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To ail wlhonm it nvay corcerm: |

Be it known that I, ARTHUR KITSON, a sub-
ject of the Queen of Great Dritain, residing
at Philadelphia, in the county of Philadel-

5 phia and State of Pennsylvania, haveinvented
certain new and useful Improvementsin Gas-
Generators; and I do hereby declare the fol-
lowing to be a full, clear, and exact deserip-
tion of the invention, such as will enable oth-

ro ers skilled in the art to which it appertains to
make and use the same.

This invention relates to an improved gas-
ogenerating furnace adapted more particularly
for generating fuel-gas for domestic heating

(5 andcooking and for manufacturing purposes.

The object of the invention is fo provide
for more certainly passing steam and air
down through the body of heated fuel and
conducting the resulting gases away centrally

2o through the movable grate or hearth.
Another object of the invention 13 1o sim-
plify the construction and arrangement of the
mechanism forimparting tothegrateorhearth
which supports the coal a rotary or spiral and
25 a vertical up-and-down motion for removing
ash and cinder at the peripheral opening and
for causing the coal to properly feed down-
wardly and preventingitfrom caking incase
bitaminous or soft coal 18 used.

Another object is to provide a simpler and
more effective arrangement of air - heating
flues in the wall of the generator and con-

30

necting injectors for forcing hotair eitherup |

or down and into the top or bottom ot the
35 generator.

The matter constituting my invention will |

be defined in the claims. :
In order that my invention may be fully
understood, I will now particularly describe
jo it by reference to the accompanying draw-
ings, in which— |
Figure 1 represents a vertical section of the
cenerator. Iig. 2 represents a vertical sec-
tion taken at right angles {o the view shown
45 1n Fig. 1. | |
The walls of the furnace If are constructed
of fire-brick and inclosed inan iron jacketin
the usual manner. | __
The fuel-chamber is provided at the bottom
¢o with an annular iron plate I?, which 1s sup-

. —_—
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ash-chamber A is also bolted to the annular
plate P and suspended therefrom. ~The ash-
chamber is provided at the bottom with a
downwardly-extending passageor openinga’, 53
provided with a valve a, having a handle for
removal of ashes. It is also provided with a
door or lid a’’ for giving access to the inte-
rior for cleaning or inspecting the gearing and
other mechanism connected with the grate or 6o
hearth. |

The large fire-box heretofore proposed 1s
very much simplified in construction and is
practically done away with, and I substitute
therefora grate or hearth provided with means 63
for giving it both a rotary and vertical up-
and-down motion. I also provide a central
passage-way through the hearth connected
by pipes passing through the ash-pit with the
cag-escape pipeand with asupply-pipe forair jo
and steam. I alsoprovideanopening between
the periphery of the hearth and wallof the fur-
nace for the removal of ash and cinder, thus
permitting them to be shaken out while gas is
heing passed off through the central opening 75
and the pipe leading therefrom through the
ash-pit. | |
" The hearth B is preferably made of iron
having a turned-up circumferential flange
and filled in or covered over with fire-brick, do .
as shown. It is provided centrally with an
opening b’’’, and above such opening with a

central cap 0/, supported on blocks a short

distance above the grade, so as to form ports
0'’. The grate or hearth is connected to 35
and supported centrally by the short hollow
serew-shaft E, having a central opening e,
which is mounted in the collar or hub I,
which is internally serew-threaded and sup-
ported by the legs /.. The screw-threads go
upon shaft E are made large andstrong, so as

to withstand the pressureof the body of .coal
resting upon the hearth 1.

To the under side of the hearth D there is
riveted or bolted thelarge annularhub b, car- 95
ryving atits lower end the large toothed gear-
wheel BB/, arranged to mesh with the long pin--
ion T, mounted on shaftf, by means of which
the hearth is rotated and raised or lowered.
The shaft ¢ is journaled at top and bottom r1oo
and has secured to it the beveled gear-wheel

ported upon the iron colum ns Y’. Theiron | 2/, meshing with the beveled gear z, secured
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to the inner end of horizontal shaft Z, which | lic tubing, if desired. The upper injector R,

1s provided at its outer end with handle Y.
By means of this mechanism the hearth is
readily rotated and raised or lowered accord-
Ing to the direction in which the handle is
turned. The object of these two motions is
to shake up the fuel more thoroughly and to
provide for more effectively using bitumi-
nous or soft coal in the generator. It will be
understood that as the hearth B and toothed

~wheel B’ are turned in one direction the.

screw - shaft B will be traversed upward
through the hub IT, and if turned in the other
direction will be traversed downward throu oh
such hub, so as to raise and lower the hearth.

The hollow screw-shaft E, fittingin the hub,
18 simple in construction and positive 1n ac-
tion, so that the hearth cannot stick when it
is desired to move it either up or down.

The large hollow hub b serves as a hood to
protect the screw-shaft and its hub from ash
and cinder. A short vertical pipe N, having

two elbows at its lower end, projects up into

the passage e of the screw-shaft E, fitling
loosely therein, so that the shaft may
readily turned around it. This pipe N con-
nects by one elbow with the gas-take-off pipe
X’, leading outward and con necting with the
main gas-take-off pipe X. Pipe N also con-
nects by the other elbow with the inlet-pipe
D for air and steam.

By mounting the movable solid hearth upon
a central support, as above described, I pro-
vide an annular opening g between its pe-
riphery and the wall of the furnace for the
removal of ash and cinder. |

The steam-coils Q are preferably arranged

in a channel formed in the brick lining at or.

near the base of the fuel-chamber I, and they
are inclosed in such channel by removable
tile /. A steam or water supply pipe J, pro-
vided with a drip-valve v/, connects with the
inlet end of the coil Q. In case water is ad-
mitted into the coil, the supply-pipe J is pref-
erably supplied with a small jet-nozzle 7, so

that water may be forced under pressure and.

In the form of spray into the coll-pipe Q for

rapidly generating steam when it is desired

to generate the steam within the furnace.
The outletend of coil Q is connected by pipe
Q" and a branch pipe ¢ with the uppetr. in-
jector R, and by a branch
lower injector R’. The air-supply box I,
provided with a removable or adjustable lid
or slide %, connects with the upper injector
R and also with a hot-air lue C at the top.of
the furnace. The lower injector R’ conneets
with an ‘air-supply box L, having a remov-
able lid or slide /, and connecting with the

lower end of the hot-air flue . The lower

injector R/, -having a valve 7/, opens into the

~supply-pipe D, connecting with the interior

‘ing in the hearth B.

of the fael-chamber through the central open-
The hot-air lue O is

formed spirally or in other equivalent man-
ner 1n the brick lining of the furnace, and
~may be lined with metal or formed of metal-

be

pipe ¢’ with the

having a valve », connects with the top of the
furnace by inlet-passage V. - o
~When the furnace is in operation and
steam is supplied to the injectors under suit-
able pressure, valve 7 may be closed, while
valve r” is opened, and the lid % of air-box K
may be removed, thus admitting air into the
top of flue C, in which case the air will flow
downward and be heated in its passage
through the flue, and will then flow through
box L to injector R’ for supplying air to the
base of the fuel-chamber. In case it is de-
sired to supply air to the top of the furnace,
the injector R is put in operation, the valve

7’ being closed and the valve » opened, and

the lid [ of box L is removed, thus admitting
air into the lower end of the flue C, so that it
is heated by passage up through such flue,
and finally escapes through box K, injector
R, and supply-passage V into the top of the
furnace. The gas-take-off pipe W leads from
the top of the furnace to the chimney W,
and a pipe X", provided with a valve 10, leads
from pipe W to the holder or to a place where
the gas.is burned. Pipe X connectsthelower
pipe X’ with the upper pipe X'/, and is pro-
vided with a valve 11, so that gas may be
passed off from either the top or bottom of
the furnace and thence to the holder. |

T'he fuel-supply opening G is provided at

70
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the top of the furnace, and in practice may

have connected with it a suitable charging-
hopper with valves for admitting measured
quantities of fuel, as required. The hottom
of the fuel-chamberis made of greaterdiame-
ter than 1ts upper portion, so that when the
hearth B is lowered the entire weight of the
fuel exerts its full pressure downward, un-
checked by friction against the side walls of
the furnace. This provides for cleaning the
fire, and in case bituminous coal is used any
bridge or arch formed in the upper portion of
the fuel is readily broken. After the hearth
has been lowered it is then raised to its nor-
mal position, thereby compacting the fuel into

a body of uniform density, thus preventing

the formation of blow-holes or eavities and
securing more uniform action of the air and

steam on the fuel, resulting in a better pro-

ductionof gas. Inorder to better mixa fresh
charge of coal with the body of incandescent
fuel in the furnace, the hearth B may be low-
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ered by turning the toothed wheel B’ in the

right direction (after first having introduced
a fresh charge of coal) and then again rapidly
turning and raising such hearth. The fresh
fuel thus becomes mixed with the incandes-
cent coal and forms a compact body.

T'he furnace may be operated for the pro-

duction of gas asfollows: The chimney-valve

(not here shown) is opened, valves 10 and 11
are closed, and the ash-pit door or valve is
opened. A fire is then kindled upon the
hearth, being allowed to burn by natural
draft, and is gradually supplied with fuel till
a brisk fire is started and steam is generated
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in the coils Q. So soon as a sufficient press-
ure of steam is produced for operating the

injectorsthe ash-pit door and valve are closed,

the chimney-valve is also closed, valve 10 1s
opened,and airandsteamareinjected through
pipe D, passage ¢, and ports ’" into the bottom
of the fuel-chamber., In this manner the fire
is blasted and the fuel soon heated to Incan-
descence, at the same time generating pro-
ducer-gas. I'resh fuel is supplied at’ suit-
able intervals untila deep body of itis formed,
in an incandescent condition. After a deep

‘body of incandescent fuel has been formed

the air-supply may be very much reduced or
entirely shut off for a time, so as to generate
almost pure water-gas by continuing the ad-
mission of steam,and the steam may be passed
either up or down through the body of fuel
and the gas passed off either at top or bottom
of the furnace. Whenever found desirable
during theoperatlion of the furnace, the lower
injector R’ may be closed and the upper 1in-
jector R started,in which case thelid / of air-
box L will be opened, permitting air to pass
through box L and up through the flue C, and
thence through box K into injector R. In

‘this case valve 10 of thetake-off pipe isclosed

and valve 11 opened, permitting gas to be
passed off from the bottom of the fuel-cham-
ber through ports b”, passage e, pipes N
and X'.

My generator may be operated intermit-
tently, so as to generate pure water-gas at one
period and at the next period generate pro-
ducer-gas, and the two kinds of gas may be
stored or used separately. If it is desired to
generate rich gas, hydrocarbon oil may be ad-
mitted into the fuel-chamber at the top of the
furnace through pipe O, having valve o, and
the resulting carburefed hydrogen passed off,
either alone or with the water-gas. |

By forming an opening centrally in the

hearth and connecting directly therewith the
gas-take-off pipe,the air and steam admitted
to the top of the furnace will naturally pass
down through the body of fuel and away from
the lining or wall of the chamber,and the re-
sulting gases are also drawn to the central
part of the chamber and away from the side
walls in order to pass out at the central open-
ing. Better gasification of the fuel and de-

composition of the steam and air arethereby:

effected, resulting in the production of a bet-
ter quality of gas. | |

 The gas-take-off pipe X, connecting with the
central opening in a solid hearth and passing
out through the ash-pit, is an important fea-
ture of my invention, for by means of such

construction I am enabled to rotate and raise.

and lower the grate while the furnace is in
operation for the removal of ash and cinder
and deposit them in the ash-pit without fill-
ing the outgoing gas with such ash and cinder.
A cleaner purer gas is thus delivered from
the generator, while at the same time the gen-
erator may be operated continuously, avoid-
ing the long stops in the generation of gas

usually required in order to properly clean
the fire. Under certain conditions it 1s quite

important to operate the generator continu- 70

ously in order to maintain the required vol-
ume of gas, and by my improved construction
I attain this advantageous result.

Maving deseribed my invention, what 1

3
)

claim,and desire to sccure by Letters Patent, 75

is— |
1. A gas-generating furnace havinga steam

and air injector at the top, in combination

with a movable solid hearth having a central

opening, the wall of the furnace and said 8o

hearth having an opening between them, an
ash-pit below the hearth,a pipe leading from
the central opening of the hearth through the
ash-pit to the gas-take-off pipe, and suitable

gearing for giving said hearth both a rotary 85

and an up-and-down motion, whereby the t nel
atsuitableintervals may be stirred and mixed

and caking prevented, the ash removed, ant

the generator operated continuously for man-
facturing gas. |

2, The fuel-chamber of the furnace and the
solid hearth provided with an annular open-
ing between them, and said hearth having a
central opening, in combination with an ash-

GQ

pit below the hearth, & cas-take-off pipe lead- 95

ing from said central opening through the

ash-pit,and a steam and air injector connect-
ing with the top of the generator, substan-
tially as described. ) -

2 Tn combination with the fuel-chamber

“and solid hearth constructed with a periph-

eral opening between them, and said hearth
having a central opening, a cap above such
opeuning having circumferential ports, an ash-
pit below the hearth, a gas-take-oft pipe lead-
ing from the base of the generator, a pipe
passing through the ash-pit connecting such
pipe with the central opening in the hearth,
and a steam and airinjector connecting with
the top of the generator, substantially as de-
scribed. - -

4. In combination with the fuel-chamber
and. solid movable hearth constructed with a
peripheral opening between them, and sald
hearth having a central opening, an ash-pit
below the hearth, a hollow screw-shaft con-
necting with the hearth at the central open-
ing, a screw-threaded hub with which said
shaft engages, means for rotating the hearth,
and the gas-take-off pipe passing throughthe
ash-pitand conneeting with said hollow screw-
shaft, substantially as described. )

5. In combination with the fuel-chamber
and the solid hearth having a central open-
ing, a hollow screw-shaft connecting with the
hearth atsuech opening, a serew-threaded hub
supporting said shaft, a pipe connecting with
said hollow shaft, an injector connecting with
the fuel-chamber, alarge gear-wheel connect-
ing with the hearth, and connectingégearing
for giving the hearth both a rotary and an

up-and-down motion, substantially as de-

scribed.
. In combination with the fuel-chamber

10Q
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~tom of the generator, and a gas-take-off pipe,
_Substautlally as described. | |

20

and hearth, the secrew-shaft, a screw-threaded |

hub_ supporting said shaft, a hollow hub 0,
projecting down from the hearth around sald
screw -shaft and hub for protecting them

from ash and cinder, a large gear-wheel con-

necting with said hub b, and operating-gear-
ing connecting with such gear-wheel, substan-
tially as deseribed.

7. T'he fuel-chamberhaving an air-heating
flue in its walls extending from the top to
near the bottom thereof, in combination with

‘Injectors and air-boxes having ports and re-

movable covers connecting with the u pper
and lower ends of the air-flue for d ‘awing air
In either direction through the flue, pipes
connecting the injector with the top and bot-

5. In combination with the fuel-chamber
having an air-flue in its wall provided with
an inlet-port and a connecting injector, the

movable solid hearth having a central open- \

462,561

ing, said fuel-chamber and hearth having a
peripheral opening between them, an ash-pit
below the hearth, a pipe connecting the in--
Jector with the central opening of the hearth,

a gas-take-off pipe connecting with the fuel-

chamber, and mechanism for giving the
“hearth both a rotary and an up-and-down

motion, substantially as deseribed.
9. In combination with the hearth having

‘a central opening, an elbow-pipe N in the

ash-pit connecting with such opening, an in-
Jector, and steam and air supply pipe, and a

gas-take off pipe, both connecting with pipe

N, said pipe passing through the ash-pit,sub-
stantially as described. |

In testimony whereof I affix my signaturein
presence of two witnesses.

ARTHUR KITSON.
Witnesses: |

EvaN J. LESTER,
E. CLINTON RHOADS.
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