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1o all whom it may concern: =

- Be it known that I, Wirtiam T. McDoN-
ALD, of the city, county, and State of New
York, have invented a new and useful Im-
provement in -Smoke-Burning Furnaces for
Steam-Boilers, of which the followin g isa fall,
clear, and exact description.

- Reference is to be had to the accompanying

drawing, forming a part of this specification,

and whieh is a sectional elevation of a fur-

- nace to which my improvement has been ap:
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- . products of combustion pass back beneath the
boiler B, and return through the flues of the
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R In the top of the furnace A, above the rear
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- the forward end of the farnace A, or in the
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cross-arms. The lower end of the T-shaped

plied, the steam-boiler being shown in side
elevation and with part broken away.

- The object of this invention is to provide
furnaces for steam-boilers constructed in such

‘@ manner that the gaseous and other combus-
“tible products.of combustion in the smoke will
‘be consumed and the additional heat thus pro-
duced utilized for heating the boiler.

A_represents a furnace, and B a steam-boiler
set therein, | |
Beneath the forward part of the boiler B is

- the fire-chamber C and the grate D, where fuel

13 burned in the ordinary manner. From the
fire-chamber C the smoke and other gaseous

sald boiler Bto the flue I, through which they
pass along the top of the said boiler B to the
smoke-stack 17 |

part of the boiler B, is formed a dome, G,
within which is placed a T-shaped pipe, H,

‘having funnels I attached to the ends of its

pipe H is connected with the horizontal pipe

‘J, which passes forward along the top of the

boiler B, passes down at the forward end of
the sald boiler, and terminates in a nozzle, I,
In the doorway or other suitable opening at

forward part of the combustion-chamber C.
With the rearend of the pipe J is connected

the end of a pipe, I, which passes down at the
rear end of the farnace A, passas forward

- through the lower part of the said furnace A,
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~part of the ash-pit N,

and terminates in a funnel, M, in tte forward

O isa pipe, the outer end: of which is con-
nected witha cask or other reservoir of kero-

~'sene-oll placed at a higherlevel than the noz-
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the pipe O, and causes a jet of kerosene-oil to

| zle K of the pipedJ. The lower end of the pipe

O, directly below the nozzle K, is bent upward

‘at right angles, and is provided with a nozzle,

P, which is placed directly opposite and close 5
to the said nozzle X, . o |
Q18 a pipe, the outer end of which is con-

| nected with the steam-space of the boiler B or

some other steam-generator. The inner end of

| the pipe Q is provided with a nozzle, R, is 6.

placed at right angles with, close to, and equal-
ly distantfrom the two nozzles K P. | |
Inthe lower part of the chimney-flue I is
placed a damper, S, so that the passage of the
products of combustion through the said flue 6
can be regulated or prevented, as may be re-
quired. With this eonstruction, after the fire

in the fire-chamber Cis weN started,the damper

S is closed or partly closed, which causes the

| gaseous and other light combustible parts of 7

the produets of combustion to rise into the
dome G,where they are made to enter the fun-
nels I, pass through the pipes H J, and mass
out through the nozzle K by the tendency of
thesteam-jet from the nozzle Ik of the steam- 7«
pipe Q to forma vacuum in the said pipe J.
This same tendency to form a vacuum in the

‘pipe J causes air to pass into the said pipe J

through the funnel M and pipe I, and become
mixed with the gaseous products of combus-
tion as they pass through the.said pipe J.

The jet of steam from the pipe Q and nozzle R

has also a tendency to produce a vacuum in

be discharged from the pipe O and nozzle P,

8o that the gaseous products of combustion,

mixed with air from the pipe J, kerosene-oil

from the pipe O, and steam from the pipe Q,

will be discharged, in the form of a spray,into
the fire-chamber C above the fire, and will be ¢
consumed, thus utilizing a large quantity of
combustible matter that would otherwise pass

{ off through the smoke-stack and be wasted.

- It 18 quite evident that the unconsumed
gases, together with the steamand petroleum, «
may be consumed beneath a separate boiler or
for other purposes altogether, if desired. |

The air-pipe L and gas-pipe J may be inde-
pendent,and the gases and air introduced sep-
arately into the furnace for combustion, if pre- xc

ferred., -

Having thus fully described my invcnﬁon,
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~ boilers, the combination, with the furnace A

g and the steam-boiler B, of the dome G, the T-

- shaped pipe H, having funnels I, and the

pipes J, O. Q, and L, the latter having funnel

. ‘M, and the nozzles KX P R, substantially as

- herein shown and described, whereby the gase-
- 10 ous products of combustion, mixed with air,
~. " kerosene-oil, and steam, will be introduced }
~ 1into thefire-chamberin the form of a spray and
. burned, as set forth. - '

2. The herein-described smoke-burning at- |

1. In a smoke-burning furnace for steam-

344,537

-_-ta,.c'hm_eﬁt”to a, _bojlei*-fumade,. congisting in a 15
smoke-pipe extending from the smoke-flue to

the combustion-chamber, and provided with a
nozzle at its forward end, an air-pipe extend-

ing from the rear portion of said smoke-pipe,
‘an oil-supply pipe provided with a nozzle, and 20

a steam pipe and nozzle, the nozzle end-of
said steam-pipe being arranged intermediately a

“of and closely to the nozzle ends of the smoke
“and oil pipes, substantially as set forth.

- WM. T. McDONALD.
Witnesses: o . _ I
EDGAR TATE,

EpwbD. M. CLARK.
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