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UNITED STATES PATENT

JFFICE.

JOHN L. STEWART, OF PIIILADELPHIA PE\TNSYLV A‘\TIA

APPARATUS FOR MANUFACTURING GAS

-

SPECIFICATION formmg part of Letters Patent No. 584, 714 dated J une 15, 1897.
Appheetlen filed December 23 1890 verial No, 375, 598. (No medel) | |

To all whom it may concern.:

Be it known that I, Joun L. bTDWART a
citizen of the United btates residing at Phlla-
delphia, in the county of Phlladelphm and
State of Pennsylvania, have invented certain
new and useful Improvements in Apparatus

for Manufacturing Gas; and I do hereby de-

clare the follomno to be-a full, clear, and
exact deseription of the m‘ventmn such as

will enable others skilled in the alt to which

it appertains to make and use the same.

15

20

This invention relates to a cupola gas-gen-
erating apparatusadapted for man uf.ecturm o
oas by means of properly regulated and mem-—

emed proportions of carbon-dust and steam
supplied in an intimate mixture and sub-
jected to contact with highly-heated refrac-
tory material within the cupola. |

The object of the invention is to provide
for better superheating steam by passage up-
ward through a heat- 1est01"el and mixture
therewith of carbon-dust, in connection with

- which it 1s decomposed by passage downward

3C

35

1in contact with heated refractory material
‘and heated fuel in a generating-chamber.

Another object is to pmmde an 1mp10ved
combination of devices for causing steam, air,
and carbon-dust to be fed in properly r ewu-
lated and maintained proportions to the gen-
erator during the manufacture of gas. -

In case Lhe generator was constructed in a

~single tall staek with the superheating-cham-

ber at the top, asheretofore proposed, it wonld
be difficult to force the superheated steam
down to the middle portion of the generator
where 1t 1s mixed with carbon- dust for the

- reason that the steam as superheated and

10
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expanded has a constant tendency to rise
rather than to ﬂow downward. I therefore
arrange my superheater or heat-restorer in a

separ e,te chamber set alongside of the decom-

‘posing or generating eha,mber and admit the | ings _
_.which'()penings are provided with_tight-iﬁt—

steam at the bottom of such heat-restorer.
As it is superheated and expanded it readily
passes upward and over into the top of the
generator, where it is mtlmetely mixed with

car bon-dusb whichinereases its specific grav-

1ty to such an extent that it will then readll vy

flow downward in contact with the hea,ted
brickwork and be decomposed. *-
My improved devices for feeding ecarbon-

dust, steam, and air in properly. 1em,11ated

[

pit.
above the fuel-chamber and has.constructed
~within 1ts walls two annular air- Supply flues

‘into the combustion-chamber.

‘with ports £, opening into the chamber.

chamber C'' at the top of heat-restorer B.

and maintained prop{)t'ti'ons will be specific-
ally pointed out in the description of the

apparatus by retference to the accompanying 53

drawings, and the matter constituting my in-

vention therein will be defined in Lhe claims.

In the accompanying drawings, Figure 1

represents the generator and hea}t-reswrer
partly in vertical section.

view and partly in horizontal section.
represents a vertical section of the air heetel
steam-boiler, and water-heater.
sents a, dlae ram of the generator and heat-

restorer in elevauon W1L11 devices connecting

Fig. 2 represents
a double set of apparatus pmtly in top plan.
Hig. 3

“Fig. 4 repre.

therewith for 1effulatmg and mamtcunmof'

‘proper proportions of carbon - dust, eteem'
.and air fed to the gener etm fm menufeetul-

Tlﬂ' “'ELS

Both the ﬁenemter A and the heat-—l eetmel |

B are COIlStI ucted of brick, having linings of

fire-brick and covered mth tightiron ,]ELCLEtS
in the usual manner. The Geﬂemtm A is

provided at the bottom with the usual fuel-

75

chamber A’ and with the usual grate and ash-

A combustion -chamber (/ is formed

E E',from which narrow slits or portse e’ open
Above
combustion-chamber C, I construct the de-

the

80"'

composing-chamber G, eempoeed of archesof

refractory material g, and above such de-

‘composing-chamber G, I provide a second

combustion-chamber ("' which has construct-
ed in its wall an annular air -flue I, provided

A
short flue X connects combustion-chamber
C' at the top of generator A with combustion-

99

Both the generator A and heat-restorer B -

me pr owded at the top with the usual open-

ings for the escape of waste gaseous products,

ting lids 11 and 12. The combustion-cham-
ber C'' at the top of heat-restorer B has con-

structed in its wall an annular air-flue F’,

provided with ports /', openinginward. - The
heat-restorer B is preferably filled with re-
fractory brickwork B', composed of separate
arches b. The brickwork arches g and 0 in

both the generator and heat restorer are pref-
_erably--co_n structed of short fire-clay tubes, as.

95
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shown in Figs. 1 and 2, which present a great
extent ofhmtmg—surface since both their in-
ternal and external surfaces are exposed to
the passing steam or gases.

In order to utilize the heat of the waste prod-
ucts of combustion and hot gas passed off
from the generator, I provide an air-heating
chamber to be heated by the waste products
and a steam-boiler and water-heater to be
heated by the escaping hot gases.

A pipe O for products of combustion leads
from the base of heat-restorer I3 to the top of
air-heater M, and the gas take-off pipe Pleads
from the base or ash-pit of generator A to the
bottom smoke-box of the tubular steam-boiler
Q, Figs. 2 and 3. The pipe P’ connects the
top smoke-boxes of boiler Q with the top

smoke-boxes of water-heaters QQ and R, and

the pipe P for taking off water-gas leads
from the bottom smoke-box of water-heater R.
As shown in Fig. 3, the air-heater M is pro-
vided with top and bottom smoke-boxes and
with vertical iron tubes m, set in tube-sheets
and connecting such smoke-boxes. Pipe O,
conveying hot produets of combustion, enters
the top smoke-box and the products pass
down through the tubes and escape from the
lower smoke-box through chimney-flue O'.
An air-supply pipe 1. connects with the

shell of the air-heater and opens into the

space surrounding the vertical tubes m, so
that alr is circulated around and between
such tubes and is heated and passed out
through pipe L at the top. IHot air is sup-
plied. by pipe L and its various branches to
the different parts of the generator, as de-
scribed below. A main valve 5 is provided
1 pipe L for controlling the flow of air from
the heater M to the generator. Pipe Lis con-
nected by branch pipe K, having valve a,
with the ash-pit; by branch pipes I{" and I3
having valves c¢', with the annular flues E I,
and by branch pipe I£°, having valve &, with
theannular ﬂue F. Abranchpipe L”, having
valve 6, If1g. 2, leads from pipe L. to annular
flne T’ in the top of heat-restorer B.
Carbon-dust-supply boxes II and H' are ar-

ranged 1n convenient position for supplying

dust to the combustion-chambers C C’ of each
ocenerator and are provided with suﬂable
connechons for feeding the dust.

Spiral conveyers N N’ lead from the boxes
IT I’ into the injectors D. D', and the injectors

open 1nto the combustion-chambers C C', as

shown. The dust-conveyersare preferably of
the kind shown in Figs, 2 and 4. The in-
Jectors are of any suitable known vm*lety

An air-blast pipe &', having'valve ¢, leads

from pipe K*intoin ;}ectorD and a steam- -pipe
i, provided with a valve, also conneects with
111]eet01‘ D. An alr-blast pipe k", provided
with a valve g” and a steam-pipe i/, connects
with the injector D'.

KEqualizing-pipes d d’ lead from the interior
of the generator into each injector for over-
coming back pressure therein. An equaliz-
ing-pipe, such as shown at ¢, is preferably

used to connect the interior of the generator
with each of the boxes H I’ to relieve them
from back pressure. An oil-supply pipe J,
provided with valve 7, connects with the up-
per injector D', and a similar pipe may con-
nect with the injector D for supplying oil,
when desired, for carbureting or enriching

the water-gas.

A water-supply pipe- 7 connects with the
lower end of heater R, and a pipe ' connects
the top of such heater with the bottom of
boiler Q. A steam-outlet pipe S leads from
the top of the boiler. Steam-supply pipe s
connects with the base of heat-restorer and
superheating-chamber B.

The ﬂppm‘&tu& tor supplying properly-reg-

“ulated and cons‘mntly-nmmmmed Propor-

tions of carbon-dust, steam, and air to the
generator during the gas-making operation is
1111.181&*31:6(1 n. I‘w
properly connected by belts to a main shaft
and gearing with the spiral dust-conveyer,
which feeds dust through an injector into the
oenerator, and the same shaft which connects
by gearing with the dust-feed conveyer also

connects by a suitable belt and pulleys with

a steam-governor for controlling the flow of
steam 1nto the dust-injectorand into the heat-
restorer or superheater I3.
the pulley of the engine with pulley on the
shaft n. A belt 0" connects the pulley on
shaft n with the belt-wheel of air-compressor
p, and a belt o' connects a pulley on shaft n
with a pulley on the shaft 20, connecting by
a bevel-gearing with the steam-governor W.

A belt ¢ connects the pulley on shaft n with
fast and loose pulleys ', mounted on-a shaft
above, which latter connects by gear-wheels:

q' ¢ with the shaft of the dust-conveyer N',
leading into injector D'.

An air-pipe p'leads from compressor p into
injector D', and steam is also supplied to
such injector through pipe s'.

Steam for snpplym o the heat restorer and

generator may be taken from any suitable
bmler such as Q. (Shown in Fig. 2.) TFor
the. purpose of illustmtion 1 hmre shown in
Kig. 4 an ordinary boiler T, from which leads
a steam-pipe S, having globe-valves ¢ 7.
steam-pipe S* leads from pipe S to the regu-

lating-valve v, which is controlled by the

governor W. A steam-pipe sleads from the
regulating-valve 1w into the base of heat- -re-
storer and superheater B. A branch pipe s’
leads from pipe.s into injector D'.
~ For the purpose of maintaining a 111111?01‘111
pressure upon the governor-valve w I apply
a_pressure-reg ulatmn valve 1 to steam-sup-
pl3 pipe S
valve © may be applied to steam-valve w0/,
connectmﬂ with heat-restorer I3.

sure of steam flowing from the boiler is regu-
lated by valve ., while the volume or quan-
tity of steamn ﬂomnn into the. generator and
heat-restorer is eontl olled by the oovVernor
W and its valve . .-

The steam-governor and its valve

<Are S0

1. A steam-engine o is

A belt o’ connects

A

A Snmlm* pressure- 1‘6011]%1119_

The pr es-
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constructed and connected that as the engine |

which connects therewith runs faster the

valve will be opened wider, admitting a'larger |
supply of steam, and so that as the engine is
run slower the wfaltfe will be par tmlly clo,sed

reducing the supply of steam.

It mll be seen that since the d-ust-eonveyer
and the steam-supply valve and governor are
connected by belts and pulleys to the same
engine-shaftthe proportionsof dustandsteam
will be maintained substantially the same

~whether the engine be run fast or slow.
It will also be seen that since the air-com-

pressor 1s likewise con
pulleys to the s

ected by a belt and
same main shaft from which

. the dust- -conveyer is operated the proportions

of dust and air supplied to the ﬁenelator will
“be maintained uniform.

 The carbon-dust is blown into the ﬂenel a-

tor either by steam or air alone, or by any

sultable mixture of the two, according to the
quality of the gas which 1t is desired to gen-

- arate.

In order to operate the appmatug for the_~
5 manufacture of gas, it is first heated up as

follows: The lid 11 at the top of generator A

~ being open a fire is kindled on the grate and
fuel is gradually supplied till a bllff clent

body is well ignited. After the fuel is well
ignited thelid 11 1s closed and valve 10 opened

-:—111d the gaseous products are conducted down

through heat-restorer B, thence through pipe

O into the air-heater M from which they es-

cape through the flue at the bottom. After

the bed of fuel has become sufficiently ignited

the carbon-dust is blown into combustlon-

chamber C and a suitable supply of air is ad-
mitted thl ough annular flues E E' and their
ports e e’ for causing combustion of the dust.
The carbon-dust supplled is burned until
the brickwork in the decomposing-chamber
(& is well heated.

The gaseous products aris-
ing from the carbon-dust and passed over

“into the heat- restorer are fully burned Dy air
admitted through flue F' and its ports f’, and

the hot pmducts of eombus‘uon are passed

L off through air-heater M.

spread in above.

The tubulm brickwork arches in the de—
composing-chamber G of generator A, having

been heated to the proper tempemtule plef--
~erably a lwely red, and it being desired to

still further heat the brickw 011{ 1n heat-re-

storer B, then the carbon-dust and air-blasts
are plefelab]y shut off from combustion-

chamber Cand are admitted into chamber ¢
at the top of generator A. The spiral dust-

conveyer N’ is. started and valve ¢ is opened,
- supplying air to the injector D'.
~also opened, admitting air through

Valve & is
due If and
ports 7, which causes combustion of the dust

uets are passed over through the connect-
~ing-flue X into the eombustion-chamber C”
at the top of heat-restorer B and are com-
pletely consumed by admission of air through
flue I’ and ports /7, and the resulting gase-

ous products are passed down through heat-

| D7

. 1nto carbonic o"z:id

The resulting gaseous prod-

C3

restorer B, highly heating the brickwork

thereof, and. finally pass. off at the bottom by
70

pipe O, th ough valve 10, into the top of air-
heater M ,thr oufh the tubesm and off through
chimney-ﬂue O’ at the bottom,, as before ex-

plained, the combustion of carbon-dust in
chamber C" and the combustion of gases re-

sulting therefrom in chamber C”, by means of

numerous jets supplied through the flues and
ports, as before explained, being continued

until all the brickwork in heat-restorer B is
heated to the proper temperature for highly

superheating steam, which in a subsequent

operation is to be decomposed in generator
A for the manufacture of gas.

The generator A and heat restorer B3 hav-
ing bobh been heated to the proper tempera-
t—ur_e for commencing the gas-generating op-
eration all the dust and air supply pipes are
closed, valve 10 in pipe O is closed, and

valve 8 in pipe P, leading from the bottom of
the generator, is opened for directing the

W&t@l -gas Whmh is to be made into the base
of steam poiler Q.

- The engine o for Opemtmﬂ the steam- o‘ov--

ernor W emd dust-conveyers and its Valve

75

S0

90

w is started. Steam flows by a pipe s into

___the base of heat-restorer B and through pipe

s’ into the upper injector -D’.-

95
| Dust is con-
veyed to injector D’ by the conveyel N and

is blown into the upper chamber C’ of the

ﬂ'enera,tor

18 superheated by passage up through and in

The main supply of steam ad-
mltted by pipe s to the base of heat-restorer

106

contact with the heated br 1ckwo1k in such

restorer, and as it passes at the top over into
ch&mber C' of the generator it meets the sup-
ply of carbon- dust blown through injector
The two are intimately 1111110'16(1 and

105

passed down through the decomposmmcha,m-.

‘ber G, where the.steam’, through the action of

the finely-divided carbon in contact with the

heated brickwork, is rapidly and completely

decomposed, resultmfr in the production of
hydrogen and carbonic oxid, with perhaps
a small percentage of carbonic acid,
gas is passed down through the bed of fuel,

whe’re any carbonic acid present is converted.
The resulting products,

known as ‘‘ water-gas,”’ pass off through pipe

P and valve 8 111130 the base of .the steam-
boiler Q, thence up through: the tubes of such
boiler and down thmufrh the tubes in the

water-heater iR, and are ﬁn%lly conducted off

through pipe P'" to the usual serubber and

puuﬁer The generation of water-gas, as

I10 -

This

1'-15

120

above desecr 1bed is-conducted so0 long as the

heat restorer and generator remain at the

proper temperature for superheating and de-
composing steam, after which the apparatus.
is reheated by the combustion of dust and

air, as before explained.

IIa,vlnﬂ‘ described my :111'?611131011 what 1
dmm, a,nd desire to secure by Lettels Pa,tent

IS—
1. Acupola g&S-D‘GHGI&tOI havmﬂ' a fuel-

chambm at the bottom and a dust burning

125

130
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chamber above such fuel-chamber, in combi-

nation with means for supplying such com-

bustion-chamber with carbon-dust, steam and
Jets of alr, a heat-restorer containing refrac-
tory brickwork connecting with the top.of
the cupola generator, such restorer having a
combustion-chamber at the top provided with
an annular air-flue and ports in its wall, and
a steam-pipe connecting with the base of the
heat-restorer, substantially as described.

2. A cupola gas-generator having a fuel-
chamber at the bottom, a carbon-dust-burn-

Ing chamber above, a decomposing-chamber

containing refractory material above the dust-

chamber and a carbon-dust chamber at the
top for mixing dust with superheated steam,
in combination with suitable conveyers and

injectors for supplying dust, steam and air to

the chambers, a heat-restorer and steam-su-

perheater having a combustion-chamber at.

1ts top, provided with an air-supply flue and
ports, a- flue connecting the top of the gen-
erator with the top of the heat-restorer and a
steam-supply pipe connecting with the bot-
tom of therestorer,substantially as described.

5. In combination with a cupola gas-gen-
erator and a heat-restorer connected at the
top, a carbon-dust feed-box, conveyer and
steam-injector connecting with the upper part
of the generator, suitable gearing for operat-
ing the dust-conveyerconnecting with a main

|

driving-shaft, anengine connecting with such
shaft, a steam governor and valve applied to
a steam-supply pipe and connecting by suit-
able gearing with said main shaft, and steam-
pipes leading from the governor-valve into

the heat-restorer and dust-injector for sup-

plying carbon-dust and steam in properly
regulated and maintained proportions to the
generator, substantially as described.

4, In combination with a gas-generating

cupola, the carbon-dust-feeding devices, the

air-supply compressor, the steam-supply gov-
ernor and valve, and an engine all connected
by gearing with the same main driving-shaft
for supplying carbon-dust, air and steam in
proper proportions to the generator, substan-

tially as described.

5. Incombination witha gas-generating cu-
pola the carbon-dust-feeding devices and a
steam-supply governor and valve both con-
necting by means of suitable gearing with the
same main shaft, and an engine also connect-
1ng with such shatt for supplying carbon-dust
and steam in suitable proportions for manu-
facturing gas.

In testimony whereof I affix my signature
in presence of two witnesses.

JOHN 1. STEWART.

Witnesses:

JOHN (CARSON;,
(x0. W. CARSON,

35

40

53




	Drawings
	Front Page
	Specification
	Claims

