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UNITED STATES

PaTENT OFFICE.

WALTDR BLAKE WRIGHT OF CHIGAGO ILLINOIS, ASSIGNOR TO YVILLIAMS
& WRIGHT, OF TROY, NEW YORK

HYDROCARBON-FU RNACE.

“ SPECIFICAT:ION_ fgrming part of hetters Pate_nt'No. 370,841, dated October ~-‘:Jc, 1887,

Application filed July 10, 1886. Serial No. 207,706.

(No model.)

o all whom it may concern:

Beitknownthatl, WALTER BLAKE WRIGHT,
of Chicago, in the counby of Cook and State
of 1llinois, have invented certain new and use-
ful Improvements in Hydrocarbon-Furnaces,
of which the following is a specification.

My invention relates to furnaces adapted for

' using hydroecarbon fuel, and has reference to

(O

15

20
'25:
30

~all of the heat.
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a novel arrangement of the furnace-setting, in
the consbructlon and ar rangemenb of the burn-
ers and the generators, in the construction of
the gas-chamber and the grate, and in various
other features and details of construction,here-
inafter set forth.

~ In the drawings, Figure 1 is a longitudinal
vertical section through the furnaceof a steam-
boiler, showing my Improved apparatus ap-

plied thereto; Fig. 2, a vertical transverse

sectional view; Kig. 3 a horizontal section;
Figs. 4 and 5, wevﬂs 111ustrat1ng the construc-
tion of the mJector and Figs. 6 and 7 views
illustrating a slight modification in the ar-
rangement of the Tetorts.

A indicates an ordinary return-flue tubu]ar
boiler, and B the brick-work or setting thereof,
which varies from.the usual plan in partlcu
lars which I will explain. That portion of

~ the setting or masonry in rear of the bridge-

wall G, 1nstead of being flat, as usual, is made
concentric with the boiler A asshown in Figs.
1 and 2, so as to bring the burning gases as
close to the boiler as possible, thereby utilizing
I have found by practical
tests that much heat has been lost under prior
constructions, and that smaller passages are

needed for the gas used 1n this and mmllar_
furnaces than where coal and like fuel is used.

The second point of novelty in the setting

. consists in providing air ducts or passages D,

40

45

%

which extend from the rear of the furnace to

opposite sides of and openinto the fire-box, as

shown by the dotted lines in Figs. 1 and 2

It will also be noticed that these passages
D are provided with openings - E underneath
the boiler A and adjacent to the burners.

It will be seen that the passages D extend
for a long distance in proximity to the pas-
sage or space occupied by the flames, and,
being separated therefrom by a thin partition
or shell of fire-brick, the alr is highly-heated,

the fire-pot isdelivered ina highly-heated con-
dition into the different parts of the furnace.
Burners 3 are placed beneath the boiler at
suitable points, and alsoin the fire-box. These 53
burners consist of iron piping, perforated,
and provided with nipples, if desned those
beneath the boiler and in rear of the brldge
wall being curved to conform to the shape of

the boiler and embedded slightly in the brick- €o
work or masonry to retain them properly in

position. The pipe I, connecting the series
of burners, extends vertically within the
bridge-wall, as shown in Fig. 1, and 18 pro-
vided with valves or cocks H and H? which 65
are operated by means of wheels secured to
stems or rods connected with the valves and
projecting out through theside of the furnace,
as shown 1n Fig. 2. .
Between the valves H’ and I’ i1s a small 7o
branch pipe, H?, which communicates at one
end with the pipe H and atthe otherend with
a gas-chamber, I, as shown in Figs. 1 and 3.
The gas-chamber is preferably, though not
necessarily, elliptical in cross-section, extends 7 g
across the rear end of the fire-box, projects out

- through both sides of the same, and 18 pro-

vided with removable caps or end plabes.
Communicating with and extending from the
forward side of gas-chamber I i3 a series of 8a

pipes, J, which are carried out through the

front of the furnace, and provided at their
outer ends with removable plugs J’, to facili-
tate the removal of deposits, &e.

“Grates composed of tubes adapted to receive 8z
water have long been used, and of course 1
make no broad claim thereto |

Just ingide the front wall these plpes are
provided with a T-coupling, J% from the lower
branch of which extends a short pipe, J°,which go
connects them with the front one of the gen-
erating-retorts, K° the latter being in turn con-
nected with the remaining retorts, K and K.

- Below the valve H* the pipe H extends along -
the bottom of the fire-box, and is perforated 93
to form burners G, the p_lpe being also insome
cases extended upward in the front part of the

‘fire-box, so as to burn the gas in the upper

part thereof, as clearly indicated in Hig. 1
The retorts K K’ K like the gas- chamber I, 1co
are advisably elllptlcal 1 Ccross-section and

and by the 0pemun's E and the openings m | pro_]ect through or beyond theside walls of the
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RS N R :]o_nel end with the cas-chamber 1, as.shown |
. 2,the pipe being provided with a v alve, 1A

o . :l‘;he hy dmcmbou 1s fed to the injector
T :thlouﬂh a pipe, (), connected with a suitable |

SRR :aupply- the quantity supplied: to the lnjectm T

F

B :b:emn contxo]led by aQ Vfﬂve ﬂé’. S mterlor of 'the hollow stemd- the ]sabter-mw*ht go; EENEES
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e R i1~ ;1hounh of course the flange may be omitted | a and h w111 move: to reth-er . By -contlollmg- o

::md- the fore end- o-f -the-cs I-]I]del thl ea,ded toz

opening near the rear end of the hollow stem
d 18 reduced somewhat to receive a second
valve-stem, 2, projecting out through the rear
end of stem d, where it is provided with a

The o1l and steam sprayed by the injector M
into the end of the hot retort K produce a gas,
the hydrogen of the steam being liberated and
enriched by the oil, the gas then passing

;the steam at the l)omt of deh-very 1 am ena- z_; SEREEEEE

thr eaded mte1 ml]y to reccive a hollow valx C- out fm}, chann‘e in 1)1 essme 105

stem, d, which 1s threaded externally through The gas-chamber I is provided with a press-

a portion of its length. This stem d projects | ure-gage, T, and with a pyrometer, U, as

out through the end of the eylinder, and the | shown in Ifig. 2. 'The horizontal pipes J form

latter 1s provided with a stuffing box or gland, | a grate upon which fire may be built when

¢, which, when removed, permits the removal | first starting the apparatus, and thisisa very 110

of the hollow stem. At its inner end thestem | important feature of construction.

d 18 made conical and projeets into the nozzle | The operation of the apparatus is as fol-

b, as shown in I'ig. 4, being turned or ground ! lows: The valves H and H? in the pipe H are

to accurately {it and close the same. | closed and the valve P’ in pipe P opened,
In-advance of the screw-thread on the stem | thus allowing water to flow from the boiler A 115

d are four openings, !, (more or less,) in the | into the gas-chamber I, into the pipes J, and

~body of the stem, which open infto or commu- | into the retorts KX K’ K2 A fire is then built

nicate with a steam supply passage, &, and | in the ordinary way upon the pipes J, which

conduct the steam supplied by pipe O to | act as a grate, and steam generated in the

the interior of the hollow stem d. Outside of | boiler, the pipes J and chambers I, K, X', 120

the eylinder a the tubular stem d is provided | and K being protected from the effects of fire

with a hand-wheel, ¢, by which the stem may | by the water which is within them. When

be rotated to screw it into or out of the nip- | steam of sufficient pressure has been gen-

ple 0, and thereby regulate the exaet amount | erated, the valve I is closed and the valve

of hydrocarbon delivered through the injector | in pipe I. opened, thereby allowing all the 123

to be commingled with the steam. water in the pipes J, the chamber I, and the -
The hydrocarbon is fed through pipe Q) to | retorts to run out, after which the valve is

the injector, where, by a passage, g, it is de- | closed. The steam-valve O” and the oil-valve

livered all around the front end of the tubular | Q" are now opened and the steam and oil fed

stem just at the base of the nozzle . The | to the injector M through the pipes O and Q. 130
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‘through the pipes J° and J to the gas- chamber

1, and on through the pipe H to “the burners

| Gr The air passing through the ducts or pas-

sages D is highly heated and delivered into
the fire-pot and into the space or chamber in
rear of the bridge-wall through the openings

- K, near the burners G, thereby aiding mate-

1G
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- 20

~allowing their ends to project out through the |

.25

30
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rially the combustion. By allowing the retorts
to project ont through the side walls of the
furnace at their ends, and by applying the re-
movable caps thereto, I am enabled to keep
them clean at all tlmes

In the application of my appalatus to a
boiler in a battery of course there will not be

room enough, and in some cases no room atb-

all, to permit the retorts to project out through
the side walls of the furnace-setting, and to
overcome this objection I propose to adopt
the construction shown in Figs. 6 and 7.
Instead of arranging the retorts K, K/, and
K? transversely across the fire-chamber and

side walls, as in Figs. 2 and 3, T arrange the

- retorts longitudinally of the fire box or cham-

ber, as shown in Figs. 6 and 7, the rear ends
being supported in the bridge-wall, while the
front ends, which are provided with remova-
ble caps, project out through the front wall of
the furnace. This change in the position of
the retorts necessitates a change in the con-
nections between the retorts and the grate-
surface. In lieu of the bent pipes J* an_d the
T-couplings J% I use a retort, J% which, as
shown in Kigs. 6 and 7, extends transversely
across the fire-chamber above the retorts K K’
K? near the front wall of the furnace, this re-
tort J* having its ends closed and being Sup-

- ported at each end in the masonry. = This
- chamber or retort is connected at one end to

40
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~ and burners, a pipe, H, for delivering thev

50

one of the retorts, K’ and has screwed into its
front face a series of pipes, J’, and into its
rear face a series of pipes, J, to form a grate-
surface, ag in Figs. 1, 2, and 3, the pipes J
being connected to the ehambe1 I.

Having thus desceribed my invention, what
I claim 18-~

1. In a hydrocarbou-furnace substantially
such as described, the combination of a boiler

por to be burned, located partly within the
bridge-wall, a gas-chamber, I, located within
the fire-pot and connected with the pipe H,

- . and a series of pipes, J, also connected to the

53

gas-chamber I and extending horizontally out
through the front of the furnace.

2. In a hydrocarbon-furnace, the combina-
tion, with a boiler, of a pipe, H, provided with
burners G, a-gas-chamber, I, extending trans-
versely across the fire-pot and connected to

‘the pipe H by means of a pipe, H* a series of

pipes, J, connected to the opposite ends of the

 gas- chamber I and extending into the front

wall of the furnace, a series of generators, K
K’ K? below the pipes J and connected to a.
suitable steam and oil supply, and a series of

pipes, J°, connecting the plpes J with the re-
tort K

vl

:

8. Ia combination with a boiler and a fire-
pot, a gas-chamber, I, a pipe, H, communi-
cating with said ehambel bumers supplied

by said pipe, and a serics of pipes,J,connected

with said chamber at one end and embedded
at their other ends in the front wall of the fur-
nace, the chamber and pipes being located
within the fire-pot and adapted to have a fire
built upon them.

4. In combination Wlﬂ] a2 boiler and a fire-

pot, a gas-chamber, I, a pipe, H, communi-
cating mth said ehambe1 bu111ers supplied
by Saldplpe and a series of pipes, J, connected
with said chamber at one end and embedded
at their other ends in the front wall of the fur-
nace, the chamber and pipes being located
within the fire- pot and adapted to have a fire
built upon them, and a pipe, P, connected at
one end with t.he water -space of the boiler
and at the other end with the chamber I, as
and for the purpose set forth.

5. In a hydrocarbon- furnace, the combina-
tlon of a Dboiler, a fire-pot, and gas or vapor

burners, a gr ate eompesed of a series of pipes,

a aater -pipe connected with the latter, and a
oas-pipe, also connected with the grate pipes
and with the burners, the gas and the water

70

73
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pipes each being provided with a valve, sub- 95

stantially as shown and deseribed.

6. In a hydrocarbon-furnace, the combina-
tion of a boiler, a fire-pot, a series of retorts,
K K’ K7 ]oeated therein and projecting at one

or both ends through the walls thereof, and

100

provided with removable caps, a pipe, H, pro-

vided with buarners, a chamber, I, connected
with pipe H, and a series of pipes, J, adapted
to form a grate-surface and connected with the
retorts and with the generator, substantiaily
as shown and described.

105

7. In a hydrocarbon-furnace, the combina-
tion, with a boiler, of a grate composed of

tubular bars J, connected with a gas-generat-

ing retort and adapted to serve the twofold
purpose of supporting a fire for the genera-
tion of steam in the boiler, and afterward serv-

| ing as distributing-pipes for the gas generated.
8. In a hydrocarbon-furnace, the combina-

of a grate composed of 115
a- | pipes J, a series of gas-generators, burners

tion, with a boiler,

supplied therefrom, and valved water, o1l,
steam, and discharge pipes P Q O L, arranged
and OpeI‘thII]D‘ substautlally as shown and de-
scribed. |

9. In a hydrocarbon-furnace, the combina-
tion, with a boiler, A, a fire- pot and gas or
vaper burners, of a Drate composed of a se-

ries of pipes, J, adapted to have a fire built

upon them to generate steam within the boiler,

a series of gas-generating retorts connected

with the pipes J and communicating with the
burners, a valved pipe, as D, adapted to sup-
ply water to the pipes J, avalved outlet-pipe,
L, also connected with the pipesdJ, and valved
eteam and oil supply pipes O and Q, connected
with the retorts, all substantially as shown
and described. |

10. In a hydrocarbon-furnace, in combina-

110
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- with burners G and connected with the gas-

i0
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tion with boiler A and a fire pot or chamber, | nected with the latter, a gas-pipe, also com-

a series of pipes, J, therein, a chamber, I,
connecting said pipes at one end, a series of
retorts, K K’ I{* below and connecting with
the pipes J, valved steamn and oil pipes O Q,
connected with one of the retorts, a valved
water-pipe, P, connected with the chamber T,
and a valved gas distributing pipe provided

chamber, all substantially as shown.

11. In a hydrocarbon-furnace, the combina-
tion, with a boiler and fire-pot, of a grate con-
sisting of a series of pipes, a water-pipe con-

municating with the grate-pipes and with 15
burners for consuming the gas, and valves ap-
plied to the gas-pipe at each side of the point
of communication with the grate-pipes, where-
by water may be prevented from entering the
same and gas may be admitted to or excluded 20
from the gas-pipe at either or both sides of
sard point abt will.
WALTIER BLAKE WRIGHT.,
Witnesses:
EDGAR HOLMES,
J. McNULTY.
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