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for this; but later obseriers have contented themselves with
upetting all previous explanations and confeing their own
jgnornnce. 1t was understood, some time ago, that M. Arago
had succeeded at length in deducing the fuets trom the undulatory
theorv; but his mentoir, if ever published, I have unfortinately
not seen.  So ¢ remarkable appearances, though not ditlicult to
explain, offer themselves during a total «lipse of th.c sun, of
which a very intersting deseription anay be found i Hond's
Solar System.

Gas Patents, by Henry Crofty Do C, L.y Professor of Chemistry
in the University of Toronto.

There is scarcely any branch of chemieal manufactme which
has attracted o much attention, and has been made the subject
of such numerous patents as that ot coal gas; we mention coal
@as alone, for although various proposals have been made, and
several carried into evecution, for extracting a gus fitted for
illumination from numerous other subsances; =uch for instance,
as oil, fats, rosin, bitumen, soap-suds, and even water, it dows not
appear that any one of them can take the ple of that from
which the gas was originally producel, viz., coal.

Whether we regard the convenience and utility of this illumi-
nating principle, or the enormous saving of expunditure when its
use is contrasted with that of all other ordinary combustibles, or
the numerous useful applheations which have been made; among
the most interesting of which may be mentioned the singeing of
calico and of thread, formerly cffected by much more clumsy
contrivances; we cannot but consider this branch of manuficture
as one most deserving our attention and worthy of more especial
notiee.

Many improvements have beeu efficted in varions departments
of this maaufacture, as may be seen from the fat of there having
been from siaty to seventy patents or specifications registered in
the Patent Office up to the year 1850,  Since that tine many
miore have been entered, some of which will be brietly noticed
in the present paper.

Although the general application of coal gas to the purposes
of illmmination nuay date from the conunencetnent of the present
century, yet the knowledge of its properties was obtained at a much
carlier period. In letters written in 1888-9, by Mr. Clayton,
Rector of Crofton, at Wakefield, in Yorkshire, addressed to
Robert Boyle, and atterwards to the Royal Society, we find a
tolerably accurate account of the method adopted by the author
for preparing a gas from coal, and also of its properties more
especially as reqards its inflammability.

Between 1770 and 1780 various experiments were made by
Hales and Watson on the production of an inflammable gas from
coal and other substances, but the first, though unsuccessful,
attempt at the applieation of such product to useful purposes
seems to have been made by Lebon in France, during the years
1785-6. The substavce cmployed by him was wood, which
does not yield nearly so good a gas as common coal, a fact which
may probably account for the fuilure of his experiments.

In the year 1792, Murdoch lighted his dwelling houso with
gas, and 1n 1798 a8 gas-work was established in the factory of
Messrs, Bolton & Watt, with whom Murdoch was connected.

For some vears subsequent only a few private factories were
furnished with this valuable means of illumination. It was first
applied to lighting streets in 1804, when Pall Mall in London
was furnished with gas, to replace the clumsy and inadequate oil
lamps, which all old resiaznts in that city may remember.  Since
that period the use of gas for this purpose has becume thoroughly
appreciated and most widely extended.

(1852.

Gas which may be applied to the purposes of ilhunination is
frequently found in nature, exwding either from the soil, or rock
or passing up with mineral witers. The holy fires of Bakuy, the,
satural gas of Fredowin, (on Lake Erie) the so called burning
springs above the British Fally and at Hamilton, the burning
fountain of Dauphing, as well as many others in various pants
of the world 1mghe heie be mentioned. The gas which is thus
evolved is not, however, of the same nature as that obtained
artificially from coal, althongh enal gas does, under certain
circumstanees, contiiin a very large proportion of the alove
mentioned compouml, and a very comsiderable quantity in all
cases. The evolution of this gix 1 uot, therefure, to be taken as a
proof of the existence of coal, although in the coal menes it is
the substance which so freuently produces sueh calamitous
accidents, being generally known by the names of fire damp,
marsh gas, dee® 7 It appenas that Jong before conl gas was
employed in England, the Chinese were in the habit of employ-
ing the natural product for the purposes of illuminating and
heating.

Before entering upon the improvements which have been
effected in the manufacture, it may be well to describe, in a few
words, the process as originally adopted, and the objects of ws
several parts.  ‘The coal bemg heated strongly in exlindiical iron
1etorts, gives oft & minture of vinjous gases, together with certain
oils, tar and water holding in solution several salts prineipally of
ammonia.  From these bodies the gas is puriticd, fustly —lv
traversing a large tube or reservoir called the hydraulic maing
and, secondly,—Dby passing through a sevtes of pipes kept cool by
a stream of water.  The mixed gases are then conducted throngh
the pwritiers, which are large vessels filled with aistwie of lime
and water; noxious gases, and some which are either not com-
Lustible or do not give out any great hueht when buvat ure thus
removed, anl the so purified gas is then passed off into the
gasometer or collecting vessel,

In each of the processes abive deseribed great improvements
have been effected, while other contrivances Juve Leen attached
to the factory, either for the purpose of improving the quality
and illuminating power of the gas, or of vendering available, for
teehnical purposey the different products obtained during the
process, .

The improvements may e classified under three heads:

Ist. As regards the quantity and quality of gas produced from
a given weight of coal.

2nd. As regards the efficiency and economy of the purifving
process.
3ra. As regards the illuminating power of the gas.

The quantity of gas produced depends prineipally upon the
nature of the coal subjected to distillation, the finer cannel coal
yvielding as much as 18,000 cubic feet of gas for every 100 cubic
feet of coal, while poorer kinds do not give more than 9000,
The quantity will also depend, to a considerable extent, on the
rapidity with which the conl is mised to a cherry-red heat; if
the coal be damp, and the heat raised slowly, a large quantity of
tar wili be produced, much of which will distil off” without pro-
ducing gas. The quality of the gas varies with the duration of
the process, during the first hour that substance which gives its
strong illuminating power to the %m is found to the extent of 13
per cent., while 2t the end of 5 hours there is only 7 per cent,
and at the end of 10 none at all, and the gas consequently,
when burning, gives out little or no lgit. Olefiant gas, (the
illuminating principle) which burns with a brilliant white Lght,

* The explotion which oceurred some few wecks since, in A well on
Queen Sireet, Toronto, but whuch was fortunaiely not avtended by any
serious consequences, was undoubtedly owing to an escape of this gas from
the bottom of the well.



