrit¢ des échantillons de bougies, dites de I'Etoile,

prelevés dans la fabrique MM. et dans leurs divers

depots & Paris.

MM. Deyeux, Barruel, Gauthier de Clanbry, Chevallier et
Cadet de Gassicourt ont ¢été chargés de faire un rapport sur cet
objet.

11 résulte des expériences faites dans le laboratoire de 1'Ecole
de Médecine, par des membres de la Commission, que chacune
des chandelles dites, Bougies de [l'Efoile, telles que MM.
les livrent actuellement dans le commerce, fournit,

quand elle est traitée convenablement par lean distillée
bouillante et par Pacide hydro-sulfurique, un sulfure d'arsénic
dont le poids permet d’estimer que la proportion d’arsénic sy
trcuve pour plus de trois quarts de grains.

MM. de ————, aprés quelques dénégations, ont fini
par déclarer eux mémes, que, dans le but de rendre leurs
graisses saponifiées plus combustibles, ils faisaient emploi d'une
once d’arsénic par quintal, et qu'ils en avaient méme autrefois
employe d’avantage.

La présence d'une quantité assez notable d’arsénic dans les
bougies de Etoile étant constatée, il restait & apprécier 'eten-
due présumable des inconvéniens de nature diverse que cette
circonstance peut présenter—soit que l'on considere laelion lente
et vépétée que la vapeur arsenicale dégagée par la combustion
doit, exvercer jusquw'd cerlain point, sur l'économie animale,
surtout chez les individus faibles, impressionables et de mauvaise
santé,—soit que l'on envisage le danger de livrer aux mains du
public un object usuel qui renferme le moyen violent de des-
truction auquel le désespoir ou la malveillance ont si souvent re-
cours.* Quelqu'eussent été dailleurs, 4 cet égard, 1’ opinion
des Commissaires du Conseil et votre décision, Monsieur le

* This point (one of great importance in Medical Police) has not been
urged by the Committee, because in England everybody is as liberty to
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Préfet, la simple révélation de ce fait que I’ arsenic se tronve
Itroduit dans un objet d’usage domestique, aurait certainement
suffi pour anéantir la confiance qui s’est plue si généralement,
a accueilliv les produits de la manufacture de I’Ktoile.

C’est ce que comprirent les fabricans surnommés, et comme ils
annonceérent qu'ils présenteraient incessamment des bougies de
méme espéce, préparces sans le concours de I’ arsenie, la Com-
mission, malgré 1’ évidence des résultats analytiques, crut de-
voir diflerer de prendre des conclusions.

Par suite de leur promesse, vers le milien du mois dernier
MM. de —- vous remirent un nouvel échantillon de
bougies. La Commission I' ayant examiné, reconnut encore
des traces d'arsénic.

MM. de , sans hesiter, vinrent expliquer cette
circonstance ficheuse ; ils avouérent que, malgré I intérét

qu’ils avaient & ce que leur nouvel échantillon ne continit pas
d’arsenic, ils avaient négligé de recommander qu’on ne fit usage
de vases ou de moules servant & leur fabrication ordinaire,
qwapres qu'on les aurait soigneusement nétoyés. En méme
tems, ils s'engagérent & présenter, sous peu de jours, un échan-
tillon tout a fait exempt du méme reproche.

M. M. de ——— ont tenu parole. A la fin de la se-
maine derniére, ils ont remi & la Commission un dernier
échantillon de bougie de 1'Ewile, brilant bien, sans contenir
pourtant la moindre portion d’arsenie.

Il ne reste plus maintenant aux délegues du Conseil, Mon-
sieur le Préfet, qun'a vous proposer dantoriser MM. de

a continuer lenr fabrication, sous LA coNDITION

purchase as much arsenic as he pleases ; whereas in France, the sale of
it is confined to medical men, artificers or manufacturers. But even
in this country, the consideration of whether the means of E:asil}r procuring
a fatal dose of arsenic, (through the mere acquisition of a couple of Stea-
rine candles), shall be placed in the hands of the evil-minded, who
would thus elude the detection to which he who directly or indirectly
purchases the poison itself, is generally esposed,—is one of no trifling
moment to the public—and one which may with propriety be added to
the other remarks concerning public health, as connected with the present
question, embodied in the Report.—Note of the Reporter,
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EXPRESSE DE RENONCER ENTIEREMENT, ET POUR TOUJOURS,
A L'EMPLOI DE L'ARSENIC. :

Fn outre, la Commission eroit devoir vous faire observer que
cette clause réclame la garantie dune surveillance atlentive.
Fn efiet, Monsieur le Préfetil est pen crovable qu'a cette oc-
casion la vigilance de Tautorité ait & tel point excité le zele et
I" activité scientifique des fabricans, quiils aient soudainement
découvert un procédé avantageux, & la recherche du quel ils
nous ont déclaré d’abord qu'ils avaient infructueusement sa-
crifié beaucoup de tems, et un capital considerable; la Com-
mission n'oserait se flatter d’avoir obtenu un résultat si desir-
aient

able ; elle ne pense méme pas que MM. de
eu le loisir de mettre & profit I' idée qui leur a été communi-
quée par un membre du conseil de se livrer 4 quelques essais
tendant & substituer, 4 1" arsenic, un autre metal volatilisable.
Les délégués ne pensent pas non plus qu'il soit absolument
impossible de faire des bougies de graisses saponifieés, suscep-
tibles de briiler parfaitement sans I’ addition de quelques sub-
stances metallique ou autre. Selon toute apparence les
bougies que MM. de , nous ont livrées en dernie
licu sont dans ce cas. Mais que leur maniére d'opérer, dans
ce cas, soit anciennement ou nouvellement deécouverte, il se

peut qu'elle exige des soins particuliers et des précautions dont
I application, & la fabrication en grand, ne soit pas sans diffi-
culiés, et dont on se dispenserait aisément a l'aide de 1" arsénic.
Aussi la Commission est elle d'avis de prévoir le cas on, aprés
avoir d’abord déféré au veeu de l'autorite, les fabricans, se laissant
entrainer par leur intérét, reviendraient d une pratique dan-
gereuse, mais plus commode et expéditive.

En conséquence, des délégués du Conseil de Salubrité ont
I’ honneur de proposer, Monsieur le Préfet, non seulement
d’accorder, 4 la fabrication des bougies dites de I'Etoile une au-
torisation conditionnelle, conformément & ce que nous avons ex-
posé plus haut, mais encore d’ordonner qu'a différentes époques,
les bougies, provenant de cette fabrique, seront soumises d un
nouvel examen du Conseil de Salubrite.

—— L ————

THE END.
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OF THE

WESTMINSTER MEDICAL SOCIETY.

SATURDAY, 9TH DECEMBER.

Trar the Report of the Committee be received and
entered on the Minutes.

That the thanks of the Society be given to the Com-
mittee for their labours and researches.

That the thanks of the Society be presented to Dr.
Granville, for framing and drawing up the Report.

That Messrs. Everitt and Phillips be requested to
accept the thanks of the Society, for their valuable co-
operation with the Committee.

SATURDAY THE 16TH.

Resolved, That the Report be printed.

LONDON &
PRINTED BY IBOTSON AND FALMER,
8AVOY STREET.






