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uPECIFIGA ION fmmma- part of Letnels Patent No. 427,747, dated May 13 1890,

3 Applmﬂ,‘umu filed July 15,1889, Serial No. 317,641,

(No model.)

To all whom w 1Y COTLCCTTL.
Be it known that I, WiLLiam M. CosH, of
Baltimore, State of I ’Mlm*yland have nwonted
a new and useful Improvement in Apparatus
s for the Manufacture of Gas; and 1 do hereby
declare that the following is a. full, clear, and
exact description of the same.
My invention 1s an improved appm*atus for
the manufacture of illuminating or heating
10 gases,
- eas is produced by the decomposition of
steam in the presence of incandescent coal or
some equivalent thereof, and 18 an 1mprove-
ment upon the apparatus shown in lLetters
1t Patent of the United States granted me on
the 26th of March, 1889, No. 400 ,060.,
- The invention which is the cﬂub,]eet of this
specification consists of a special construoe-

tion and arrangement of a generator anc

20 superheater or superheaters with their con-
necting pipes and valves, and also in the ar-
rangement of steam, air, and hydrocarbon
Supply pipes.

- It consists, further, of special combination
25 of the duphem;e snpelheatem with the gen-
erator and with the connecting-pipes and the
hydrocarbon and steam supply pipes, where-
by different processes can be carried on in
the same apparatus, all as hereinafter ex-
30 plained.

In the accompanying dl"ELWll] os, which 1llus-
trate my invention, Figure 1 represents my
improved apparatus, partly in side elevation
and partly in section, the view being from

35 the front. Tig. 2 is a plan view, of thesame.
Fig. 3 shows a rear elevation of the appa-
ratus. Tig. 4 represents a side elevation of
the appamtus

The generator is represented at A, and 1ts_;

40 COHbU‘UCthH is substantially the same as in
my aforesaid patent. It is provided with a
arate M, adapted to sustain the fuel, and un-
derneath this grate is a space sufficient for
the pipes hereinafter described. The gener-

45 ator is adapted to be used with coal this
being the preferred form of fuel and oas-
ﬂenelmmn material; but the apparatus may
be adapted to use any other equivalent ma-
terial, as a matter of course. Theupper part

to of the generator is provided with a casting
F’, which extends obliquely upward toward

It is of that class in Which hydrogen-

| the front, and is provided with a cap a,with

means forholding it in place. The opening
in this oblique extension is desighed for the
admission of the fuel. The casting has also
another extension I, projecting directly up-
ard for connection with the top of the
superheaters. This extension is closed at
the top, excepting where 1t admits the later a,l
pipe of the heater, and it has two pipesm m/,
extending down through the top, with coils
in the lower part. The lower ends of these
pipes terminate a suitable distance above the
fire-surfaee. The pipes are provided with

cocks outside of the casting, and each pipe
has also a stemn-plpe connection, marked, re-

spectively, ¢ ¢’, these also beum pmwded
with suitable COG]{&
steam and hydrocarbon hq‘md Or vapor are
admitted and -introduced into the top of the
generator at a sufficient distance above the
surface of the coal for a result hereinafter
explained. Below the grate M is a pipe f,
leading toa suitable source of air-supply for
the purpose of supplying blasts ot air to the
cenerator underneath the grate.

In rear of the generator a;nd a little to each
side are located cha-_mbers B B/, adapted to
act either as fixing-chambers or as super-
heaters. These are to be filled before using
with fragments of brick or of any other suit-
able refractory material having interstices

throngh which steam will freely pass or

‘Lhrmwh which the products of combustion

may be drawn, as the occasion in the use of

the apparatus may require, as hereinaftter ex-
plained. Underneath the chamber in which
the fire-brick fragments of refractory mate-
rial are to be placed is a combustion-chamber
I. The top of this chamber has an opening
upward and downward, with suitable covers,
all as shown clearly in I‘1g. 1. Thereare pas-
sages from the combustion-chamber in the
bdse up to the superheating and fixing cham-
ber above the base, and there 18 also an air-
supply ¢, which may be provided with a suit-
able valve (not shown) for supplying air
regularly to the mouth in the combustion-
chamber. The combustion-chambers are con-
nected by pipes C €/, respectively, with the

space 1n the ﬂ‘enemtor beneath the grate "\I |

and these plpes are provided with valveg cc

Through these pipes
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lowerend of thispipe has horizontal branches

“and the branches communication is afforded

into the top of the pipes C C’, respectively.

follows: The generator is first charged with

for regulating the passage of the gases or |
cutting them off altogether. A horizontal
pipe E from the upper part of the generator

18 connected with the vertical pipe D. The

(shown in Fig. 3) leading into the combustion-
chambers /v /2, and through these pipes E D

from the top of the generator into the com-
bustion-chambers underneath the superheat-
ing and fixing chambers. The branches are
provided with valves 0 0/, by means of which
communication can be cut off between the
upper part of the generator and either of the
combustion-chambers, while the valves ¢ ¢’ in
the pipes C C’ servetocut off communication
between the lower part of the generator and
either of the combustion-chambers. Another
set of pipes connects the other superheaters
and the generator with the wash-box W. Of
these pipes H extends across from the top of
one superheater to the top of the other, and
at the latter point it conneets with the pipe
', which is turned to meet the pipe G. (Shown
in Fig. 4.) The pipesII 1" are shown in Fig.
2. The pipe G 18 on one side of the genera-
tor, and has connection with the top and bot-
tom of the generator, and extends*down into
the bottom of the wash-boxW. The pipes IT
H’ have valves d d’, respectively, by means
of which communication may be shut off be-
tween the upper parts of the superheaters, or
either of them, or the upper part of the gen- |
erator and the wash-boxes. There are also
valvesee’ in the upperand lower extension of
thepipe G above and belowits junction with its
pipe H’, which closes these passages and may
be used toshut off communication from either
the upper or lower part of the generator.
There are also valvesJ J”on outlet-pipesin the
bottom of the superheaters, which should be
closed when the valves d d” are opened. These
are the main elements of the apparatus by
means of which the various circulations are
kept up; butinaddition to these there are also
oil-supply pipes and steam-supply pipes, be-
sides those which have been heretofore de-

are also two steam-supply pipes, marked & %/,
respectively, with their valves, provided also
with oil-supply pipes o o', also having valves
and leading into the top of the superheaters B
B’. I have provided also two steam-supply
pipes s s’,provided with valves and connected
with oil-supply pipes R R/, leading into the
chamber of the superheaters BB’; also, steam-
supply pipes (/, provided with valves leading

The apparatus heretofore described is
adapted to be used in accordance with sev-
eral methods, slight and easy manipulations
of these methods being productive of valua-
ble resulte. The first of these methods is as

coal or its equivalent,this being the material
ordinarily used. The cover of the generator
1s secured in place, and during the first part i

497,74%

of the operation the covers of the superheat-
ers are removed. In this method of use of
the apparatus the blast is passed up through
the mass of coal, thence to the bottom of the
superheaters, and up through the superheat-
ers. Ior this purpose the valves b U’ are

opened. The valves ¢ ¢’ in the other lower

pipes, the valves d d’in the pipes leading from
theupper part of the superheaters,the valves
e e/, and the valves J J’ are closed. Thevalve
of the blast-pipe f is open, and the air is ad-
mitted at the bottom of the generator and to
the combustion-chambers 7 2/. The blast
under the coal in the generator brings it to
the incandescent condition. The produects of
combustion arising from the upper surface of
the coal pass down through the pipe D and
through its lateral branches through thecom-
bustion-chambers & /. Carbonic oxide and
the unconsumed earbon in these products
meet in the chambers 2 7 an additional sup-
ply of air and undergo complete combustion,
the products of which rise up through the
refractory material and bring this material
to a high heat, while the coal within the gen-

erator is coming to a condition of thorough

incandescence. When the coal has reached
this condition, the covers of the superheaters
(if both are used) are secured in place,and the
alr-supply is cut off from the bottom of the
superheaters and the bottom of the generator.
Then the valves d d’ in the upper outlet-pipes
of the superheaters are opened and steam is
admitted at the bottom of the generator. This
steam passes up through the body of incan-
descent coal,and by its decomposition hydro-
gen 18 set free, while the oxygen unites with
the carbon monoxide and a small percentage
of carbon dioxide.

If it be desired to manufacture illuminat-
ing-gas, naphtha or other hydrocarbon liquid
18 admitted to the top of the generator through
pipes heretofore deseribed, and is vaporized
by heat. This vapor is taken up by hydro-
gen arising from the surface of the coal, and
the whole mixture passes through the pipes E
D and their connections into the bottom of the
superheaters. Thesuperheatersactupon this
mixtureas fixing-chambers, and the gas passes
over them to the wash-box of the purifying-
chamber. | |

1The construction of the apparatusis adapt-
ed to givestill betterresults by another method
of operation by which the quality of the gas
1s improved and a larger quantity obtained
from the supply of coal. Asin the method
last referred to, the coal in the generator is
brought to a proper incandescence, as hereto-

fore explained. The blast from the pipe fis

then shut off and the tops of the superheat-

-ers secured in place. The valves 0 b/, d d’,

N N’,and J J” are closed. The valve ¢ in the
outlet-pipe from the top of the generator and
the valvescc” in the connecting-pipes between
the bottom of the generator and the botiom
of the superheaters are opened. The steam
is wholly shut off elsewhere, but is admitted
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to the top of the superheaters B B’ through [ hydrogen, and the whole then passes to the

the pipes /. k" and passes through the highly-
heated refractory material contained in the
superheaters, where it is brought to a highly

5 superheated and attenuated condition.
then admitted through the pipes C C’ into the
bottom of the generator, and in this dry and
~heated state steam is brought more readily
into contact with the heated coal, and is more

10 thoroughly decomposed. IIydrogen gas thus
generated passes from the top of the genera-
tor through the opening at the valve e,thence
down into the pipe G, and thence directly
down into the wash-box. If it be desired to

15 have i1t take up hydrocarbon vapor in its pas-
sage, this vapor may be supplied by hydro-
carbon-pipes ¢, which, with the steam-pipe ¢,

18 located in the passage above the pipe G.

After this process has been continued for a
20 time, the length of which may be easily de-
termined by an operator skilled in the art to
which my invention appertains, the point
where the steam is admitted is changed. The
valvesd d’, b 0/, ¢ ¢/, and e are closed and the
25 valves N N”are opened, as is also ¢/. Steam
18 then admitted to the bottom of superheat-
ers through the pipes S &/, and the steam is
thus brought in its passagein contact with the
first heated refractory material, whichis in the
30 bottom of the superheater, and is brought to
a highly superheated and attenuated condi-
tion. In this condition it passes through the
openings at the valves N N’, and thence
through the connection in the casting ¥ into
35 the upper part. of the generator, where it
comes 1n contact with a fresh surface of coal
and passes downward through the mass, where
itis decomposed asit expands.
hydrocarbon gas passes through the valve ¢’
40 at the bottom of the generator into the pipe
(x, and thence directly to the wash-box.

If desirable,when the currentisin one direc-
tion naphtha maybe introduced at R R’ and
in the other at m m’. In the manner above

45 described the apparatus may be worked at a
single heat repeatedly in opposite directions,
the change in directions of the current being
made as many times as desired, and if the
supply of coalisexhausted it may be renewed

so and brought to a proper condition, as- before
explained. The apparatrs is capable also of
use 1n accordance with another method,which
18 speclally adapted to the manufacture of
illuminating-gases. By this method after the

55 requisite heat has been obtained, as hereto-

fore desecribed, the valves J J' b d e e’ ¢’ are

closed and the valves ¢ d’ 0" are opened. .

Steam 1s admitted at the top of the super-

heaters I3, and, passing down through the
6o heated material therein to the bottom of the
generator, entersthroughthepipe Cinasuper-
heated state. It then passes up through the
Incandescent coal and 18 converted into hy-
drogen gas. Rising from the coal in the top
of the generator, it méets a hydrocarbon va-
por from the coils (heretofore explained) in

It is

The resultant

bottom of the superheater 13/, and as it as-
cends through the highly-heated material
therein 16 becomes thoroughly mixed and
fixed, and then passes to the wash-box. Af-
ter the operation 18 continued in the manner
above described for a sufficient length of
time, which may be determined by an oper-

ator skilled in the art, the valves n J’ are

opened and the valves d’ 6" areclosed. Steam
and oil are admitted as before; but the gas
resulting from the operation in other respects,
as before described, passes through the valve
N’ into the top of the superheater B/, where-
by the gas is brought into a fresh heating-

surtace of the refractory material, passing

down through the same and out at the valve
J’, and through pipe (notshown) to wash-box.

It will also be apparent that the direction of

the steam may be reversed in the above op-
eration by closing the valves J,J/, d/,1’, e, ¢’,
and ¢ and leaving ¢/, d,and b opened. Steam
1s then admitted at the top of the super-
heater 3’, and passing downward, as before
described, 18 superheated, and may bethence
taken to the generator, where it is converted
Into hydrogen gas. The course of the steam
may again be reversed by opening the valves
n” J and closing ¢ and 6. The steam may
also be made to pass downward through the
coal and from ¢’ to 0’ to the connecting-pipes
C ¢/, and steam-pipes [ I’ on top of connect-
ing-pipes C C” are for the purpose of letting
in a supply of steam to the hydrogen gas in
case it should be hot enough to take up more
steam and convert i1t into hydrogen.

It will thus be seen that the apparatus is
capable of a variety of methods of operation,
due to the arrangement of pipes and to the
addition of the hydrocarbon and steam sup-
ply introduced into the pipesand other parts.
1'he generator has connections from its up-
per part, both with the bottom and the top of
the superheaters, by suitable valves for open-
ing and closing these pipes. |

I claim as my invention—

1. In combination, a generator, a pair of
superheaters, sald superheaters having com-
bustion-chambers in the bottom thereof and
covers in the tops, pipe-connections having

3!
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valves between the top of the generator and

the top and bottom of both superheaters
through branches, and pipe-connections from
the bottom of the generator with a suitable
valve, sald pipe-connections last specified
leading both to the bottom and top of the
superheaters, with suitable outlets and with
hydrocarbon and steam supply pipes, as de-
scribed. | | -

2. In combination, a generator and super-
heaters having combustion-chambers in the

bottom, valved pipes connecting the top of the
aenerator both with the bottom and with the

top of the superheaters,both having oil-supply
pipes, air and steam supply pipes in the bot-
tom of the generator, air-supply in the bot-

the casting . This vapor istaken up by the | tom of the superheaters,and removable covers
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in the top of the superheaters, and ou'ﬂet--'
pipes from Dboth the bottom and top of t
superheaters, all substantially as deseribed.

he

5. In combination, a generator and super-

heaters having 001111)11%‘[1011 chambers in the

bottom, Valved pipes connecting. the top of
the generator both with the bottom and with
the top of the superhcaters, having oil-supply

pipes, air and steam supply pipes in the bot~
tom of the generator, air-supply in the bot-
tom of thesuperheaters, and removable covers

in the top of the superheaters, and outlet-
pipes from both the bottom and top of the
superheaters, and pipes Il IT, leading to the

wash-box, having valves ( (Z’ , ,subbian‘[ml]
as desembed .

4. In combination, & ﬁ@n(}la‘rm and super-
heaters having (30111b115t1011 chambers in the

bottom, Valved pipesconnecting the top of the

generator both with the top and bottom of

Lhe superheaters, having oil-supply pipes, air
and steam supply pipes in the bottom of the
generator, alr-supply in the bottom of the

superheaters, and removable coversin the top’

of the superheaters, and outlet-pipes from
both the bottom and top of the superheaters,
pipes IT IT’, having valves d d’ and conneet-
ing the tops of the superheater with the pipe

(x, which has valved passages both to the top

and bottom of the generator, and wash-box

‘connections, substantially as described.
5. In combination, a generator and super- .

T Sert-m.

generator both with the top and bottom of t

497 747

he
e
10
superheaters,both having oil-supply pipes,air
and steam supply pipes in the bottom of the
generator, air-supply in the bottom of the

heaters having combustion-chambers in t.
bottom, valved pipes connecting the top of t.

35

superheaters, and removable covers in the top

of the superneaters,and outlet-pipes fromboth
the bottom and top of the superheaters, out-
let-pipes J J7 in the bottom, and outlet-pipes
I II” in the top, all leading to wash-box con-
nections, substantially as described.

6. In ecombination with a generator and a
superheating and {fixing chamber having
combustion-chambersin thelowerpart, vaived
pipes extending from said combustion-cham-
bers 1nto the generator beneath the grate
thereol, a casting on the top of the generator,
sald casting having an oblique extension for
the admission of fuel, and an extension I,

closed at the top, and pipes leading from said

extension I into the top of the superheater,
and ceonnections with the wash-box, all sub-

stantially as described.

In testimony whereof 1 have signed my
name to this specification in the presence of
two subscribing witnesses.

WM. M. COSH.

Witnesses:

JOHN G. SCOTT,
T'T08. KELTL BRADFORD.
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