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To all whony it Mal COnCern :
Be it known that T, LEVI D. YoOR: <, of Pm.ts-
mouth, Scioto eounty, in the State of Ohio,
have mvented certain new and useful Tm-
-5 provements in Apparatus for Producmg and
Burning Gas to Produce Heat for Steam-Gen-

erating and other Purposes, of Wh]Ch the fol-

_lowmg 1s a specification.

| The accompanying drawings fOlIIl & pelt of

1o this specification, and repleeent what T con-
sider the best means ef carrying eut the in-
vention.

- Flgme 1isa side eley ation. Flg
elevation at right angles to FJO 1, with cer-

i5 tain portions broken away. Flg 3 isa plan

view, partly in horizontal section.

Similar letters of reference indicate cor re
- sponding parts in all the figures. |
A is an upright boiler, having its main
body thickly filled with upmﬂ*ht tubes It
‘may be in all respects like an ordinary verti-
cal tubular boiler; but it is not necessary to
- have so liberal PlDVZISlOHS for burning coal,

20

- 18 kept on the grate a, and a small quahtity of’
~ air i§ allowed to flow up through it in the or-

dinary manner, to support the combustlon and
‘maintain a fire there sufficient to insure the |

ignition of the touent of gas Whleh 18 poured

30
1n above.

The door A’ of the furnace is perforated, as

indicated by «/, and arranged to supply aJhb

eral quantity of air, flowing into the furnace

35 inseparatestreams. This mmgles with the gas

and presents the air favorably to insure com-

The large quantity of gas
required is received through a.pipe, B. This

plete combustion.

is branched, as indicated by B’ B? (see Fig.
(o 3,)and the connection is controlled by a valve
D which is mounted on a vertical shaft, d
_Whlch extends out through-a tight - ﬁttmﬂ'

- bearing, and is provided with means (nob 1 rep- '
By
partially turning this valve, the gas may be.
received either through the bl&IlC]l B or the |

- resented) for taking hold of and turning it.
45

~ branch B® These blanehes connect, respect-

ively, with upright cylinders M 1¥P which

These -
grates are formed of tubes kept filled with

W"Ltel' for purposes whleh will 1:)1esent]y ap | d10x1deor monemde,andthehydlecfem emfuns __ ~'

are each provided with a grate, m.

| pear..

218&11.

because the prineipal portion of the fuel isto
be supplied in a gaseous form. ° A fire of coal

it around in the hot pr: oducts of combustion,

The blaneh plpes B" B? conneet with
the chambers below thegratesm. So, also, do

‘two.smaller pipes, G’ G*, which are br anches

from the pipe G, which blngS air forced by 55
‘blowing or pumping mechanism. -
;resented )

(Not rep-
The flow of the air is controlled
by a valve, H, which i§ fixed on a vertical
spindle, h, exteudmﬂ' out through a tight
bea,ﬂng, and admpted to . be eonvemeublv 60"
seized for turning it partially in one difec-
tion and the other, so as to direct the air into-
the base either of M’ or M?, as preferred.

The top of each cylinder M is equipped Wlt]l
a funnel, N, each controlled by a close-fitting 65
conical valve, O, held up to its seat by a leyer
or other convement means. (N otlepresented )

| The space in each cylinder M’ M’ above the
grate m. is kept nearly filled with coal of a

good ' gas-producing quality. - It is supplied 70

from time to time thlouc-h the -funnels N by

momentarily lowering the valves O; but care

‘must be taken not to eharge these cylmders SO

high as to obstruct the flow in either direction
through the connecting-pipe M. The mass of 75
coal in each cylinder is ignited and kept at a
high tempela,tme although actual buining
only occurs in one at a tlme as will a,ppeal
further on.

- 1 have not deemed it necessary te represent 8o
the pipe which conducts the steam from the
upper portion of the boiler A toa steam-engine

or other point where it will be utilized. The
provisions for this purpose may be arranged
In any ordinary or suitable manneér.

I is a pipe, which may be of only small
dlameter coiled in the smoke box or chamber
above the boiler. This takes steam irom the
upper portion of the boiler, and, after leading

30 as.to insure that it is perfectly dry and some-

what superheated, conducts it down; and, con-

trolled by a valve, J, discharges it into the
connection M. The quzmtlty of steam thus
admitted may be slight. It mingles with the
gases after they have been formed in the first
chamber, as M'. Descending with the gas in
the seeond chamber, M? the steam is decom-
posed in the manner well known in the manu-
facture of water-gas.” The oxygen. of thesteam
joins with the coal or coke to make carbonic

95 -
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~in communication with G/, a; constant flow of
i air, recelved at o pr egsure of one or more
: 'pounds per square iueh, flows through the.
20 pipes ¢ G’ into the base of the cyhndel M.
. This fills the ehamber in the base of this ¢yl- |
i which, as the valve D
- mow closes the cmnén‘lullic::“tﬁen from this cham-
1 ber to the furnace of the boiler, finds no other |
way of escape but to floxw: upward through the |
~interstices in the tubular
plies oxygento the mass Ofwmted coalin this:
The effect 1s.to pi*oduce ordinary .
complete combustion of the lowest particles
The gaseous products of combus-
tion, in the form of carbonie oxide, (carbon:
. monoxide,) flowing upward through the mass
1 of gas-coal above, maintains thelatter at ahigh
. temperature, and expels thereirom large vol-
L umes of gas, which mingles with the products
. :of combustion in the upper portion of M, flows:

-~ inder with {resh air,

40

~eylinder.

{w
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free in the gas and (*ontribut{}s largely to its | result is ahighly combustible mixture, which,

B fl1ef1t1ng-power when it is ignited and burned.
-+ In what I estecin the most complete form of-
the invention, each cylinder M M?1is, in addi-

tion to 111.1_1‘11;{31 nal lining of fire-brick of.an) re-
quiredthickness, provided with a double wall,

the space between being filled with water from-
‘oo pump or other source.
Any steam which ‘is: generated 1n this water-
jacket thus formed may flow into.the boiler A
~through the pipes K.
- supply for the boiler is pumped: into these
~ jackets and kept at a high temperature, with
Camore or less constant current of heated water
ﬂowmﬂ through the pipes K into the boller A,

(Not represented.)

. Preferably the water-

.pemtwn The valve H being set to put

of the coal.

acrossthroughtheliberal connection M,andfills
the upper portion of M It thenceflowsdown-
ward through the mass of coalin M? distilling
still more gas,with which it combines, and the
whole flows from the base of M? through the
pipes B’ and B, into the furnace of the botiler,

~where it receives the finely-divided air and is

45

50

burned, as above described. Adfter this action
has proceeded for a certain length of time, the
valves D and H are simultaneously shifted in
position, each being turned about a quarter-
revolution.
G in communication with G* and consequently
with the base of the cylinder M? and puts the
pipe B in communication with the branch B,
and consequently with the base of M'. Now,
the action goes on as before; but the flow
through M M’ M*is in the reverse direction,
the flow being upward through M? and thence

“across through M, and downward through M.

6O

IFresh coal may be supplied to each cylinder
at intervals, either at the time of moving the
valves and changing the flow or at any other
time, as may be preferred.

bustion in the two cylinders M’ M* maintains
the high temperature required. The gaseous
products of combustion from the coal or coke
which receives fresh air becomes changed to
carbonic oxide in 1ts subsequent movement
through the interstices in the large quantities
of mcandescent coal which it has £0 pass. The

the bmler A,

surfaece: available.

crate m, and sup- . -thmuﬂh the 1gnited

This puts the air-receiving pipe

Thealternate com-

on being supplied with air 1n the fulnaee of

generates an intense heat, and -
:]_)1*0duces Ste"un rapidly and economu**all} .

" The water-jackets around the gas-producing -

| eylinders M M* greatly inerease the efficiency
of the apparatus for generating steam, because
‘they increase the amount of eﬂiment heatmg
Making: the grates m of
‘tubes and keeping them: filled: w1t11 water,
| with provisions for active circulation, Gll’lbleb; TR
the grates to endure-what would othcl wisebe
a too- intense heat when they are subjected to
the downward flow of the hot gas from the mass. .
of coal and coke above,
is employed, the' connection of these: grates
‘may be dll‘e(}ﬂY thereto.
1s omitted, special 1)1‘0?18101]8 should be made 85 -
by suitable pipes for maintaining a constant =~
| eilculatioh of water through the grate-bars.:: .
~In burning highly: bituminous or smoking - .
00&1 this mV@nmon contributes to the diminu- =
‘tion of the smoke by the complete manner m

‘which the combustion is carried out.
Tt will ‘be understood that in passnw the allg S
eas-producing: coal 1n
proper quanhtws pelfect combustionwilltake . ¢
place in the lower part of the mass or body of 95; il

\thn a water-jacket

If the water Jd(ﬂxeti

the coal in one of the cylinders, producing =

charged with carbon. The superheated steam,
meetmrr these, causes mutual decomposltlon
producmn carbonic oxide, with hydrogen 1n
addition, thus largely 111(,1*(3*1511’1# the volume
of inflammable gas ab small cosb

In former efforts to manufacture and con-
sume gases, asingle gas-producer has been sur-

rounded by a water-jacket connected to the

boiler which the gas is to heat. Water-grates
have been long known as means for support-
ing fuel burning with a downdraft. Two gas-
producing furnaces have also been used, con-
nected so that the draft will be up through one
and down through the other. Steam has been
introduced to the bottom or top of a mass of
incandescent coal, and caused to pass through
the same, being decomposed thereby.

It is not new, broadly, to use two gas-pro-
ducers in connection with provisions for re-
versing the movement of air and gases up
through one and down through another; but
Tattach much importance to the factthat inmy
apparatus I treat bituminous coal in the two
cas-producers with the reverse current and su-
perheated steam, thereby utilizing the gaseous
constituents of the coal; also, to the main-
taining incandescent solid fuel as an i1gniter,
so as to overcome the difficulty peculiar to the
reversible current; also, to the -iIntroducing
steam which has been already superheated by
the waste heat from the boiler into the pas-

“carbonie acid, (earbon dioxide,) which passes = =
~upward and is reeonverted by the upper por-

‘tion of the coal into carbonic oxide, (carbon .
monoxide)—an inflammmable n*as_whlle the
heavy or gas-producing EEEEE
for want: (;)f air'to burn them distill off in theé i %
form of hydrocarbon gaseés: and VAPors :sur-

00
portwns of the coal,
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sage M, which thus mmﬂles ‘ﬁlth the gases as ] naee and 'Wlth means, as D H, for ceusmg the
How alternately in opposﬂze dmecbmns as here-

they tr.awelse sald passage in alternate oppo-
site directions; also, to the arr engement of my
branched plpes GG’ G and B B’ BY, with their
respective valves H % and D d, as snnple and
convenient means for effeetmﬂ' the ehann'es of

direction of the currents..

L claim as my invention—
1. The steam- boiler A, and furnace for burn-
Ing solid fuel to memt&m an igniter for the

gas, the pipe B, valve D d, and branches B’ B2,
and thetwo ﬂ*as produemg furnaces M’ and M2

- with eonneetmg -passage M, combined and ar-

ranged for joint operation as herein specified.

‘? The two furnaces M’ M? and. connection
M, in combination with means, I, for mtrodue--

ing superheated steam into M to mingle with.
the gaseous produets of combustion and trav-

erse therewith down through the second fur- i

In specified. -
3. In combination wuth the steam boiler A,

the cylinders M’ M? and their connections, as

descmbed and air- Inlet the valves D and H,
adapted te be epelated simultaneously to di-

In testlmony whereof I have hereunto. set
my band, at Portsmouth, Ohio, this 28th day
of December 1883, in the pr esence of two sub

‘seribing Wltnesses

20

25

rect the flow of gas through the furnaces al-
ternately in reverse directions, as may be re-
| qmred substantially as set forth.

*;0

LEVI D. YORK.

Wltnesses L
Y A O 2 ANDERSON |
J. R. HUGHES
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