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 PROCESS OF AND APPARATUS EOR'-;-MANUFACTURING WATER-GAS,

. SPECIFICATION forming part of Letters Patent No. 246,998, dated September 13, 1881.

. Application ﬁled'..]' nnuary 17,-1881-

(No. mudel.,)

o all whom it may concern : :
Be it- known that I, Joax D. AVERELL .:L
cltlzen of the United Statec; I'Pbldlllf" at New

5 of New York, have invented certain new and
‘useful Im prm'emen tsinProcessof and Appara-
tus for the Manufacture of Water-Gas; and I'do
 hereby-declare the following to be a, full, clear?

- and exact description of the inven tion, such as
1o will enable others skilled 1n the art to which

| 1t appertains fo make and use the same, ref-
“erence being had to the accompanying draw-

" ings, and to the letters or figures of reference

marked thereou, which 101 m a part of thls

o 15 specification.

This invention rela,tes to certain improve-
ments in the process of manufacturing water-
~gas and in apparatus for carrymﬂ such plo-

SR - cess into effect.

Heretofore in ‘the manufactare Of water- 2as

- it 'has been customary to pass steam, in con- |
~ junetion with a hydrocarbon, through a body

~of incandescent carbon contained in a suitable

‘retort, whereby the steam and hydrocarbon are |

decomposed and converted into fixed gases,
which are collected for use. A serious objec-
tion has been encountered, however,in thetact
that the steam and hydrocarbon rapidlyreduce
the temperature of the incandescent solid car-

30 bon, rendering it necessary to suspend the gen-

era,tlon of the gas from time to time to permit.

- the solid carbon to regain its temperature. -
Attempts have been made to obviate this

objection by using two retorts and passing the

‘gas-producing maternl through the same alter-
nately. Thismethod has proved objectmnable
for the reason that when two retorts are thus
- employed the gas-produecing material does not

pass dlrectly through the body of incandescent

40 carbon, butis converted into gas in one retort,
which gfts passes- into the other, and- 15 sub

Jected to an injurious heat. |

Myinvention is designed to obviate this ob-
jeetion, and to provide a process that 1s virtu-

lGOI]JDIJGtIOI]. with llytirocdrbon oil or vapor,
for the manufacture of water-gas, by causing
‘such liquid hydrom1b0n oil or vapor to pass

Yorkeity,in the' county of New York and State | alternately in opposite directions through a

‘body of incandescent solid carbon in a suitable
| retort, whereby the carbon at one side may be

r

generator and from a hydrocarbon tank or
vessel or-a v a,por cenerator to‘the retort or re-.

larged horizontal sectional view of the retort.

pola or farnace may be constructed of any suit-

S0

perm1tted to regain its temperature while the 55

|‘steam and hydrocarbon oil or vapor are enter-
| ing at the other, without removing-the solid car-
bon, and the gascan be continuously generated,
‘as more fully hereinafter specified; second, in
‘thecombination, with a retortor retorts mount-
ed 1in acupolaor fumaee of certain connections

60

at the top and bottom, leading from a steam-

torts, and certain eduction- -pipes leading from
opposite ends of the retorts, the connections

and pipes being provided with valves, whereby

the steam and hydrocarbon oil or vapor may
be admitted and the gas drawn off alternately
atopposite endsof the retortor retorts, as more

fully hereinafter set forth; third,in the combi-

nation, with the steam mjectmn* pipe and the
hydrocmbon oil or vapor induction pipe,ofa
drip-pocket located in the retort and drip-tube
and valve, whereby the liquids resulting from
any condensabmn of the steam and hydrocar-
bon vapor may escape, as and for the purposes

75

-more fully hereinafter specified.

In the drawings, Iligure 1 represents a ver-
tical sectional view of myimproved apparatus;
Fig. 2, a longitudinal vertical section of the

30

| same ,showmg the fuel-feeding devices; Ifig.3,
| awew of the gas-generator, partlym horlzontal +

section and partly 1n plan, and IFig. 4, an en-

The letter A indicatesa cupola or furnace, in
which the vertical retorts B are located in such
manuner as to leave spaces D at each side and
a space, C, between said retorts. The said cu-

90
able material and of any desired shape; but
it is preferably constructed of metal, of cylm-

45 ally contmuous and an apparatus that can be | drical shape, and provided with a linin g, 1, of
operated without material interruption.

To this end my invention consists, first, in
an 1mpr0vec1 process of decomposing steam in

fire-brick or clay or other refractory material.
The letter I indicates the fire box or cham- g3

ber of the cupola or furnace, which is provided

/0
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atitstopimmediately with partitions G, formed
of fire-tiles, to protect the bottoms of the re-

torts, the heat from the fire-box passing up into

the cupola or furnace through a space between
5 the tiles into the cupola and through the flues
between and at the sides of the retorts.

The retorts may be constructed of any suit-
able material and shape; but they are prefer-
ably constructed of cast metal,of approximately

10 ellipticalshapein horizontal section, with open-
~ endedcylindricalextensions B/passing through
the top of the cupola or furnace, the extensions
being provided with removable covers H, se-
cured in placed by the usual screw, I, and Cross-
15 bar, so that the retort may be readlly charged
7 with solid carbon.
- The retorts, near the bottoms, are provided
with cylindrical lateral extensions B2, which
- are open at their ends and provided with cov-
20 ers H’ and suitable means of attachment, to
permit the retorts to becleaned when required,
the said extensions passing through the wall
of the cupola or furnace at one side.
- The letter J indicates a partition of fire-
25 brick interposed between the walls of the re-
tort and cupola, forming flues C and D, These
partitions extend from the tiles G in the lower
~part of the cupola or furnace to near the top,
- where they terminate, lecaving suitable pas-
30 sages to connect the said flues “C aud D.

The letter I indicates the passage leading |

from the flues D to the chimney K, throunh
which the products of combustion escap(, |
The retorts are provided with flanged ribs
3g or anchors M, cast or otherwise secured to the
outside wall, and are provided with a covering
of fire brick or clay, whieh is securely held in
~place by the ribs or anchors, the said ribs or
anchors serving also as a means by which any
injury to the coating may be readily repaired.

In some instances, when the retorts are of more

than ordinary dimensions, the tiles G may be
supported by means of the tiles N, and thus
insure the proper support of the retorts.

45  The letter O indicates a pocket cast or oth-
erwise formed 1n the interior of the retorts, at

- one side of the same, for the purpose herein- |

after explained.
The letter P indicates a steam-chamber cast
so- or otherwise formed on the upper part of the re-
tort, at one side of the extension B/, The said
- chamber connects by means of a pipe, Q, with a
superheater, R, which is connected with a boiler
or steam-generator, preferably with the boiler
55 Supplymg the stea,m to the engine of the gas-
works.
The letter S indicates a pipe leading from
- areservolr containing hydrocarbon oil, or from
a vaporizing-chamber containing such hydro-
6o carbon. The said pipe extends through the
steam-chambertoaboutalittlebelow the mouth
. P/, connecting said steam-chamber with the
: mteuor of the retorts, so that the superheated
steam will inject the llqmd hydrocarbon or the
65 vapor thereof into the retort.

and hydrocarbon oil or vapor pipes le.adi-ng
from the superheater and hydrocarbon oil res-

ervoir or vapor-generator to the extensions H’
at the lower portions of the retorts. These 7o

respective pipes are provided with suitable
'valves, by means of which the steam or hydro-
carbon oil or vapor may be 1nJected into elther
end of the retort.

From the pocket O extends a drip-tube, T, 45
which passes in an inclined direction through
the .partition J and the side of the cupola or
furnace. The outer end of said drip-tube is -
provided with a drip-cock, u, extending down-
ward, and with a qtufﬁnﬂ bovc Y, at 1ts ex- 8o
tremity. Within the said tube_is located a
braush or scraper, W, mounted upon a rod, Y/,

provided with a suitable handle, and adapted

to be reciprocated back and forth through the

stuffing-box for the purpose of clearing the 8s

drip- tube readily if it should become clogged
The letter X indicates a fan or blower, and Y

a hopper containing coal-dust or other commai-

‘nuted fuel,thesaid hopper being connected with

the pipe Z leading to the fire box or chamber go

| ¥, so that the fuel may be carried by the blast

into sald fire box or chamber, where it is ignited
and furnishes the heat for heatmg the retorts.

The letter ¢ indicates two stand-pipes ex-
tending upward from the extensions at the 93
lower partsof theretorts,and counecting with a
horizontal pipe, d,leading to an eduction-pipe,
¢, which ¢connects with theupper extensions, B/,
of the retorts and with the washer by means
of avertical pipe, b. Thesaid stand-pipese,as 100
well as the eduction-pipes e, are provided with
valves ¢/, by means of which communication
with the retorts can beopened or closed at will,
to discharge the gas from the upper or lower
parts of the retorts, as may be desired. The 1035

‘pipe b passes down into the washer and is

sealed by the water therein, and through the

sald pipe b extends a perforated spray or jet

tube, f, connected with a suitable water-supply
pipe,¢g. The said water-supply pipe ¢ also con-

nects by means of a pipe, ¢/, with the interior

of a conic frustum located around the lower

end of the pipe ), within the washer. These

devices serve to supply the washer with the

necessary water, and by the introduction of 115
the water into the said pipe b and its discharge

ITO

. into the washer the gas 18 cooled and partly
| condensed, causing a partial vacuum in the

pipes and retorts, whereby the generation of
the gas in the retorts is materially promoted 120
anditsescapefrom the retorts greatly assisted.

The letter ¢’ indicates an air-pipe connect-

ing with a suitable blast-generator and with

the lower extensions, H’/, by means of which

alr may be supplied to the solid carbon i1n the 125

i retorts to slart the combustion of the same at

the beginning of the operation, the said pipe
being provided with a valve, by means of which
the supply of air may be cut off at the proper
stage.

The operationof m yinvention will bereadily

The letters P? and P°indicate similar steam ! uuderstood 1n connection with the above des




__-'sc'ription, &nd is as follows: The retorts are |

- tirst properly charged with solid carbon, pref:

erably such as is deposited in gas retorts, and

‘the same lgmted and brought to an incandes-
‘cent heat. -

: . .vapor are then admitted at one end of the re-

The steam and hydrocarbon oil or

- tort and the connections with the other end of

" the retort opened, so as to establish communi-

c cation with the Washer, and through the washer

with the gas-holder. Thefirehaving been prop-
. erly started in thefire-box and thefan and com- |

. minuted foel devices put in operation to main-
~ " tain the heatin the retorts, the decomposition
oo of the steam and hydrocarbon oil or vapor, in
7 15 conjunction with the solid hydrocarbon, com- |
.. .. -mences, the oxygen of the steam uniting with

-~ theincandescent carbon, forming carbonic ox-

i 20

o=t jde——an inflammable gas—-—md liberating the
% " hydrogen,while the hydroearbon oilorvaporis
L decomposed forming a rich fixed gas, which,
‘uniting with the carbonic oxide and hydrogen,

- which possesses little illuminating qualities,

- brings the same up to the proper illuminating
~ standard. When the operation has been con-

L “tinued for a certain period of time and the tem-

IR -perature of theincandeseent carbon reduced so

- as to beno longer effective in decomposing the
~ steam or hydromrbon oll or vapor at the end at

e 1tS mcandescence, thm keepmg up a contmu

[
. -
'
L

el ous operatmn

SR  which they are introduced, the connections are
.. carbon oil or vapor at the opposite end of the
.. . _retorts, where the temperature of the solid car-
v bonis substantlally unaffected, and to draw off
| - the gas atthe other end, giving the fuel at the

[
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changed so as to admit the steam and hydro-

first-mentioned end of the retort time to regain

\

Having thus fully described my invention,
That L clalm, and desire to secure by Letters
Patent, is—

1. The processherein descnbed of generating

'ﬁxed gases by passing steam and liquid hydro-

40

carbon alternately in opposite directions ver-

tically directly through a body of incandescent -

carbon, whereby the heat of the same may be
mamt&med in said body, substantlallsr as and o
_for the purpose specified. -

45

2. In combination with Q retort or retorts S

mounted in a cupola or furnace, the connect-

1ng-pipes at the top and bottom, leading from
‘a suitable steam-generator, and hydrocarbon
oilor vapor reservoirs or vapor-generators,and -

the gas-eduction pipes leading to the washer .
or reservoir, whereby the hydwearbon oil or
-vapor and the gas may be alternately admitted

and drawn off from opposite sides of the body

50

55

of ineandescent solid carbon in the retort or

reforts, substantlally as and for the purposes S

specified..

3. In combination mth the steam- mJectmg-

pipe and the hydrocarbon oil or vapor induc-
tion pipe, the drlp pocket and drip-tube and

valve, whereby the liquids resulting from the
condensation of the steam and hydrocarbou '-

vapor may escape to prevent the cooling of the

incandescent carbon, substantially as set forth.

In testimony whereof’ I &ffix my signature |

_111 plebence ot two w1tnet:ses

 JOHN D. AVERELL.

- Wltuesses

C. A. NEAL |
F. L. OURAND
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