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To all whom it NVl COTLCETTL?

B3e it known that I, Lron P. LOWE, a (311;1-

zen of the United States residing at Ly]m in

the county of Essex, State of WIfLssaehusetts
have invented a new and useful Impr ovemenh

in Apparatus for the Manufacture of Hydro-

carbon Gas, which improvement is fully set

forth in the following specification and ac-

10

companying drawings.

My invention consists of apparatus for
manufacturing hydrocarbon gas embodying
novel featmes as will be hereinafter fully %et

 forth and deﬁmtely claimed.
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Figure 1 represents a vertical section of an
apparatus for manufacturing hydrocarbon gas
embodying my invention. I‘10 2 represents

a 1101:'1?011ta] section on line x 2, I‘10 1,
© Similar letters of reference mdmate cone-.

sponding parts in the two figures.

Refeumn to the drawings, A and B repre-

sent two casings or chambers formed of metal
and lined Wlth fire-brick or othel suﬂmblew-
fractory material. |

C represents a stack, preferably of cylin-
drical form, for carrying off products of coni-
bustion and other purposes, the same being
internally lined and forming a chamber D.

K represents an upward eoutmuatwn of the
stack C,and in the same are located tubes or
flues Simﬂal to a tubular boiler. At the top
of the chamber D is a valve F and at the bot-
tom thereof is a valve G, the valve F being
adapted to open and close communication be-—
tween the chamber D and the tubes in the
portion kK of the stack, the valve G being
adapted to open and elose communication be-
tween the chamber D and the flue H, which
latter is connected with the bottom of the
stack C and that of the chamber B. Con-
nected with the bottom of the stack C is a
pipe I, which is also connected with the cham-
ber A; and J represents & pipe connecting the
two chambers A B. -

The pipe I is provided with a valve K, for
regulating the flow of steam and air thlouﬂh
said pipe. The chamber A is provided with

~valves L. M, for regulating air-blasts to said

chamber. -

The upper portwn E of the stack C is pro-
vided with an opening O, for the entrance of
the cold blast to the said portion E.

Within tho chamber Disa pelfomted head | ably hemed on ils way to the hottest ends of

stances.

P, which is connected with a suitable pipe

leading from the water-supply, whereby water
55

may be sprayed into said chamber.
- Q Q" represent pipes which are connected
with a hydrocarbon-oil supply and enter the
chambers A B, respectively, and are providad
with suitable valves whereby oil or vapor may
be sprayed or otherwise admitted into said
chambers.

Within the chambers A I
fire-brick or other suitable refrastory sub-
~durmounted on the fire-brick S are
concave and convex blocks T of fire-brick or
other suitable refractory material.

In the pipe His an opening U, for directing
gases to the hydraulic main or other place for
use or consumplion,and at the bottom of the
chamber A is a pipe Y, which is connected
with an oll-supply and adapted for spraying
or admitting hydrocarbon oil or vapor into
said ehambel

Within the chamber D are loosely piled
bars Z, of metal or other suitable refractory

'mateual, and said chamber D is plovrlde'd

with a valve A’ for admitting air thereinto.
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are open-work

75

. The operation is as follows: I start a light

fir e 1n the lower part of chamber A-and sunul—

taneously admit air through valve L with a
spray ot oil, regulated by va,lveY which cre-
ates a emnbustion of Intense he'&tmgpm’ver

inthe lower part of the chamber A, and pass-

1ng up through the loosely-piled brick-work
has the effect to intensely heat the same. Af-
ter a time these hot products of combustion
will leave chamber A ata high degree of heat,
and passing through flue J enter the cham-
ber B and heat the contents thereof to a
high degree,and leaving this chamber through
flue H pass up through and heat the metal
bars contained in chamber D. From thence
the products of combustion pass through
valve ' and enter the tubes contained in the
upper part ot the stack K. Thus while heat-
ing the contents of the chambers A B a mode-

ing absorbed by the metal bars Z, and to a

‘less extent by the tubesin the portion E of the

stack. Simultaneously atmospherie air at or-

dinary temperature is forced in and around

the tubes at the upper end of the stack
through inlet O, which air becomes consider-

o

rate amount of heat will escape, the same be--
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these tubes, where it leaves the stack and
passes through hot-blast pipe N, and 1s ad-
mitted in regulated quantities through valve

L, and where necessary through valve M.

When the contents of the chambers A B have
become sufficiently heated; the valves L, M,
and E' are closed, and oil or hydrocarbon fluid

18 then admitted, preferably through spray-
ing-pipe Q, and coming in contact with the

highly-heated brick-work becomes converted
into a rich hydrocarbon gas, Simultaneously

- with the admission of this oil I admit a spray

15

of water in limited gquantities through nozzle

P, and this water-spray is immediately con-

verted into vapor or steam when coming 1n
contact with the metal bars Z. This steam

- passes through valve G and through H, up
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through the open brick-work in chamber I3,
and coming in contact with the hydrocarbon
vapors the two pass together through flue J
into chamber A, thence down through the
more highly-heated brick-worlk contained 1n
this chamber, where the steam becomes de-
composed, forming a mixture of carbonic ox-
1de, hydrogen, and hydrocarbon gases, after
which the saine pass out through flue X, either
directly to a hydraulic seal or first through
some sultable heat-absorbing apparatus,
neither of which is shown. The quantity
of water sprayed over these bars will be gov-
erned by the amount of carbonic oxide and
hydrogen desired in the mixture of gases pro-
duced, and a much greater amount of water
being used in producing gas of low candle-
power than when gas of high candle-power 1s
desired. |

Ifor producing certain kinds of gases 1t
will sometimes be found advantageous to ad-
mit alr in regulated quantities through valve
A’ to mix with.the steam and hydrocarbon
oases. After a time the brick-work in the
apparatus-will become so much cooled as to
not properly decompose the vapors of water,
when it will be found necessary to shut off
the o1l from the chambers A and B and water

—and air from chamber D, and to again restore
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the heats in chambers A and B and D, which
15 accomplished as before described. Should
it become desirable to moderately heat the
brick-work in chamber A and more intensely
heat the brick-work in chamber B, a slightly
proportionate blast may be put on through
valve L, and a second blast through valve M
will serve to lessen the unconsumed gases,
together with any additional oil which may
be admitted through either of the pipes Q or
Q’. After the chambers have been heated in
this way, the valves L, M, If, and &G may be
closed and valve K opened. Water 1s then
sprayed over the metal bars as before, and

the steam resulting from its rapid evapora-

tion will pass in a highly-heated condition

through pipe I and valve K, and become still

further heated while passing up through the
open brick-work in chamber A, and meets a
spray of oil coming through the pipe Q or Q’,
or both, the mixture becoming converted into

>

a fixed gas while passing through the open-

brick-work in chamber B, from whence 1t

passes out through opening U either dirvectly
to a hydraulic seal orafter having first passed
through some heat-absorbing device. (Not
shown.) . - |
- When gas rich in carbon is desired, with
little or no carbonic oxide, I omit the water
and air and generate the gas by contact with
the highly-heated brick-work. |

‘When it is desired toheat the brick-work in
chambers A B with gas, I employ a special gas-
producer for that purpose instead of oil, or
they may be heated by natural gas; also,
when it is desired to reduce the candle-power
of gas produced by the oil, natural or other
oases may be admitted through A’ instead of
air, as heretofore described.

When it is desired to decompose the vapors
of water by theuse of masses of coal orother
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solid carbonaceous substances, as well as to

heat a mass of open brick-work by the useof

coal, it can be best accomplished with this ap-
paratus by the omission of the open briek-
work in chamber A, depositing therein a mass
of coal instead of brick.
this way, the oil heretofore admitted through
valve Y may be omitted, and while the coal
is being heated to incandescence by an air-
blast through valve L the produced gas aris-
ing from thetop of this massof coalis burned
by the admission of air through valve M,
thereby heating the open brick-work in cham-
ber B, as before. -
When both the coal and Dbrick-work have
become sufficiently heated, I close the air-
valves 1. and M, valves I and G, and open
steam-valve K. Ithen simultaneously admit
oil into chamber B and water through spray-
ing device P, the result of which is to produce a
highly-heated steam,which is decomposed by

passing up through the mass of coal in cham-

ber A, producing the usual mixture of car-
bonic oxide and hydrogen, which in a highly-
heated condition enters chamber B and there
mingles with the hydrocarbon gas therein
oenerated and together pass through the
highly-heated brick-work, when the mixture
is eonverted into a fixed gas, after which the
same passes out through opening U, as before
described. o o

These operations of alternately heating the
apparatusand producing gas can be continued
indefinitely.

When desired, air may be admitted through
ralve A’ and mixed with the vapors of water,
or separately, and pass up through the mass
of coal instead of brick-work in chamber A,
as previously described. |

Instead of metal bars in chamber D, other
suitable heat - absorbing materials may be
used; but I prefer the metal. |

Having thus deseribed myinvention,what 1
claim as new, and desire to secure by Letters
Patent, 18— |

1. In an apparatus for manufacturing hy-
drocarbon gas, the combination of the cham-

Qo

When operated in
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bel&, A B, lined with refractory mater ial, eaf;h |
having a filling of open-work refr ﬂctmy ma-
terial and the chamber A having an outlet
% 1n 1t base, the flue J, eonneetmﬂ' said cham-

bers above said refr actmy llmg, the air-blast
pipe L, with an injected oil-pipe having the
valve Y said pipe L entering the base Of the
chamber A, the stack C, with upward con-
tinuation E with interior tubes and an air-

opening O, the said stack C connected to

chamber B by the tube H below the refrac-
tory filling of said stack and chamber, the
spray water-pipe P, leading intostack C above

the bars Z therein, and LhO hydrocarbon-pipe

Q’, leading into (,hamber I3 atthe top thereof,
substantlally as and for the purpose set forth.
2. In an apparatus for manufacturing hy-
drocarbon gas, the combination of the eha,m-
bers A B, lmed with refractory material and
each having an open-work filling of refrac-

©tory material, the tube J conn(,ctmﬂ said

chambers above said ﬁllmg, the stack (/ with
top and bottom valves F and G and ﬁllmﬂ-
bars Z,the tube H,connecting chamber Band
stack C below seud fillings and having side
outlet U, the Watel—-ql)lﬂy pipe P, leadmn In

stack C above said bars Z, the pipe 1,leading

from the stack C below said bars Z to the base
of said chamber A, and the hydrocarbon-
plpes Q’, leading into top of said chamber

B’ Substa,ntmlly as and for the purpose set

forth. |
3. In an apparatus for manufacturing hy-

drocarbon gas, the combination of the cham-
bers A and B with refractory linings, coal
filling in echamber A, and refractory open

f1ll-
ing in chamber B, the connecting-tube J, the
stack C, with eontmuatmn K, h&vlnﬂ" alr-open-

ing O, the hot- air-blast pipe N with valve M,
'leadinﬁ into top of chamber A the ail-blast

pipe L, with valve at base of chamber A, the
tube H, connecting the chamber B and the
stack C below their fillings of open-work re-
fractory material and h&ving the outlet U,

and the pipe I, leading from stack C to base

of chamber A, substantially as and for the
purpose set forth. -
LEON P. LOWE.

- Witnesses:
| HELBRIDGE (. LANE, Jr.,
C. W. VARNEY.
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