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UNITED STATES

PATENT OFFICE

WILLIAM D. RUCK, OF LONDON, ENGLAND.

IMPROVEMENT IN THE MANUFACTURE OF GAS.

Specification forming part of Letters Patent No. 150,618, dated May 5,1874; application filed
March 1, 1873.

To all whom it may concern !

Be it known that I, WILLIAM DENNY RUCK,
of London, in the Kingdom of Great Britain,
have invented certain Improvements in the
Manufacture of Gas; of which the following is
a specification:

The following description, taken in connee-
tion with the accompanying plate of drawings
hereinafter referred to, forms a full and exact
specification, wherein are set forth the nature
and prineiples of the invention, by which the
same may be distinguished from others of a
similar class, together with such parts there-
of as are claimed as new, and are desired to
be secured by Letters Patent of the United
States. ‘

This invention relates to certain improve-
ments in the manufacture of gas for heating
or lighting purposes.

It is well known that, by passing currents
of air through ordinary liquid hydrocarbon, a
gas that is used for lighting, and sometimes
for reating, purposes is produced.

The invention is designed, first, for the pur-
pose of manufacturing or producing gas for
heating purposes from the products of coal or
othier carbonaceous matter heated with iron,
steel, or other metals, by the means and in the
manner following: I propose to employ coal
and its products, or any carbonaceous matier,
in conjunction with iron, steel, and other
metals, in scrap or otherwise. I place them,
when so mixed, in retorts, ovens, or other re-
ceptacles, to be brought to a high temperature
through the agency of exfernal heat in the
presence internally of superheated steam, by
which means hydrogen, and oxide of carbon
acid, and sulphureted hydrogen are produced.

In order to produce a large quantity of gas,
I construct and employ a large furnace sup-
plied with one or more sets of grates or fires,
in which I arrange and support, in a pyra-
midal or other suitable form, (say, for ex-
ample,) a stack or bench of nine retorts or
chambers set in a position best adapted to re-

.ceive the greatest amount of heat from the
fuel of the furnace. Eight of these retorts I

construct of one given size, which I fill with

the carbonaceous matters and metal or metals
before mentioned, after which they arc her-
metically closed by their lids or covers, cach
retort being provided with a mouth-piece pro-
jecting from the front of the retort, and form-
ing, when closed, a portion of the same. The
ninth retort or chamber I make larger than
the others, but connected with them, as de-
scribed hereinafter, This retort is also filled
with ecarbonaceous matters, or is so con-
structed that it can present a great amount
of internal heating - surface — for instance, it
may be constructed so as to have a number
of tubes running through it similar to the
tubes of a locomotive or multitubular boiler
or other equivalent heating-surface—against
or through which the heat of the furnace will
impinge or pass in its course to the flue. Above
these retorts, or on one side thereof, or in any
other counvenient position, in connection with
the before-mentioned furnace, (or, if desired,
in a separate furnace,) I place a boiler or
boilers, in which steam is generated. A pipe
from this boiler is connected with a superheat-
ing apparatus also set in the same furnace,
the steam from iwhich is conveyed by pipes
into each of the eight retorts, which, when
filled with the carbonaceous matter, scrap-iron,
or other metals, are separately connected by
a main or pipe, which conveys the products
into the ninth or larger retort. The super-
heated steam (when the process of manufac-
turing gas is proceeding) enters the heated
retorts containing the carbonaceous matters
and metal through the medium of a pipe sup-
ported internally -within each retort upon
ledges, channels, or grooves that terminate
within a few inches of the rear end of each re-
tort, the superheated steam being caused to
pass through and over the carbonaceous mat-
ters, and heated metal, and carbonic oxide, and
Lhydrogen gases are generated. From each
one of these retorts the gasés so generated are
conveyed, through the medium of connecting-
pipes, to the main before mentioned, and
thence into the ninth or larger retort, where
any steam then remaining unconverted be-
comes thoroughly decomposed, and where, if
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there Le any carbonic acid or bisulphide of
carbon present, they may be destroyed. The
gas from this retort may be withdrawn by
means of an exhauster, or other equivalent,
and passed through a condenser of the ordi-
nary or other convenient form into the receiver
or gas-holder, where it is stored in the condi-
tion of a permanent gas, which may be em-
ployed for heating purposes.

This invention is also designed for the pur-
pose of manufacturing illuminating-gas.

The hydrogen gas, prepared and heated as
above described, is made into an illuminating-
gas by the following process:. A gas-holder, or
receptacle containing hydrogen gas, prepared
as above described, is connected by means of
a pipe (having governing or regulating cocks
or taps) with an ordinary gas-purifier and a
closed chamberorreceptacle. Theclosed cham-
ber is supplied with hydrocarbon spirit, which
should be a spirit which distils at from 50° to
700 of centigrade from a cistern containing the
same through the medium of a pipe, and is
regulated in its flow thereto by governing-taps.
The receiving closed chamber is also supplied
with indicators for regulating the height or
quantity of spirit admitted, and a thermometer
for indicating its temperature is attached
thereto. The pipe forming the communica-
tion between the closed chamber or receptacle
and the purifier and gas-holder terminates at
a point in such chamber that will admit of its
being constantly immersed in the spirit con-
tained therein. This closed chamber is also
provided with an internal coil, or other form
of pipe, through which steam or hot air is
caused to pass, to maintain the spirit con-
tained in the chamber at one uniform temper-
atare of about from 60° to 70°, or if desired
other heating mediums may be employed for
the same purpose.

Thus the gases, after having been prepared
as before mentioned, will, when admitted into
this chamber from the gas-holder, become im-
pregnated with the spirit while passing
through the same.

Care should be taken to prevent too low a
temperature from being produced, as it will
be found to prevent the absorption of the
spirit; hence the necessity of the heating-me-
dium, which must be governed so as to main-
tain the spirit or contents of the closed cham-
beratabout the temperature above mentioned.

The hydrogen and other gases thus impreg-
nated with the hydrocarbon spirit may De
passed through a condenser filled with water,
or other ordinary form of condenser, and
thence into and through the service - pipes.
These gases, previous to their passing through
hydrocarbon spirit, may have great heating
properties, and they-only require a small
amount of the said spirit to render illumina-
ting. On this account the manufacture of my
improved gas, being a permanent gas, is more

efficient and economical, having regard to the
results produced, than the manufacture of
what is ordinarily termed air-gas by the ordi-
nary method.

Sheet 1 represents the improved arrange-
ment of apparatus employed for producing
heating-gas, in which Figure 1 represents a
longitudinal section of the furnace containing
the retorts, together with the boiler and su-
perheater; and Fig. 2 represents a front eleva-
tion of the same, onc-half of which is shown
in section, Sheet 2. Fig. 3 represents in ele-
vation the arrangement of apparatus employed
formaking the heating into anilluminating gas.
@ is the furnace supplied with fuel at the
openings b b b b. 'Within this furnace the re-
torts ¢, ¢, ¢, ¢, ¢, ¢, ¢, 6, and ¢* are supported in a
position that will allow the heat to act well
upon them. d is a boiler or steam generator,
also placed in the same furnace and heated
by it. e is a superheater—conveying steam
from the boiler d to the retortsceccccece,
through the medium of the pipes ¢! ¢ ¢ ¢t ¢t
¢ ¢! ¢'—which enters at the front and projects
internally, as seen in Fig. 1, supported by the
channels, ledges, or grooves a/ «/ to & point
within a few inches of the back orrear of such

retorts.

These retorts are all previously charged, be-
fore being hermetically closed, with carbona-
ceous matter and metal scraps, so that when
heated by the furnace b and the superheated
steam admitted, as before mentioned, hydro-
gen and oxide of carbon are formed. From
these retorts gases so formed are conveyed -
by the pipes f.f ff ff.ff to the main or pipe
/', communicating with the larger retort ¢,
where any steam then remaining unconverted
then becomes thoroughly decomposed. The
gases from this retort pass through the pipe g
to the hydraulic main, and thence through the
condenser into the gas - holder, where they are
stored as gases to be employed for heating
purposes.

In Tig. 3, Sheet 2, is shown the special ap-
paratus referred to for making heating into
an illuminating gas. The gas is passed from
the gas-holder through the purifier, if desired,
into the closed chamber or receptacle ¢ by
means of the pipe &, the said chamber being
supplied with hydrocarbon spirit from the
cistern I through the pipe m. The. spirit, by
preference, should be of a specific gravity that. -
distils at from 50° to 70° centigrade, and may
be mixed with caustic soda, which neutralizes
carbonie acid. The pipe &k terminates in the
vessel ¢ at a point below the level of the spirit,
an uniformity of temperature to the spirit be-
ing maintained through the medium of the
hedating-pipe #, through which steam or hot
air is caused to pass, or the temperature of
the spirit may be maintained by other equiv-
alent or suitable means. The gases passing
through the chamber ¢ become impregnated
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swith epirit, and are thereby converted into an

illuminating - gas and pass off through the
pipe o.

Having now described the nature of the said
invention, and in what manner the same is to
be performed, I wish it to be distinctly under-
stood, in conclusion, that what I claim as my
invention is— ‘

In combination with the boiler d, super-
heater e, and retorts ¢ ¢, &c., the large retort
¢, in which any undecomposed steam or car-

bonic acid are converted into inflammable
gases, substantially as described.

In testimony that I claim the foregoing I
have hereunto set my hand and seal this 13th
day of February, 1873. .

W.D. RUCK. [L.8]

Witnesses:
AreX. C. MCPRINCE,
14 Trafalgar Street, London.
WiLMER M. HARRIS,
17 Gracechwrelh Street, London.




