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GAS

Ox the first of January, 1857, we gave a plate and descriptive article on
“Gas Light Economical on a Small Scale,” and now, twelve months
later, we present ourreaders of 1858 with another plate on gas apparatus
economical on a small scale, originated by the same indefatigable in-
ventor. This latter contrivance has, however, been arranged so as to
be capable of working equally well on the large scale. But Mr. Bower’s
especial object has, all along, been to produce such an apparatus as
should be fitted to serve as an appendage to every isolated house. The
question of putting down the great nuisance created by the operation of
extensive gas works in the midst of towns has long formed a tough sub-
ject for discussion, and here is an offered remedy of something more
than fair pretensions to notice and adoption. Whether the plan which
we now submit will lead to the practical introduction of scattered works
on the moderate scale, remains, of course, to be seen; but it is clear to
us that sooner or later the inhabitants of densely crowded distriets must
look to some $uch means of relief from what is at present a great city
evil.

This gas apparatus is suitable either as a portable arrangement or for
the manufacture of gas on a large scale ; but it is peculiarly adapted for
supplying private houses, workshops, railway stations, lighthouses, and
ships, and consists of a retort placed inside a case lined with fire-brick,
such retort being furnished with an Archimedean screw for the facility
of supplying it with fresh material, the screw at the same time dis-
charging the coke or other carbonised substances which have been ex-
hausted of their gas. Each charge of the retort is led at one end through
a vertical pipe having a flange fixed on its upper end, into which a plug
is fitted; this pipe opens into a chamber, in which the screw works, and
as fast as the material is exhausted of its gas it is pushed out by the
screw at the opposite end and replaced by fresh material, which is tra-
versed through the retprt by occasionally turning the screw; this may
be done by a winch handle, fly-wheel, or gear work fitted for that pur-
pose. The coke or other substances from which the gas has been ex-
hausted falls through a descending discharge pipe into an iron vessel, or
a reservoir of water, if required, and may be removed in any convenient
manner. The gas passes up through a rise pipe which conducts it to the
condensing and purifying apparatus introduced by Mr. Bower in 1852.
The fire for heating the retort is supplied with fuel either from the top,
through a suitable mouthpiece for that purpose, or any other convenient
arrangement of self-feeding mechanism may be adopted for supplying
fuel thereto, or it may be supplied under the retort in the usual way.

Fig. 1 on our plate 219 represents an external side elevation of a
complete apparatus for the manufacture of gas on a small scale, em-
bracing these improvements, and showing the retort stack, which
forms the main feature of the invention. Fig. 2 is a section of the
retort stack, showing its internal arrangement and mode of setting;
as also the combined condenser and purifier. At A is the retort
furnace, which is supplied with fuel through the fire door, B, and
fitted with a metal chimney at ¢. This furnace is surrounded with
brick-work, and contains the retort, o, which is passed transversely and
horizontally, or nearly so, through it above the fire-place. A fire-brick
arch, u, is built beneath the retort, and has openings made in it at the
haunches or springing of the arch for the heat and flame to pass through.
This retort is stationary, being set into the brick-work, and is made
slightly tapered, the feeding end having a smaller diameter than the
other end. At the smaller end of the retort is fitted the coal receiver or
hopper, ¥, which is closed at its upper end or mouth by a plug, &, ground
vight into its socket. A» Archimedean screw, , is placed at right angles,

APPARATUS ECONO!
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or nearly so, to the receiver or hopper, and under it, so that when coal
is thrown into the rcceiver it falls upon the screw. By imparting a
rotatory motion to the serew the pieces of coal, which should be rather
smaller than the pitch of the screw, will be carried or pushed into the
retort. This rotatory motion may be given either by means of a winch
handle, 1, and spur gearing, J, worked by hand, as shown in the plate;
or a steam engine or other convenient prime mover may be used, so as
to turn the screw by power, according to the size of the apparatus, which
may be equally well adapted for domestic use on a small scale as for public
service on a large scale. The discharge end of the retort, which is made
wider to allow for the expansion of the coal during the process of coking,
and to facilitate the discharge of the coke, opens into the coke recciver,
K, the lower end of which is open and dips into the water pan or reser-
voir, L, for the purpose of rapidly cooling the coke and sealing the gas.
A mouthpiece and lid, m, are fitted to the coke receiver, for the purpose
of facilitating the examination of the retort. At x is the ascension pipe
which leads to the hydraulic main, o, of the *“ combined apparatus,” »,
forming in one vessel the hydraulic main “condenser ” and purifier. The
inlet syphon, q, conveys the purified gas from the apparatus, », to any
ordinary or other gasholder, .

In working the retort, the ground plug, ¢, is removed, and the hopper,
F, is then supplied with a charge of coal, such charge being about one-
fourth of that which would be introduced under the ordinary system.
Thus, at each revolution of the screw a quantity of coal equal to the
contents of one complete thread is delivered into the retort, so that a few
revolutions will suffice to deliver the whole contents of the hopper.
After this charge has remained in the retort for about an hour, another
charge is supplied thereto by repeating the operation before described,
which second charge will impel the preceding one forward along the
retort. The succeeding or third charge at the expiration of another
hour pushes the two previous charges still further, until the fourth
charge expels from the discharge end of the retort at the expiration of
three hours the first charge placed therein, which is completely extracted
of its gas. The discharge coke falling into the receiver, x, and into the
Teservoir, L, can be then raked out, and is found to be a much better
coke than the ordinary gas coke, such superiority being due in a great
measure to a certain amount of compression to which the coal is sub-
jected when undergoing the first hour’s heat at the smaller end of the
retort. The process is thus intermittent, the retort being charged with
a small quantity of coal every hour.

It 1s obvious that by this method there is no escape of gas during the
operation of charging and discharging the retort, whilst the quantity of
gas obtained from a given amount of fuel is greater than that obtained
by the ordinary method, for the vapours and gases from the charge last
introduced must always pass along three-fourths of the entire length of
the retort, and through the incandescent coke of that portion of the
charge ready to be delivered into the receiver, and there is a great saving
of time effected as the retorts are always in operation. The fact of there
being no nuisance in charging and discharging the retort, and the faci-
lity with which an unskilled person may attend to the apparatus, renders
it on a small scale particularly well adapted for domestic use. When
used on a large scale, the several screws of the retorts may be driven by
the engine at the gas-works, whereby a great saving of manual labour
is effected, whilst a greater quantity of gas is produced, and the time
now lost during the operation of charging and discharging the retorts
will be saved.

The patentee has also contrived a very convenient mode of driving the
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two screws of a pair of retorts. The two retorts are part of a setting in
one bench, and both of their respective screws are actuated by means of
a worm, on a horizontal shaft, which may be driven in any con-
venient manner by a steam engine or other power. This worm gears
into two worm wheels, respectively keyed on to the spindles of the
screws. This mode of driving may be adopted for feeding any number
of retorts set in two tiers. In some cases bevil or spur gearing might
be advantageously employed in place of worms and worm wheels.

In the ordinary practice of the gas manufacture the drawing and
charging of a retort occupies several minutes every five or six hours,
besides exposing the retort to the atmosphere, which has a sensible cool-
ing effect, and increases the fuel account. In the case of the arrange-
ments just considered, it is all avoided, as the retort is hardly opened
once in a month ; whilst a steam engine will charge and discharge the
retorts on the larger scale, thus very materially reducing the labour ac-
count in gas werks ; whilst the nut coal, which always costs 2s. or 3s.
per ton less than other coal, is the best adapted for this system.

The coke falling into water when it is expelled from the retort does
not require any labour to quench it ; and, by a simple arrangement, the
whole of it expelled from all the retorts in one stack may be drawn into
a vault by power, instead of being removed by manual labour as at
present. 4 f

Retorts charged every six hours give, at different stages, different
qualities of gas. During the first three hours it is richer than it is dur-
ing the last three; whilst the gas produced at the sixth hour is of very
feeble illuminating power, and in many cases increases in quantity, but
deteriorates in quality. By this process, each retort is charged every
hour with a small quantity of coal, and the vapours have not only to pass
over the whole length of the red-hot retort, but also through a consider-
able amount of incandescent fuel which is about being expelled; thus
those vapours which, in the ordinary way, would be condensed—forming
tar—are, to a considerable extent, converted into g Ppermanent gas, which
is almost equal to a distillation ‘of tar; and as from every gallon of tar
there may be produced 100 cubic feet of gas, it follows that any system
which will lessen its production will increase that of gas—hence the
value of the system. This is one cause of increased production ; another
is, that there is no loss during the charging with coal and drawing the
coke out of the retort, which in many cases amounts to a serious per
centage upon the amount worked ; added to which is the fact that, dur-
ing these operations, no gas is being made, so that it is easy to see that
by the combined savings of the new process—namely, first, in quantity,
by the peculiar method of distillation by which the vapours, instead of
being condensed into tar, are converted into 2 permanent gas; and se-
cond, by the saving of that which escapes in ordinary practice during
the operation of charging and discharging the retort; and third, by the
saving in time, the retort never being out of work, as necessarily must
be the case by the present method—a difference of at least fifteen per
cent. in quantity may be produced over and above that obtainable by
the retorts as now worked. These advantages, added to the enormous
saving to be effected in labour, will materially assist in cheapening gas
and increasing dividends.

One of the greatest drawbacks with which the gas manufacturer has
to contend is the useless accumulation of coke. As at present made,
it is not fit for metallurgical operations, and the demand for culinary
purposes is not nearly equal to the production, so that gas-coke has be-
come a drug in the market—so much 80, that in many of the large works
in London it may be had for a nominal sum, as the difficulty of storage
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is so great, This method, it is expected, will enable gas companies to
get rid of their coke at remunerative prices; for by the process of charg-
ing, the coal undergoes a species of compression for ypwards of an hour
during the process of coking, and the resultant product is a coke denser
by far than ordinary gas-coke, so that it may be used in foundries for
many purposes. §

What has been said hitherto relates entirely to the manufacture of
gas on a large scale, where the power is obtained by steam and the la-
bour performed mainly by an engine; but there is something else to be
considered, and that is the solution of the difficult problem of the manu-
facture of coal gas on a small scale for private use. Hitherto the prin-
cipal attempts in this way have been confined to oil or oleaginous and
solid carbonaceous magters ; but all these have signally failed, on ac-
count of the great expense of the gas-producing material. Resin oil,
which is generally used, costs say 9d. per gallon, and in practice only
about 90 feet of gas can be obtained from one gallon of it; so that here
is a cost of about 8s. 6d. per 1,000 cubic feet for the raw material alone.
Then there is the fuel, and the wear and tear, and other expenses, which
make up the cost of the gas, where from twenty to thirty lights are re-
quired, to something like 14s. per 1,000 cubic feet, and the illuminating
Power is not greater than that obtained from an ordinary cannel coal.
The small coal of a private establishment, which is generally wasted,
is the best adapted for this apparatus; and all that is required is simply
to turn a handle once every hour, which both charges and discharges
the retort at the same time, and only occupies a minute, so that, prac-
tically speaking, the labour account, which, in small works constructed
on the ordinary plan, is very great and objectionable, and the nuisance
more 80, is thus reduced to nothing. By it fully 11-000 cubic fect are
made from each ton of Newcastle small coal ; but to give an illustration
of the cost of the gas, deduced from practical working for many months,
the cost stands thus for a twenty-light apparatus :—

One cwt. small coal produces say a minimum of 500 s. d.

cubic feet of gas, cost of oal,.....c.veeverreeennnnn.n 0 10

Coke over and above that produced by the apparatus for
heating the retort, ......... B ve oo ocivavessansassvonsos 0 6
Labour, say two hours each dayiofia youth,.........:.. .... 0 4
Wear and tear; ....iv.cieeieeniiis o o SRR IR S 0.2
Interest of capital per i e e SR B o
Total cost of 500 feet, ...liveeuerrirrivnenrnsnnnnn, Leeiosig

So that, in round numbers, without deducting the tar and other residuary
products, the gas costs 4s. per 1,000 cubic feet where only twenty lights
are used. Of course this will be materially reduced in the large sizes,
and in some localities the coal and the coke will not cost so much. If
a fifty-light apparatus be taken, there will be as much coke produced as
will keep the fire going, and the cost of the gas will not exceed 3s. per
1,000 feet.

We have latterly heard much of gas monopolies ; but the true way to
bring them down is to produce an article better and cheaper than he
who is in possession of the monopoly. No one can examine this and
other practical improvements which Mr. Bower has suggested and car-
ried out in relation to his favourite pursuit—the manufacture of gas—
without being convinced that he is one of those who have laboured hard
to impart a really scientific form to the processes of our great industrial
arts, and who thus at once dignify labour, and heighten its productive
powers,
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