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To all whom it may concern.: . -

zen of the United States, residin g atSt. George,
near the city of St. Joseph, in the county of
5 Buchanan and State of Missouri, havé in-
vented a new and useful furnace for produc-
ing fuel-gas from coal for burnin g brick, heat-
ing boilers, smelting ore, and all other pur-
poses for which fuel-gas may. be used, of

to which the following is a specification. |
Heretofore, fuel gas has been produced for
smelting ore, puddling furnaces, &e., by burn-
Ing coal in an open draft furnace with water
in the ash pit, orin a furnace without fire
15 grates with steam and air admitted through
the hearth or perforated chambers therein
Into the incandescent mass, in ail cases the
coal being charged in the fire box on top of
the incandescent mass, and the heat, smoke
20 and gases are carried by the draft of a stack

from the fire box to the furnace or chamber"

where the combustion is to

: take place. And
- the gas is produced by

subjecting the coal

charged in the fire box on top of the in-

25 candescent mass to the action of the heat
- thereof with the product of the steam and
alr drawn through the same. | *

My invention is an air tight farnace for | _ _
from coal in my newly invented furnace is as

- broducing fuel gas by the process herein de-
3o secribed, and heating air for combustion there-
with, with pressure sufficient to drive the oas
and hot air intoan air tight kiln, fire box, fur-

nace or other chamber for combustion, and
consists of

35 1Ing an ash pit, a fire grate above the ash pit,
a cold air pipe and steam pipe connecting
with the ash pit, a fire box above the fire
grate, air tight doors in the ash pit andin the

- fire box, arches turned and Jambs built there-

40 on in the fire box, a hot air flue in the fire
box on each side thereof between the jambs
and the walls of the chamber, a retort setting
on the jambs and reaching to the top of the
chamber, the annular space around the re-

45 tort lilled with brick work built loosely to ad-

mit the free passage of hot air and steam and

©Xpose as much surface as possible to the
same, a hot air pipe connecting said annular
Space with the main hot air pipe which con-

two airtight chambers, each hav-

J

|

I

| neets with the kiln, fire box, furnace or other 3¢

Be it known that T, JOEN HARLEMAN, a citi-
N

chamber for combustion of the gas, a steam
pipe connecting with said annular Rpace
near the top, an opening from the top of the

| retort turough the top of the chamber to the
‘bottom of the feed top, a gas pipe connecting 55

the retort through said opening with the main

gas pipe which connects with the kiln, fire

box, furnace or other chamber for combustion
of the gas, a feed top setting over the open-
ing leading from the top of theretort, all pipes 6o
provided with valves so that while one cham-
ber is producing fuel gas the other is heating
air for its combustion. The pressure afforded
by the cold air blast in the chamber bheating |
the air,and that afforded by thesteam and the 65

expansion of the produect of the steam passed
through the heated annular spacearound the

retort and through the incandescent mass in
the fire box, in the chamber producing fuel -
gas, no air being admitted to that chamber, 70

being sufficient to drive the hot air and the

fuel gas respectively through their proper

pipes into an air tight chamber for combus-
tion. By reversing the valves at intervals

each chamber is made to produce fuel gas 75

and heat air for its combustion alternately.
‘The process by which I produce fuel gas

follows: I close the cold air pipe of the cham-

ber, through which alone air can enter the 8o

chamber, charge theretort with coal and sub-
Ject the mass of coal in the retort to theheat
of the incandescent mass which fills the fire
box except the hot air flues, and the produect
of the steam from the upper jet,superheated
by passingthrough the heated brick work in
the annular space around the retort and the
hot air flues, passing through the incandes-
cent mass between the arches and between
the jJambs, and the product of the steam from
the jet in the ash pit passed through the in-
candescent mass in the fire box, and thus lib-
erates all the gases from the coal which com-.
bine with the product of the steam passed
through the incandescent mass in the fire
box as aforesaid and formn a fuel gasintensely
heated which with hot air will ignite and
burn in the open air or in any kiln, fire box

QO
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or furnace but which ogives the best results
when burned in an air tight chamber, which

prevents the escape of any form of gas and
utilizes all the heat.

The objects of my invention are to pro-
duce a fuel gas that may be adapted practi-

callytoall manufacturingpurposes and which

can be burned in an air tight chamber for
combustion, and, to reduce to 2 minimum the
cost of burning brick, operating steam plants,
smelting furnaces and all other plants to

- which my invention may be adapted.

20

20

Figure 1 of the accompanying drawings is
a detailed view in perspective of mny new fur-
nace, showing the two chambers, their re-

spective pipes, valves and connections, and

the front doors to each. Tig. 2, is a vertical
section of my furnace on a line crossing the
arches in the fire boxes of the chambers and
the main pipes at right angles, showing the
two chambers and their respective pipes,
valves and connections. Fig. 3 is a vertical
section of one chamber on a line parallel with
the arches in the fire box and with the main
pipes. | |

Similarlettersrefer tosimilarparts through-

out the several figures.

The chambers are exact duplicates in size,
form, materials, dimensions and location of
the several parts, pipes, valves and connec-
tions, and in Fig. 2 of the drawings similar
letters are used to designate similar parts of

the respective chambers; hence a detailed de-

35

seription of one will answer for a detailed de-
seription of both chambers. |

I prefer to construct my furnace with a
space of about four feet between the cham-
bers, and place the main hot air pipe about

two feet under ground midway between the

chambers, and the main gas pipe about five

feet above the ground midway between the

45

chambers as shown in Fig. 2. 1 first prepare
a suitable foundation the upper surface of
which forms the base line and the hearth A,
and which may be on a level with the surface

of the ground. On this foundation I build

the walls Y, Y, circularin form; outside diam-

etereight feet. Theinside of the chamber for

50

55

6o

six and one half feet above the hearth is four
feet square and above that is circular five feet
and twoinches in diameter.
is placed with heel about sixinchesand center
about eighteen inches above the hearth; the
space between the hearth and the fire grate 1s
the ash pit. A cold air pipe B, six inches in
diameter and steam pipe C,one inch in diam-
eter connects with the ash pit. Abovethefire
orate I turn two arches E, E, across the cham-
ber in the fire box, these arches spring from
the front and back walis of the chambers at

“a point four feet above the hearth. Below

these arches I put in air tight iron doors X,
X, in the front and back walls opening into
the ash pit and the fire box affording access
to each from the front and rear. DBetween
each side wall and the arch next to it therels

a space of six inches and between the arches rability and prevent undue

The fire grate D,

|

around the retort.

616,351

there is a space of twenty four inches. On
these arches I build jambs F,F. The tops of
these jambs are level with the point where
the form of the chamber is changed from
square to circular. The space below the tops
of these jambs and above the fire grate is the
fire box, and the spaces between the jambs
and the walls are hot air flues in the fire box.
On the jambs and shoulders in the front and
back walls of the chamber made by chang-
ing the interior form of the chamber from
square to circular T set a retort G. The re-
tort is ten feet high, four feet long and two
feet wide at the bottom, two feet long and
sixteen inches wide at the top, inside meas-
arement. Itswallsaretwoinchesthick. Icase
the retort with one course of fire brick. The
annular space around the retort I fill with
checker work H, H, that is brick work built

in loosely to admit the free passage of hot air

and steam and expose to the same as much
surface as possible. The checker work 18
supported by the jambs and shoulders in the
walls and in turn supports the solid brick
work which forms the top of the chamber.

70

75

So

Q0

A hot air pipe I, connects this annular space

with the main hot air pipe U. At the top of
the checker work a steam pipe J,one inch 1n
diameter connects with the annular space
_ A circular opening K,
fourteen inches in diameter connects the top
of the retort with the bottom of the feed top

M. Through thisopening the gas pipe L,con-

nects the retort with the main gas pipe O.

The iron feed top M, is placed on the cham-

ber over the opening K, and has aniron dump
bottom which is dumped by thelever N. 'I'he

main gas pipe O, connects with the kiln or

other chamber where the combustion of the
oas is to take place and has a valve by which
the volume of gas entering the chamber for
combustion may be regulated. "T'he gas pipe

1., may be opened or closed by the valve I,

and is supported by a brace Q.

R is a valve in the steam pipe J.

S is a valve in the cold air pive b.

T is a valve in the hot air pipe I.

‘The main hot air pipe U connects with the
kiln or other chamber where the combustion
of the gas is to take place and has a valve

by which the volume of hot air entering the

chamber for combustion may be regulated.
The valve rod V, connects all the valves ex-
cept those in the main pipes, so that they can
be reversed by the operator with one move-
ment by means of the valve rod lever W.
Forgreaterstrength and durability I incase
each chamber in an iron shell Z, Z, made of
one-fourth inch iron leaving a space of five
and three-fourths inches on top of the cham-
berand three and three-fourths inches around
ihe chamber which I fill with mineral wool or
sand. The feed top M, is fourteen inches
square and thirty inches high, and has an iron
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lid. The gas pipes and hot air pipes are nine

inches squareinside, and tosecure greater du-
heating 1 make
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~ the steam being turned
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as shown in Fig.
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them of one-fourth inch iron fourteen inches

Square on the outside and line them with fire

1llustrating the construection of .the furnace.

brick.

I use fire brick for two courses inside the
chambers, the arches E K, the jambs F, F, the
checker work H, H, three courses above the
checker work, and one course inside of the
opening K, the latter however may be faced
with iron in lieu of the course of fire brick.
T'he retort is of fire clay. The dimensions
herein given are not arbitrary but may be va-
ried as circumstances require or convenience
suggests, they are given for convenience in

The materials named while not arbitrary are

those which I believe will give the greatest
strength and durability, and therefore the

;l

the tops of the jambs except the hotair flues, -

most satisfactory results.
T'he main pipes may lead directly into the
kiln or chamber for the combustion of the gas,

~or the connections may be made by a number

of smaller pipes distributing the hot air and

gastodifferent pointsin thecombustion cham-

ber or to different chambers for combustion.

When required by the capacity of the plant
to be served my furnace may consist of two
Or more chamber

on each side incased in one

iron shell. ' I
Iraise the vaive rod levers W of each cham-
ber, this closes the gas pipes and opens the
cold air pipes and the hot air pipes. 1 then
build a fire in the fire box of each chamber,
preferably with coke, filling the fire boxes to

hot air flues into ang through the checker
work H, H,

degree I charge the retorts with coal by fill-

1Ing the feed tops with coal and after replac-
-1ng the lid dumping the same into the retorts

by means of the levers
until the. reforts
When the checker

N, N, this is repeated
are sufficiently charged.
work is heated sufficiently,

that is until it is from a cherry red to a white |

heat, I push down the valve rod lever of one
chamber, for example say the right chamber
2, of the drawings, this
valve T and the cold air
valve P in the gas pipe L
The steam pipes C, C, are
always open when the furnaceisin operation
on or shut off by
valves near the boilers. The steam intro-
duced into the chamber through the pipes J ;
and C, passes through the incandescent mass
in the fire box into the retort, that from the
pipe J first passing through the heated
checker work, the product of this steam with
the heat from the incandescent mass aects

closes the hot air

upon the coal in the retort liberating all its ! the

gases and combines with the same, and the
produet which is fuel gas is driven by the
pressure of the steam and the expansion of
1ts produet through the gas pipes into the

alr blasts blown into the ash pits through the
‘pipes B, and B drive the heat through the

|

|

| bustion pass through the hot

kiln, fire box, blast furnace (;r other chamber

for combustion, which may be air tight and
should be to secure the best results. The re-
siduum of the eoal which 18 coke may be 7c¢
stoked down into the fire box where it serves
as fuel. At the same time the cold air blast
and steam from the pipe C, in the ash pit of
the left chamber pass through the incan-

descent mass in the fire box by which the
steam is decomposed and the air heated in-
tensely, the volume of hot air thus produced
18 driven through the checker work, heating

the same as it passes, thence through the hot

alr pipes into the kiln, fire box, blast furnace
or other chamber for combustion where from

its contact with the fuel gas from the right

chamber combustion ensues. As soon as the
checker work in the right chamber begins to
cool I reverse the valves connected with the
valve rods by raising the valve rod lever W
of that chamber and pushing down the same
lever of the left chamber, the left chamber
then produces gas while the right chamber
supplies hot air and in doing so again heats
the checker work to the proper degree. I re-

75

80

'85 _

90

verse the valves at intervals of from twenty .

to sixty minutes. Having heated the cham-
ber and brought the checker work to a proper
degree of heat, the jet of steam introduced

by the pipe J is passed through the checker

work by which it is superheated, thence into
the hot air flues in the fire box, it then Dasses

through the incandescent mass in the fire box
under the arches into that part of the fire box

05

I0O

between the arches and the jambs, the steam .

from the
through

pipe C, in the ash pit passes up

the incandescent mass between the

fire grate and the arches, then with the steam -

from the pipe J, or its product through the
Incandescent mass between the arches and

IOS_:

the jambs. The product of the steam thus

passed through the checker work and through

the incandescent massin thefire box with the

heat from said mass passes into the retort
which is charged with coal. - The coal in the
retort is subjected to the action of this pro-
duct of the steam and the heat and all its
gases are thereby liberated. These gases

combine with the produects of the steam and

form a fuel gas of a superior quality which
with hot air may be burned in an open fur-
nace or an air tight chamber. o
When burning brick the produets of com-
bustion while heating the furnace to a de-

groe necessary to produce gas pass through -

the hot air pipes into the kiln and are utilized
in water smoking the green brick; in the case
of heating boilers, &e., these products of com-
alr pipes into

the fire-box and are utilized in heating the

same and escape slowly through a vent for
purpose which may be
damper., = | |
I claim asnew and as my invention and de-
sire to secure by Letters Patent— =
- 1. In a fuel gas furnace, an air-tight cham-

ITO

I15

120

I25

controlled by a _ '

I30'.




ber provided with arches above the grate 1In

n -

IQ

the fire box, jambs supported upon said
arches, checker work supported upon said
jambs and upon the walls ol the chamber, a
retort supported upon said jambs and a top
supported upon the checker work and retort
combined with a steam pipe and a cold alr
pipe in the ash pit beneath the ograte and a
steam pipeconnecting with the annularspace
around the retort above the fire box, a pipe
connecting the retort with the main gas plpe
and an independent pipe connecting the an-

‘nular space around the retort with the main

 hot air pipe substantially as specified.

20

9 The combination with the outer wall of
the chamber having interior offset, of the
arches sprung from the front and back walls
of the chamber, jambs supported on said
arches with their upper ends on a plane with
the said offsets, checker work supported from
the offsets and jambs, a retort within the
checker work supported upon said offsets and
jambs, a topsupported upon the checker work
with a space around the retort at the upper
part of the chamber, a steam pipe and a cold
air pipe in the ash pit beneath the grate, a
steam pipe communicating with the air pipe
leading into said space, a pipe connecting the
retort with the main gas pipe and an inde-

‘main air pipe,

i

||||||

- 516,351

pendent pipe connecting said space with the 30

substantially as specified.
2 The combination with the outer wall of

the chamber having interior oftset, of the

arches sprung from the front and back walls
of the chamber, jambs supported on sald
arches with their upper ends on a plane with
the said cffsets, checker work supported from
the offsets and jambs, a retort within the
checker work supported upon said offsets and
jambs, a top supported upon the checker work
with a space around the retort at the upper
part of the chamber, & top supported on the
checker work, a feed top in line with the re-
tort, a pivoted bottom to the feed top and pro-
vided with an exterior lever by which it may
be operated, a steam pipe and a cold air pipe
in the ash
communicating with the air pipe leading into
said space,a pipe connecting the retort with
the main gas pipe and
connecting said space with the main air pipe,
substantially as specified. |
‘August 24, 139s.

' JOHN HARLEMAN.

In presence of—
W. II. PRINDLE,
K. RAY. -

pit beneath the grate, a steam pipe .

an independent pipe
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