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To all whom i mMay Concern:

engineer, a subject of the King of Great Brit-
am, and a resident of Hindmarsh S uare,
Adelaide, in the State of South Austra 1a, in
the Commonwealth of Australia, have in-
vented certain new and useful Improve-
ments in Gas-Producers, of which the follow-
g is a specification. - |
he object of my present invention is to
rovide a gas-producer for the generation

om bituminous coal of a gas free from tar

~and other impurities, whereby the extensive

20

tam 1mprovements in t
~ which the solid fuel is fed to the producer- |

30

~ ducer in which two chambers

35

40

- first chamber

' comes mncandescent, and

use of scrubbers and purifiers may be obvi- .
y adapted |

gas obtained particular
for motive-power purposes with explosive-
engmes. I accomplish this object by pro-
viding certain improvements in the combina-
tion and arrangement of parts constituting a
gas-producer, and more Earticularly by cer-

ated and a

chambers, as hereinafter deséribed, and illus-
trated in the drawings, in which— |
Figure 1.is a side sectional elevation of a

‘gas-producer plant embodying my invention,

certain parts and connections being shown
diagrammatically for the convenience of illus.
tration; and Fig. 2 is a detail view of the
ratchet device for operating portions of the
feeding mechanism. _ -

-. Though my invention is herein shown snd
described as relating to a double Zas-pro-
are provided,
connected together by means of a flue, 1t will
be well understood that itis eq,ua,ll vy applicable
towhat are known as ‘“single’ producers, hav-
ing one chamber only. |

- A is the first chamber, constructed in the ,

ordinary way and lined with fire-bricks A’ or
other refractory material. This chamber A
is provided with a grate A?, a well A® , and in-
lets A* for the introduction of an alr-blast.
The chamber A communicates with a second
chamber B by means of a horizontal flue B,
This sécond ¢
bricks B? or other refractory material. The

A is adapted to maintain 8
column of solid fuel Wﬁieh when fired be-
into this incandes-
cent body the bituminois

' ably in a small or semipowdered condition.

55

"The coal coming into the body of incandes-
cent coke is split up into its constituent geses,
and when' two chambers are provided, as
shown in the.drawings,

| out through the column of
Be it known that I, JosErH GEORGE Nasn,

| per B* at the top.

e feed device, by‘

amber B is also lined with fire-
' lated an

8- [ 'be caused to impart any lengt
coal 1s fed, prefer- 811ired and the speed of the CONYEYEr-SOTOWS
AW

‘adjustment of the rate of feed of the
- the same time the casting at the top of the

the said gas is passed |

coke srranged in
the second chamber B. . This chamber is
also provided near its base with a grate 133
which supports a body of fuel fed into the
chamber. through a well-known form of fop-

essential element to the

the chamber A may alone be used. Its funec.

tion, however, consists in its arran rement
eat of

with the first chamber, whereby the
combustion from the first chamber i1s trans-

| ported to the column of fuel in the second
 chamber through the flue B’ by means

ot

the air-blast A%, The hopper B* will sufii-

ciently close the top of the chamber B to

cause & draft down through the grate B* snd
will keep the fuel, after once betng ignited, in
the second chamber in a state of incandes:
cence. Thus the hydrocarbon guses gener-
ated in the first chamber are eaused to DASS
through this incandescent body of fuel and
are theéreby enriched with carbon monoxid
and hydrogen, producing a good scrviceable
gas particularly ap‘plicag]e Lo motive-power
purposes. The top of the chamber A is pro-
vided with a casting which contains 1 OBEe
and the same piece an improved feed device
and a mounting for a poking-vrod, ns herein-
after described. This casting consists of a
central casing C, (preferably conicai-shaped,
as shown,) which delivers into the open top
of the chamber A. '

The feeding device consisis of a hopper (¥,
having a conveyer-screw C?, which distjmrgﬂs
through openings C* in the side of the central
casing C. 1In this way a continuous streann
of solid fuel may be continuously fed into the
chamber A through the said casing C.  The

conveyer-screws (* are actuated by a ratchet «

device, as shown more particularly in Fig, 2,
This ratchet device consists of a ratchet-
wheel D, mounted upon the shaft C*. An arm

' DY 1s provided upon the shalt 88 shown

m Fig. 2, having a pawl 1* ebguging he
ratchet-wheel . The armm D 18 slotbed at
D? having a pin held in place by a set-serew
or nut, by which its position may be reg -
by which the connecting-rod 1x
for imparting the reciprocating motion n1AY
of stvoke re-

adjusted accordingly, with cor}w];or;i!ing

uoel. At

roducer-chamber is provided with an add)-
ional hepper C°, through which theusoi:d

(0

This chamber is not an
present Invention, as |
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fuel (In most cases coke)-is fed for establish-

ing within the producer-chamber the incan-

descent body. The automatic feed discharg-
ing through the central casing C at the top of

5 the chamber may be adapted for continu-

ously feeding in a small quantity of coke by
which the incandescent body may be always
maintained at a proper heat.
‘any necessary bituminous coal may be fed in

ro through this casing C with or without coke.

For the purpose of providing means where-
by. the fuel when it becomes caked may be
operated with a poking-rod without epening
or interfering with the feeding devices Ipro-

15 vide a special construction of bearing for the
said poking-rod. Thus the casing C at the

top of the chamber A is provided with a ﬁok—

1ng-rod K, mounted within a ball E’, worki
1n. & socket E?, as shown in the drawings. It
20 will thus be seen that the body of incandes-
cent fuel within the chamber A may be at
any time broken and prevented from caking,

thereby allowing of any powdered coal work-

ing down through the interstices thereof; with
25 an additional generation of gas, the ball-and-
socket joint allowing of a

need not be at any time interrupted.

I bave found in practice that if the bitumi-
nous coal 1s delivered immediately into that
portion of the producer-chamber wherethe
temperature 1s comparatively high—that is
to say, inte the center of the body of incan-

30

descent fuel—the tar and other solid prod- |

35 ucts are burnt and split up into gases, with
- & consequent increase 1 the quantity of gas
obtained and a minimum formation of tar
and other solid impurities. - For this pur-
pese | provide means for feeding the coal or
other like fuel through the side of the pTo-
~ducer-chamber into a body of incandescent
fuel at & point a short distance above the
grate A® and at the zone of highest tempera-
ture. | o -
45 In practice any number and description of
feeding devices may be adopted, according to
the size of the producer-chamber and con-
venience in ogemticn. Furthermore, this
arrangement of feeding devices may also be
utilized, as hereinafter described, for the pur-
pose of forming coke for use in the producer-
chamber for building up and maintaining the
body of incandescent fuel. For this purpose
I previde a feeding device arranged upon the

55 'siEe-o{f the producer-chamber A. This feed-
| ing deviee consists of a cylinder F, arranged
upon the side of the chamber A and discharg-
imng mto the interior thereof at a short dis-
tance above the grate and at about the point
which forms the zone of highest t-em'f’era«ture
on tne bedy of incandescent fuel. This cyl-
inder ¥ is provided with a trap-door-or valve
F’ at its entrance to the chamber A, operated
=y a screw-rod F* or other convenient means.
65 At the top of the cylinder F is arranged a

40

KO

6c

Furthermore, -

ee operation of
the rod E, while the continuous feed of fuel.

820,541
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m 8 ball-and-socket jomnt G* within the
cover (+*. This hopper G may, if Necessary,
be also provided with an automatic and con-
tinuous-feed device consisting of a conveyer- 70
screw H, mounted on a shaft %{’ and working
I a cylindrical casing H*, having a hopper
H? and actuated by a ratchet-operating de-
vice similar to that actuating the conveyer-
screw C?, arranged at the top of the producer- - 75
%hamber and as shown more particularly in
. . 2' S .
ithin the cylinder F works a hollow pis-
ton or plunger J, having a reciprocating or
forward movement, actuated by any con-
venient means for the purpose of feeding for-
ward the coal or other fuel. The piston or
plunger J is provided with a poking-rod J’,
mounted in a ball and socket J* and having
at its inner end a plate J°*, which fits upon the
inner end of the hollow piston J. The piston
or plunger J has 4 reciprocating movement
imparted by any mechanical means, such as
a rack or serew or by an eccentric or cranked
pin, as shown. For this purpose the piston
or plunger J is provided with two down-
wardly - projecting lugs K, between which
works an eccentric K. The.end of the pis-
ton or plunger J is thus adapted to move
backward or forward beneath the opening of 05

‘hopper G, having a poking-rod G, mounted

80

90

‘the hopper G, and thereby feeds forward the

bituminous coal into the interior of the gen-

erator-chamber A. . -
In operation the coal is fed in through the

hopper G into the cylinder F and is passed

100

forward by means of the reciprocating piston

or piunfer d. In this way the coal is auto-
matically and continuously delivered into
the center of the body of incandescent fuel -
within the chamber A at about the zone of
highest temperature. The coal being de-

10§

livered into the body of incandescent coke at,

this point, the tar and other elements which

produce impurities are split up by the excess-

1ve heat into constituent gases, with conse-
quent increase of the gas generated. At the
same time the poking-rod J’ may be used for

110

breaking up the body of incandescent coke

and admitting of the entrance thereto of the
coal as fed in through the cylinder F. By

TI§

teference to the accompanying drawings it

will be seen that the feeding device is shown
arranged at a s!i#ht angle inchined upward
for the purpose o Eiving the coal an upward
thrust as fed into the interior of the chamber

120

A; but it will be well understood that this -

feeding device may be arranged at any angle,
as may be most convenient in practice.

In combination with the feeding device
arranged at the side of the generator-cham-
ber I also provide means for coking the coal
at suitable intervals. For this purpose the
cylinder F is provided with a downwardly-
projecting vent L, dzischargim% into a well
of water,and preferably the well A® arranged 130

125
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at tha bottom of the generator-chamber A

This discharge-vent 1, is provided with a trap-

door or va)ve 1/, operated by a screw 1.2 b

which its entrance may be opened or closed,

5 asrequired. Thus in practice a body of coal
- nay be allowed
cylinder F, and

~1ing left open the heat

the valve or trap-door F’ be-
and flames from the

interior of the chamber A serve to coke the.

sald coal. At the same time the gases aris-
g therefrom are caused to pass up through
the chamber-A and the body of incandescent
fuel therein, correspondingly emiching and
increasing the amount of gas g :
When the coal has been sufficiently coked, it

10

may be discharged through the discharge- |

vent L by opening the valve or trap-door L.

per (x may be used for the purpose. ¢f assist-
ing in the delivery of the coke through the
opening into the discharge - vent L. The
coke discharges through the discharge-vent
Liinto the well of water and js thereby chilled,
while at the same time the steam generated
therefrom passes y through the eylinder
into the interior of the chamber A. When
the body of inecandescent coke within the
ciiamber A becomes depleted, the coke dis-
charged through the vent I, may be utilized
tor feeding into the interior of the chamber A
through the hopper (5, arranged at the top
thereof. T.am thus enabled to manufacture
the coke required for continually replenish-
ing the chambers and maintaining the proper
height of the incandescent body within the
chambers. - -

The producer-chambers
a delivery-pipe for the withdrawal
generated.
ond chamber B is provided with g pipe M at
the bottom, leading to the gasometer N. The
debvery-pipe M is provided with an attach-
ment which consists of a horizontal cylinder
II)’, having a trap-door P’ yoperated by a screw

%
the cylinder P may be closed when the genera.-

25

30

of the gas

40

45

tion of the gas is proceeding under ordinary |
_ At the outer end of the cyl-
inder P is I{)mvided 2 poking-rod R, having

circumstances.

" and working in a ball and socket,
the poking-rod
by raising the

5o & flat end
-~ R* simvilar in construction to
J" before described. Thus
valve or trap-door P’
be operated into the generat-
55 Wng-chamber B and the solid and caked prod-
uetls accurnulating around the o ening t};
of and the bottom of the diseﬁ&rge—pi e M
may be raked forward into the cyhnder P
and thence discharged, and in thia way the
55 pipe M may be Xept clean and an uninter-
tupted delivery of the gas to the gasometer
N maintained.” Thig pipe M is also provided
with a branch or supplementary pipe or flye
S, The supplementary flue S has 2 control-

to rest at the entrance of the

supply of air and

' a portion only of the gasometer

The ('gf;kingrrod G’ in the cover G? of the hop- |

are provided with |
| 2as | the fatter may not be entirely closed with the
In the plant, as shown, the sec- ;

By means of this valve op trap-door P’ |

the poking-rod R may .

iere-

I valve 8/, whéreby such surplus as 18 with-

drawn and discharged and prevented from
being delivered into the gasometer. In or-
der to provide an automatic control of the
producer according to the amount of gas
generated, in addition to the automatic sup-
ply of fuel, T provide means for regulating t“ﬁ)e
the discharge of the gas
the amount of gas in the 2as-
In the accompanying drawings

is shown.
The dome N’ (or preferably counterweights
N?)is connected, by means of a cord or chain
N to the valve A% controlling the air-blast

through the inlet Afin such manner that ag
the dome N’ rises the valve As partially cuts

accordinlg to

off the supply of air to the blast through the

At the same time a further cord or

generated. The operation of this valye & is
opposite to that of the valve A*—that is to
say, the rising of the dome N* serves to open
the valve & t%lmugh the medium of the cord
orchamn 8. In this way the surplus gas gen-
erated is drawn off through the supplemen-
tary flue S and discharged, and thereby pre-
vented from passing into the gasometer N,
I have found in practice that by regulating
the cords or chain N* and 2 with the inlet A*
and the valve &, 50 as to permit of & small
continuous circulation of ajr through the
valve A® and gas through S’ a uniform
quality of gas may be automatically ob-
tained, and for this purpose; therefore, so ar-
range theregulation of the cords or valves that

operation of the dome. When upon the gas
being withdrawn the dome N’ descends, the
valves A% and S are opened and closed; re.
spectively, (by Springs or other convenient
means,) and the generation of gas thus auto-
matically controlled.

Having thus described my invention, T

claim as new and desire ta secure by Letters

1. In a gas -
with a producer-chamber. of g feeding d
comprising a cylinder, a fmpper discharging
nto the latter, a hollow plunger adapted to
reciprocate in the cylinder, and a" poker
mounted 1n the plunger. -

2. In a gas - pmc%uﬂer; the combination
with a pro ucer-chamber, of 4 fe&dini device

conmprising a

into the latter,

the cylinder, mesans to reciprocate said .

plunger, g pof(.er mounted in the latter, and g
plate carried by the poker adapted to cover
the plunger. o

4S - producer, the combinatjon

ucer-chamber, of a feedin device
hopper disc arging

3. In a
with a pro
comprising a cylinder, a

producer, the combination
device .
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into the latter, a vent communicating with [ ing the plunger, and a valved cokingévent'

said cylinder, a hollow plunger mounted in
the latter, means to reciprocate said plunger,
& poker 1n the latter &ngr a plate moun%on
the end of the poker adapted to close one end
of the plunger. o _
4, In a gas - producer, the combination
with a producer-chamber, of a feeding device

comprising & cylinder entering said chamber

at a point a short distance above the zone of

highest temperature, a hopper discharging

into the cylinder, a valve in the latter be-
tween the hopper and chamber, a vent in the
cyhnder beneath the hopper, & valve in sajd
vent, a hollow plunger reciprocably mounted
in ‘the cylinder, a poker in the latter, and a
plate mounted on the poker adapted to close
the plunger. o _

5. In a gas - producer, the combination

with a producer-chamber, of a feeding device

arranged at the side of said chamber at the
zone of highest temperature comprising a
cylinder opening into said chamber, a hopper
discharging into the cylinder, a conveyer for
feeding said hopper, a poker in the latter, a
valve 1n the cylinder between the hopper and:
chamber, a8 plunger mounted in said cylinder,
means for reciproeating said plunger, and a
poker mounted 111 the latter. | .

6. In a gas - producer, the combination
with a feeding device arranged upon the side
of the producer-chamber, discharging into

the same at the zone of highest temperature,

of a coking attachment communicating with
said feeding device, and a well for the recep-
tion of coke from said attacliment. o

7. In a gas - producer, the combination
with a producer-chamber, of a feed<cylinder
communicating with said chamber, a well,
and a vent connecting said cylinder and well.

8. In & gas - producer, the combination
with a producer-chamber, of a feed-cylinder
communicating with said chamber, a well; a
vent connecting said cylinder and well, a
valve in said vent and a valve in the cylinder
between the vent-and.chamber.

9. In a pas-producer, the combination of
a producer-chamber, a faed-hopp_er discharg-

ing into the top thereof, a-poker in said hop-

per, a feed-cylinder discharging into: the
side of the chamber, & valve in the cylinder,

hopper discharging into the cylinder, & con~ |

veyer for supplying the last-named hopper, &
pokerfor the ﬂtter-, & plungerin the cy: Efdér,

a poker for the plunger, means for reciprocat-

889,841

communicating with the cylinder.
- 10. In a gas-producer, the combination of

‘& producer-chamber, a delivery-pipe ‘there-

for, a supplementary flue eommunicating
with the delivery-pipe, a separate chamber
communicating with the latter, and a scraper

er}'-pirﬁ- . |
11. In a gas-producer, the combination of
a pmducar--chamber,. a dalivelﬁ'-pipe there-
for, a supplementary flue branching from the
deliver ) .
with the latter, a scraper in said chamber
adapted to clean the delivery-pipe and a
valve interposed in the chamber between the
pipe and scraper. |

12. In a gas-producer, the combination

- pipe, a chamber communftecating

6o

in said chamber adapted to clean the deliv-

70

with a produeer-chamber, a generator anda

delivery-pipe connecting the two, of an air-
blast communicating with the
chamber, a supplementary flue leading from
the delivery-pipe, & valve in the supplemen-

tary Ipipﬂ and 1n the air-blast, and means to
simultaneously operate said valves.

roducer-

75

80

"13. In a gas-producer, the combination

with a producer-chamber, a gasometer and a
delivery-pipe connecting the two, of an air-

blast communicating with the .produeer-
chamber, a supplementary flue leading from

the delivery-pipe, a normalily closed valve in

the supplementary pipe, a normally opened

valve 1n the air-blast, and means connecting
the valves with the movable member of the
gasometer, whereby said valves are simul-
taneously opened and closed. |

- 14. In a gas-producer, the, combination
with a producer-chamber, a gasometer and a
delivery-pipe connectinig the two, of an air-
blast communicating with the producer-

‘chamber, a supplementary flue leading from

the delivery-pipe, a normally closed valve in
the supplementa _
valve in the air-blast, chains connecting the
valves with the movable member of the gas-
ometer and & weight suspended on said

chains to control the operation of the valves

on the movement of said movable member.

In testimony whereof I have hereunto set

pipe, a normally opened

Qo

95

100

my hand in presence of two subgcribing wit- 105

nesses. | \ |
: - JOSEPH GEORGE NASH.
Withesses: o |
CHARLES STANLEY BURGESS,
"ARTHUR WHITRIDGE BOWEN,
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