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To all whom it may conceri: |
Be it known that I, JAMES J. JOHNSTON, &

citizen of the United States, residing at Colum-

‘biana, in the county of Columbiana and State
g of Ohio, have invented certain new and useful
Improvements in Process of and Apparatus
for Manufacturing Gas; and I do hereby de-
clare the following to beafull, clear, and exacst
deseription of the invention, such as will ena-

10 ble others skilled in the art to which 1t apper-
tains to male and use the same. |

The invention relates to the process of and
means for manufacturing gas which may be
used for motive power or for heating and illu-

15 minating purposes, and has for its object the
production of a superior quality of gas ata
ereatly - reduced cost as compared with the
systems for making gas in general use.-

In the prevailing practice of making gas

2a from coal 2 very high degree of temperature
is required to be applied to the coal (say from
900° to 1,000° Fahrenheit) before the gas com-
mences to evolve,which is further heated from
1,400° to 1,800° IFahrenheit, and often more,

2 before the gas becomes “‘fixed.”” By my pro-
cess a comparatively low degree of heat (say

~ from 400° to 600° Fahrenheit) is applied to
the retort or still containing the carbonaceous
 malter to evolve gas. | -

30 - The invention will be hereinafter fully de-
scribed, and distinetly pointed out In the
claims. _ | - |

In the accompanying drawings, which form
a part of thisspecification, IFigure 1 represents

35 g perspective view; Fig. 2, a longitudinal sec-

tion; Iig. 3, a longitudinal section of the re-

tort or still; Fig. 4, a rear end view of the

still; Fig. 5, @ horizontal section of one of the
carburetors on the line x o of Iig. 2.

10 Reference being had to the drawings and the

letters of reference marked thereon, A repre- |

sents a rebort or still contained within a fur-
nace, B, and is arranged concentrically in the
cylindrical portion: thereof, so as to form an
45 annular passage, C, for the products of com-
bustion and cause them to surround the re-
tort. A shaft, D, passes through the retort,
and is journaled in each end, as shewn at ¢ ¢,

‘and upon the shaft are secured two spiral

zo blades. b D, curved in opposite directions.
; y Cutye OPP

' The end of the shaft D which projects out of
the rear end of the still is provided with two
pulleys, ¢ ¢, adapted to be connected by suit-
able gearing to a power-shaft, (not shown,)
and rotate the shaft D in opposite directions
as the belb connecting the pulleys with the
power-shaft is shifted. The journals ¢ ¢ in
the ends of the still are provided with suitable

| stuffing-boxes, d d, containing a packing, and

a gland, e, for the purpose of prevenfing the
escape of any of the vapors from the still.

~ The front end of the still is provided with
two sealing-doors—the upper one, £, for illing

LT B L T ]

pulverized bituminouscoaloroil-bearingshaie,
Any other earbonaceous matter may, however,
- be used; but I prefer those specified, as the
- best results have been obtained from their use.

after all the gas has been evolved therefrom.
A pipe, h, having a suitable valve, 4, sapplies
the waterrequired to moisten the carbonaceous
- matter contained in the still. |

- E represents the combustion-chamber of the
furnace B, which is provided with dead-air
spaces § 77 upon its sides and rear end. The
furnace B 18 provided with the usual appur-
" tenances—such as a stack, grate-bars, doors,
ash-pan, dampers, &c.—which need not here
be described, as they are of ordinary and well-
known eonstruction. | |
-~ F and G are carburetors, and H a double-
acting air-pump; to whichis attached a pipe,
%, for conducting air intc the carburetor ¥,
from which it is discharged through perforated
- cruciform pipes ¢ in the bottom ot the carbu-
retor, and passes up through the hydrocarbon
oil, and is conducted through the pipe m into
the next carburetor, (i, from which 1t passes
through pipe » into the still A, whereit mingles
with the vapors evolved from the heated car-
bonaceous matter, and is conducted through
pipe o to the coil p, contained inthe furnace 1.
From thence it passes by pipe ¢ to the con-
denser K,whereitis cooled,and finally through
pipe 7 to the gasometer i for storage.

The carburetors I and G are provided with
| suitable inlet and discharge openings for the
liquid hydrocarbon.

In. another application, No, 192,362, iiled
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the still with carbonaceous matter, such as

The lower door, g, 18 for removing said matter .
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February 23, 1886, 1 have claimed the carbu- | When all of the vapor is evolved from the |

retors connected by pipes which extend from
the top of one to or near the bottom of the
next carburetor, in combination with a retort
and a fixing-chamber. | -
‘While 1 have shown two carburetors, the
number may be lncreased or diminished, as
circumstances may require, and when desired.
to run the apparatus continuously an addi-

tional still may be employed, whereby one |

may be at work while the other is being dis-
charged and refilled.  To accomplish the lat-
ter object,it i1s only necessary to form branches

1n the pipe leading from the last carburetor
to the stills,and provide them with valves for

controlling the passage of the carbureted air.
-In the line of the pipe ¢ is connected a ves-

sel, M, for collecting any refuse—such as coal- !
tar—which may be carried by the gas in its
passage through the superheating-coil p, and

1s discharged through a pipe at its bottom.
The condenser is provided with a water-sup-
ply pipe, s, and a discharge-pipe, 1.
Theseveral parts of the apparatus being con-
structed substantially as deseribed, the oper-
ation 1s as follows: * |
The still A is charged with carbonaceous

or oil-bearing shale—which is moistened with

water from pipe f, and the carburetors F G

with hydrocarbon,(crude petroleum-oil being

preferred.) A fireisbuiltin the furnaceB and
the contents of the still heated to about 400°

Hahrenheit while the moistened earbonaceons
matter 18 being agitated. This degree of heat

having been continued about thirty (30) min-
utes, the matter in the still will become lique-

fied and wil! constitute coal-tar.
When a temperature of 400° Fahrenheit in

the still has been reached, which is indicated
by any suitable heat-measuring instrument
applied thereto, (not shown,) the air-pump is |
put into operation and air from the surround-.
ing atmosphere foreced through the hydroecar- -
bon o1l in the carburetors F G and conducted.
into the still, when the temperature of the con- -

tents of the still is increased to about 600°

Fahrenheit, never to exceed 700° Fahrenheit,

The carbureted air, in passing through the

heated carbonaceous matter in a state of agita-

tion,combines with the vapors evolved there-
from and passes off through the
coll p in the furnace I, where the gases will
be superheated and fixed under a temperature
of from 200° to 1,060° Fahrenheit. The gasis

then conducted to the condenser, where it is
cooled,and finally led to the gasometer or gas-.

holder.
During the operation of generating gas wa-

ter 18 admitted to the still at intervals of

thirty minutes (more or less) to keep the car-
bonaceous matter in a semi-liquid state until
all of the vapors have been extracted there-
from, and to supply hydrogen and oxygen gas,
which commingles with the gases evolved from.

- the carbonaceous matter.

‘bonaceous matter, moistening said matter,then

- sel containing the coal while heated and agi-

‘sists in ‘moistening and heating bituminous

carbonaceous matter in the still, the residue

-will.be in the form of ashes, which are removed
through the opening ¢ and a fresh charge of 70 - -

the coal supplied, when the operation willibe
again repeated. -
The apparatus may be varied in its capacity .

for making gas as the demand therefor may re-
guire. | 75

I am aware that heretofore it has been :.pro-'

posed to vaporize liquid hydrocarbon by heat-

1ng 1t and then to carry the vapor, by means -
of a body of highly-heated air, through a re-
tort containing bituminous coal. In.this in-
stance the air is used only as a vehicle to con-
duct the vapor of hydrocarbon into the re-
tort, and 18 not a body of carbureted air in
the sense in which Tuse it. " I am also aware

that 1t has been proposed to heat air in a re- 85

tort: and then conduect it into another retort

containing a solid ‘hydrocarbon, where the -

. heated air commingles with the vapor arising

therefrom and is conducted to a third retort

for fixing the gas.. I am also aware that air g0
“has been passed through heated hydrocarbon

01l and the gas into a retort containing coke,

' broken stone, or metal heated to white heat

and destructive distillation. I do not there-
fore claim such as my invention. "
Having thus fully described my invention,

95

‘what I eclaim is— | |

1. The process of generating gas, which eon-
sists in charging a vessel with oil-bearing car-

heating it, conducting atmosphericair through
liquid hydrocarbon:.and the carbureted air:

‘through: the vessel containing the heated.and

moistened carbonaceous matter, and mingling
it with the gases evolved therefrom, and finally

of heat to fix 1t, substantially as deseribed. -
2. The process of generating gas, which con-
sists in charging a vessel with bituminous eoal
or other oil-bearing carbonaceous matter,
moistening said coal, then heating and agitat-

‘ing it; secondly, compressing atmospheric air
and condueting it through lignid hydrocar-

bon, and the carbureted air through the ves-

tated, and then conduecting the resulting gas

| through a heater to fix it, substantially as de-
pipe o to the |

scribed.. | )
3. The process of generating gas, which con-

coal, carbureting air, then conducting the car-

‘bureted air through the coal and mingling it -

with the gases evolved therefrom, then super-.
heating the resulting gas,and finally conduct-
ing the gas through a condenser into a suit-
able holder, substantially as described.

4.. The combination of an air-pump, a car-

80

100
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‘subjecting the resulting gas to a higher degree

I1O

IIS_

125

buretor or carburetors, a close chamber or still

provided with a water-supply pipe, and a far-
nace for heating sald still, substantially as de-

scribed. |

3G

5. The combination of an air-pump, a car- -

.




bureter or carburetors, a close chamber or still § ing said still, and a superheater, substantially
provided with a water-supply pipe, and an | as described. | | Io
agitator and means for revolving the same, | In testimony whereof Laffix my signature in
and a furnace for heating said still, substan- | presence of two witnesses.

5 tially as deseribed. 3 JAMES J. JOHNSTON.
6. The combination of an alr-pump, a car- |  Witnesses:
buretor or carburetors, a close vessel or still | A, C. JOENSTON,

‘having a water-supply pipe, a furnacefor heat- | Wil W. S. DYRE.
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