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culties which T have had to contend with, in rooms
not properly fitted up for such experiments, in ex-
cluding a certain amount of diffused and reflected
light.

In the following table the Companies are arranged
in the order of their value: —

The City Cannel Gas equal to 13.7sperm,or 15.6 wax

Lhe City Gaa® .. o oo T3 Giedactd  il5Ge
The Greaf, Central < 1 jawerr 13.0ir Dyteo) 14895,
The Chaxtered of Cur-

CRITEERaadi e e Q4R S0 J[E0 S I 5 i
Prie’Cammercial gort 5 w125 - Wil e
The Chartered of

Brick Lane s deisrst 02 By i 13.9 |,

From this it will be seen that the illuminating
power of the Great Central Gas has been about 24
per cent. greater than is required by the Act of
Parliament. 1

Another point to which I'have directed attention
1s the pressure at wh ch gas is delivered to the
public by the different Companies. This is of im-
portance, because, when the pressure is low, the
street lights, and even the lights of our houses, are
insufficient for the purposes required. I do not
think that gas ought ever to be delivered at less
than an inch of water pressure; and the pressure
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of the Companies’ gas, yet, as they were all obtained
in a similar manner, namely, by passing the gas
through a stratum of flints moistened with dilute
hydrochloric acid, then evaporating and distilling
with potash to obtain the ammonia in a free state,
they represent the relative proportions of this
alkaline impurity.

The Great Central contained in 100 cuvic feet 5 Erans, of
Cannel Gas, after passing

Leslie’s Purifier. .~ . . 2 0!
Pittoibefore tdo Wrnss i) 3 1[4 g
Commercial Gas . . . . I B,
(b e s i 2 =9
Chartered, Brick Lane . . e 1S,

Chartered, Curtain Road . i S8l

I place before you a specimen of the ammonia
obtained in this manner, and I also exhibit speci-
mens of the feetid tarry matter which that ammonia
held in suspension in the gas.

In a former report I alluded to the mischief that
results from the presence of these impurities in coal
gas ; and I now submit to your notice examples of
the injury done to copper and brass-fittings by the
ammonia, and a specimen of the soil of this metro-
polis infected by the tar. It has been thought by
some persons who are unaquainted with the action
of poisons on the living system, that because tar
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do not, on the average, give me much more than a
20th part of Mr, Thompson’s frightful amount. In
fact, the largest proportion of sulphuric acid that I
haye ever obtained from coal-gas has not reached
higher than 212 grains per 1000 cubic feet; and
taking the average of 46 experiménts made during
the last year on the gas furnished by two of the
City companies, it amounted to just 142 grains per
1000 ; this, however, is quite sufficient to be the
source of incalculable mischief.

The gas supplied to the City during the last
quarter has, on an average of nearly 100 experi-
ments, given the following results:—

Proportions of anhydrous sulphurie acid yielded
by 100 cubic feet of each of the Companies’
gas— |

City Cannel, before passing Leslie’s

Ponfier. - . . S SO
City Cannel, after rhttcr AR - e 2
Chartered Gas, Curtam Road . . . 11.8 "
Crreat Central o oo R Smule s ol e o
City Company . . o S AR s Y [
Chartered Gas, Brick me e A DD
BT o B e e o DS 1 R

[ have noticed that the proportion of sulphur
contained in gas is liable to great variation, and
that the amount of acid yielded by it ranges from 6
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solutions of oil of vitriol ; those solutions have been
- produced by the combustion of less than 500 feet
of coal-gas. In one case the gas was burnt under
a platinum rosette, and in the other it was burnt in
exactly the same way as the public consume it. In
both cases the results are the same, namely, water
and vitriolic acid. To prove that these liquids are
highly corrosive, and therefore destructive to pro-
perty, I have submitted various tissues, as of leather,
paper, linen, and cotton, to their action; and, as
you will perceive, the tissues of those fabrics are
completely rotted. I place before you examples of
the effects produced by liquids derived in this
manner from each of the Companies’ gas. It may
perhaps be said that these experiments do not fairly
represent the actual condition of things when gas
is burnt by the public; to this I reply, that I have
done nothing to exaggerate the results; I have
simply burnt the gas at the rate of half a cubic foot
an hour from a Leslie’s burner, and have collected
the products in a clean glass vessel; but to do
away with all objection upon this score, I have ob-
tained from Mr. Spencer Hall, of the Athensum
Club House, a sample of the water actually pro-
duced by the combustion of the gas in the hall of
that establishment, and condensed in the cistern
of the ventilating pipe, which was designed by
Professor Faraday some years ago. 'This water I
also place before you; and you will notice that it is
so charged with copper, that it has a deep-bluish
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1 proceed now to examine the question, as to the
effects of this destructive compound on various arti-
cles of furniture, &c. The specimens of leather,
paper, cotton, and linen now upon the table, will
prove to you that the corrosive power of the acid is
very considerable; in addition to these, I have ob-
tained a few facts which are of public interest.

Through the kindness of the managers of the
Athensgeum Club House, I have had access to the
various documents which they possess, on the
subject of the injury done to the library of that
Institution by the products of burnt gas; and
I find that in the summer of 1842 a Committee was
appointed to investigate this subject, and that the
services of Professors Faraday and Brande, M.
Aikin, Mr. Brown, and Dx. Prout were enlisted.
Without going into the detail of their investiga-
tions, which went to show that oil of vitriol was
the great cause of the mischief, I will inform you
of the result at which they arived. Dr. Prout said
that he had taken two equal portions of the water
used in the house, and had exposed one of these
for a fortnight to the air of the drawing room of
the establishment; by which means he found that
it thereby acquired a striking increase of sulphuric
acid, so that when it was evaporated nearly to
dryness it distinctly reddened litmus paper, and
showed the presence of free sulphuric acid.
“This,” said Dr. Prout, “sufficiently explains the
destruction of the books, nor will there be any
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He noticed that the surface of the leather of the
binding lost its smoothness, and eventually the
whole was reduced to a brittle substance, com-
posed of a scarcely coherent powder, which had
a powerful acid taste; to this he adds, that evi-
dence has been obtained from bookbinders, as
well as booksellers, of the deleterious action of gas
lights and gas stoves on the bindings of books.
In consequence of this a ventilating apparatus has
been put up in the library of the Institution.

Mr. Spencer Hall informs me that almost the
entire library of the Earl of Tyrconnel, at Kilpin,
in Yorkshire, whose mansion is lighted with gas,
has been destroyed in a similar way; and Mr.
Brayley confirms this fact. .The latter gentleman
has also told me that mischief of a like descrip-
tion has occurred in the Portico Library at Man-
chester ; and, from a statement made in a leading
article of the Times, of the 14th of January last,
it appears that the books in one of the rooms of
the Times Office, where gas is constantly burnt,
shrivel up and break after two or three years
exposure.

‘Within the last day or two I have visited the
library of the Royal College of Surgeons, in
Lincoln’s Inn Fields; and although gas is not
regularly burnt therein, yet it is swrprising to see
how much mischief has been done to the bindings
of the books by the products of gas combustion.
I should think, that in the gallery of that Institu-
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tion there are hundreds, if not thousands of books,
the backs of which are completely rotten: and
Mzr. Stone, the late librarian, tells me that he has
the most satisfactory proof of its being due to the
action of gas, in the circumstance, that whenever
a book has been taken out of the library for any
length of time it is found to be preserved, although
its fellow volumes are thoroughly rotted. I place
before you a few examples of the injury done to
the books of that establishment,

Mr. Thornhill, the librarian of the Literary and
Philosophical Society of Newcastle-upon-Tyne, has
written to me to say that an enormous amount of
mischief has been done to the books of that Insti-
tution, “It may,” he says, “be stated generally
that all the books which have been in the library
for a few years have suffered more or less from
exposure to the action of the matters thrown off
from the gas, and that large sums have been ex-
pended in bookbinders bills, and will yet have to
be expended before the mischief is repaired.” The
nature of the mischief, he says, is in the entire
destruction of the texture of the leather, and even
of the ends of the books; and, as might be
expected, the books in the upper part of the room
have suffered most. *“In a room where books of
reference such as Encyclopedias, Dictionaries, &c.,
are kept, and which 1s used also as a reading room,
the quantity of gas burnt is large in proportion to
the size of the room: in most cases the leather on
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the backs of the books in this room has been fre-
quently renewed, both in cases in which the books
were frequently used, and in which they were not
used at all; the backs in fact became loose as the
books stood upon the shelves.”

And now comes a very instructive observation
which has been communicated to me by Mr.
Thornhill. In the case of books missing from the
library being recovered, the leather of the books so
restored has been found perfectly good, whilst the
leather on the books in the same binding has been
utterly destroyed, although the books had been
standing almost undisturbed (excepting for being
dusted) on the shelves; one book was recovered
after having been out of the library ever since the
year 1818, it had in fact been replaced; it is
bound in an inferior Russia which is. perfectly
sound and good. In a set of Dodsley’s Annual
Register, bound in the same leather, and purchased
a few years ago in first rate condition, the leather
could be easily brushed off by a hard brush.” -

It might be thought that the mischief here alluded
to arises from other causes than the combustion of
gas, but the proofs of its action are so clear, that it
is not necessary to discuss this point ; indeed, I have
ascertained by actual analysis that the leather on the
sides of the damaged books is uninjured, while that
on the back is completely rotton : this is dependant
on the circumstance that the atmosphere is excluded
rom the sides by reason of their pressure against
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the neighbouring books, whilst the back is freely
exposed to its influence. .

Other tissues besides leather are acted on in the
same manner. I have put on the table a specimen
of gutta percha that has been completely destroyed
by exposure to the heat and acids of gas as it lay in
a shop window. Dr. Prout long since showed that
all the furniture of the Atheneeum Club House was
damaged by the same agents; and it is not possible
to examine a single fabric in London, without find-
ing it charged with a greater or less proportion of
sulphuric acid. Dr. Christison, of the University of
Edinburgh—the well known author of our best
English treatise on poisons—informs me, that the
gas in Edinburgh kills all the plants in the rooms
of that city. * Even a bouquet,” he says, ‘ under-
goes rapid withering, if shut up in a room for some
hours, where gas is burning freely. - I-have obséryed
this sometimes under my own nose in the summer,
when, in the ‘evéning, the'door of my room has been
a little open:” = In addition to this, he states that
the curtains in the upper part of the rooms are
apt to go, and that the silver of the jewellers’ shops
is quickly tarnished by it.

It may now be asked whether I can suggest any
remedy for the evil. I reply that the remedy is
threefold :—1st. In respect of the manufacture of
gas; 2nd. As regards its purification; and 3rdly.
In a more perfect system of ventilation.
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1st. At present, gasis manufactured from materials
which are known to contain a large per centage of
bi-sulphuret of iron; and the temperature at which
the gas is made is far too high for sanitary purposes.

2nd. Although much attention has been directed
to the purification of gas from one or two of its im-
purities, little or no notice has hitherto been taken
of the most important of all, namely, bi-sulphuret of
carbon. '

3rd. It is advisable that gas should be burnt
outside the room or shop whenever it is practicable ;
and when this is not the case, the products of the
combustion should be conveyed away by a special
contrivance as speedily as possible; indeed, they
ought not to be allowed to escape into the room at all.

I am quite sure that many elegant arrangements
may be suggested  for! this purpose, whenever the
‘public are made aware of its importance.

I have the honor to remain,
Your obedient Servant,

(Signed) Hy. LETHEBY, M.B.,

Professor of Chemistry and Toxicology

in the London Hospital.
London Hospital,

May 8th, 1854,






