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No. 775,641.
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IINITED STATES PATENT OFFICE.
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HENRI WEIGLE, OF TOSS, SWITZERLAND, ASSIGNOR TO THE FIRM OF
SCHWEIZERISCHE LOCOMOTIV-UND MASCHINENFABRIK, OF WIN-

TERTHAR, SWITZERLAND.

GAS-GENERATOR.

SPECIFICATION forming part of Lettéré:Patent No. 775,641, dated Nﬁvember 22, 1904,
Application filed April 11,1903, Serial No. 152,230, (No model.)

To all whom it may concerw:

Be it known that I, HeNrr W EIGLE, engi¥ |
‘on the other hand, through a conduit 3 with a

neer, a citizen of the Republic of Switzerland,

residing at Toss, Switzerland, have invented.

new and useful Improvements in (xas (Generat-
ing or Producing A pparatus, of which the fol-
lowing 1s a specification. - | -

The object of this invention is an apparatus
for generating gas for use in motors or en- |
oines, in which apparatus the heat of the hot
oases generated is utilized for the preliminary |
warming of the air, for the vaporizing of the

water, and for the superheating of the re-
sultant mixture containing air and steam:

In most gas-producers hitherto known in
the production of a gas rich in hydrogen an
excess of steam was generated, while 1n the
apparatus hereinafter described only so much
water is vaporized as is necessary for the pro-
duction of a gas of constant constitution and
possessing the highest possible caloric value.
This object is attained by introducing the
water in such small quantities into a steam-
cenerator, which is under the heating action
of the outcoming hot gases, that the whole of

the water introduced is at once completely |

vaporized. The water-supplying apparatus
also is so connected with the gas-supply lead-
ing to the motor or engine that the quantity
of water introduced and vaporized. 1is entirely
dependent upon the quantity of gas which 1s
used up, and thus it is impossible for an ex-
cess of steam to be generated. | |

In the accompanying drawing a section of
one form of construction of the apparatus is
shown by way of example. |

(3 is a furnace having walls of fire-resisting
material and into which the fuel is charged
through a hopper F with a double or trapped
opening device of any suitable kind. At the
bottom of the furnace is a grate R, while at
the top of the same is a--steam-generator V,
which consists of a hollow annular casing.
This latter is arranged in a cylindrical pro-
longation of the furnace, which is 1n connec-
tion with the chamber of the furnace proper.
The interior of the generator V is connected,
on the one hand, through a conduit 2 with a

]

preliminary air - heater I, to which atmos-
pheric air is admitted by an opening 1, and,

chamber 5 beneath the grate R. Between the

‘conduit 3 and the chamber 5 is a valve 4, by
which the communication between the fur-
‘nace-chamber and the steam-generator V may
be cut off at the required times.

A conduit 6 leads out of the furnace-cham-

‘ber G to an interchanging valve U, which

may be operated by a counterweighted lever
7. According to the position of the lever 7
the conduit 6 is connected with the chimney
8 or with the conduit9. The conduit9 wholly
or partially surrounds the conduit 3, which
serves for conveying the steam and air to the
under side of the grate, and thereby prevents
the latter from cooling down. The conduit 9
communicates by a pipe 10 with the bottom
11 of a scrubber S. This latter is filled with
coke standing upon a grid 12, while at the
top of the scrubber is arranged a water-
spreader 13. A pipe 14 leads out of thescrub-
ber to the gas-engine or to a similar appa-
ratus in which the outgoing gases are util-
1zed. . L -~

From the scrubber or.from any suitable
place in the gas-pipe 14 a tube 15 leads out

to the water-supply apparatus W. This con-

sists of a closed vessel which is divided into
two parts either by a diaphragm or a piston,
with which latter a valve 19 is connected.
This latter is adapted tocutoff the water-sup-
ply from the chamber 18 of the apparatus W
to the pipe 21 by closing the upper end of the
opening leading into thesaid pipe. The cham-
ber 18 serves as a small water-reservoir, In
which a constant water-level is maintained by
a supply-pipe 20 and an overflow-pipe 22.
The pipe 21 leads out from this reservolr to
the preliminary heater for air, 1, or directly
into the steam-generator V. A ventilator 23
is also provided for introducing air through
a pipe 24 tothe chamber 5 beneath the grate R.

The action of this apparatus is as follows:
The furnace is first operated after the man-
ner of a slow-combustion heater while air
is introduced through the ventilator, the valve
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4 being closed and the interchanging-valve U .
placed in such a position that the oas from
the furnace-space (> passes direct to the chim-

ney 8., the conduit 6 being shut off from the
ccndmt 9. The- hot gases circulate around

the generator V, whereby they are caused to
giveup a part of their heat to this latter and
also to the preliminary air - heater I.. As
soon as the carbon in the furnace (& is burn-

ing properly the valve U is operated so that

a, connection is established between the fur-
nace (3 and the engine, or rather the cylinder
thereof, through the ccndmt 6 and conduits
9 and 10, the scrubber, and pipe 14. Theen-
oine is started in the usual manner by turning
the shaft, and during the first outward move-
ment of the piston gasissuckedin from the fur-
nace-chamber (& thrcugh the conduit 6, con-
duits 9and 10, and through the scrubber. The
valve4isin themeantime again opened and air

18 thus allcwed to enter the furnace through

1,1, 2,V,3, 4, 5, R. Theair 1s thus heeted in
its passage by means of heat emitted from the
hot gases issuing fromthe furnace, while these
latter are simultaneously partially cooled.
The air heated and, as will be described here-
inafter, mixed with steam now comesin con-

tact with the red-hot fuel in the furnace,

whereby Dowson or producer gas is formed,
which passes out through the passage 6, con-

duits 9 10, space 11, grid 12, scrubber, and

pipe 14 to the engine in which it-is burned
with the production ot work. Each timethat
a.charge is drawn into the engine-cylinder a
momenterlly -partial vacuum is formed in the
pipe which leads to the chamber 17 of the

water-supply apparatus W, whereby the dia-

phragm or piston 16 1s *ncved together with
the valve 19, connected theretc, and as a con-
sequence a small quantity of water is allowed
to pass out of the reservoir 18 through the
pipe 21 into the generator V. This very small
quantity of water is mixed with the already
partially-heated air and passes with the lat-
ter into the steam-generator V in the form of
steam. In its passage through the annular
generator and through the conduit 3, valve-
opening 4, and chamber 5 to the under side of
the grate the mixture-of air and steam 1s fur-
ther heated. Afterthis the mixture comes in
contact with the layer of red-hot fuel in which
the gas production takes place and is in a
large measure carbonmonoxid. The hot gases
now pass to the top of the furnace, circulate
around the steam generator or heater V, and
oive up a part of their heat to the latter and
to the lower wall of the preliminary air-heater

" L. On their further passage to the scrubber
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the hot gases further prevent the cooling of

the mixture of heated air and steam which is

passing through the neighboring conduit from
the heater V to the under side of the grate R,
as described above.

Having now particularly described and as-
certamed the nature of my said invention and

775,641

1n what manner the same 1s to be performed,
I declare that what I claim is-—

1. In a gas-generator, the combination with
the producer:; of an air-heater and a surtace
vaporizer in the upper part of the producer,
both located in the path of the producer-gases,

70

sald vaporizer and heater in communication

with each other and with the producer below
the grate thereof, and means to supply air and
water to said heater and vaporizer, respec-
tively, substantially as set forth.

9. In a gas-generator, the combination with
the. producer of an air-heater and a surface
vaporizer in the upper part of the producer,
both located in the path of the producer-gases,

sald vaporizer and heater 1n communicaticn |

with each other and with the producer below

the grate thereof, and means to supply air

and water to said heater and vaporizer, re-

spectively, in proportion to the gas consumed |

substantially as set forth.

3. In a gas-generator, the ccmbmatlcn mth
the producer “of a surface vaporizer, an alr-
heater above the same, both located at the up-

per end of the producer i1n the path of the

producer-gases, sald heater and vaporizer in

communlcation with each other and with the

producer below the grate thereof, and means
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to supply air and water to the heater and

vaporizer, respectively, in proportion to the
gas consumed, substantially as set forth.

4, Inagas-generator, the combination with
the producer; of an air-heater and a surface
vaporizer located in the upper end of the pro-
ducer in the path of the producer-gases, said
heater and vaporizer in communication with
each other and with the producer below the

“orate thereof, and means to supply air and

water to the heater and vaporizer, respec-
tively, substantially as set forth. |
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5. Ina gas-generator, the combination with

the producer, of an air-heater, a vaporizer in

communication with said heater and a pipe

connecting the heater and vaporizer to the
producer below the fuel -grate thereof, said
heater, vaporizer and connecting-pipe all ex-
posed to the direct action of the producer-
oases, substantially as set forth.

6. Ina gas-generator, the combination with
a furnace, of a vaporizer and an air-heater, a
conduit for both air and steam termmatmcr be-
neath the furnace, means to cut off the con-
duit from the furnace, a gas-pipe surrounding

the conduit, means to simultaneously close _the

oas-pipe and open communication to a chim-

ney and vice versa, and means to supply

forced draft to the furnace during the start-
ing of the furnace, substantially as described.
7. Ina gas-generator, the combination with

a furnace, a surface vaporizer and air-heater;

of a scrubber, a gas-supply pipe leading there-
from, means to supply water to the vaporizer
and air-heater having a pipe connection to the
gas-supply pipe, whereby water 1s automat-
ically applied to the air-heater and vaporizer
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at every diminution of pressure in the gas-
supply pipe due to the periodic formation
therein of a partial vacuum, substantially as
described.

8. Inagas-generator, the combination with
a furnace, of a surface vaporizer and air-
heater, means to conduct air and vapor from
them to the furnace, a scrubber, a pipe con-
necting the furnace and scrubber, a gas-de-
livery pipe leading from the scrubber, a reser-
volr connected to the air-heater and vaporizer,
a diaphragm-actuated valve in the reservoir
and a pipe to connect the reservoir above the
diaphragm to the gas-delivery pipe to admit
water to the vaporizer and air-heater at every
tormation of a partial vacuum in the gas-de-
livery pipe, substantially as described.

9. In a gas-generator, the combination with
a furnace having a grate and a scrubber; of a
vaporizer 1h the upper part thereof, an air-
heater above the vaporizer, a conduit to con-
duct air and vapor beneath the grate, a gas-
pipe surrounding the conduit and connected

to the scrubber, a gas-delivery pipe at the

upper end of the scrubber, means to direct
furnace-gases direct to a chimney or to the

&B

gas-pipe, a valve to close the conduit, a reser-
volr, means to maintain water at a level there-
1n, a connection between the reservoir and air-
heater and vaporizer, a diaphragm-actuated
valve to control the exit of water, and a pipe
connecting the reservoir above the diaphragm
with the gas-delivery pipe, substantially as
described. |

10. A gas-producer, a surface vaporizer
and an air-chamber therein, said air-chamber
1n communication with the vaporizer and both
alr-chamber and vaporizer located in the path
of the producer-gases, means to automatically
supply water to the vaporizer in proportion
to the consumption of gas, and a valve-con-
trolled pipe to conduct the mixture of air and
vapor beneath the fuel in the producer, sub-
stantially as described.

Intestimony whereot I have signed my name
to this specificationin the presence of two sub-
scribing witnesses. |

HENRI WEIGLE.
Witnesses:

Morrrz VEITH,
A. LEIBERKNECHT.
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