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To all whom z,t MY CONCEFN.: |
| Be it known that I, AMBROSE O. SMITH of
~ Sheboygan, in the oounq of Sheboygan and
- Stateof Wisconsin, haveinvented éertain new
5 and useful Impr ovements in Gas- (xenerators,
of which the following is a specification.
The object of my invention is to provide a
novel gas-generator for the manufacture -of
illuminating and heating gas from coal, wa-

10 ter, and erude oil, (or other product of pe-

| troleum ,) or for the manufacture of gas from
any two of such materials.” This ob;]eot I ac-

complish in the manner and by the means"

- hereinafter dosombod and claimed, reference

15 being made to the acoomP&nYmg dmwmﬂ‘%

-1n which—
- Figure 1 is a front end ole\r&tlon of a gas-
E generator embodying my invention; Flg 2,
a transverse sectional view taken on the lino

20 x z, Fig. 3; Fig. 3, a longitudinal sectional

‘view taken on the line y y, Fig. 1; Fig. 4, a

longitudinal sectional view taken on the hno

z Z, Flﬂ‘ 1; Fig. 5, a detail sectional view of

- -one of tho stoam and oil injectors; Fig. 6, a

25 rear end elevation; and Fig. 7, a broken c4oo-
~ tional view taken 011 the line v v, Fig. 6.

In order to enable those sklllod in the art |

~ to make and use my invention, I will now de-
- scribe the same in detail, 1efol rmﬂ' to the
drawings, wherein—

The letter A indicates a furnace struotmo
preferably made of brick-work, having in its
“base afire-chamber C and abh-pltE provided,

respectively, with suitable doors B and D. A

30

33 series of separated refractory blocks or sup-
~ ports 8 and 8* are located, reqpeotwoly, at in--

tervals along the oppos1to inner sides of the
~ furnace structure to provide side passages 1
“and 2, and between and supported by the

40 bloeks or supports 1s arranged a refractory

bed-plate 9, that supports tho main retort 3,
which is furmshed with a suitable door F,
and in which the oharge of coal is placed to
produce the coal-gas.
45 arranged horlzontally one upon the other, is
- looa,ted at one side of the furnace Struoturo,
~the lower retort resting on the blocks or sup-
ports 8. These retorts are hollow and made

boiler by a tube H’, having a valve 312.

“A series of retorts 7, | upper one of the plposb oonnoots by an elbow 95

| each containing or lined by a metal tube or

pipe I’, is arranged on the blocks or supports
3* at the opposite side of the furnace. The
metal tubes or pipes I are alternately con- g5
nected at their ends by flanged couplings 10,

| asshown in Fig. 3,and the tubesor pipes1’are

likewise alter notely connected at their ends,
and atthe outer sides of the retorts 7 and 7% are
provided ascending flue-spaces ¢ ¢’, which are 6o
more or less oovered along their upper ends
by movable fire-clay plates ¢ ¢, that can be

‘adjusted - by means of openings, which are

closed by doors or plugs f f/, Figs. 6 and 7.
A series of fire-clay baffle-plates 5 are ar- 63
ranged horizontally between and supported

| by the inner sides of the series of retorts, and
‘at the ends of these baffle-plates are provided

alternating openings, the uppermost one of

which is controlled by a damper J. A cham- 7o

ber 6, covered by the arched top of the fur-
nace, 18 formed above the retorts and up-
per b&fﬂo-pl&te, such chamber being in com-
munication at one end with a chimney.

A gang of connected oil-vaporizing pipes a is 75

embedded in one side wall of the fulnaoe,
and in the opposite side wall thereof is em-

bedded a q1m11ar gang of connected oil-va-

porizing pipesa’. The upperoneof the pipes
@ 18 In communication with an oil- tood pipe &c

| G and the upper one of the pipes a’ commu-

nicates with a similar oil-feed pipe G/, these

feed-pipes being supplied with potroleum or

its products in any suitable manner. In the
furnace-wall, below the oil-vaporizing pipes a, 35

is arranged a gang of connected steam-super-
heating pipes 0, the lower one of which 1s
placed in communication with a steam-boiler
K by a tube H, having a valve 31, and in tho |
- opposite fumaoe-wall below the pipes a’,is go

arranged a similar gang of connected stoa,m-
supolhoomnn‘ pipes b’ the lower one of which
1s also placed 1in oommumootmn with the

The

b* with a steam-injector' 13, and the upper
one of the pipes b’ connects by an elbow b’
with a similar steam-injector 13%, said elbows
being provided, respectively, with valves 24

- of fire-clay or other refractory material, and
50 each contains within it, oris lined by, a motal
- tube or pipe I. "A similar set -of retorts 7°,

and 24"‘ These Injectors respectively con- 100
nect with the front ends of the lower ones of
- the tubes or pipes I I’ of the retorts 7 7%, and
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sald injectors also connect, respectively,with
the lower ones of the pipes a o/, as repre-
sented by dotted lines in Fig. 1. A pipe-
coupling 15, having an elbow 27, connects
the uppermost tube or pipe I of the retorts 7
both with the boiler K and with the branch
or T-shaped pipe connection 16 17, that com-
municates with the main gas-delivery pipe
19, said coupling 15 having suitable valves
23 and 26 to control communication between
the uppermost tube or pipe I and the boiler
and T-shaped pipe. The uppermost tube or
pipe I’ of the retorts 7* communicates by an
elbow M with the T-shaped pipe 16 17, such
elbow having a valve N to control the com-
munication. A retortdischarge-pipe 20, hav-
ing a valve 30, rises from the main retort 3
and connects with the gas-delivery pipe 19,
and this discharge-pipe also communicates
with the injector 13* by a branch pipe 25,
having a valve 25* to control the communi-
cation.

FForconveniencein cleaning the metal tubes

~ or pipes I I’ their ends are provided with re-

23

20

35

40

45

55

6o

through its discharge-pipe.

movable caps 12. |

The products of combustion from the fire-
chamber pass into the lateral passages 1 and
2 and around the retort, a portion rising
through the flue-spaces ¢ ¢’, and the remain-
der taking a circuitous course around the
bafile-plates by reason of their alternating
end openings. The products of combustion,

passing along the opposite sides of each set

~ of pipe-lined retorts, impart a high degree of

heat thereto, and also by heating the furnace
walls impart the requisite degree of heat to
the oil-vaporizing pipes and steam-super-
heating pipes.

The gas-generator described may be oper-
aled 1n connection with coal, steam, and oil
to produce gas by supplying the main retort
with coal, the gases from which rise through
1ts discharge-pipe. The steam from the boiler
1s admitted to the gang of pipes b/, where it
becomes superheated, and crude oil or other
product of petroleum is supplied to the gang
of pipes a’, where the oil is vaporized and
passes to the steam-injector 132, so that the
oil-vapor is forced by the steam into the lower
one of the retorts 7*. The vaporized oil and
steam are in their circuitous passage through
the said retorts still further heated, and there-
by converted into a fixed gas, which passes

by the elbow-and-pipe connection into the

gas-delivery pipe, where such fixed gas min-
gles with the coal-gas rising from the retort
Instead, how-
ever, of mingling the gases in the gas-deliv-
ery pipe, as stated, the valve 30 of the retort
discharge-pipe may be closed and the coal-
gas' caused to pass through the branch pipe
25 1nto the steam-injector 13*, to be forced with
the steam and vaporized oil into the retorts
7%, and there conbined with the oil and steam
vapors. The steam may be generated in the

boiler K; or the latter can be employed simply
as a steara dome or receiver, supplied with |

steam from a suitable outside source; or the
steam can be generated by closing the valve
24 and passing water through the feed-pipe
(x to the heating-pipes a, through the injector
13, and into the retort 7, the valve 206 being
closed and valve 23 being open, so that the
steam formed in the retort 7 passes by elbow
27 into what I have termed a “boiler,” to be
conducted by the pipe H’ into the gang of
steam-superheating pipes b’, while the petro-
leum or other oil is supplied by the feed-pipe
G’ into the gang of heating-pipes «’. In the
operation last described the boiler K 1ssimply
used as a steam-dome, and, further,1n this op-
eration the coal-gas from the main retort may
be carried by the retort discharge-pipe di-
rectly to the gas-delivery pipe; or it can be
conducted to the injector 13* by the branch
pipe 25, as before explained. Wherethe gang
of pipes a is used to conduct water fo the re-
torts 7 it will be obviousthatsuch pipesthen
become water-heating pipes, and hence the
said pipes may be termed “oil-vaporizieg”
or ‘“ water-heating ” pipes.

In order to observe the condition of the gas
in the retorts 7 and 72, I provide them at their
ends with petcocks?21, whereby a small quan-
tity of the gas can be allowed to escape.

For the manufacture of gas from steam
and crudeoil alone the main retort 1s not op-
erated; but the valves 25* and 30 in the
branch and discharge pipes 25 and 20 are
closed. 'The steam 18 supplied to the super-

]O

75

30

QO

95

100

heating-pipes b V’, and the oil to the heating-

pipes a a’. The steam and vaporized oil are
then passed by two injectors into the re-

spective sets of pipe-lined retorts,where such

steam and oil vapor become converted into
a fixed gas, and are conducted to the gas-de-
livery pipe by the pipe-coupling and elbow-
and-pipe connections before mentioned.

To produce a gas low in carbon and high
in hydrogen the quantity of o1l is reduced
and the quantity of steam increased in suit-
able proportion.

For making water-gas and coal-gas com-
bined the main retort is charged with coal
and steam supplied to the steam-superheat-
ing pipes b/, which passes by the injector 132
into the lower one of the vaporizing-retorts
7*. The coal-gas is conducted by the branch
pipe 25 into said injector, and, together with
the steam, is forced into the lower one of the

retorts 7%, the combined gases passing from.

the upper vaporizing-retort, 7* to the gas-de-
livery pipe by way of the elbow-and-pipe

connection.

The quality of the gas can be regulated by
confrolling the quantity of steam admitted
to the superheating-pipes through the me-
diun} of the valve in the steam-supply pipes
IH H.

To observe the pressure in the pipe-lined
retorts, the upper one at each side may be
provided with any suitable sight-tube or glass
gage L. o

It will be evident that by arranging the
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. two sets of oil-vaporizing or water-heating

. pipes, steam-superheating pipes, and pipe-
lined retorts at opposite sides of the furnace
‘structure one set can be used independently
| of the other set, and that one or both sets can |
- be operated conjointly with the main retort, |
- while the parts-at one side can be readily |

" cleaned without stopping the operation of

. claim is—

the parts at the opposite side.
~ Having thus described my invention, what 1

1. In a gas-generator, the combination, with

- a furnace structure, of -a coal-gas retort, a

-~ gang of oil-vaporizing pipes at one side of the

furnace structure, a gang of steam-super-
heating pipes, a series of retorts alternately
connected at their ends, a steam and vapor-

ized-oil injector connected with the two gangs |

of pipes and with one of the said alternately-
connected retorts, a gas-delivery pipe for the

~latter, and pipe-connections between the gas-

- delivery pipe and the coal-gas retort and al--

ternately-connected retorts, substantially as
- described. . L

o2y
' afurnace structure, of a gang of oil-vapor-

9.-Tn a gas-generator, the combination, with

- izing pipes and a gang of steam-superheat-
- ing pipes, both located at one side of the fur-
- nace structure, a series of metallic pipe-lined

. '-:;._ 50

retorts of refractory material, resting one di-

rectly upon another, and having the pipe-

' linings alternately connected at their ends,
~ and a steam and vaporized-oil injector con-

afurnace structure, of the gangs of oil-vapor-

.. - nected with the gangs of pipes and with one

of the retorts, substantially as described. -
3. In a gas-generator, the combination, with

' izing pipes and steam-superheating pipes ar-

ranged at opposite sides of the furnace, the

oil-feed pipes connected with the vaporizing-
pipes, the steam-supply pipes connected with

- the superheating-pipes,; a series of metallic
- pipe-lined retorts of refractory material, rest-
ing directly one upon another at each side
of the furnace, each series having the pipe-

-~ linings alternately connected at their ends,
- connections between the oil-vaporizing pipes,
- superheating-pipes and the lower retorts, and
" a gas-delivery pipe having branch connec-

50

~ a furnace structure, of a series of superposed
pipe-lined retorts alternately connected at

55

tions with the upper retorts, subhstantially as
described. |

4. Inagas-generator, the combination, with

their ends, a gas-delivery pipe connected with
the upper retort, the steam -superheating

pipes, connections between the latter and the

. lower retort, the baffle-plates located at one

- 6o

side of the pipe-lined retorts and having al-
ternating end openings, the ascending flue
between the opposite side of the retorts and
the side.wall of the furnace,and a fire-cham-
ber, substantially as described.

5. In a gas-generator, the combination, with
a furnace structure, of the steam-superheat-

S ~ ing pipes, pipe-lined refractory retorts alter-

nately connected at their ends and in commu--

b
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nication with the said pipes, the ba
located at one side of the retorts and having

alternating end openings, the ascending flue

between the opposite side ¢f the retorts and
the side wall of the furnace, and a fire-cham-

‘ber, substantially as described.

6. Ina gas-generator, the combination, with

a furnace structure having a fire-chamber, of

a series of metallic pipe-lined refractory re-

torts, resting one directly upon another, and

e-plates.

70

75

having the pipe - linings alternately con- |

nected at their ends, a series of baffle-plates
located at one side of said pipe-lined retorts
and having alternating end openings, and a
cang of steam-superheating pipes connected
‘with oné of the retorts, substantially as de-

scribed.

7. In a gas-generator, the combination, with
a furnace structure having a central fire-

chamber and opposite blocks or supports ar-
ranged atintervals to form opposite side flues,
of a main retort arranged between the side
flues, a series of superposed pipe-lined retorts
on the blocks or supports at each side of the
furnace, ascending flue spaces arranged, re-

spectively, between the superposed retorts
and the side walls of the furnace, and the

baffle-plates located above the main retort and
between the pipe-lined retorts at one side

and those at the opposite side of the furnace

structure and having alternating end open-
ings, substantially as descrtbed. '

8. Ina gas-generator,the combination, with

a furnace structure, of a main retort having
a gas-discharge pipe, a series of retorts ar-

ranged in the furnace and rising above the.

main retort, a gang of oil-vaporizing pipes
and a gang of steam-superheating pipes,
both located at one side of the furnace, a
oas-delivery pipe connected with the upper
one of the series of retorts and with the gas-
discharge pipe of the retort, a steam-In-

jector connected with the lower one of fthe

series of retorts and with the two gangs ot

pipes, and a valved branch pipe connecting

the injector with the said gas-discharge pipe,
substantially as described. |

9. Inagas-generator,the comnbination, with
a furnace structure, of a main retort, a se-
ries of superposed retorts rising above the
latter, a gang of oil-vaporizing pipes and a
sang of steam-superheating pipes located
at one side of the furnace, a steam-injector
connected with one of the superposed re-
torts and with the two. gangs of pipes, a

boiler, a gas-delivery pipe, a pipe-coupling

connected with the gas-delivery pipe, the
boiler, and the one of the superposed re-
torts, and provided with two valves to con-
trol communication between the retorts and

the boiler and gas-delivery pipe, and a pipe-

connection between the main retort and the
oas-delivery pipe, substantially as described.

10. In a gas-generator, the combination,
with a furnace structure, of a series of re-
torts at each side thereof, those of each se-

ries having their ends alternately connected,

30
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a gang of oil-vaporizing pipes and a gang of |

steam-superheating pipes embedded in each
side wall of the furnace structure, a valved
steam-supply pipe for each gang of steam-
superheating pipes, an oil-feed pipe for each

gang of ml-vapmunwplpes a steam-injector

(,onnectmfr the gangs of pipes at each side
of the furnace with the retorts adjacent
thereto, a gas-delivery pipe having a branch-
pipe conneeblon with both series Of retorts,
a boiler, and connections between the boiler
and tlle retorts, substantially as desecribed.
11. In a gas-generator, the combination,

with a fumace structure hdvmw a fire-cham-
ber, side flues, and ascending ﬂue spaces at
1ts opposite Slde‘a, of a main 1‘0101t having a
gas-discharge pipe. a series of Superposud
pipe-lined I‘LtOItS arranged at each side of
the furnace, those of each series having
gang of

their ends alt‘ernately connected, a

412,678

oll-vaporizing pipes and a gang of steam-su-
perheating pipes embedded in each side wall
of the furnace, a steam-injector connecting
the gangs of pipes at each side with the ad-
jacent pipe-lined retorts, a gas-delivery pipe,
a steam-boiler, pipe-connections between the
cgas-delivery pipe and the upper retort of
each series, a pipe-coupling connection be-
tween the boiler and the retorts at one side
of the furnace, steam-supply pipes leading
from the bmler to the respective gangs of
steam-superheating pipes, and an oil-feed
pipe for each gang of oil-vaporizing pipes,
substantially at described.

25

30

In testimony whereof I have hereunto set 33

my hand.
AMBROSE O. SMITIHL
Witnesses:
THOMAS J. CHARLES,
IHHARRY R. PROBASCO.
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