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APPARATUS FOR PRODUCING POWER-GAS.

No. 829,919,

~ Bpecification of Letters Patent. I

" Patented Aug. 28, 1906,

~ Application filed September 10, 1904, Serial No. 224,044,

To all whom it may doncern:.
Be it known that I, Lupwie  HERTZOG, 3

citizen of the Confederacy of Switzerland, re-

siding at Berlin-Siidende, Potsdamerstrasse
11, German Empire, have invented new and
useful Improvements in and Connected with
Apparatus for Producing Power-Gas, of
which the following is a specification.
This invention re%ates to the production of

yparatuses thereto of that

power-gas and to &Iil _
class provided with a gas-generator and a

steam-boiler combined therewith, a mixture
of steam and hot air being conducted through
crate and the burning combustible in or-
der to be decomposed and a power-gas gen-
erated composed mainly of carbonic oxid, hy-
drogen, and nitrogen. ' -

The object of the invention is to obtain a

- gas containing as much hydrogen as possible:

To this end the heat of the gases coming from

the generator, in addition to being used for |

the generation of steam, is used to heat the

%enerator——fi. ¢., their superfluous heat is.

bound as much as possible in the generator
1tself before they leave the same and the ra-

diation of heat through the walls of the gen-

erator prevented as far as possible. Further-

the generator is received by the air for com-
bustion introduced into the generator, and
thus utilized for a preparatory heating of this
air, and in this way the heat in question is
constantly brought back and made use of
agaln. o

A further object is to make the generators
of suction-gas less unsafe or more exact in
their functions than they are at present, so
that a machine driven by such a generator-
oas will be nearly as reliagle in 1ts working as
a steain-engine or a gas-engine working with
illuminating-gas. This was not possible
hitherto, as the mixtures of gases lack that
constant uniformity in their composition
which 1s necessary for a perfectly regu-
lar driving of engines. The cause of this
lies In -the fact that 1t was hitherto not
possible to precisely regulate the amount
of hydrogen in the gaseous mixture -and

in the impossibility of keeping together or

binding in a uniform manner the heat re-
quired for and developed in the process of

generating gas.

\

| together as much as possible and using again

the heat set free in the generator it 1s possi-

ble to drive a greater quantity of steam
through the coals, the result of which 1s that

55

the gas generated after thisinvention contains '
far more hydrogen than obtained by former

processes. -Through the exact regulation of

the water-supply a greater safety and.regu--

larityin the generation of gas and in the work-
ing of the engines driven by.this gas 1s also

60

obtained, so that they will be able to compete

with those engines on which the highest de-
mands are made regarding exactness in their
functions. With this invention the combus-
tible is worked out or utilized in a higher de-
oree, whereby a greater efliciency of an ap-

paratus of the same size ig attained, which is
“a further technical success. This new mode

of utilizing the heat can of course find its ap-
plication also in the generation of pressure-
aas for cupola-furnaces or, in %ener_a,l, every-
where where gases are formed by the contact

of atmospheric or saturated air or of pure
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oxygen with red-hot solid combustibles. The

cross-section of the shaft holding the com-

| bustible may be of any shape and the shaft

{ itself be arranged horizontally or vertically.
more, the heat of the said gases coming from |

These objects are accomplished in the man-
ner and by the means hereinafter described
and claimed, reference being made to the ac-
companying drawings, in which—

Figure, 1 1s a vertical longitudinal section;

- Fig. 2, a ground plan, section A B; Fig. 3, a

oround plan; section A B, of a modified form;

Fig. 4, a section through the water-regulating
device drawn on a larger scale.

The combustible tobe gasified isreceived b
the shaft ¢, lined with a fireproof material 6.

On top of this shaft is arranged a tubular.

vaporizing-chamber r, with a supply-tunnel ¢
built into 1t. Around the jacket n, inclosing
the fireproof material b, are arranged two hol-

| low eylinders m and [, with spaces 1 and 2 be-

In consequence of keeping

tween them. A cover-plate d, provided with
a feeding-funnel f having a double closure,
serves to shut off the shaft ¢ and the two
spaces 1 and 2 on top from each other and
against the outer air, so that the space 1
stands in no communicgtion with space 2
nor with the shaft ¢ and that shaft ¢ and
space 2, though closed against the outer air,

stand in communication with cach other
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through the heating-tubes s and the spaces |
3 left free between the upper wall of the vap-
orizing-chamber and the cover d.
The interior of the vaporizing-chamber r
5 stands In communication on the one side
through the channel 5 with the space 1, into
which the air enters through holes ¢, dis-
tributed over the surface of the cylinder or
mantle [, and on the other side through chan-
ro nel 4 with space 6 under the grate e. From
space 2 a channel 7 leads to the two-way
valve z, from which branch off two conduits,
of which the first, 8, leads into the open air
and the second, 9, to the purifiers and to the
15 places of consumption. Into -one . of the
tubes s of the vaporizing-chamber r is placed
a reservolr g, preferably filled with air and in
its enlarged part ¢ closed by a membrane y;
- h 1s the tube for injecting the water, ¢ the
2n self-regulating water-cock, and % a tap or
cock adjusteﬁ by hand for regulating the
- supply of water. (Compare also Fig. 4.)
pposite the opening at the lower end of
the channel 4, provided with a valve-seat, is
25 arranged a socket x, provided with a double-
ceat valve w over an opening in the wall of
the Toot of the generator to carry'a fan v.
Through the valve w, which is-subjected to
the action of a spring and controlling two
Oﬁ)enings, the way 1s temporarily ¢ut off to
the mixture of steam and air under the grate,
and when the fan does not work the channel
x leading thereto is closed as a rule, so that if
the whole apparatus is working normally no
35 alr can enter the same from the fan.
- Mode of acting: To start the apparatus, a
fire of quickly-burning materials (wood-
shavings, paper, wood, or charcoal) is light-
- ed upon the grate ¢, whereupon gradually
- 40 the combustible material (anthracite, coke,
brown coal, tar, even watery coal) to be gasi-
tied 1s fed to 1t through the feeding-funnel
- and the supply-funnel {. By blowing wit
the fan » the apparatus can be started more
45 rapidly. Hereby the double-seat valve wis
so fixed that it closes the opening in the lower
end of the channel 4, so that no part of the
wind generated can enter through channel 4
into the vaporizing-chamber r, &c.; but all
50 the air moved by the fan must pass through
the grate ¢ and the combustible in the shaft

30

a. During this time the two-way valve z is

in such a position that it closes the conduit 9, |
so that all the smoke is-compelled to escape ;

55 mto the open air through the chimney 8. |

~ Also the cock % in the water-conduit is closed.
The ascending hot gases give off during this
start a great part of their heat to the vapor-
1zing-chamber r and to the two cylinders m

6o and n. Through the heat of these gases
the air 1 the reservoir ¢ of the appara-
tus Ior regulating the water-supply is heated
at the same time, in consequence of which
1t expands and acts on the membrane v,

55 whose motion is thereupon transmitted by |

a lever upon the cock 1, so that the latter

opens more or less, according to the expan-

sion of the air in the reservoir g—that 1s to

say, according to the heat in the generator
and the gases drawing off—in consequence of

which more or less water of a constant pres-

sure can enter the vaporizing-chamber r

19

thro‘u%h the tube hA. As soon as the forma-

tion of the inflammable %a,s comimences after

| the combustible material in the shaft ¢ has

become sufficiently hot the two - way valve z
and the double-seat valve w are turned into
the positions shown in the drawings, while at
the same time the fan is stopped, so that the
channel 4 communicates with the ash-recep-
tacle 6. 'This space, however, 1s shut off
against the fan v, therefore also against the

outer air, and that, further, the chimney-flue
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is closed off and the space 2 in communica-

tion with the conduit 9. At the same time
the water-cock £'is also opened. The appa-

‘| ratus is now ready for the regular working.

If the generator is to supply the gas for driv-

ing a motor, the latter can now be started.

Through the suction caused by the motor the
air necessary for the generation of gas in this
case 1s sucked up into the vaporizing-cham-
ber through the openings ¢, space 1, and

00

channel 5. The air receives hereby a pre-

paratory heating on the hot wall of the

the water regulated by the cock 7 is drop-
ping through the tube A. .1t evaporates at

95
cylinder m. In the vaporizing-chamber r =

once, and at each stroke of the piston it is

| mixed with the hot air and superheated.
The mixture 1s now conduected through the

channel 4 into the ash-room and from there

through the grate ¢ and the red-hot mass of

combustible in the-shaft ¢ in order to be de-
composed. . Through this process is' gener-

b

ated the so-called “‘Dowson gas,” generator

suction or power gas, composed mainly of

100
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carbonic oxid, (CO,) hydrogen, (H,) and ni-

trogen, (N.) The gas now passes through
the heating-tubes s, the spaces 3 and 2, the

' channel 7, -and through the conduit 9 to the

purifiers and from there to the place of
consumption. {n their way through s, 3,
and 2 the gases give off a great part of their
heat to the vaporizing-chamber r and the
walls of the cylinders n and m. That part
of the heat of the gases which is not ab-

sorbed by the vaporizing-chamber r and the

mantle m—that 1s to say, the part still left
in the gases after the generation of steam,
ﬁrepamtory ‘heating of the sir, and over-

eating of the mixture of steam and air—

1s used to heat the generator by insulating

and giving off the heat to the same. It is
in consequence of this possible to send a

much greater quantity of steam through the

red-hot mass of coal without cooling the lat-

ter, as the heat restored to the generator and

the mass of coals 1s able to decompose. The
temperature in the generator, and, as & con-
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sequence, also the composition of the gas, re-
main constantly the same as the volume of

~ air in the reservoir ¢ varies already at the
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slichtest change of temperature, so that pro-
portionately more or less water is conveyed
to the vaporizing-chamber ». -

In order to obtain a larger heating-surface,
so as to better absorb and give off the heat,
the two cylinders m and n, as well as the vap-
orizing-chamber 7 and the heating-tubes s,
if required, may have ribbed or corrugated
surfaces. If the channel 4 is arranged as
shown in Fig. 2, the mixture of steam and air
is conveyed in equal halves right and lett
around the supply-funnel ¢ and collects again

shortly before leaving through channel 4.
Instead of this arrangement the construction

may, according to requirements and circum-

stances, be as shown in Fig. 3. By this ar-

rangement of channel 4 in connection with a
rib 0 the whole mixture is forced before enter-
ing the channel 4 to pass along all the heat-
ing-tubes s. - .
What I claim as my invention, and desire
to secure by Letters Patent, 15— |
1. In an apparatus of the class described,

the combination of a shaft receiving the com-
bustible material, of an evaporator arranged

on top of said shaft of the generator having
tubes and a fuel-supply funnel built 1nto 1t,
of a water-tube of said evaporator provided

with a self-regulating cock, of two hollow |

cylinders with spaces between them, sur-
rounding the evaporator and shaft, of chan-
nel connecting the evaporator and the space

!

gas comprisin

under the grate and means to make heated
air enter the evaporator, substantially as de-
seribed. -

~ 2..In an apparatus for producing power-
oas, comprising a shaft constructed to re-

| ceive the combustible material, an evapora-

3.3

40

tor arranged on top of said shaft; the combi-

nation of two hollow cylinders with spaces
between them, surrounding the evaporator
and shaft, the inner space having an outlet
and being connected with the space above

the upper wall of the evaporator and 1ts

tubes, to form a passage for the generated
hot gases to said outlet and the outer space

| .communicating by a channel with the evapo-

rator to form a passage for the heated air to
enter the evaporator, substantially as and
for the purpose set forth. '
3. In an apparatus for producing power-
ising an evaporator arranged on
top of the shaft of a generator, the tubes of
said evaporator communicating with the
space under the grate, a fan, a passage there-
from to the_space'uncfer the grate the combi-
nation of a double-seat valve controlling the
channel conducting the mixture of steam and
air from the evaporator under the grate and
the said fan-passage, substantially as shown,
for the purpose specified. '
In witness whereof I have hereunto set my
hand in presence of two witnesses.

LUDWIG HERTZOG.

Witnesses:
MARY FALCONER,

CArRL KAUFMANN.
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