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Ta @ZZ whonv it may concermn:
“Be it known that I, PHILIP VV MAOKENZIE
of New York, in the county and State of New

York, have mvented 3) certam new and use-
5 ful Imp1 ovement in Processes of Making Gas,

of which the following is a SpGGIﬁCELthIl
- My invention 1elates to the production of
gas to be used for fuel, which gas may have
various heating quahtles and is made from

10 liquid hy dlocarbon and Water in the f01m of

- steam.

- I will describe in detail a proeess embody-
ing my 1mpmvement and then pointout the

" novel features in the claim. _
15 The accompanying drawings illustrate ap-

paratus by which my process may be conven-
1ent1} carried ouft.

Figure 1 is a vertical section of such an aAP-
paratus.. Fig.2is a houzontal section takeu

20 on the line x z, Fig. 1.

Similar 1ettels ot reference des1 onate corre-
ponding parts in both figures.

A designates the shell or body of the appa-

ratus, Whlch may be made of metal.

25 A’ designates a lining for the shell A,which
- lining may be of any desired thickness and

made of fire-brick or other suitable refrac-
tory material. "Thelower portion of the shell
or body comprises a chamber A? extending

30 from whlch 1s an outlet ¢, prowded with a

valve ¢’. Extending also from the pipe ¢ is
a stack aﬁ, in which_ is- arranged a valve or
damper o®. Above the chambel A? is ar-

- ranged ‘a grating B, which grating, as here |
35 shown comprises a series of bars secured in

the refr actory material A’ at their ends.
Upon thegrating B, I place broken fragments
of fire-brick or other suitable refractory ma-

- terial C to any desired depth. Above the.|
- 40 broken refractory material Cis a chamber D.

iLld

clent thick-
ness 1o prevent loss of heat from the cham-

The top of this chamber is of su

‘bustion takes place. Opening through the

' 45 top of the chamber is a passage d, nor nmlly

closed at its outer end by a cover J.
Liguid hydrocarbon in the form of a spray
is mixed with steam, preferably superheated,
and air or oxygen, and theée thoroughly-mixed

.....

In this chamber com-

|

| prefer to employ superheated steam to aet as

an injector. This superhea,ted steam is de-
livered through a pipe K, provided with a -

cock f,-into a nozzle f’, with which nozzle
communicates a pipe /% for liquid hydrocar- 55
bon, which pipe is provided with a cock f*.
The nozzle f’is arranged in an air-pipe f4
which air pipe is plomded with a cock. (Not
shown.) The injector communicates with |
the interior of the chamber D through a pas- 6o
sage (3, which passage is, as hele shown, -

curved, so that mixed air or oxygen, steam

and hyCIIOOd;IbOH will be delivered tanfren-
tially into said chamber and will be given a
circular or whirling motion about the same. 63
The operation is as follows: A definite -
quantily of mixed hydrocarbon, superheated
steam, and air or oxygen is dehvel ed into the
combustion - chamber D. The cover d’ is
raised and the gas ignited. When suffi- o
ciently burning, the cover 1s closed, and com-
bustion 18 then. contmued in the chalnbel D.
The valve a’ in the outlet-pipe a is closed
and the valve ¢° in the stack a®is opened.
The products of combustion—carbonic acid 75
and hydrogen — then pass downwardly
through the fraﬂ ments Cinto the chamber A%
and arethence caﬂ;ued away through the stack
a’. Thisis continued until the mass of frag-
mentary material Cis broughttoahigh stateof 8o
heat. When thisis accompllshed the supply of

‘air or oxygen is shut off; but the supply of

steam and hydrocarbon i 1s continued in some
what increased quantities. The valve ¢’ is
open and the valve ¢’ closed. The circular or 85
whirling motion given to the elements about
the chambel D causes a thorough decomposi-

‘tion of all the atoms. The pr oducts of combus-

tion pass downwardly, as before, through the
highly-heated fragmentary mass C. The car- [ole

‘bon of the hydrocarbon and the steam are prac-

tically burned together, producing carbonic
acid and hbelatmn‘ the hydloﬂ'en A por-
tion of the oxygen “of the carbonic acid ab-
smbs carbon from the hydrocarbon, convert- ¢s
Ing it 1nto carbonic oxide. The permanent
gas 18 delivered into the chamber AZ? and
passes out from thence through the pipe «.

The operation is continued until the heat

50 pwduct 18 dehveled into the eha,mbel D. I| 013 the mass . of mateual C is reduced to a roo
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point where it will cease to be effective, and
the operation of reheating is then repeated,
as previously described, omitting the open-
ing of the cover d’,which is only necessary
when igniting the gas for preliminary heating.

If richer gas 1s required, or when it might
be used for illuminating purposes, a greater
quantity of hydrocarbon is used, and when a
continuous flow of gas is required two or
more apparatuses havinga common delivery-
pipe may be used, which may be alternately
heated.

Although I prefer to shut off the air or
oxygen during the making of the permanent
gas, I may employ it, and when air is used
the nitrogen will be neutralized by the addi-
tion of a very limited quantity of carbon.
Dy the use of separate superheating devices
the different elements might be raised to a
temperature such that a very limited quan-
tity of air would be required for the mainte-
nance of the heat, and consequently very lit-
tle nitrogen would be produced.

I havefiled an application for United States

L)

418,646

Letters Patent, Serial No. 313,078, June 14,
1889, for an improvement in gas apparatus
adapted to carry out the process herein de-
scribed and claimed. I do not herein lay
claim to anything claimed therein.

What I claim as my invention, and desire
to secure by Letters Patent, is—

The process of making fuel-gas, consisting
in first converting hydrocarbon, steam, and
air or oxygen by combustion into carbonic
acid and hydrogen, next passing the product
over refractory material to heat the latter to
a high temperature, then discontinuing the
air or oxygen and increasing the quantity of
hydrocarbon, next burning this mixture and
passing the products of combustion over the
incandescent mass to convert them into a
permanent gas by contact with the heated
material, substantially as specified.

PHILIP W. MACKENZIE.

Witnesses:
ALBT. VAN DYKE,
GEORGE A. BAKER.
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