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To all whom it may concern:

Be it known that I, WiLLiAM KENT, a citi-

zen of the United States, residing at Passaie,

‘in the county of Passaic and State of New Jer-

sey, have invented certain newand useful Im-
provements in Gas-Making Processes; and I
do hereby declare the following to be a full,
clear, and exact description of the invention,

‘such as will enable others skilled in the art to

which it appertains to make and use the same.
The object of my invention is to produce a
heating-gas from bituminous coal or other

fuel which shall be free from condensable
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tarry vapors and from hydrocarbon gases,
and which will therefore be suitable for use
in gas-engines or in furnaces in which it is
desirable to have a clear smokeless flame.
It is well known that producer - gas made
from bituminous coal in any of the ordinary
forms of producers is heavily charged with

‘tarry vapors, which are apt to condense in

the pipes and ports leading to the eylinders

of gas-engines, and it is therefore unsuitable

for use in such engines. Gas so made also
contains a large percentage of hydrocarbon

gases, which are apt to give a smoky flame
when burned with an insufficient supply of

air., Inorder to make a gas in any of the or-
dinary forms of producers which shall be
free from tarry vapors and from hydrocarbon

gas, 1t i8 necessary that the fuel be either an-

thracite coal or coke containing no bitumi-
nous matter. . S

In the process herein described all the bi-
tuminous or hydrogenous part of the fuel is
first thoroughly burned into earbon dioxid
and water-vapor, and these are afterward de-

composed by passing them through a mass of

incandescent coke, forming carbon monoxid
and hydrogen, which are the constituents of
water-gas. |

Referring to the drawings, Figure 1 is a

cross-section of the producer used in my proe-

ess, and Fig. 2 shows a detail of the cover of
the coal-charging hopper. -
The producer consists of a furnace or shaft
somewhat similar in shape to a blast-furnace.
I prefer to build the lower part of it cylin-
drical and the upper part of it in the shape
of a frustum of a cone, so that as the bitu-

| as it descends it will not jam on the sides of

the shaft, but will be free to move downward.
- A is the external sheet-metal casing of the
producer, and B its fire-brick lining, The sg
coal is fed in at the top through a hopper C,

provided with a valve D at the bottom and

with a tight cover.on top. This hopper may
have the form of the covered bell and hopper

i 'commonly used in blast-furnaces. When the 6o

producer is nearly full, the upper surface of
the coal will take approximately the form of
a cone, as shown in the dotted line I, leaving
an open space between it and the top of the
producer. | _- | |

H is a blast-pipe receiving air from a
blower, which is preferably a positive blower
of eitherthe rotating-drum or the piston type.
By means of a series of branch pipes it deliv- |
ers air into the producer at different points 7o
through the twyers E E' K2 Valves A are
placed in the branch pipes, so that the air-
pressure in front of the several twyers may
be regulated as desired. | -

F' F' are steam or water pipes through which 75
either steam or water may be delivered into
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the producer as desired.

‘The bottom of the fu'ma'cie'-may conven-

| iently be closed by the well-known water seal

frequently used in other forms of producers 8c
consisting of a deep trough M around the
cone J in the bottom of the producer contain-

| ing water L [; but it is evident that a grate

of either the stationary or the revolving form,
such as is used in the Taylor producer, may 8s

| be employed instead, or the bottom may be

closed like the bottom of a blast-furnace, the

| ashes in this case being tused and run out in

the form of liquid slag. |

G 18 the gas-exit flue. There may be one go
or more of sach flues, according to the size of
the producer. |

The operation of the process is as follows:
Before starting the production of gas of the
quality desired a fire of wood is first made g3
in the shaft, to which coal is added gradu-
ally, air being supplied at the bottom, until
the shaft is thus made nearly full of incan-
descent coke, or if a supply of coke is avail-
able it may be charged into the shaft and by oo
means of fire and a blast of air applied at the

minous coal swells in the coking operation | bottom be broughtinto a highly-heated sfate.
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The shaft being 1n this manner nearly filled
with incandescent coke, the operation of gas-.

making will then be begun and continued reg-
ularly, as follows: A fresh supply of coal 1is
delivered from the hopper C by opening the
valve D, the cover being tightly closed. This
fresh coal being heated by the hot coke lying
below and being impinged upon by a blast
of air under considerable pressure from the
upper series of twyers, it rapidly distils off 1ts
volatile matter, which is immediately burned
by the excessivesupply of air,forming carbon-
dioxid gas and superheated steam. These
pass downward through the underlying mass
of coke, which is kept in a state of incandes-
cence by theburningof a portionofitbyairad-
mitted from other twyers and is decomposed
by the hot coke forming carbon-monoxid gas

~and hydrogen. The carbon dioxid formed by
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- forming additional carbon monoxid.

the burning of a portion of the coke is also de-
composed by passing through the body ot coke,
The

~ gases thus formed, together with the nitrogen
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obtained from the air, escape into the exit-
flue, which is preferably located at about the
middle of theshaft. The coke in the bottom
portion of the producer is completely burned
to ashes by air admitted through the twyers
near the bottom, and the carbon dioxid thus
formed passing through the superjacent mass
of hot coke is also converted into carbon
monoxid, which finds its way to the exit-flue.
The ashes accumulating in the bottom of the
producer are removed through the water seal
in the customary manner, or they may be re-
moved through grates or fluxed into a slag
and run out through a slag-block, as in the
operation of blast-furnaces.

The gases formed as above deseribed will
pass into the exit-flue at a very high temper-
ature, which is objectionable for most pur-
poses unless the fuel used contains a large
percentage of moisture, the decomposition of
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which into hydrogen gas will tend to cool the
cas. In most cases it will be found desirable
to cool the gas by means of either steam, or
water which will flash into steam, injected
by the pipes T L', located at convenient
places near the middle of the height of the
producer. Itisdesirable to inject as large a
quantity of steam as possible in order to in-
crease the proportion of hydrogen, and there-
by increase the heating value of the gas; but
it is necessary not to increase the quantity to
such a point as will cool the coke and the gas
to a degree which will prevent the decompo-
sition of the steam and the reaction by which
carbon dioxid is decomposed into carbon
monoxid.

An ideal gas formed by the process here de-
seribed will contain no hydrocarbons or con-
densable tarry vapors and will be as bigh in
hydrogen and as low in nitrogen as possible.
The carbon in the fuel will be nearly all con-
verted finally into carbon monoxid, leaving
but little to escape as carbon dioxid. The
nitrogen will be that derived from the air
blown into the producer.

Having thus deseribed my invention, what
I claim, and desire to secure by Letters Pat-
ent, 1s—

The process of making gas which consists
in blasting a echarge of coal to incandescence,
then feeding a fresh supply of coal upon satd
charge and blowing air directly into the
charge itself at points substantially at the
top and bottom of the same, and at the same
time feeding steam or water into the charge
at or near the zone of greatest temperature
and withdrawing the gas produced substan-
tially at a point midway of said charge, sub-
stantially as set forth. |

WILLIAM KENT.

Witnesses: .

ALFRED K. KORNFELD,
F. W. FROST.
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