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UNITED STATES

PATENT OFFICE.

BERNHARD A. SINN AND FREDERICK H. WAGNER. OF BALTIMORE,
MARYLAND.

GAS-GENERATOR.

No. 803,444.

Specification of Letters Patent.

Patented Oct, 31, 1905,

Applicatior filed February 5, 1904, Serial No. 192,073,

To all whom it may concerrw:

Beit knownthat we, BERNHARD A. S1NN and
FrepDERICK H. WAGNTER, citizens of the United
States, residing at Baltimore, State of Mary-

land, haveinvented certain new and useful Im-

provements in (zas-Generators, of which the
following 1s a specification.

Our invention relates to an improved con-
struction of gas-generator, and is particularly
adapted for use Gn a oas plant-designed for
producing motive-power gas and wherein an
engine during its stroke will create a suction
to draw the air required for combustion in the
generator.

Oneobject of the invention is to provide an
improved construction of generator wherein
the severa! parts will be compact in order to
occupy the least possible space.

Another object of the invention is to pro-
vide an improved arrangement and organiza-
tionof theseveral parts of the generator where-
by each part will aid related parts in perform-
ing their duties, and thereby work out econo-
mies in operating.

Another object of the invention 1s to com-
bine 1n a single apparatus an improved form
of gas-generator, a steam-generator, and an
air-heater.

The accompanylng drawings 1llustrate the
invention.

Kigure 1 is a vertical sectional view of the
apparatus. Fig. 21llustratesa horizontal sec-
tional view through the steam-generator on
the line 2 2 of Fig. 1. Fig. 3 illustrates a
horizontal sectional view through the annu-
lar air-heater on the line 3 3 of Fig. 1, and
Fig. 4 illustrates a horizontal sectional-view
throunh the gas-generator on the line 4 4 of
Fig. 1.

Referrmo’ to the drawmﬂ"s by letters, A des—
ignates a metal shell of any preferred COn-
Struction, havingan air-tight ash-pit A’ at the
bottom and a suitable cap-plate A* at its top.
An annular plate ¢ separates the ash-pit from
the gas-generator B, and said plate supports
a grate ¢' of any suitable construction.

The gas-generator B 1s provided with a lin-
Ing of fire-brick or other refractory material
0, which latter near its bottom inclinesdown-
wardly funnel shape, asat d’,toward the grate-
bars ¢'. A layer or lining of ground asbes-
tos §° 1s preferably interposed between the
brick lining 6 and the exterior shell A for the
purpose of conﬁmnﬁ' the heat and also afford-

ing protection to the metal shell. One or
more sight - tubes §° - extend horizontally
through the shell and lining, and through
these tubes an inspection of the interior of the
generator may be made.

The upper portionof the generator I3 is pro-
vided with two vertical arched or bridge walls
C, of refractory material, which extend 1in a
crosswise direction, and these bridge-walls are
spaced from the lining 4, and each forms a
vertical flue C" at opposite sides of the gener-
ator. A dome-cap C° over the combustion-
chamber of the generator, and the top side of
this dome-cap inclines upwardly from the
shell toward the center, and this construction
forms an annular chamber D above the dome-
cap and on the interior of . the shell A, in
which the heated gases or products of combus-
tlon circulate, so as to heat the surrounding
metal shell at that point for a purpose pres-
ently to be described.

A filling - hopper C° extends . vertically
through the cap-plate A” to the center of the
dome-cap C*and opens into the gas-generator
between the two bridge-walls C. The cap-
plate A’ supports an enlarﬁ ed valve-chamber
d, and a reserve llmo'—-hoppel ' has position
above the valve-chamber ¢, and a cone-valve
¢° has position between the valve-chamber
and the reserve filling-hopper. A shaft and
crank device ¢° serves as operating mechan-
1sm for opening and closing the valve >,

A circular ring-plate ¢, having a downturned
flange, has position within the shell A and sur-
rounds the filling-hopper C°, and a similar
ring-plate ¢ also has position within said shell
above the ring-plate ¢and likewise surrounds
the filling-hopper. These two ring-plates ¢
and ¢ are spaced from each other and form the
bottom and top, respectively, of an annular
steam-generator K. A plurality of tubes or
flues f extend through the steam- G'enerator
and through the said two rmo‘—phtes ¢and ¢,
and these fues establish communication be-
tween the annular hot chamber D and the gas-
space F above, formed by the top plate ¢ and
the cap-plate A”

An annular metal passage ¢ is riveted to the
exterior of the shell A and surrounds the an-
nular heating-chamber D. It has heretofore
been explained that the portion of the metal
shell surrounding the annular chamber D is
heated by the products of combustion. It

- will therefore be understood that the annular
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oine or through a washer and scrubber.

&2

alr-passage 7 will be heated by the shell A,
which forms the interior wall of said passage.
An air-inlet ¢ to the said passage 1s pmmdod
at one sicde, and diametrically ()ppomte an air-
outlet ¢° is provided. It will thus ')e seen
that alr passing through the inlet ¢ to the
passage will divide and equal parts travel
around opposite sides of the heated wall of
the shell A before 1t can escape through the
outlet #°, and during its passage such air will
be thoroughly heated. A vertical tube G has
1ts u pper end 1n communication with the out-
let ¢* of the annular air-passace, and the lower
end of said tube connects with a nozzle &,
which 1“)1()](3(1‘% through the shell into the air-
tioht ash-pit A’. A rceulator-valve (i*is pro-
1‘-’1ded in the tube G, by means of which the
admission of hot air to the ash-pit may be reg-
ulated.

A pipe 4 has 1ts upper end open into the
steam-generator I, and its lower end termi-
nates in the hot-air nozzle (. This pipe is
provided with a suitable valve 4’ for regulat-
ing the passage of steam and also a safety or
blow-off valve /4*, which latter will be adjusted
so that only a slight steam-pressure will be
maintained 1n the steam-generator.

A water-gage + 1s provided on the steam-
generator, as 1s also a stecam-pressure gage .

A feed-water-supply device 1s provided for
the stecam-ecnerator and comprises a recepta-
cled, having two compartmentsyand y’, which
are separated by a partition-wall »”, which 1s
of less height than the exterior wall y°. A
tube 5 leads from the bottom of the inner
compartment y° and enters the steam-genera-
tor near the bottom of the latter. A valve £
is provided 1n the tube y* for the purpose of
drawing off the water. A water-supply pipe
2 has i1ts end terminating over the inner com-
partment 7" and i1s provided with a valve £
for controlling the flow of water. When the
valve /7 is opened, water will drip into the
compartment 5° and from the latter will flow
into the steam-generator through the tube 5™
When the water-level in the steam-generator
reaches the height of the partition-wall 77 the
water will How over said wall into the outer
compartment ; and be conveyed by a pipe £°
and branch pipe/to theash-pit A’. Anover-
flow-pipe £ 1s also provided in the ash-pit to
convey the excess water off.

A suitable blowerm is provided,from which
a pipe leads into the ash-pit. This blower
may be driven by hand or power, as desirved:
but 1t 1s to be understood that the same will
be 1 operation only during the process of
startine the fire on the orate fmd until the tuel-
bed bccomeg 1ncmldescmt, at which time the
blower will be shut of

An outlet gas- hipe 7 0pens through the cap-
plate A* and is in communication with the
oas-space I, and a branch pipe 2’ leads from
the pipe n and conveys the eas toward the en-
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shown.) A blow-off or gas-relief valve O of
any suitable construction is provided in the
pipe »' tor the pupose of permitting the es-
cape of excess gas through a pipe o'.

Access to the interior of the gas-generator
and ash-pit may be had by means of the remov-
able plates or doors I I, respectively.

The operation of the gas-generator 1s as fol-
lows: - The relief-valve O is opened and com-
munication established between the pipes#’
and o', and a valve (not shown) in the pipe »/'.
which preferably leads to a washer and scrub-
ber, 1s closed, so that the smoke and other un-
desirable prod acts which are pr esent when
the fire 1s bemo" started may pass off through
the pipe o' to a clummy or other point of dis-
charge. A fire will be built on the grate ¢’
inthe or dm‘u v way,the fuel being fed th rough
the reserve hopper ¢ into the {]]]11’10 h0pper
C? and from the latter into the gas-generator
B. Theblowers: will then beoperated. Inthe
present instance 1t 1s shown operated by hand,
and supplies air to the air-tight ash-pit A/,
from which latter the air passes up through
the grate-bars and through the generator-
chamber B. The operation of the blower
should be continued for a short period, during
which time the fuel will be brought to a state
of incandescence. DBy passing air through
incandescent carbon or coke of sufficient
depth carbonic oxid 1s formed and the entire
carbon converted into an inflammable gas. It
steam 1s passed over highly incandescent car-
bon,the oxygen of the steam will be liberated.
The effect 1s to decompose steam and produce
hydrogen and carbonie oxid, and the result is
to procduce a gas which 1s of great value for
heating or gas-engine purposes. During the
preliminary operations of building the fire,
operating the blower, and rendering the fuel
incandescent the heatand smoke and all prod-
ucts of combustion pass from the gas-gener-
ator B up through the two flues C’ and into the
annular chamber D and heat the metal walls
of the latter. Said products then escape from
the chamber by means of the tubes or flues 7,
which extend up through the steam-generator
I, and thereby heat the water sufliciently to
oenerate steam. Theproducts of combustion
then pass through the space I, beneath the cap-
plate A, and out through the pipes n #” and o'
When the fuel has been brought to an incandes-
centstate, therelief-valve Oisclosed, the valve
in the pipe »' (not shown) is opened, and the
oas passes to the gas-engine through any inter-
posedapparatus,suchasawasherand scrubber.
When the gas-engine 1s running, each revo-
lution creates a suction all the way back
through the apparatus to the ash-pit of the
cenerator and exhausts the air in the latter.
As the ash-pit is air-tight, the exhaustion of
the air therefrom produces a vacuum, and im-
mediately upon the creation of the vacuum
atmospheric air will pass through the inlet ¢
around the annular air-chamber, where it is
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“heated and then conveyed by pipe G down to

and discharged through the nozzle G’ into

the ash-pit A’. As the previously-heated air
enters the ash-pit it commingles with a steam
blast issuing from the steam-pipe 4, and the

two are thereby converted into car bomc oxid

and hydrogen and drawn up through the in-

candescent fuel-bed in the ﬂ*enerator B. The
gases thus produced leave the generator by
means of -the flues ', pass throuo'h the hot
chamber D, through the flues f, to the gas-
space B, and then out through plpes n and n'
toward the gas-engine. As Teat ; is consumed
in dwompoqm-ﬁ' steam and extracting the hy-
drogen, the grate does not become overheated
The ash- -pit, 1t will be noted, is provided
with a washer supply and dlschar@e by means

of which advantageous recsults are produced—

to wit, the bottom ot the pit 1s prevented from
burmncr out.

H&VII]U‘ thus fully described our invention,
what we claim as new, and desire to secure by
Letters Patent, is—

1. Ina dewce of the character described the
combination with an inclosing shell; of a gas-
generator 1n sald shell; a Stea,m D‘enerator 1n

| Sclld shell above the gas-generator and having

30

35

a plurality of flues throuo*h which the heated
oases pass; an annular cha,mber also in said

shell and having position between the gasand

steam generators; an air-heating chamber ex-
tending around the inclosing shell on the ex-
terior of said annular chamber, and a conduit
for conveying heated air from said exterior
chamber to the base of the gas-generator.
2. Inadevice of the character described the
combination with aninclosing shell; of a gas-
generator in Sald shell and havmo' 3) plurahty
of vertical flues; a steam-generator also in
sald shell above the gas-generator and having

a plurality of flues; a gas-space also in said
shell above the steam-ﬁ‘enerator and a filiing-

hopper extending from the top down through
the center of smd shell and also through sald
gas-space and steam-generator and the lower
end of said hopper Opening into the gas-gen-
erator. |

3. Inadevice of the character described the
combmatlon with an inclosing shell; of a gas-
generator in said shell promded with a dome-
cap, C°, having a sloping top surface which
forms an a,nnular heating - chamber, D: a
steam-generator in said she]l above Sald AN -
nular hea,tmcr-chamber and having a plurality
of vertical iues opening through it; an annu-
lar air-heating chamber surroundm@ the shell
on the exterior of said annular heatm@-cham—
ber, and means for conveying heated air from
Sald annularair-chamber to the gas-generator.

4. Inadevice of the chamcter desgrlbed the
combmamon with an inclosing shell: a sealed
ash-pit in said shell; a G‘as-ﬁ'enerator above

the ash- -pit; a ﬁllmﬂ'—hOpper a steam-gener-

ator also in said shell and spaced from the oas-

generator to form an annular chamber around

the lower end of the filling-hopper; an annu-
lar air-heater surrounding said Shell and in
the same horizontal pla,ne with but on the ex-
terior of the heating-chamber, said annular
heater having an air- _inlet opening at one side:
means for conveying air from the heater to
the said sealed ash-pit; means for conveying
steam from the steam-generator also to the
ash- plt and means for conveying the water-
overilow from the steam-generator also to said
ash-pit.

In testimony whereof we aflix our sienatures
1In the presence of two witnesses.

BERNHARD A. SINN.
FREDERICK H. WAGNER.

Witnesses:
WM. D. PouLTNEY,
(r. F'ERDINAND VOGT
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