| | - o 4S‘heets—'-Sheet'1.
. . W. F. BROWNE. -
- COMBINED STEAM AND GAS _GENERA.TING,APPARATUS.f

No. 195_;088._"‘ _ _Pitented Sept. 11,1877,

&

7/
i /

= ]
' I |
'
'
-
*
L]
.
]
*
d
.
1
1
.
-
- r
a
-
e
N '
r
a
. .
r
1]

i % /

FETFTEESN ; J: y i Lo
i. -1 T .

\ : AR Y e 4 R

|[ : ) ’ o Aa i ‘tl_-ﬂl -

oty 4""-."-.": 1 .-.

Vo "‘ )} ” e 1 e TR TR T

! ' i andh A (L

) $) R HENE P -L

A ko 1.

-."'.."‘..J"l--_';,,l kg

Sl me e wE v

- L] "'_'.' h.‘ . ¥ i'

. ".‘1-.‘ [] 'I k. ¥ n .:1.

. ‘h‘- [ i{l Iy -E. "
w~y -: LA | ;Ii -':.

=1 B B LIS ~7 e

T Z

it
# .
F
. S
- B L
*
r d K ‘." ‘
- o
:-i-:!l‘-.‘ e -
. [ ]
N il
it el
‘aw "'..
S AW
el LA
frwg . ~ o
'l..‘_ "
"'
Py o |
] |
- g '!...q- o
:“'.s “:ﬂ y
gt

:"l’fl’ LT *FF

F A iﬂﬂl‘?":
"li'

2
—
-
s

e

‘1hﬁhE!E!HElEiE\E‘ﬂ!h:‘ﬂHhE\E\EﬂHEiElE\E\2\E\ElE!iEIE\E!E‘hElﬂﬂiEHEhP\ElEhEﬂCHHEh?hEHEhEHEhJhE\E\ZhE\E\EhEHEﬁE\EHE\EhEHhE1ﬂ1E\E\Eh;\Ehﬂhﬂhﬂhﬂhﬂhﬂhﬂhzlﬂhzﬁn

N

n
1’4
I
[

|

—
= - .

e
F
‘‘‘‘‘‘
"F
*

g e ' ot ol amit aml ml aF sl sl A A S A A

,,,,,

) iy

-:f"l:::"r::‘
‘::""i """""
111111111

& fad

sl -
b’ —_— e .y —_——
’ -
- -r
L]

g Al o alie s P G Sl T SN G ol A e ¢ i b sl B - S A A A R SR B R e G el

—— —— e

""‘ B il T T P g G

[ T g T i N N Y T T

Al A A A Al T A R A A A

A gl gl e SR o el sl R S i N g AR T SR T T S ST T NN G A S - S kel — o ol o - E L Al G G

i o g g G G AR T gl U T A

r
i g M A ST A ST R G AR G e o i i e wile aml

LY

L}

\
v N

L
: : :
) ! )
\ : !

\

1 4 W1k
tll,r'iI

- I _

\ .
T2222 727227277272 278 \rrzsrsr' .

™

~-
" -"' - . *
.f‘;-#t
Fres N
p\-".r " ry i
ey
-, .‘ L
* Nl |
F |
. 9
Tl -
f-&ff"jﬁ‘:
P 4
"‘l._:.' ar
S A
‘E_If'i -
200

LTI A L’///// T w

4
- ' - C e T

1
"
AT el 000 Eiey™ R

S

- g R S
ﬁ. .
.
.
. .
R .

- -
-
I - )
[ ]

N. PETERS, PHOTO-LITHOGRAPHER, WASHINGTON,, D. €.




_____ 4 S-heetsﬁ-ShBEtz.. |

- w. F. BROWNE -
GOMBINED STEAM AND GAS GENERATING APPARATUS.

Ne. 195,088. ' Patented Sept.1l,1877.

A dd N bl & F BN R0 N KEIRERI —'-ul'llu'll_"—

- ///////////////////////////// /////////////

m____ﬁ:

%/IIIIIIIIIIIIIII’///“' '

o l
' FE? / |||||||||||||||’/‘"|" ‘

7/ TILIT '
%////M////////n/////////; /.

43




4§heetsﬂSheet3. -
W, F. BROWNE '
" COMBINED STEAM AND GAS GENERATING APPARATUS.

" No. 195 083 o Patented Sept 11, 1877

B '?rjrc?. |
|
|
|
|
|
|
|
AR ARy

T. L SN EEENEE RN | |
Ny .

-
N L - L

. 1
— - et e b - e - -
I-- == B e B —"!-—'-J——|-— == BN um B - ed |t
oER! 1358 ¥ B | | | |

- - _._-— - IR . |
| N ® A- i B I K-
sialn sialululnints . | _

= gy - I g ) - — ] 1= —~ =~ T R e |

|. l|.

-N, PETERS,  PHOTO-LITROGRAPHER, WASHINGTON, D. C.




4Sheets-—SheEt4._ '
W F BROWNE .
COMBINED STEA.M AND GA.S GENERATING APPARATUS

‘No. 195,088.  Patented Sept.1l,1877.

B I I
| 1 ]
. — i

—_—

T

N. PETERS, PHOTO-LITHOGRAPHER, WASHINGTON, D.C.




UNITED STATES

PATENT OFFICE.

WILLIAM F. BROWNE

OF NEW YORK N. Y., ASSIGNOR TO HYDROOARBON
STEAM GENERATING (_;OMPANY |

~ IMPROVEMENT IN CQMBINED STEAM-:AND'GA_S GENERATING'-APPARAT-US.

| Speelﬁcetlen fermmg part of Lettere Patent Ne 195.0851‘, deted September 11 1877 ; eppheab]en ﬁled
S Deeember 27, 1876. | -

To all whom @t mey Concern: S

‘Be it known that I, WILLIAM FRANK
BRrROWNE, of the city, eounty, and State of
New Yerk have invented some new and use-
ful Imprevements in Combined Steam.and
Gas Generating Apparatus; and do declare
that the following specification is a clear, full,
and exact deseuptlon thereof, the eceempeny
Ing drawings forming an Bbb@ﬂtl&l feature of
sald specification,and fully illustrating the im-
- provements herem set forth..

The object of the above-named invention is

to produce a cheap heat generating and-il-
lominatin g agent trem water and hydrocerben
geses o

TPhe improvements hereinafter specified COon-

sist in combining and arranging a retort Or

- retorts, drying a,nd heating chambers, with or
without purifiers contained therein, in the
furnace or fire-box, and beneath the com-
bustion- chamber, of a steam, gas, or a com-
bined steam and gas generating apparatus, in
combination with the conducting, mductlon
and eduction pipes and tuyere - - pipes con-
nected thereto, and within the openings of the
walls surrounding said apparatus, for the pur-
poses hereinafter specified ; also, the connect-
ing-pipes leading to and from said retorts and
steam-boiler to the heating and drying cham-
ber, and the purifiers contained therein, which

are heated by heat radiated from the eombus '

tion-chamber, and by heat passing through
flues connecting the fire-chamber with said
drying and. heating chambers, said combina-
tion of parts being for the purpose of gener-

~ ating carbonic-oxide and hydrogen gases for
heating, and carbureted-hydrogen gas for il-

luminating, purposes, said illuminating-gas
to be conducted to and purified within the

purifiers beneath the combustion - chamber,

after which it is conducted to a gasometer or
other receiver and stored for use. -

Another improvement consists in leeatmg
a retort in the uptake of the chimney, for the
purpose of utilizing the escaping heat, in com-
bination with the deeemposmg reterts within
the furnace and tuyere -pipes, as heremefter
epeclﬁed |

F1gure 1 represents a vertleel longitudinal

| the purpose of makmg 1llummamng -gas.

section of an im proved combmed steam and gas
generating apparatus. Fig. 2 is a horizontal

longitudinal plain section of the above-named
“1nvention.
~cut through the fire-box and combustion-cham-
“ber just below the crown-sheet of the boiler,

This view is represented as being

showing the retorts in-position. Fig, 3'is. the
right- hend side elevation of the apparatus,
showing the front ends of the retorts and
their necessary pipe-connections. Fig. 4 is a
view of the left-hand side of the combined
steam and gas apparatus. . This view shows

t the eduction or gas pipes and connections
| leading from the rear of the retor I:e to the fur-

nace within the apparatus.

The following description will descrlbe the
construction of the improvements ;. also their
application, uses, and edvantages |

Like ﬁgures, letters, and signs demgnete
correspounding parts in the several dlagreme

In Fig. 1, a, b, and ¢ represent retorts, in
which weter or hydre en and hydrocarbon

‘gases  can be generated from superheated

steam and all carbonaceous products which

cai: bé volatilized by heat. The gases herein
produced are to be conducted to the furnace
and burned therein. Theretort d is made some-
what larger than the retorts a, b, and ¢, for
This
gas 1s to be made in the usual manner of
making coal-gas in lar ge works; also, this re-
tort is located where it serves a double pur-
pose: 1t forms the top of the bridge- well of -
the furnace, with an intervening flue-space
between the bottom of the erown-sheet; of the
boiler and top of the retort, and between the
bottom of the retort and top of the bridge-
wall, thus allowing the heat to pass over and
under the retort. The heat that passes under
the retort strikes an auxiliary concave de-
flecting bridge-wall, E. This wall deflects the

| heat back upon the oppeelte side of the retort,

thereby causing it to be completely enveleped
in flame. I represents a volatilizing-retort,
built within the auxiliary bridge-wall, with
one or both of its ends projecting eutsule of
the walls of the apparatus. H is a volatiliz-
ing retort or vessel, for ublllzmg the radiating
heat. ’I‘he space beneath the cembustlen
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chamber can be divided into a chamber or | ing-cock for the same.

chambers, as shown in the drawings. These
chambers can be provided with doors and

then used for drying-chambers and other pur- |

poses.

A retort is shown in one of the chambers,
as will be seen by referring to Fig. 1. This
retort can be used for drying and heating coal
by radiated heat. After it becomes heated it
can be transferred to retort d, where its gases
are readily expelled and conducted off by
means of pipes to the purifier G, thence to a
gasometer or a condensing epparetus

a’ represents a flue-space beneath the retort

d, for the purpose of conducting heat from the

farnace into and through the chambers be-
neath the combustion-chamber, where it makes
its ' exit into and through the uptake of the
chimney. When it is found desirable to cause
the draft to descend beneath the combustion-

chamber it will be necessary to close the

damper o and open a’ beneath the retort d.
J1s.a coiled-pipe retort located within the rear
wall and flue-space. This retort is heated by
radiated and escaping heat. The pipe lead-
ing from the lower end of the coil communi-
cates with the retorts @, b, ¢, d, I, and H, while
the pipe extending from ‘the upper end com-
municates with the steam-drum through the
pipe n, and with an oil-tank, I, by means of
the pipe m. Through these. plpee m and n
steam and oil are conducted into the coiled
- rétort, where it becomes converted into gas,
or nea,rly 80, on its passage through the coil.

p p' are tuyere-pipes, which conduct gases
~ into the furnace. The pipe p discharges its
gas into the space between the crown-sheet
of the boiler and the top of the retorts, while
the pipe p’ discharges its gas between the bot-
tom of the reforts and the grate-bars g. 1 and
o are stop-cocks for regulating the flow of
gas.

In Fig. 2, a, b, ¢, and d represent the retorts
" as extendin oy across the furnace, with their
ends resting within the left-hand W&ll of the
furnace, while their front ends project through
the opposﬂ:e wall, as shown in the figure. o
¥ represent orlﬁces for indueting- plpe connec-
tions.

E is the deflecting bridge-wall, as shown in
Fig.1; L, combustion-chamber; s s, flue-spaces
between the combustion-chamber and the up-
take to the chimney. ¢’ s’ are dampers, which
close the fluess s, and £ the handle operating
the same.

v v v/ ¥’ are discharging-pipes, which con-
vey the gases from the retorts a b ¢ d to a
pipe, # x, which conducts the gases to the
tuyere-pipes, and thence to the furnace.

123678913 14 represent stop-cocks reg
ulating the flow of gas within the pipes enu-
merated. «»'%n’/isa pipe for conveying the vola-
tile products from the retorts H and I to the
- main pipe # . 10 11 12 are cocks regulatmg
the flow of gas from said retorts.

w w is a pipe, conducting gas from the re-
tort I to the purifier , 16 being the regulat-

neath the combusftion-chamber.

195,088

w’ is a pipe for con-
veying gas from retort d to the purifying-
chamber G.

In the side elevation, Kig. 3, I and G rep-
resent the ends of the retort and purifier be-
G/ 1s a pipe
for cenduetmg purified gas to a receiver or

-holder.

I and H are retorts located within the ma-
soury for receiving radiated heat.

a, b, ¢, and d, represent the front ends of
the hydrogen and hydrocarbon retorts, which

‘are located within the furnace or fire-box.

y v is a steam-pipe conveying steam to the
retorts @, b, ¢, d, 1, and H. a' &/ are short

pipes couneetmg the steam-pipe with their

respective retorts. The cocks 29 30 31 32 33
34 are for reguletmg the flow of steam to the

retorts.

44 is a continuation of the pipe lea.dmg from
the bottom of the coiled retort within the
stack, whereby the wvolatile products within
said retort are conducted to the retorts a, b,

¢, dyand I H. 17 18 19 20 21 22 23 24 25 ere

Step -cocks used to regulate the flow of gas to
the various retorts. |

Fig. 4 is a view of the opposite side of the

| apparatus seen in Fig. 3. In.this view the

rear connections to the retorts are seen.
is the main pipe, which receives all of the gases
from the retorts a, b, ¢, I, and H, after which
it pessee through the tuyere-plpes to the fur-
nace.” 6 7 8 9 10 12 are cocks.regulating the
flow of gases generated w1th1n thelr respect-

ive retorts. ’

w w is a pipe conducting gas from the re-
tort ¥ to the purifier (. V is a steam-pipe
leading from the steam-drum, &e.

The operation of this combined apparatus
is as follows: In the first place the boiler is
supplied with its requisite amount of water;
secondly, the retorts should be charged with
some carbonaceous substance; after which
build a fire upon the grate within the furnace,
for the purpose of heating the retorts to nearly
a white heat, and to generate steam to or
nearly a euper heating-point within the boiler.
After these two results are obtained the ap-
paratus is ready for generating gas, which is
accomplished as follows: Steam is admitted

| into the steam-pipe ¥ ¥, and is let into the hy-

drogen-retorts a, b, and ¢ by opening their re-

spective stop- cocke 32 33 34. The steam, on
being admitted into the retorts, becomes de-
composed on its passage through the incan-
descent carbonaceous substance, which ab-

sorbs the oxygen and allows the hydrogen to
pass off, through the pipe-connections in the
rear of the retorts, to the main pipe # #, which
conducts the gas to the furnace. By this
means pure hydrogen, that 1s within water,
can be converted into an element of combus-
tion ; but as this element will not be sufficient
to generete the requisite amount of heat, it be-

comes necessary to introduce another element

which is carbon gas. This gas may be ob-
tained from the products of petrolenm or solid
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~What I do claim as new, and desire to se-
cure by Letters Patent, is— -

1. In combination with a steam-generating
furnace, aretortorretorts, with theirinduetion,

carbons, which may be made liquid, or vola- |
tilized by heat or by a chemical process. This
- product is made to pass through the hydro- |
gen-retorts, where it will receive a high de-

gree of heat, and become united with the hy-

drogen, and form a fixed hydrocarbon gas, |

~ which becomes a powertul heating agent with-

- in the furnace.

~ When the products of petroleum are used
they can be injected into the coiled retort j by
a jet of steam, or otherwise. On the passage
- through the coil the produets will become vol-

atilized, and be conducted, through the pipe

J', to the retorts a b ¢ d I, as oceasion requires.
The pipes 2 2 convey the carbon vapor to their
- respective retorts. N
If it becomes necessary to enrich the illumi-

o nating-gas which is being made within retort

~d, petroleum-gas can be introduced by opel-
- Ing stop-cock 22 in the small pipe 2. The
- requisite amount can be ascertained by a test-
light. | | | ;

CIf it should be found that the steam is not

sutficiently decomposed by passing through

~ one retort, it can be made to pass through the

second retort simply by closing stop-cock 26
in the steam-pipe y and opening cocks 8, 14,

and 7, and closing 43 in gas-pipe ¥/, v/, and z,

. thus causing the gas to return in retort b;

: thence making its exit, through the pipe o,
Into the steam-pipe y; thence, by opening |

o stop-eock 54, 1t enters retort ¢, and makes its

exit, through the gas-pipe v/, to main pipe z,

~from which it escapes to the furnace. The re-

~ tort I'can be used to still further expand the

carbon gas before allowing it to enter an-
other retort; or it may pass directly to the
furnace through the main pipe z .

If there is a surplus amount of gas made
in the retorts a b ¢, it may be conducted off to
a gasometer or receiver, and afterward used
to start the fire within the furnace; and also
It can Dbe used for heating purposes about a
factory or building, or wherever this apparatus
may be erected; also, the illuminating-gas can
be stored in gasometers, and afterward com-
pressed into small receivers and delivered to
patrons for lighting houses, &e.

1 am aware that retorts have been located
within the turnace of a steam-generating ap-
paratus for the purpose of manufacturing gas
which 1s burned in sueh furnace. This feature
of the combination, heretofore specified, I dis-

. claim; but what I do claim is those parts and

combinations particularly set forth in the
claims. I am aware, also, that those parts

and combinations may be varied by slight mod-

ification of the parts and combinations herein
shown and specified without departing from
the essential principle and features of my in-
vention, whereby similar results may be pro-
duced. |

eduction, and tuyere pipes conneetfed thereto,
saldtuyere-pipesterminatinginopeningswithin
the walls of said furnace, whereby the gases

| are discharged from the tuyere-pipes directly

into the fire-chambers in which the retorts are
located. o R

2. In combination with the furnace of a gas-
generating apparatus, a combined bridge-wall
and retort, in combination with the flues be-
neath said retort and the deflecting bridge-wall,
as and tor the purpose set forth. S

o. The heating or drying chambers in the
rear of the bridge-wall and beneath the com-
bustion-chamberof a steam and gasapparatus,

In combination with said apparatus, substan-

tially as and for the purpose specified.

4. A puritier, g, placed in achamber beneath -

a combustion-chamber of a steam and gas
generator, the chambers being connected by

‘the flues &’ o, for conducting heat to and from
said purifier, for the purpose specified.

- b. A gas-generating retort in the uptake of

‘a chimney, for utilizing the escaping heat, in

combination with decomposing-retorts within
the turnace or fire-chamber of a steam and
gas generating apparatus, and eduction and

tuyere pipes for conducting gases from said

retorts into the fire-chamber in which said re-
torts are located. -

6. A tuyere pipe or pipes, p, opening above
theretorts and discharging their gases between

‘the tops of the retorts and erown of the fire-

chamber of a gas-generating apparatus, in com-
bination with the retorts in which the ‘gas is
made, and furnace of said gas-generating ap-
paratus. -

7. The tuyere-pipes p’ opening below the re-
tort, and discharging their gases into a fur-
nace beneath the bottom of the retorts a b ¢,
in combination with the tuyere-pipes p, retorts
a b ¢, and furnace of a gas apparatus.

8. The main pipe #, for conducting gas from
retorts to and through the tuyere-pipes p p’,
and within the furnace in which the retorts
are located, in combination with said retorts,
tuyere-pipes, and furnace.

9. In combination with a steam-generating
apparatus,retorts for manufacturing, heating,
and illuminating gases by the decomposition
of steam, hydrocarbon, and carbonaceous sub-
stances, and the purifier beneath the combus-
tion-chamber of said apparatus, as shown, for
purifying said gases.

WM., FRANK BROWNE.

Witnesses:
- "WM. B. HICKS,
L. BAINBRIDGE.
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