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SRR JOHN L STEWART OF PHILADELPHIA PDNNSYLVANIA

o SPECIFICATION formmg part of Let.ters Pa,tent No 282 399 da,ted J'uly 31, 1883,
B o | | Applwatmn ﬁled J&nu'u'y 1.3 188'? w{l\nmndel) | -

Ta a,Z?’ whom zzﬁ nw,y cancern |
~ Be it known: that I, JouN L. ST .....WART of
. the city and county of Phlladelphla ‘and State
o of Pennsylvama have invented certain Im-
. 5 provements in' Apparatus for Producing Tllu-
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. ingisa speclﬁca,tmn refereuee being “had to
o ,'_the aceompanmng dmwmg% formm pzm:-t
S ;-_.thereof - o
10 My invention. relate% to appal atus f01 ]_)lO "
ducmg hydrocarbon and fuel gas for hemtfmgf
. and 1llumma,tmg purposes
- . Intheaccompanying dm,wmn‘s, Flgure llep-
- resents in central vertical longitudinal sec-
. 15 tional elevation an apparatus conveniently em-
©.  bodying Iy improvements and designed-for
..o - the carrying out of my process; Flg 2, asec-
= - tional plan, taken on a hor 1zontal p]-me pro-
S S0 Jected on the dotted line « ¢ of Flg 1, of the
. 20 air-distributer which communicates Wlth the
SRR T ~ mixing-chamber; and Fig. 3, asimilar view, on
N the line b & of Fl 1, of the gas- 311perhe&tel
- Similar letters of 1eference mdlcate €OrT e-;
SpOIldl]]g' pa,rts | |

''''''

~ + . form hollow ecasing composed of fire-brick or |
~other suitable refractory-substance, prefer-
~~  ably.incased in an e11ve10pe B, of Sheet -iron,
~i 3o Within the hollow interior of this- casing are
. o ‘contained- the gas genelat()r or eombustlon
~ chamber, the’ mixing-chamber, the gas-super-

. .hydroearbons are vaporized, while various con-

- nections hereinafter more fully described, - -
. Cis the. gas-generator, located in the lowelf'
- portion of the casing and formed by a cylin-
.. 4o driform xvater Jjacket, D, set within the brick-
S workoor masonry of the casing, and pwwded

. forced into the J&ert The jacket is at its
ST -upper ‘extremity in communication with the
-+ 45 mixing-chamber, which-is formed within the

T casing 1mmed1&tely below the superheater and

SR .:,fabove the gas-generator, and’ at its lower ex-
Lol tremlty 18 canformed mto or adapted to inclose

: 50 within. the generator 1ests ‘and through a, (lis-

R said charcre can be Wlthdl awn.

 minating or Heating 'Gas, of which the’ follow-

25 Intheaccompanymg flra,wmo*s, Aleplesentsﬂ_i
. 7 a vertically erected and preferably cylindri- |

‘:. . ~ heater, and the retort within whmh the hquid

i S 3 5 nections for steam, air, and the liquid hydr 0--'_
| _carbons are a,pphed to 1t asare also other con- |

. with a ‘water -inlet, d, through Whlch wateris |

 afire box, upon which, as a base, the charge |

- charging-port, F, comnmmeatmg with Whlch_'

Gare passaues leadmn* fl om tlle W ‘"Ltel ]'wLet
to the water- -space of the boiler, hereinafter de- .
seribed, and permitting of fr ee cir culation of 55
heated watel between the t“ 0O wnd the genera-

! tion of steam.

g are. steam- inlets 01)611111'3' w1th111 the mte |
I'lOI of the water-jacket and designed for the EE
-_mtloductlon of steam to the charn‘e They 60

| are fed from a steam-supply pipe, ¢, leadmn h

from the major steam dlum, a8 hel emaftel de- . -
seribed. S
‘H is the mixing- Gh’hlillbel in Whleh the air-

| blast is superheated and in which the commix- 65 o

ture and fixing of the gases take pL;we, it be-.
g, as Statecl above the water-jacket of the = -
generator and conveniently inclosed as to its = -
upper portion by means of an arch of masonr vy
which supports the retort and the shelves or 70 .
other refmetory bodms cont‘mued in the Supel T
_he&tel e . |
Tisa c,hargmg chute opemng‘ 1111:0 the mix
:mg -chamber above the water J‘whet f01 the R
purpose of charging the generator. - . gK
. .dJ18 an air- dlstllbutel replesenﬂ;ed 111 Lee R
,tlonal plan in Fig. 2, and being in the appa-
ratus described a cir cuhl (311‘11111@1 built into
-the masonry of the easing about the mixing- .
chamber, and- commulueatnw with the latter 8o -

! ata pomt below the arch bV me&ns of T ftdnlly .

'd1sposed tuyeres Joooo | :
- K is an air-supply pipe, Supposed in com-
munication with s any SlIlt‘Lble fanorother blast-. =
producing device, and opening into the air- 8¢
*“dlstllbuter and also mto the ﬂasm‘euemtm at
& pomt or points below the chalﬂe - |
“ 1,18 a retort -vertically elected coneentu |
| ca]ly within the sup erheater, and conveniently =
rested upon:the arch whleh divides the mix- go -
“ing -chamber froni, said superheater. TI6is -

| plefeldbly made of ﬁlepelay lined with iron, . 'i';:':

“and is provided:with a cover,l: adapted to be R
removed to enable the bummﬁ* out of any - -
fixed earbon should the latter collect upon the 95
inside of the retort, the burning out being. ef- . =
fected at the time When the ﬂenelator isbe-

‘ing heated up. The retort is llltelll‘ﬂly pro-.-. . -

vided with broken fire-brick I* or other ré-
fractory substances, or, if desired, with down- 100 "

w&rdly-mchnedprogeetlons ledﬂ'es orkindred
contrivances, the  office of whlch 19 toretard |

the too 1&1)1(1 descent of the -atomized liquid -

| hydroembans n or der th&t they may be con- '

ol .
Y T T




verted into vapor before reaching the dis- | wet or dry steam.
- charging orifice or outlet at the bottom of the

~ retort, and thereby to prevent the decomposi-

10

LS

tion of a portion of the rich hydrocarbons
into fixed carbon by the falling of said hydro-
carbons in a liquid condition into the body of
incandescent carbon inthe generator below.

I’ is an inlet for the oils or liquid hydrocar-

bon, which is arranged to open. into the upper ;

'porti‘on of the retort at a point below the re-

tort-cover, and which 1s. formed and directed

in such manner as to occasion the atomizing
of the oils at the top of the retort.

‘M is the gas-superheater, which is prefer-
ably a cylmdrlform chamber formed in the
upper portion of the casing, which at such

portion is best enlarged, as shown, concentri-

- cally around the retmt "beVe the Supportmn-
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arch. It has communication with the smoke-
space of the steam-boiler by means of the lat-

eral conduit m, and is closed at the top by a

gas-tight valve or man-hole, N, of any suita-
ble construction, and placed in line below a
stack or funnel, n. The office of the super-
heating-chamber, as such, in the fixing of the
oases 18 well understood.

O is a vertical boiler erected in convenient
proximity to the-casing above described, and

connected 1n fixed relation thereto by means

of the above-described conduit m, leading
from the superheater into its smoke-space,
and by means of the passages (x, leading from

‘the water - jacket of the generator into its

water-space. This boiler conveniently con-
tains anupper smoke chamber, o, and a lower
smoke-chamber, 0*, which are comlected by a
series of Vertleal Smoke -tubes, o’. The con-
duit m, leading from the superheater, com-
municates with. the upper snioke - chamber,
and a discharge-conduit, P, leads from the
lower smoke- chamber to the wash-box herein-
after described. At its upper end the boiler
1s provided with a safety—vfmlve or man-hole,
o”, in line below a stack, #* |

R R are two minor steam.- drums communi-
cating with the water-space of the boiler af;

the upper portion thereof, and for convenience

SN

60

-~ This. arrangement of worm and connecting-
pipes can be modified at will, that arrange-

65

disposed upon opposite sides of the boiler,
and suitably bracketed or supported there-
from. They both communicate with a major
steam - drum, R*, suitably supported trans-
versely upon said minor drums and acting as
a steam-reservoir. 'T'hese drums are smtably
supplied with gages, safety-valves, and other
common contrlvanees

Q 18 a superheating-worm colled in the up-
per smoke-chamber of the boiler, communi-
cating at one extremity with the major steam-
drum and at the other extremity with a pipe, 7,
leading to the steam-supply pipe ¢, which ]’lt
ter pipe 18 also, 1f desired, in communication
with and fed from the maj or steam -drumn.

ment which I have rcpresented being, how-
ever, convenient. By the prowvision of suita-

BED, 300

By the application of the
worm I supply superheated steam through
the steam-inlets g, which open within the in-
terior of the water-jacket, to the charge in the
generator. - Aswill be I‘G‘ldﬂy 11nderstood the
Water heated 1n the water-jacket @1r0111ates

throughout the water-space of the boiler, and .

aids in the generation of the steam, Whlch as
stated, 1s 111t1 oduced to the charge, whﬂe ﬁlst

the W‘lSte heat and then the hlﬂhly - heated -

gases from the superheater pass through the
conduit m to the upper smoke-chamber of the
boiler, and thence pass through the smolke-
tubes to the lower chamber, and pass out

through the discharge-conduit P, in so doing
‘having entered at the top of the boiler, where

the water is hottest, and left at the bottom,
where the water is coolest, thereby keeping up
a continuous generation of steam and 11‘(111:«:1110

nearly all the heat from the oenerator..

S 1s a wash-box of any 1:}refel.red construc-
tion, vertically above which is disposed a

‘branch conduit, s, centrally immto which opens

the discharge-conduit I? from the boiler. The
upper extremity of this branch conduit opens

in line below a stack, §', and. 18 controlled by a

valve, s*, while the lower extremity opens be-
low the level of the liquid in the wash-box.
The wash-box communicates through an exit,
T, with a scerubber, U, of any preferred con-
Stlucuon from Out Of which the gas 18 con-
ducted to the purifiers and gas- ‘holder through
a second exit, v. That construetion of the
wash -box and scrubber represented is con-
venient. - Other forms of devices for similar

purposes may, however, be substituted in their

stead.
The valves upon the top of the superheater
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boiler, and branch conduit all act both as man-"" "~
holes and (being weighted) as safety-valvesin

case of any excess of pressure..

The genérator-valve may be opened to per-
it of the escape of the waste heat without
passing it through the boiler in case too much
steam 18 genemted

The valve s* on the branch condult 18 not
only, when open, employed to permit of the
escape into its stack of the waste gases after
they have been passed through the boiler, but
1s also, when closed, 'designed to direct the
passage of the hydrogen or hydrocarbon gas
downwardly through the lower extremity of

‘the branch conduit into the wash-box and off

through the scrubber and purifiers to the gas_~.

holder
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Having now described a form of apparatus -

| convemently embodying and effectuating my
| invention, the operation of that apparatus is as

follows: I first fill the water-jacket and boiler
with water up to the water-line in the minor
steam-drums, then open the valve s* upon the

- branch condult s, and then, keepingthe boiler
‘and superheater valves closed charge the gen-

erator with coal or other deslred carbonaceous

material through the charging-chute I, and fire
the same.

The blast ot Q1T 1S thu:l under

ble cocks the generator can be fed either with sul‘mble regulation, admltted both into the.

125
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- whole until the desired quantity of gas has
In said operation, as Wﬂl be
| 1ead11y understood, both the *ﬁaste heat and.
-~ the highly-heated gqses from the generator are

| _-bottom Of the generator zmd through the air-

at the top of the branch (3011{111113
- the generator is filled with incandescent car-
~ bon, both the superheater and retort heated
s to the proper temperature and the steam in |
- shut off the air-blast and close the valve $< of

distributer- into the mixing-chamber. Dur-

ing this period of the operation, the waste
- gases generated pass through the 1101161 gen- |

erate steam, and escape tthllﬁ‘]il the valve 8§

the boiler raised to the proper pressme 1

the branch condmt and at the same time turn
- on the steam into. the incandescent carbon in

SR ~ the generator, and admit the liquid hydrocar- -
oI5
- Theliquid hydrocarbons.are atomized at the
- momeént of their entrance into the highly-hedt-
-ed retort, and the atomized particles descend |
through the retort, and are finally converted

bons under pressure into the top of the retort.

into vapor w1th0ut coming into contact with

- the 1nmnd§seetﬂt carbon or other hlﬂhly-heated

- substance in the gener ator, and said vapors,en-

‘are stored for dlstrlbutmn

~ tering the mixing-chamber, therein commmgle-
.. with the gases escaping “from the generator

from the decomposmon of the steam inits pas-

~ sagethrough the body of incandescent carpon,
- and after Sald commixture in the mlxmg—'
- chamber pass up through the superheater,are-
~decomposed and fixed thelem and pass out
through its conduit into the uppel smoke- |
UL chambe1 of the boiler, thence down thr ough.
- thetubes into the lower smoke-chamber, out
“through the discharging:- conduit, and down:
.'thmﬂﬂ*h the closed blfmeh eondmt into the

s

wash- bo*s: whenece they pass to the: scrubber,

The above operation is to be 1.epea,ted as a

been generated.

~ in turn caused to pass through the same cham-

4
T 'opemm of.its-valve or forced thr oucrh the wa-
- ter in the wash-box by its e]osme

- passage they are also both first caused to en-
- ter the boiler at the top,where the water isthe |
s est

~ bers and passage-ways to- the discharge-con--
duit, and are there either discharged by the

- In the

hottest and t0 leave it where the water is cool- -
The alr blast eneountermw the brick-
work of the air- dlstrlbuter and 1111:{111{) cham-

+ ber, becomes superheated insaid mixing-cham-

..posed 117(11 ocarbon gases from the. ﬂenemfm
| -msules the:u 111016- 1::erfee’r combustmn B

Sl ' - ber and, mixing with the partially-decom-
N B 55

“As soon as.

the decomposition of said hydl oealbon vapms L

bination with the superheating
‘chamber having one or more ednctlon -pipes,
‘and the central vertical retort, ,open at the bot-

tom, having an oil-inlet pipe near the top and
eontmnmﬂ‘ suitably disposed and refr actory

I—l—-—

Whlle 1t is desmable 1t is not esqentml that

the steam admitted to the "3"61161 atmr should be . .

‘superheated. -~ |

It will be undelstood that the llqmd hydro-
carbons, while atomized at the top of the retort
and V&pomzed in the course of their passage.
downthrough it, arenot decomposed until ‘rhey“.
commingle With the gas in the mixing-cham-
ber and in their passage through the super- -

heater. This is due to the fact that the re-

60

tort, being heated extemally, cannot become

SO hlgh]y hemted in it interior as to occasion

in their passage through it.
Having thus deseribed my inventi 011 I 0131111
and dGSLl] e tosecure by Letters Pcbtent-—- o
1. In an apparatus for producing heating -
and illuminating gas, the generator provided
with awater- J&leet and Supply -pipes, in com-
and fixing

7,5;

8o

material, Wheleby oll may be vaporized by =

1 passage over therefractory materialand mixed
with gas rising. from the geuemtm and the -
| mlxture converted Into a fixed gas in the su-
pelheatmg chamber substantmllv as set forth.

2. In an appar atlls for 12)10(2111(311]*3" heating
and illuminating gas, the generator provided

with a water J*Lcket &nc‘t Supply pipes for air
-and steam, in combination with the Superheat

ing and ﬁxmg chamber having an oil- -Vaporiz-

| ing retort, the steam-boiler, a pipe eonnectmn
‘purifiers, ‘md to the gas- holdel where the'y

the smeke flue thereof w1th the superhe%tel o

as and for the purpose described.

water-jacket, asand for the purpose spemﬁed
In testlmony whereof I have hereunto signed
my name thls 1013]:1 dfw of Janunary, A. D. 1883

N JOHN L
| In plesence 0f-——- ..

. RANDAL MORGAN,
J. BONSAIL TAYI OR. -

| and pipes connecting the water-space. of the
| boiler with the wafoer Jachet of the Denemtm
‘3. In an apparatus for producing heaﬁuno S
‘and illumipating gas, in (*ombmatmn, a gas-
generating chamber provided with an inclos- B
ing water J&ert and asteam-boiler, thesmoke-- =~
flues of which at one extremity conunuluca,te----
‘with said generating-chamber and at the other
extremity Wlt]l a dlsclmlﬂ'e conduit, and the =~
‘water-space of which. commumc&tes W1th said

100 -

105
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