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APPARATUS FOR MANUFACTURING GAS.
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T

To all whom it maly concerm:
Be it known that I, JOHN L. STEWART, a

citizen-of the United States, residing at Phil-

adelphia, in the county -of Philadelphia and
State of Pennsylvania, have invented eertain
new and useful Improgements in Apparatus

for Manufacturing Gas, of which the following

is a specification, reference being had therein
to the accompanying drawings.

This invention relates toapparatus for man-
ufacturing illuminating and heating gas, and
embraces a number of special improvements
whereby either illuminating or heating gas
may be made at will in an economical manner
in the same apparatus and in successive oper-
ations, and whereby the apparatus is imore
conveniently and successfully operated, and
the heat of gases to be stored and of waste
products is more perfectly utilized in the dif-
ferent operations concerned 1n the manufac-

ture of gas.
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The improvements are applied to my im-

‘proved water-jacket furnace, in which the pro-

cess of and apparatus for puffing with com-
ressed aeriform fluid 18 used for breaking up
clinker and caked coal, covered by my Patent
No. 300,331, dated June 10, 1884.

‘The particular immprovements in the appa-
ratus constituting myinvention herein wiil be
pointed out in the claims. |

The improved process of manafacturing gas
described herein is made the subject of a sep-
arate application for patent, filed June 11,
1885, and bearing Serial No. 163, 822.

The apparatus is illustrated in the accom-
panying drawings, in which Figure 1 repre-
sents a longitudinal vertical section of the ap-
paratus. Fig. 2 is aside elevation of the first
heater or boiler, showing the steam -drum.
Fig. 8 is a top plan view of the apparatus.
Fig. 4 is a horizontal section through the base
of generator just above the water-bars. Fig.
5 is a horizontal section of generator through
the water-jacket just above the putfing-pipes.
Fig. 6 is a longitudinal vertical section of the
apparatus, showing modifications in the ar-
rangement and connections of parts.

The generating-cupola A iscomposed of the
lower fuel and decomposing chamber, B, and
the upper fixing-chamber, C, the two being

work, provided with numerous passages. The
lower portionof thefuel-chamber 1s construct-

ed of a tapering form from above downward

to or near the ash-pit D, which latter may 55
have vertical walls resting upou a foundation

of masonry. The tapering portion B’ and
ash-pit D are formed of an iron water-jacket,

or they may Dbe constructed of brick and pro-
vided with an interior water-jacket lining of 6o
tapering form, as shown. An inlet water-
pipe, b, connects with the base of the jacket,
and an outlet water-pipe, d’, connects with the
top of the jacket, and these circulating-pipes
connect with the steam boilers or heaters S 65

and N, as shown.

I designates the air-blast pipe from the or-
dinary blower, and it connects by a branch,
I/, having a valve, ¢, with the ash-pit, and

by branch E”, having valve ¢/, with the top of 7o

the fuel-chamber just below the superheating
and fixing chamber. Blast-pipe G, leading
from a compression-chamber,(not shown, Jeon-
nects by numerous short pipes g with the in-
terior of the fuel-chamber near the top of the 75
water-jacket. A steam-supply pipe, f, con-
neets with the ash-pit and conducts steam
from the drum of boiler S. Water-tubes o,
connecting opposite sides of the water-jacket,
form the supporting - grate. The cupola 18 30
supported circamferentially above the taper-
ing portion of the water-jacket by colamns'I.
Inwardly-projecting bricks I are secured in
the fuel-chamber to form a resistance to the
fuel when the puffing-blast is applied, as de- 83
scribed in my patent above mentioned. The
fixing and superheating chamber U is located
directly above the decomposing-chamber, and
is filled with refractory brick-work resting
on arch C', arranged to store the heat and go
present a large heating-surface for suaper-
heating steam, vaporizing oil, or fixing gas.
A number of vertical oil-vaporizing retorts,
K, having inclined shelves, may be arranged
in the fixing-chamber, as shown in Fig. 6, and g5

‘have oil-inlet pipes & connecting with their

upper ends, while their lower ends are left
open for discharging vapor at the base of the
fixing-chamber. Independent of such retorts
an injector, I’, opens directly into the top of roo
chamber C, for supplyving hydrocarbon oil,

separated by an arched partition, C',of brick- | which 1s sprayed or atomized by a stream of




water-gas or steam under pressure. Oil-sup-

- ply pipei,with a tapering nozzle,projects into
- the Injector, and back of the nozzle there

{n

connects a pipe, I, having valve f/,for supply-

1Ing water-gas undel pressure; also, a steam- -

supply pipe, «, having valve ¢, which con-
nects with the steam-dr um by means of pipe «.

Gas-eduction pipe H’ leads from the top of

‘chamber C and connects with valve-box H,
10

which connects by pipe H” with chamber V of
steam-boiler 5. A hollow perforated valve, 7,

1s seated in chamber H, and has a hollewstem

I, passing through a stufﬁng -box in the top of
Such chamber, and such pipe connects by a
flexibly Jomted pipe, A", with steam-pipe «
at ‘t, where a swivel-joint is provided. A

| f_'water-supp]y pipe may also connect with the
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‘hollow valve-stem and valve.
tion pipe, I, having a valve-box, connects
‘with the ash-pit-and with chamber V' of heater |
'S,'and the valve-box of such pipeisfitted with
a perforated hollow valve, [, and stem 7,“as
"above described. A steam: ‘pipe, I, preJeeI:s

into pipe L below the valve, for supplymg;

‘stéam to protect the valve from the intensely-
‘heated gases.
from’ the t0p of the fuel- chamber
“doors ‘are provided in the fuel-chamber ‘and
‘ash-pit for supplying fuel and removing-dshes..

A gas-outlet pipe, T, also leads
‘Suitable.

Pipe M, having valve m, connects chamber

and pipe M, having valve v, connects cham-.

35 pipes M M. Valve mis pleced between cham-

40

. 'ber V and pipe N, and valve w/ is placed be-
~ tween pipe N and chamber Y', for properly
‘controlling the flow of gases, as helemaftel
more fully explained. |
‘Boiler or heater S is mounted on'a masonry |

foundation, and is ‘provided with ehambers
V-V and the usnal tubes for the passage of

~ hot products of combustion and- “gases, "and

45

50"
‘box.

ond heater, 8/, i

“has a safety-valve, v, fitted to an opening in
1ts top.
‘bracket near the top of the boiler, and is con- |

The steam-drum s is suppmted on'g

The sec-
is mounted on the hydraulie
seal’ and wash-box P, and has an open extéen-
sion, /', dlppmg down into the water -of the
It is provided with chambers 'Y Y and
tubes, like heater S, and has a safety valve or

nected therewith by suitable p}pes

‘cap, 7, fitted to an opening in the top, which:

“valve is opened when desired for the escape

55

6o

of products of combustion into the box.

of the waste products of combustion, which

ate conducted up the hood or smck above,.
‘The extension y, dipping into the water of
‘box P, forms a sufficient seal to prévent the
“retuin of gas from the box to the heater, and

also, when cap ¥ is open, to prevent the flow

An
inclined plate, p, 1s provided in the box, just

above the end of extension y, for eeuelng gas
tobewashed totravel alonger distance throngh
the water. A scrubber, O, is mounted on the

box P and opens - into it at the bottom. Such
scrubber has the usual perforated or grated

A gas-educ-

—_

V with chqmbel Y at the tOpS of the heaters, | ‘apparatus just described may be somewhab

: modlﬁed without departing from my-invén-
‘For instance, connecting-pipe N may be 100
omitted, ‘and ‘simply the. straight pipe MM’
“with-slide- valves be used for connecting the

‘bers V’ and Y’ at the base of the heaters, and |
:plpe N, having valve 7, connects with the two

-and uneven expansion of the valves and seats

“tion.

332,569

shelves and -a rose-spray head at the top,
and is also prowded at'the top with'a safety-
valve or cap, o, fitted to an opening, and a 70
gas-outlet pipe, R. A trap overflow-pipe is
properly connected with the wash-box. Valves

h and I in the pipes next to the generator, be-

ing'hollow and perforated, and hamng hollow |

75
paratively cool by the flow of Steam into them -

stems for the supply of steam, are kept com-

and out through their perforations. The es-
caping steam also protects the pipes from the
intense heat of the gases, whereby warping

are prevented and tight joints are maintained.
A small leak thmugh valve {, however, when

1t is closed, would not be ebjeetwnable, as at
that time- the air-blast:is admitted to'the ash-

pit and the escape of a ‘small‘quantity of ‘air 8 5

‘into’¢hamber V' would compléte the combus-
“tion of* gaseous products descending threngh'-, |
‘the ‘boiler, or wouldk.simply ‘éscape- Wlth the
products of combustion at the top “of ‘heater
. Sf

A 'small leak also through valve &, “when g
it 1s closed and during the gas- menufeeture

would only let a small quantity of steam 11:1t0: |
‘chamber 'V, ‘where it' would “mingle with ‘the
“gas'and ﬁne ash, and finally be’ condensed in
th'e “wash - box and serubber and ald In- re
‘mevmg the dsh ‘and soot from the gas.

95

The coustruction and mrangement ofithe -

tops and bottoms of the heaters, -or pipés ‘M
M’ may be fitted with boxes ]JaVIIJ’D valve:seats

and provided with hollow perforated valve 1cj5
‘and stems' connecting with steam-pipes,” ]1ke_

those shown in pipes "H'and L. “The appara-

‘tus may also be modified, as'shown in' Fig. 6,

in which but one heater S is ‘used, Wthh is

“connected tothegenerator by pipes with v alves,
“as above ‘describied, and is provided with“an

escape pipe or staek X, for products of com-
bustion, leading from chamber V/, and eéxténd-

ing to about the top of the heater where it'is
‘provided with -a safety cap or Valve opening (15

into a funnel. The top chamber, 'V, of the

"boiler S'is connected directly to- the tep of
serubber O by pipe M, having valve m,-and
‘the serubber is- mounted upon the washer and
“seal-box P, the serubber having anopen-ended 120
‘extension, ¢/, dipping into- the water"of the
‘box and foxmmﬂ a seal with the liquid, as pre-
viously described. Scrubber O 1s ‘mountéd

on the opposite end of the box and - has gas-

80

—-—

outlet pipe k at the top. The Scrubbels are 125

‘provided with safety - valves o ¢” and rose-
epray heads r, connecting with supply-pipe +'.

‘The appar atus constructed and arranged‘as
described 1s adapted for the manufacture:of
gas from either bitiuminous or'anthracite coal, 130

‘and for making either illaminating or heating
‘gas'at will and in successive - eperatlens

=16

‘may be operated in a variety of ways for pro-
ducing the exact quality of gas desired and

.
17/’"‘
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jector by opening valve c.
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from the material found most economical or |

convenient in any particular locality.

First. Forthe manufacture of pure water-gas
for heating or motive-power purposestheappa-
ratus is operated as follows: The steam-boiler
S and heater S are supplied with water till it
rises to about one-half the height in the steam-
drum s, and al] the valves being closed, I then
open valve or cap # on top of the generator,
which is arranged so it can be moved one side,
and start a fire in chamber B’ of the generator,
air being supplied by leaving the ash-pit door
open, causing a natural draft, or an air-blast
may be supplied through Dblast-pipe I’ by
means of a blower run by a gas-engine or a
steam-engine supplied {rom an auxiliary
steam-boiler, until sufficient steam 18 gener-
ated by means of the jacket and heaters S
and 8. Air is also admitted abovethetuel for
causing combustion of the carbonic oxide or
other gaseous products rising from the fuel,
and thereby heating the body of refractory
brick-work insaperheating and fi
ber C. After the generator and chamber C

have been dried and heated, the valve z and |

ash-pit door are eclosed and valves k, m/, and
y are opened and the hot products of com-
bustion passed down through boiler S and
up through heater S’ intothechimney. When
a body of incandescent or highly-heated
fuel (anthracite coal) several feet thick is
formed in the generator and chamber C is
heated to the proper temperature, the air-
blast is shut off, valves i, m/, and y closed and
valves [ and m opened, and steam is admitted
into the top of superheater C through the in-
The steam pass-
ing down through the brick-work ishighly su-
perheated, and is then passed into the incan-
descent fuel, where it is decomposed 1mto free
hydrogen and carbonic-oxide gases, which,
escaping at thebase of the decomposing-chani-

‘ber, pass up through boiler 5, down through
heater &', through the washer and scrub-

ber to the place of storage or use. "The de-
composition of steam 1is continued till the
temperature of the fuel and superheater is
reduced too low, when the apparatus is re-
beated and the manufacture of water-gas is
resumed, as above described.

Second. In themanufactureofilluminating-
oas the operation isas follows: The tempera-
ture having been raised to the proper degree
in the same way as for making water-gas, all
the valves being shut, valves [ and m are
opened, steam admitted through injector I at
the top of superheater C and water-gas made
till the temperatfure in the generator becomes

‘reduced to the required degree for vaporizing

hydrcearton liquid and converting the va-
pors into a fixed gas. Hydrocarbon oil 1s
then admitted through pipe ¢ and sprayed
with compressed water-gas or steam (prefera-
bly the former) admitted into injector I, the
oil being in suitable proportion to produce gas
of the desired candle-power. The hydrocar-

Xing cham-

and air.
way and for the same purpose in any part of

take place.

is protected from destructive decomposition
while passing through the heated fuel in the
oenerator. The illuminating-gas, 1f passed
through the fuel, is passed off through pipe
L, and through the water-heaters and scrub-
ber. In case the fuel is too hot forsafely pas-
sing illuminating-gasthrough it, such gas may

‘be passed off through pipeT, connecting be-
tween the surface of the fuel and the bottom-

ofthe superheater,and then conductedthrough
the water-heaters and scerubber. Ifisevident
that at the commencement of the operation the
fuel and superheater need 'not be so highly
heated as to require the preliminary passage
of steamthrough them to reduce the tempera-
ture to the proper degree for making illumi-
nating-gas, though by the sccond method of
conducting the operation water-gas and illu-
minating-gas are economically made in the
apparatus in successive.operations, which un-
der some circumstances 1s quite advantageous.

Third. lluminating-gas can also be made in
this samer generator by heating to the proper
temperature; then, all the valves being shut,
valves it and n are opened and oil is admitted
over the surface of the heated fuel, or directly

into vaporizing -retorts I, set in the super-
heater, as shownin Ifig. 6, 1n which case the oil

vapors will pass out over the fuel in the gener-
ator, and at the same tinie steam is admitted
at f, which in passing up through the incan-
descent carbon is decomposed in the usual
way, the resulting gases as they escape from
the surface of the fuel commingling with the
hydrocarbon vapors. The mixed gases and
vapors are then converted into a fixed gas
by passage through fixing-chamber C, which
oas is passed through pipe H' down through
boiler 3 through pipe N, down through heat-
er &', and out through the washer and scrub-
ber. During all these operations steam in

small quantities is kept passing through the
valve-stem and valves A2 and I 7', so as to

prevent their becoming overheated, and when
cas is belng generated and discharged from
the bottom of the generator steam 1is also
turned on through pipe 1", so as to keep the
pipe and valve-seat from getting overheated,
and also to thoroughly saturate the gas and
dust with steam, so that when they reach a
cool place, as the washer or scrubber, the
steam will condense and carry the dust or
ashes with i1t into the wash-box. After dis-
charging gas from the bottom of the generator,

and before turning on the air-blast to again

raise the heatin the generator,I turn on steam
at f for a few moments, so as to drive out all
the gas and prevent any explosion of the gas
Steam can also be used in the same

the apparatus where explosions are liable to
The ash-pit at the bottom of the
generator can be made any desired depth for
the reception and storage of the ashes that
fall through the water-tube grate-bars, and
such deep ash-pit may be divided by a hori-

bon vapor being thus mixed with water gas, | zontal partition having a damper or valve and
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- manipulation of valves, &e. ,as will be readily

1O

L5

20

- 25

placed a short distance below the grate and |
the lower chamber be provided with an outer

door. |

The processes for making gas may be car-
ried out in the modified apparatus illustrated
in Fig. 6 1n about the same manner as above

described, the slight changesin the apparatus

requiring only sach slight changes in the

nnderstood by any gas-engineer.

The water-tubes connectmw oppomte sides

of the water-jacket and mrmmfr the support-
ing-grate are not claimed in combmatmn with

.the ”‘enerdt{)l in this application,as such mat-

ter 1s claimed in my .-;Lppllmtlon filed Apul
30, 1385. |

I‘LLV]I]g described my invention, I claim and
desire to secure by Letters Patent—

1. The combinationof the fuel-chamber hav-
1ng a steam-inlet pipe at the base, a chamber
containing refractory material located above
1t, an oll-1njecting pipe connected with the top
of such chamber, and a gas-discharge pipe
leading from the fael or generating chamber
for the purpose desc,rlbed

2. The combination of the fuel- ch&mber a

chamber located aboveand provided at its tOp

- with an injector having connecting-pipes for

30

35
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45

0

oll and steam, and a gas-outlet pipe having a,
valve connecting with the base of the fuel-
chamber, for the purpose desecribed. |
3. The combination of the fuel-chamber, a
chamber containing refractory brick-work di-

rectlv above, pmwded with an oil-injecting

pipe at the top and a gas-outlet pipe leading

drom the generating- ehamber for the purpose

described. |

4. The combination of the fuel- chamber, a
chamber containing refractory brick-work lo-
cated above and pr rovided at its top with an

1njector having connecting g-pipes for oil and

water-gas, and a gas- outleb pipe connecting
with the base of the fuel-chamber,

D. The fuel and decomposing chamber and
the superheating-chamber containing refrac-
tory brick-work, arranged in relation to each
other, as described, in combination with the
steam-inlet pipe at the top of the superheater,
and the gas-ocutlet pipe connecting with the
base of the fuel-chamber and with a boiler or
water-heater, and having a steam-jet nozzle

. and a valve, for the purpose deseribed.

of a gas apparatus,
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6. The decomposing-chambef and fixing-

chamber constructed, asdescribed,in combina-
{ tlon with a boiler or heater, a pipe provided 55
with a controlling-valve connecting them at the

top, and a pipe provided with a controlling-
valve connecting them at the bottom, and a
gas-outlet pipe leadmg from the heater.

7. The generator and boiler or heater, in 6o -
combination -with a connecting-pipe, &hollow
valve therein having a hollow stem, and .a -

flexible pipe connerbmg the latter with the
steam-drum or other source of steam-supply,
for the purpose described,

8. Incombination with a gas-connecting pipe
110]10W perforated vaive
havmcr a hollow c:te:m and a flexible pipe con-
nectmﬂ' such stem WIth a steam-chamber, _for
the purpose described. .

9. ln combination with the pipe connecting
the generator and boiler or heater, a hollow
Valve having a hollow stem connectmﬂ* with a
steam- chmnber, and a steam-pipe conneﬁtmﬂ-‘

5 .

with the gas-pipe and adapted to spray stectm 75

against the valve, and also exhaust gas from

| the o eneratm

10. The combination of the’ genelatm 2
steam boiler or heater, and a second heater or

scrubber, pipes havmﬂ' controlling-valves con- 8o

necting the wenemtm and boiler at top and
bottom, and a pipe having a controlling- valve
connecmw the  boiler and second heater or
scrubber at top, for the purpose described.

11. The combination of the generator,

a 85

steam boiler or heater, pipes havmg valves -

connecting the two at t0p and bottom,.a3econd

“heater conneeted’ with the wash- box at the

base, and having a safety and escape valve ab

pipe N having valve n, connecting the two
pipes, as and for the purpose descrlbed
12. In combination with the genelator ‘the

pipe connecting with the base of the generator.

‘the top, pipe M M’, having valve m w/, con- go
necting the heaters at fop and bottom and

| pufﬁnﬂ*-blast pipeGand inlet-pipes g, connect- 9‘5'
1ng with the middle portion of the fuel-cham-
1 ber and the usual air-blast and steam-supply

In testimony whereof I affix my signaturein

_presence of two witnesses..

'JOHN L. STEWART.

W’ltnesses
(CHAS. W. WILLIAMS
- CHAS., F. VAN HoRnN.

.,
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