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- . mment.

UNITED STATES

PaTENT OFFICE.

ARTHUR KITSON AND THOMAS WALKER, OF PHILADELPHIA, PENNSYLVANIA.

APPARATUS FOR AND METHOD OF PRODUCING GAS.

SPECIFICATION forming peft of Letters Patent No. 507,073, dated October 17,1893,
' Application filed August 26, 1892, Serial No. 444,153, (No model)

el whom it mwy CONCeriv:
Be it known that we, ARTHUR KITSON, a
subJeot of the Queen of Great Britain, and

THOMAS WALKER, a citizen of the United

States of America, residing at Philadelphia,
in the countyof Philadelphia and State of
Pennsylvania, bave invented certain new and
useful Improvements in Apparatus for and

" Methods of Producing Gas, of which the fol-

lowing 1s a speclﬁoatlon reference being had
therein to the acoompenymg drawings.

- 'This invention relates pertloulmlv to im-
provements in furnaces for generating gas
from fuel subjected therein to suitable treet—
Among the greatest of the practical
difficulties encountered in thus producing

~ gas, are, first, the tendency of the fuel to
slinker so as to prevent the free passage

through it of the jets of steaw, &c., to which

-1t is sub;]eoted .-md second the tendenoy to
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form holes instead of lying in -a compact
488, thus preventing that uniform action

~ pon the whole body of fuel and upon the

“ts themselves, which is necessary to the

- umplete and economical generation of a

uniform quality of gas. To remedy this dif-
ficulty furnaces have heretofore heen pro-
vided with hearths capable of both a rotary
and up and down movement as is-shown in

Patent No. 462,561, issued November 3,1891,

to -Arthur Kitson, one of your petitioners;
but the result has not been entirely satisfac-
tory, the rotation of the-hearth frequently
failing to sufficiently e

exposure of the operative mechanism to
ashes and heat.
present invention is to obviate these diffi-
culties. |

Other principal objects of our invention
are to improve the process of enriching the
fuel gas by the addition thereto of hyd1o-
oarbon to.provide improved mechanism for
the 1n;|eot11:10‘ of heated air and vaporized oil
into the furnaces by the action of steam jets,

and for the satisfactory feeding of fuel into

the furnace during its oontmual operation.
The invention is fully described in con-

5o nection with the aocompenymﬂ' drawings

ffect the main body of
the fuel and the proper operation of the
hearth mechanism being interfered with by

An important object of our

I which illustrate a preferred form of appa-

ratus embodying the same, and the novel

| features are specifically pointed out in the
claims.

-Figure 1 1s a sectional elevation of the a,p-
paratus taken on line X X of Ifig. 3. Iig, 2
1s a similar view taken .on line Y Y Fig. 3.
Fig. 3 is a plan view of the furnace plate,
grate bars and ash pit, with the hearth re-
! moved

The fuel chamber A of the furnace is in-
closed by fire-brick walls A’ with an iron
jacket as usual, resting upon a furnace plate
B whieh 1s in turn supported by means of
suitable legs from a base plate C. To the
under side of the furnace plate are secured
vertical grate bars D arranged in a cirele

Iedepted to move freely as 1s shown in a
pending application of one of your petition-
ers, Serial No. 408,670. The iron ash pit F
is freely supported from the furnace plate
and is formed with an inclined bottom I’ the
lowest portion of which extends nearly to the
| base plate C near which a cleaning door £ is
_prowded
The grateor hearth E consists of a cireular
plate of iron having a circular flange X’ of
gradually increasing height, which incloses
and supports the fire brlok portion of the
‘hearth. The upper surface E’’ upon which
the fuel rests, thus forms an oblique plane
.considerably inclined from the horizontal.
-The hearth is supported upon a central hol-

low shaft G ecommunicating mth the central

‘opening ¢ in the hearth throun‘h a grating or
| bars ¢’ by meansof whicha chamber is formed
for the reception of suitable materials, such
as asbestus wool and ashes, or pieces of fire
brick through which the blast is admitted to
| the fuel as will be described later. The hol-

low shaft G which is preferably formed in
two parts as shown, passes through an open-
ing in the inelined bottom F’ of the ash pit
a stuffing box /' being provided to maintain a
tight esh pit while per mlttmn' free movement
of the shaft. The lower end of the shaft is

oages the internally screw threaded hub or

Iprowded with a screw thread g which en-
nut H fastened to the bed plate below and

within which the hearth E of the furnace is -
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outside of the ash pit, and a gear wheel. 1,
which is feathered on theshaft, serves to con-
vey rotating power to the latter through any
suitable hand or power mechanism. The ro-
tation of the shaft in one direction turns the

~hearth and at the same time raises it hy

10

means of the screw threaded end and hub,
the gear wheel being held upon the hub by

means of a collar i; while rotating in the op-

posite direction in like manner lowers the
hearth. A sleeve f'/fastened to the inclined

bottom of the ash pit extends upward within
it 1nelosmﬂ' the shaft and a corresponding

sleeve ¢’ of somewhat larger diameter, se-

IS
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- into the furnace by means of the injector O,
which is also supplied with steam from t_ha
superheating coil K; the lower end of the

6o

cured to the under side of the health
moved up and down with the latter, overlap-
ping the fixed sleeve f’’in teleseope fashion,
and serving to protect the shaft and stu ff-
ing box from the ashes dropping into the pit
from the fuel chamber; thus insuring per-
fectly satisfactory opera,tmn of the movable
hearth. |

The water CI[‘CU]&tIl‘J” coils J’ extendmﬂ'
around the fuel chamber are connected as

heretofore to the boiler or reservoir J, as is

also the super-heating coil K. We provide
in addition an oil vaporizing coil L, one end
[ of which is connected with an oil supply
pipe L" and also with an intercepting steam

> pipe /' supplied from the superheating eoil

K; by meansof this steam jettheoil isdriven
throngh the coil L, in which it is simultane-
ously subjected to the furnace heat, and
through suitably located openings ['” or /'’

at the other end of the coil into the fuel |

chamber. These openings are arranged at
different points circumferentially and at dif-
ferent heights above the grate and are pro-

vided with regulating valves as indicated for
regulating or entzrely closing them so as to

permit the vaporized oil and steam to be ad-
mitted at proper points intothe incandescent

fuel as will be described later.
. To provide for thoroughly heating the air

blast which is conveyed to the furnace through
the hollow central shaft G of the hearth and
through the blast pipe H” connecting with the
fixed hub H, we surround the gas take off
pipe M’ from the furnace with a casing N,

thus forming an annular air passage hfwmg.’

a aupply opening n at one end and terminat-

ing in a chamber M’ from which the air thus
hea.ted by contact with the surface of thetake-

off pipe is drawn into the blast pipe H’ and
driven through the samein the usual manner

take off pipe M is seated in the water box M”’.

To provide for more conveniently remov-

ing clinkers from the hearth one or more sec-

tions d of the pendent grate bars are formed-

with lugs d’ by meansof which they are hinged

to the funnace plate adjacent to a side door
F’# in the ash pit, so as to permit of their be-
ing swung entirely out of the way during

507,073

to normal position thereafter, any suitable
means being provided to lock them.

Our mechanism for conveniently feeding
fuel to the furnace as it is required, without
allowingany escape of gastherefrom, consists
of an ordinary hopper P which is mounted
upon a cylindrical valve casing Q arranged
horizontally and having opposite openings

1 the cleaning operation and readily . retumed '

10

75

communicating respeetwely with the hopper
and with the goose neck passage way R toa

central opening in the furnace, Thiscasing

s prowded with end heads q and
one of which the stem s’ of a hollow Valve S

fitted to the casing, proj ectb,whereby through

q’ throurrh '

8o |

smtable mechanism, the valveisrotated dur-

ing the operation of the furnace.

rotatlon with the hopper and farnace open-
ings of the casing,

munication therewith and the Qoutenta dis-

;cha,rged into the furnace as the opening s
reaches its lowest, position in the casing, while

escape of gasg is at all times prevented.

the. Vd,lve chamber being
| filled Wlth fuel from the hoppﬁr when i 1ncom-

The valvo
1tse1f is a hollow eylinder having a single
-opening s thh registers alternately, during

90 .

In practice we have found that the proper

action of the rotary valye ig apt to be inter-

fered with by the. passage of the opening s

across the hopper opening, durmg which pas-
sage the column of fuel from the hopper is

cut off from the portion in the valve; the

| crowdmﬂ- of the fuel during this movement
ordmarxly forces it between the valve and cas-
ing thus cutting grooves vgl:uch allow the es-

cape of gas. This difficulty we have over-

come by constructmg the valve with an over-
hanging flange s’ which enables the column
of coal above the valve to be more easily cut,
off, the fuel belncr crowded into the unfilled

95 .
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space below said ﬂa.nga instead of between

the valve and casing as deseribed.

Both the valve controlling the supply of
fuel to the furnace, and the hearth mechan-

ism are preferably operated continuously;
‘the alternate up and down movement, of the

hearth being effected by means of two spts

of pulleys arranged to be run in opposite di-

reetmns,mth an automa.tlc beltshifting mech-

anism, such as is commonly used in slmﬂar,
cases.

‘the fuel is kept constantly agitated not only

Durlng the operation of the furnace

by the up and down movement of the hearth

‘but by the positive turning or rotation of
‘practically the whole mass of fuel with the
‘rotating hearth. This positive rotation of the
- fuel Whlch we ha,ve fonnd to be essential to
. the satisfactory breaking up of any bridges
~or arches forming above the hearth, is effected
by the peculiar form of the latter which is
considerably higher at one side tha.n at the
~other 80 that it is impossible for it to rotate
; mdependently of the body of fuel supported
-upon it as 18 the case with rota.tlng grates
‘heretofore used. The top portion of the fuel

may not be rotated as rapidly as the lower

I10
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R portlon Wthh is directly supported upon and

10

20

positively rotated by the hearth but it is so

effectually agitated throun‘hout that neither

holes or chnkerb can be formed nor caking
of coal (when soft coal is used) occur to any
appreciable extent.
and steam enters the furnace through the
hearth passing through the asbestus wool or

equivalent material in the chamber e, the_
presence of which prevents any olowmo* of

the passage as effectually as the form of the
rotating grate prevents any unequal resist-

ance to the passage of the blast through the

mass of fuel, thus insuring thorough dlstrl

bution and decompomtmn of the steam. The

vaporized oil is blown into the incandescent
fuel sufficiently below the surface to insurea
proper decomposition of the same in passing
upward through it but not sufficient to cause

into lighter gases with the result of impair-
ing its 111umma,1:1ng properties, one or other
of the different series of inlets /'’ being used

depending upon the height of the fuel in the
chamber. The ashes, which aresifted through

the pendent grate bars into the ash pit prac-

ise
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tically as fast as formed, can have no effect
whatever on the hearth operatmg gear which
Tectually protected by our improved con-
struection; and they are removed with the

greatest ease owing to the 1n011ned form of

the pit.
In our complete operation of manufactur-

ing gas a constant stream of blended air and

steam is projected into and passes upward

through the entire mass of incandescent fuel |
while ‘at the same time continuous streams of
blended steam and oil are projected into it

at aproperly adjusted distance below the sur-

face to insure sufficient but not too prolonged

action of the heat upon the vaporized oil;
these streams of steam and air, and Steam
and oil are maintained by the constant gen-
eration of steam and the constant vaporiza-
tion of the oil by means of the same combus-
tion which serves to generate the gas. The
fuel, which is fed in 1eo*ula11v and automati-
call_'), instead of being 1nterm1ttent1y or pe-

riodically agitated or stirred, as is ordina-

50

rily done wu:h the result ot pwduelng gas of
varying quality, i& continuously automati-
cally and umformly agitated so as to main-
tain the fuelina umformly loose yet compact

* mass which insures uniform action upon the

55
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oil and the consequent produétion of a uni-
form quality aud maximum quantity of gas,
at the same time avoiding all necessity for
interfering with the continuous operation of
the furnace.

Having thus clearly described our inven-
tion we do not limit ourselves to the exact
construction shown; but -

What we claim is—

1. In a gas generating furnace the combi-

nation with the fuel chamber of the movable
circular grate or hearth, ha;'i’lll‘?" its upper face

The blast of heated air

upon which the body of fuel rebts a plane

surface inclined from the horizontal, and
mechanism for imparting a rotary motion to

the said hearth for'the purpose described.
2. In a gas ﬂenerator the combination with
the fuel chamber afid the ash pit below the

| 'same, of the movable grate or hearth having

a central opening and a hollow shaft extend-

ing downward through the bottom of the ash-

plt the fixed hub or nut below said ash-pit

70
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internally serew threaded to receive the

threaded end of the hollow shaft, the blast
pipe connected to said fixed hub and a rotat-
ing mechanism for operating said shaft, all
substantlally as set forth.

3. In a gas genierator the combination with

the fuel cha,mber of a circular grate or hearth,

having a centra,l opening a hollow support-

| ing shaft extending- downward therefrom, a
the breaking up of the heavy hydrocarbons

pipe connected Wlth the hollow shaft, the
said central opening in the grate belnﬂ' ar-
ranged to form an open uhamber and havmn‘

1oosely packed therein porous or broken re-

fractory material through which the blast

passes, substantially as and for the purpose

set forth.

4. In a gas ﬂ'enerator the combination with’
| the fuel ch&mber of ‘a coil of pipe surround-

ing the same and thlIlﬂ‘ one end connected

i with an oil supply pipe and with a steam jet

for projecting the oil through said coil, and
the opposite end provided with two or more
seriés of inlefs into the fuel chamber ar-

‘ranged at different heights from the hearth

80

Q0O

100

and provided with 1ndependent regulatlnfr |

valves, substantially as set forth.
5. In a gas generator the combination with

the fuel chamber and the g brate, of the steam
| generating and oil vaporizing colls surround-
ing said fuel chamber, a blast conduit en-

termﬂ‘ said chamber thmun*h the grate and
sultable connections between sald steam coil
and the vaporizing coil, between the steam
coil and the blast eondult and between the
vaporizing coil and the generator, whereby

blended steam-and-oil and steam-and-air are

separately and simultaneously projected into
the fuel chamber, substantially as set forth.
6, The combination with the generating
chamber and the vertically movable rotary
hearth, of the vertical grate bars inclosing
the movable hearth and mainly fixed to the

furnace plate but having one or more sec-
tions hinged to said plate and arranged to

swing outward from the hearth to allow free

access thereto for cleaning, substantially as
set forth. '

- 7. The improvement in the art of manufac-

turing gas which consists in mechameally"
| mamtammw the body of incandescent fuel in

a state of uniforin and continuous agitation,
thereby preventingincipient clinker and cak-
ing formatlons, and simultaneously project-

ing into it a continuous stream of vapor, sub-

Stantlally as set fortn.
8. The improvement in the art of manufac-

103
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4 | 607,073
turing gas which consists in mechanically | Intestimony whereof weaffixourgignatures
maintaining the body of incandescent fuel in | in presence of two witnesses. '
a state of uniform and continuous agitation ARTHUR KITSON.
and simultaneously projecting into it sepa- THOMAS WALKER.

5 rate and continuous streams of blended | Witnesses:
steam and air and steam and oil respectively, E. CLINTON RHOADS,

substantially as set forth, JNO. C. BELL,

el
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It is hereby certified that Letters Patent No. 507,073, granted October 17, 1893,
upon the application of Arthur Kitson and Thomas Walker, of Philadelphia, Penn-
sylvania, for an improvement in “Apparatus for and Method of Reducing Gas,”” were
erroneously issued to said Kitson and Walker, as owners of the invention ; whereas
said Letters Patent should have been issued to said Arthur Kitson, he being sole owner
of the entire interest, as shown by the record of assignments in this office ; and that
' the said Letters Patent should be read with this correction therein that the same may
~ conform to the record of the case in the Patent Oflice.

 Signed, countersigned, and sealed this 30th day of June, A. D. 1896.

[SEAL.] JNO. M. REYNOLDS,
Assistant Secretary of the Interior.

Countersigned:
ﬂ S. T. FIsHER,
| Acting Commissioner of Patents.

Correction in Letters Patent No. 507,073.
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