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SP&GIFIGATION formmg- part of Letters Patent No. 662,276, dated November 20, 1900.

Applmatmn ﬁled February 28, 1800, SerialNo, 6,349,

(No model.)

To all whom it may GORGB?"H

Beit known thatI, JouN F. KISTLER, a citi-
zen of the United States, residing at Taeoma,,
in the county of Pierce ‘and State of Wash-
5. ington, have invented certain new and use-
ful Impwvements in Gas-Machines, of which
.the following is a speclﬁcamon

My 1nventmn relates to improvements in

- wood-gas maehmes, and is especially adapted
10 10 obtam from wood and its residues—tar,
resin, &e.,orother vegetable-matter—a hlghly

inflam ma,ble gas for lighting and heating pur-

- poses, leavmn* a strong solutlon of creosote,

carbolic acld ‘wood- alcohol &c., which may
15 also be utlhzed

- The main ob]ect of my invention is to pro-

‘vide a gas-machine in which the wood or other

substances is subjected to a degree of heat

sufficient to extract all the gas-containing
20 substances, leaving a enareo&l of the finest
~ quality, the gas, togethermth 1ts residue, be-

ing caused to ﬂow from the retort t-thllﬂ‘h a

ondensm into a system of auxiliary retort ts or
superheaters, where all the gaseous elements
25 are converted into a ﬁxed oas and thence
through a condenser, where the impuribties in
‘the form of vapors are condensed and sepa-
‘rated from the gas and are precipitated by
gravitation 111130 a suitable Peceptaele Or CiS-

30 teln provided to receive them, the gas pass-
ing onto the purlﬁer and thence to a storage-

tank
Another Ob,]ect. of mv Invention is the pro-

vision of a gas-machine which is very simple

35 and durable and with the addition of my sys-

tem of condensers combined with improve-

ments in constmctlon of retorts and furnace,

I am able to obtain the greatest amount of '[TcLSI _
- from the wood or other substances and over-

40 come with my condensers the difficulties expe-
rienced in operating other machines—viz.,the
stopping of the pipe leading from the machine
to the purifier caused by sald pipe becoming

~ sufiiciently heated by the passage of the hot

45 gas, causing the impurities to adhere to and
ﬁually clog the pipe entirely.

To atta,m the desired objects, my invention
consists of a gas- machme embodymg novel

| f’eatures.of construction and combination of

parts, substantially as disclosed herein.

In the drawings, Figure 1 is a horizontal
central sectional view of the furnace, the re-
torts and condensers being in elevation, sec-
tion taken on line & x of I‘ws 2 and 3. Kig.
2 is a front elevation, showmﬂ* the retort- dom
and yoke which holds it in place the furnace
and draft doors, and end of the small retorts
or superheaters. Fig. 3 is a rear end eleva-
tion, showing rear end of small retorts and

condensers and their connections. Fig. 4 is
a view of retorts looking upward. Fig. 5 is
a top sectional view of small retorts. FKig. 6

18 a detached sectional view of the four-way

cross and its connections. Fig. 7 is a front
end view of the large and small retorts and
grates in a brick casing, showing flange 10.

Referring by nuamerals to the drawings, the
numeral 1 designates the furnace, which is
iron lined with asbe%ms 2 or built of brick 3,
prov ided with fire-box 4* and door 4 and cl-bh-
pit 5, with grate 6 and draft-door 7.

In the upper portion or dome 8§ of the fur-
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nace and notextending the full length thereof |

1s the cylindriecal retort 9, provided with ribs
or flanges 10 to hold the retort within the fur-
nace securely and to form a partition, caus-
ing the heat to pass to the rear end of the fur-

‘nace and thence upward, around, and return-
ing over the top- of the retort to the flue 11.

Tn this retort is placed the wood or other ma-
terial through the mouth 12, provided with
rim or flange 13, which is adapted to enter

the groove or slot 14 of the domed cap or cover

15, thh is held in place by the yoke 16, to
w]:ueh 1t 1s suspended by eyed pins 17, sa1d
pins being securely fastened in said cover and
passing loosely through the yoke and pro-
vided with split keys at the outer ends. The
yoke 1s swingingly connected to lugs 18 of the
furnace-front by means of pins 19, and byre-

moving one of sald pins 19 the other forms a

hinge, and thus the yoke 16, together with the
domed cap or retort-door 15 can be swung
open either right or left. An asbestos ring
or gasket 19* fits into groove or slot 14 of the
cover, which when the yoke is swung into
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place closes the mouth of the retort.
the serew 20 is used to force the cover, with
its gasket, firmly against the flanges of the r'e-
tort makmg a gas- tlﬂ'ht joint. S

| My appamtua issoarranged that the heated
products of combustion pass up through and

around thesmall retortsor so perheatera 21 to

the rear of the furnace, and thence up around
the rear end, and returning over the top of
large retort 9 to fi

means of hook-lun*s 22, cast to both small and

large retorts, and r,he small retort’s ends rest-

L5
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~end of the superheater at

ing on front and rear ends of the fumaee,
but said superheaters 21 may be put in any

.other posﬂ:mn in furnace without departing

from the spirit of my invention. On top and
near the rear end of the large retort is the

exit 23, to which 1is connected the pipe 24,

which is surrounded by a water-jacket 25“
making a condenser of it. Said pipe or con-
denser connects at the lower end with the rear
flange 212,
superheaters 21, Fig. 5, are so constructed as
to form a continuous passage for the gas
through the hottest part of the furnace, con-
Vertmg it into a fixed gas, and thence leav-

ing the retorts it enters the condenser 25,
whlch condenses and separates the vapms

and otherimpurities from the gas, depositing

the same by gravitation into a liquid or resi-

due receptacle 27, allowing the gas to pass on
through pipe 26 and check-valve 28 into the

- purifying-tank 29,and thence through pipe 30
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ling 33 of the cooler or condenser 25.

- porting-frame 39.

- 53 b
25 are the water-conducting pipes 40, which

‘and check-valve 31 togas-holder at lowerend.

Forming a part of the ‘condenser is the ““four-
way” couphng 32, incased by the jacket-coup-
To the
1owermember of the coupling is connected
theliguid orresiduereceptacle or reservoir 27,

‘provided with the cocks 27* and 27° for remov-

ing the liquid therefrom. The outer mem-
ber is closed by a plug 34, which can be re-

‘moved to clean out the coupling and pipe se-

cured to the upper member, and extending
through the cooler or condenser is the verti-

cal gas-conducting pipe 26, the inner member

being connected directly to the end of the
saperheater by means of the nipple 35. In
order that the impurities may be taken from

the purifying-tank 29, use the cock 36. This

tank 29 is provided with trunnions 387, which
are journaled in the bearings 338 of the sup-
Connecting with the up-
per and lower end of the cooler or condensers

are connected to a circulating-tank 41 in this

case; but any water-supply may be emploved

without departing from the spirit of my in-
vention. Also condenser 25* isconnected to
condenser 25 by circulating-pipes 40* or may

‘be connected independently. -

- From this description, taken in connection

‘with. the drawings, the operation of my ma-

chine will be readily understood and -its nu-
merous advantages fully appreciated ; but the

ue connection 11, said small
retm ts 21 being suspended in the fur nace by

The

Then | operatioun, brleﬂ} stated, is as follows:

to receive them,

662,276

The

fire is made in the fmna,ce and the cap or
cover 15 removed from the retort 9 by swing-
ing the hinged yoke -16. The wood is thpn
placed into retort 9and the coverordoorclosed
and sealed by means of the asbestos gasket
against the flange on the retort by means of
the screw 20. The heat causes the wood to
throw off all the gas-containing substances
which pass into the superheaters, where it
becomes a fixed gas, passing thence into the
conllenser proper, where the gasis cooled, and
the vapors and-otherimpurities are condensed
and precipitated into the receptacle adapted
the gas going direct to the
purifier and thence to the storage-tank. The

purifier is made to swing or tilt, so the impu-

rities and purifying material may be éasily
removed therefrom. I would have it under-
stood that the pipes of the auxiliary retort
may have solid cast gas passage-ways near
their alternate ends mmde of the furnace, or
they may be cast separate and joined by suit-
able connections outside of the furnace. In
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éither case they are provided with the plugs

| 41 for cleaning out.

It is ev1dent that I prowde a very siiple,
durable, and inexpensive gas-machine and
one which is very efficient and pmctwal and
economical in use.

I claim—

1. In a gas- maehme the combination of a
furnace, a main retmt and an auxiliary re-
tort located one above the other in the fur-
nace, a four-way coupling connected to said

auxiliary retort, a liquid-receptacle connect-

ed to the lower member of the coupling, a
clean-out plug in the member opposite the
retort member, a gas-conducting pipe coil-
nected to the upper member, a cooler or con-

conducting-pipe, means for supplying water
to said cooler and a purifying-tank connect-
od to said cond ucting-pipe.

2. In a gas-machine, the combination of a
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| denser surrounding said eouplmn' and the

110

furnace, a cylindrical retort located in the |

dome thereof, an auxiliary retort located be-
low and partially supported by the othér re-
tort, a curved pipe connected o both retorts
and causing communication therebetween, a

I15

coupling connected to the discharge end of

said auxiliary retort, a liquid- Ieceptaele also
connected to said couphn a removable plug

for allowing the coupling t0 be cleaned, a gas-

conducting pipe connected to said coupling,

I20

a coolinﬂ'-j acket surrounding the conducting-

pipe, means for supplying water to the ¢ool-
ing-jacket, and means for purifying the gas.

3. In a gas-machine, the combination of a
furnace plovided with a dome having a flue

125

in its forward top end, a eylindrical retort lo-

cated in the dome but not extending the full

length of the furnace, wingsformed uponsaid

retort to stupport the same and cause the heat
to pass around the retort, cleats formed upon
the lower side of the retort, a series of hori-
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zontal pipes forming a continuouns passage | In testimony whereof I affix my mqnature
communicating Wlth and below said retort, | in presence of two witnesses.

cleats carried by sald pipes to engage the

cleats of the cylindrical retort, a gas-conduc- JOHN F. KISTLER.
5 tor connected to one of said pipes, means for| Witnesses:

cooling the gas surrounding said conductor, R. D. CAMPBELL,

fmd a purlﬁer connected w1th the conductor. A. R. Hr1L1G.
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