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To all whom it may co rcern: :

Be it known that 1, Roperr Hiverecnr, a
resident of the United States, and subject
of the Emperor of Germany, residing at
Lansing, in the county of Ingham and State
of Michigan, have invented certain new and
useful Improvements in Gas-Producing Fur-
naces, of which the following is a specifica-
tion. :

This invention relates to an improvement

in gas making machines, being particularly
directed to a producer in which the gas is

manufactured or liberated by combustion of

coal products. ,
The main object of the present invention

1s the provision of a gas producer in which

the products of combustion are so treated
that the gas previous to its delivery from
the producer is entirely freed of tar, where-
by the improved machine serves in effect ag
a-combined producer and cleaner.

A further object of the invention is the
provision of means wheveby the maximum
combustion in the producer is maintained
approximately at the point where the tir
t dled from the coal product so
that the distillate may be veadily divected to
the point of maximum combustion to con-
sunie the tar.

The invention will be described in the fol-

‘lowing specifieation, veference being had

particularly to the accompanying drawings,

~in which —

Figure 1, is a vertical longitudinal sec-
tional view of my improeved gas making ma-

on the Tine 22 of Fig. 1. Tig. 8, is a

horizontal sectional view on lie line 3--8,

of Fig. 1. Tig. 4 is a horizental sectional
view on the line 44, of Fig. L. ig. 5 is

“asectionn! view on the line 50 5, g, 1.

The nproved gus producer, as is clearly
shown in the accompanying drawings, is in
the nature of a furnace 1, made up of an
external shell 2, of sheet iron or the like,
within which s a lining 3 of fire brick or
other refractory material. Between the fire
brick and shell is a filling of asbestos or
other non-heat conducting material 4.

The interior of the furnace is arranged to

}Jrovide what will be hereinafter termed a

ower fire chamber 5, an npper fire chamber
G, and a coal supply chamber 7, thése cham-
bers being . aivanged: in vertical alinement
centially: of the furnace. - Above the lower
fire chamber. and interiorly of ‘he furnace

there is arranged a cylindrical section of

fire brick 8, disposed in spaced relation to
the lining 8 to form a gas chamber 9. At
the upper end of the section 8 there is ar-
ranged a transverse section 10 of refractory
material, ‘which is practically an extension

of the lining 3 and forms a closure for the

upper end of the gas chamber 9. Above the
section 10 there is arranged a conical sec-

.65

tion of refractory material 11, which is dis~

posed in spaced relation to the lining .3 to

-provide .a combustion chamber 12, said lin-

mg section 11 being formed adjacent its
connection wvith the section 10 with a series
of openings 13 which lead directly into the
upper fire chamber 6, to provide communi-

“cation between the combustion chamber and

the fire chamber. .
The coal supply ‘chamber is in the form
of a metallic sleeve-like section 14 which de-
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pends within the conical section 11 and is

of less diameter than the minimum diameter
of said section, thereby providing what will

be hereinafter termed a gas space 15 between'

the sections 11 and 14. The supply section

- 14 15 supported upon a sleeve-like casting 16
which rests upon and is secured to the upper

portion of the furnace, said casting haviug a
diameter approximating the minimum diam-
eter of the section 11 so that between the
wall of the casting and the supply section
14 there is provided what may be termed a
continuation of the gas space 15. The cast-
ing section 16 is cxterided above the upper
end of the supply section 14 and is formed
to receive and support-a hopper 17 whereby
the coal product may be delivered to the
supply section 14. A lateral pipe section 18
is supported by the sleeve casting 16 and
is in open communication with the supply
section 14 by virtue of the reduced diameter

' of the lower eud of the hopper, and said
pipe section supports an injector pipe 19-

leading to the mterior of the pipe section
from any suitable source of compressed air
or steam supply. The pipe section 18 is,

through the medium of a series of injector

nozzles 20, in communication with a feed
pipe 21 which lead through the upper wall
of the furnace into the combustion chamber
12, said feed pipe 21 being in communica-
tion with the atinosphere {hrough a lateral
by-pass 22 g ; ,

Lincireling: thé furnace at a point about
midway of the upper fire chamber ¢ is a

blast ring 23 having a series of radial pipe
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sections 24, which extend into.the liﬁing sec-

tion 10 and communicate by means of open-

ings 25 in said section 10 with the upper fire
chamber 6. At one side of the furnace there
is erected a stand pipe 26 open at the upper

end to  the atmosphere;  the air supply

through which is controlled by means of a

-damper 27 arranged in said upper end. - The-

stand pipe 26 leads to and is in direct com-
munication with the blast ring 23, extending
above and below the same, as shown. At the

-lower end the stand pipe communicates with

a lower blast ring 98, which encircles the
furnace and at appropriate points is in com-
munication through depending supply ducts
29 with blast pipe sections 30 extending
through the wall of the furnace and into the
lower fire chamber at the lower portion
thereof. The stand pipe; at the lower end, is
also in communication with an air supply
pipe 31, controlled by a damper 32 and in
communication with any suitable source of
air under pressure, as a blower or the like.

Within the stand pipe 26.is arranged a
gas transferring pipe 33, which is closed
against the stand pipe except at the lower
end of said transferring pipe, and the com-
munication at this point is controlled
through the medium of a valve 34. The gas
trans?erring pipe extends at the upper end
laterally through one wall of the stand pipe
and is in communication with the gas space
15 at the upper portion of the furnace, a
valve 35 controlling this communication at
will.

AAn escape pipe 36 is arranged in the com-
bustion chamber 12 and thereby in open com-
munication with the interior of the furnace
through the openings 13. The escape pipe
36 leads to a chimney or other escape flue
and is-controlled by 4 valve 87. A gas sup-
ply pipe 38 is arranged in communication
with the gas chamber 9, preferably at the
upper portion of the latter, and if desired
the initial blast supplied by the blower
through pipe 31 may be supplemented by an
additional pressure pipe 39 leading from a
steam supply. /

With the parts of the furnace constructed
and arranged as desceribed the operation is
as follows: The soft coal is supplied in de-
sired quantity throngh the hopper to the
supply section 14, assuming the fire to have
been already started. 'The valves 37 and 32

' are cpen and all others ave closed.  The air

blast admitted to the pipe 31 is divected to

" the lower fire chamber through the blast
" pipes 30 and to the upper fire chamber
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through the laterals 25 from the blast ring
23, reaching hoth fire chambers through the
stand pipe 26. When the fire has reached
a point sufficient to generate gas, as shown
by the gas testing cocks (mot illustrated),
the interior of the furnace will present a hot
fire mass from the bottom of the furnace to

-is claimed as new, is:—

979,961

practically the lower edge of the supply sec-
tion 14, and the products of combustion will
be escaping through the pipe 36, The in-
jector 1s then operated through pipe 19,
drawing off the tar and smoke by suction
through the supply section 14, the pipe 18,
and by means of the pipe 21 directing the
same back into the combustion chamber 12. |

The gas products are thus consumed by the -

fire in the upper fire chamber and by the 75
heat in the combustion chamber, as there is
no other course of travel for the material.
The gas supply pipe 38 is connected through
a vaporizer, not shown, directly to the gas
engine designed to utilize the gas generated
in the producer. . When the gas is in suffi-
cient quantity to operate the engine, the lat-
ter is started and the valves 32 and 37 are
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-closed, the remaining valves being openad.

The suction induced by the engine is then,
by reason of the peculiar construction de-
scribed, entirely sufficiént for maintajning
the -producer in operation for delivering a
practically clean gas, as it will be understood
that the suction of the engine will draw air
from the atmosphere through the stand pipe
26 and thereby supply both the blast rings
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-23 and the lower blast ring 28 with air for

combustion purposes. The gas after being

cleaned by burning the tar and the like 95

‘therefrom in the upper fire chamber will,

under the suction of the engine, bé directed
through the gas space 15 and through the
gas transferring pipe 33 to and through the
lower blast ring 28, reaching the interior of
the furnace and being directed to the gas
chamber 9 and so through the feed pipe. It
is, of course, understood that the gas in its
travel through the lower fire chamber will
not deteriorate as the mnaterial in said cham-
ber is practically a clear coke. As the sup-
ply of gas generated, cleaned, and delivered
to the gas chamber 9 depends particularly
upon the condition cf the fire, and such con-
dition is primarily countrolled by the supply 110
of air delivered through the blast rings, it is
obvious that the suction from the engine, or
more directly the pull of the load on the en-
gine controls the gas supply. By arranging
the gas transferring pipe within the stand 115
pipe I am cnabled to utilize the heat from
the gas traveling in the former to the air
passing through the latter, thereby: deliver-
ing the air supply to the fires in a heated
condition, facilitating combustion.

Ilaving thus described the invention what
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1. A gas producing furnace including an
upper fire chamber, a lower fire chamber, a
coal supply chamber extending within the 123
upper end of the furnace with a gas space
surrounding the same, a combustion chamber
encircling and in open communication with
the upper fire chamber, and means for with-
drawing the gas supply from the upper fire 130



* chamber and delivering the same to the
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com-
bustion chamber. L
2. A gas producing furnace including an

upper fire chamber, a lower fire chamber, a

coal supply chamber extending within the
upper end of the furnace with a gas space
surrounding the same, a combustion cham-
ber éncircling and in open- commimication:

- with the upper fire chamber, and an injector
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. ranged within the furnace to provide a gas |
_space between the section and furnace in

45

. bers, and a gas transferring pipe in com--

RPN SRR L 2

-uppet fire chamber,

arranged  beyond the furnace and operating
to withdraw the gas from the upper fire
chamber and deliver the same to the com-
bustion chamber.
" 8. A gas producing furnace including an
upper fire chamber, a lower fire chamber, a
coal supply section, said section being: ar-
ranged within the furnace to provide a gas
space between the section and furnace in
open - communication with the upper fire
chamber, a combustion chamber having com-
munication with the fire chamber beneath
the lower end of the coal supply section,
mieans for delivering gas from the gas space
to the lower ﬁre‘cham%)e'r and an air supply
pipe surrounding the gas delivering means.
4. A gas producing furnace including an
upper fire chamber, a lower fire-chamber, a
coal supply section, said section being ar-
ranged within the furnace to provide a gas
space between the- section and furnace in
open communication with the upper fire
chamber, a combustion chamber having com-
munication with the fire chamber beneath
the lower end of the coal supply section, an
air supply pipe for delivering air to both
the upper and lower fire chambers, and a

gas transferring pipe in communication with
‘the gas space and arranged within the air

supply pipe.’ L C
5. A gas producing furnace including an
a lower fire chamber; a

coal supply section, said section being ar--

open communication with the upper fire

chamber, an air supply pipe for delivering {

air to both the upper and lower fire cham-

8

munication with the gas space and arranged
within the air supply pipe,said transferring

50

pipe having valved commuhication with the

air supply pipe. , ‘ _
6. A gas producing furnace comprising an

‘outer shell, an -upper fire chamber, a-lower

fire chamber, a coal supply section in axial
alinement therewith and:extending within

55

the upper fire chamber with an annular gas .

space surrounding the same, means for de-
livering a blast of air to the upper fire
chamber, and a combustion chamber above
and in communication witht the upper fire

60

chamber below the inner end of the coal -

supply section, and an escape pipe in com-
munication with said combustion chamber
and the interior of the shell. ’
" 1.°A gas -producing fursace
upper fire chamber, a lower fire chamber, a

“coal supply section above -the upper fire

chamber with a gas space surrounding the
same, a blast ring encircling the furnace ad-

jacent the upper fire chamber, communi- -

cating pipes between the blast rrnf and up-
per fire chamber, and-an air supply pipe in

‘communicstion with the blast ring.

furnace having an

8. A gas producing
Sower fire chamber, a

upper fre chamber, a

65

having an .
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coal supply section above the upper fire -

chamber with a gas space surrounding the
same, a blast. ring encircling the furnace ad-
jacent the upper fire chamber, commurnicating

pipes between the blast ring and upper fire .

chamber, an air supply pipe in communica-
tiqn with the blast ring, means for supplying

air under pressure in communication with -

one end of said supply pipe, means whereby

the -opposite end thereof has valved com-.

80
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munication with the atmosphere and a gas g

transferring pipe communicating with said

gas space and arranged within said air sup- .

ply pipe.
. In testimony

whereof T affix my signature
in presence of :

two witnesses. '
ROBERT HILPRECHT.
‘Witnesses:
Joun J. ZIMMER,
, Iva M. SpEars.
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