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To all whom it muay concern.:

Be it known that we, ARCHER G. JONES, a
resident of Richmond, State of Virginia, and
CHARLES H. PHILBROOK, a resident of New

5 York, State of New York, have invented a
new and useful Improvement in Smoke-Con-
sumers, which invention is fully set forth in
the following specification. |

Our invention relates to furnaces, and

ro more particularly to devices designed to be

employed with any desired form of furnace
for the purpose of promoting complete com-
bustion of the fuel, and thus preventing the

formation of smoke. In devices of this
r5 character it has heretofore been proposed
to automatically supply heated air or air
and steam to the furnace-chamber simulta-
neously with each charge of fresh fue! and
to automatically cut off such supply of air or
20 alr and steam after a predetermined time.
Various means have been designed for heat-
ing the air and conducting it to the furnace-
chamber, someof which are inefficient in op-
eration while others are exceedingly expen-
25 81ve to construet originally or are of such a
character that they necessarily deteriorate
rapidly under the high heat to which they are
subjected, thereby causing the expenditure
of large sums for repairs and requiring the
3o furnace toremain idle while such repairs are
being made. With some classes of fuel—as
bituminous coal, for example—large amounts
of unconsumed carbon are earried off by the
gases of combustion and emitted from the
35 stack or chimney in dense clouds of smoke.
The amount of unconsumed ecarbon thus
given off 18 the greatest when the fuel is first
placed on the fire, and as the coking action
of the coal proceeds the amount of uncon-
40 sumed carbon thus given off in the form of
smoke becomes less and less until the coking
action of the coal is completed, when it en-
tirely ceases. Smoke-consnming devices of
the class herctofore mentioned are designed
15 to afford an extra supply of oxygen to pro-
mote complete combustion of the uncon-
sumed carbon, such extra supply of oxygen
being farnished when the coal is placed on
the fire and cut off at about the time when

50 the coal becomes coked.
The objects of the present invention are to

(No model.)
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[ provide durable and economically-construct-

ed means for efficiently heating the air to be
supplied to the furnace-chamber and to feed
or inject such heated air or steam or air and sx
steam to the furnace in maximum amount
when the fuel is first placed on the fire, gradu-
ally reducing the amountof airthus injected

| until it ceases entirely.

With these objects in view the invention 6o
consists in a furnace or series of furnaces

having an air-duct, preferably of fire-brick,

exteuding along the bridge -wall and pro-

vided with branch duects leading, preferably,

along both sides of the furnace - chamber 6g
above the grate, combined with steam-in-
jectors for injecting the air from said side
ducts into the furnace-chamber, and means
automatically operable when the furnace-
door 1is opened to sapply steam to said in- 4o
Jectors, and cut-off devices which begin when
the dooris closed to gradually cut off the sup-
ply of steam to the injectors, so that the sup-
ply of air to the furnace gradually decreases
as the amount of smoke becomes less.

More specifically stated, the invention con-
sists of a furnace or furnaces having an air-
duct constructed as above described, com-
bined with steam-injectors, as stated, and a

75

valve controlling the passage of steam to said 8o
injectors, which valve is opened by water-

pressure admitted when the fnrnace-doors
are opened to a cylinder having a piston

whose rrod is connected tothe valve-stem and

shut off when the doorisclosed by an adjust- 8
able power device, as a weight, which oper-
ates 1n opposition to the water-pressure in
the eylinder, the water being permitted to

-escape from the latter through a peteock pro-

vided for that puarpose.

One of the important features of the inven-
tion lies in the means for admitting the wa-
ter-pressure to the cylinder when either of
the furnace-doors is opened and cutting off
the pressure when the door is closed. The g5
action of the device is to positively turn on
the water-pressure by the opening movement
of the door and positively turn off the pres-
sure by the closing movementthereof. When
a plurality of furnace-doors are employed, 100
cach door 1s operatively connected to a sepa-

Q0

| rate valve for controlling the water-pressure.
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Furthermore, the invention consists in cer-
tain improvementsin details of construction,

which will be hereinafter described cmd hllell_

- pointed out in the claims.
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The inventiveidea may receive various me-
chanical expressions, one of which 18 em-
bodied in the accompanying drawings, In
which-—-

Figure 1 is a front elevation of a furnace

with the invention applied thereto. FKig. 218
a perspective view of the furnace- chambet'
parts being broken away to show the air-
ducts. Fl”‘ 3 1s an enlarged view of the au-
tomatic deviee for (:ontl‘olling the steam-in-
jectors.
line 4 4, IFig. 2. Fig. 5§ is a vertical section
of the casing of the steam-cut-off valve, the
latter being in elevation. Fig. 6 1s a hori-
zontal section on the line 6 6 of Fig. 5, and
IFFigs., 7 and 8 are detall views slowmg the
damper for contr 01111’10* the air-duct.

Referring to the dldWII]ﬂ‘b, 1 is the bridge-

wall of the furnace, having formed themm
the transversely- extenahnw air-duct 2, which
duct may be formed of recessed tiles,as Shown,
or otherwise constructed of refractory mate-
rial. If a bank or series of furnaces is built,
sald duct 2 will have a cross-section propor-
tionate to the requirements
and will extend along the bridge-walls of the

entire series of furnaces, as mdledted by dot-
Thls duct 2 1s connected
with branch du(,tb 3, formed in the side walls

ted lines in IFig. 2.

of each furnace-chamber,which branch ducts
3 are preferably formed by the use of re-
cessed tiles 5, set in the side walls of the fur-
nace-chamber, as will be understood from an
inspection of IFigs. 2 and 4; but the ducets
may be constructed of fire-brick or other re-
fractory material. Leading from the side
ducts 8 into the furnace-chamber are a se-
ries of openings 6, within each of which is a

nozzle 7, leading from a steam-pipe 3, lying

within the duct 3. This steam-pipe 8 leads
from any suitable source of steam -supply
along the face of the furnace and by suit-
able branches enters the ducts 3 from the
front of the furnace, as will be understood
by an inspection of Fig. 1. The passage
of steam through the pipe 8 is countrolled
by two valves 9 and 10, valve 9 being a
hand -
valve 10 being an automatically - operated
valve normally closed. HFor the purpose of
automatically controlling the operation of

valve 10 the valve-stem 11 is connected to a
lever 12 and the lever 12 is also connected,
preferably, by a link 14 to the piston-rod 15
of a piston 16, playing in a c¢ylinder 17. For
convenience of construction the cylinder may

be mounted upon a suaitable base 18, to which

the lever 12 may be pivoted at 21. . The link
13 is connected to the lever between the pivot
21 and the link 14, and a welght 22 is adjust-
ably supported by the outer end of the lever.
Any valve which operates to gradually and

progressively lessen the area for the passage |

Fig. 4 is a vertical section on the

of combustion

operated valve normally open and

)

‘Ings 6 1nto the furnace-chamber.

of steam during the entire closing movement

of the valve may be employed, but preferably

the construction of valve shown in i 1g8. & and

6 is used. In said figures, 23 is Lhe inlet to
the valve-casing (md 24 the outlet, and be-

tween said inlet and outlet is & partition 25,

having openings 26 and 27 formed therein,
which openings are normally closed by the
balanced valve members 28 29 on the valve-
stem 11.
away at 30, said cut-away portions gradually

narrowing from the bottom toward the top of

the members, the top portion of the mem-
bers being entire and serving to completely

close the openings 26 and 27 in the partition

25. The eylinder 17 has connected thereto,
below the piston 16, a water-pipe 31, which
extends therefrom across the face of the fur-
nace in proximity to the furnace-doors and

Kach of the members 28 29 is cut
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connects with any suitable source of water- -

pressure. If the furnace has two doors, this
water-pipe 31 is provided with a by-pass pipe
32, which extends across the face of the fur-
nace,asshown. The passage of waterthrough

the pipe 31 is controlled by a valve 33, oper-
ated by the pintle 54, and the passage of

water through by-pass pipe 32 is contr rolled

I by a valve 35, operated by the pintle 36, the

respective doors being secured to their re-

‘spective pintles in any suitable manner, as
The valves 33 and 35 are
so adjusted on the pintles 34 and 36 that
when a door is closed its valve is closed and
The

pipe 31 is provided with a petcock or valve
38, through which water may be permitted to
‘escape from the pipe at any desired rate, and

by set-sc¢rews o7.

when a door is open 1its valve 1s open.

the pipe 8 has a blow-off valve 39 to permit
the escape of condensed steam. The entrance

of air to the duct 2 is ¢controlled by a damper

19, sliding in a casting

in the 111outh of the duet |
The operation of the device is as follows

Both furnace-doors being closed, valve 33 1s

closed to the passage of water thmu gh pipe

20, Figs. ’Zcmd 3, set

3L and valve 35 is closed to the passage of
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water through by-pass pipe 32, and hence no

pressure exists in the cylinder 17, and the
welght 22, acting thr ough the lever 12, closes
the va,lve 10 in the steam-pipe 8—-1;}:1&13 is, 1t

holds said valve in the position shown in 1’_‘1{1‘ |

5,1t being understood, of course, that the
petcock 38 is slightly open to allow the slow
escape of water from the pipe 31. If now
either one of the furnace-doors be opened, its
pintle will be turned and the valve connected
thereto opened and permit water under pres-
sure to pass to the cylinder 17 and elevate

the piston, thereby opening the valve 10 in-

the steam -pipe 8 and permitting steam to
pass through the injector-nozzle in the open-
- The steam

thus forced through the openings 6 acts to
‘inject the highly- heated air from the ducts 3
into the furnace-chamber, and this injecting -
action continues as long as steam is permit-
ted to pass through the pipe 8, the amount of
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air thus injected depending upon the amount
of steam passing through the pipe and the
position of the damper 19 at the mouth of
duct 2. The fuel having been placed upon the
fire and the door being closed, the supply of
water-pressuretothecylinder17is therebycut
off, and the leakage of water from the petcock
35 permits the weight 22, acting through the
lever 12, to slowly force valve 10 downward,
thereby gradually and progressively dimin-
ishing the area for the passage of steam, and
hence gradually and progressively decreas-
ing the amount of air and steam injected into
the Turnace-chamberand finallyshutting it off
altogether. This progressive decrease in the
amount of air and steaminjectedintothe fur-
nace-chamberisa matter of muchimportance,
as it renders it possible o suply the maximum
amount of oxygen to the furnace at the time
whenthe unconsumed carbon given off by the
new charge of fuel is greatest and then gradu-
ally decrease the supply of oxygen as the
amount of unconsumed carbon or smoke de-
creases. It is apparent that the rate of de-
crease may be regulated by means of the pet-
cock 38 and the position of the weight 22 on
the lever 12. The importance of decreasing

the 1njection of the air and steam lies in the

fact that oxygeun forms only about twenty per
cent. by volume of theair, while about eighty

per cent. 1s nitrogen, and only the oxygen is

useful in supporting combustion, the nitro-
gen being an inert gas so far as combustion
1s concerned, and escaping up the chimney
after being heated by the gases of combus-
tion, so that if a larger quantity of air is in-
jected than is required to supply the oxygen
necessary to produce complete combustion a
large gquantity of nitrogen is set free and es-

-capes up the chimney after absorbing heat

tnits that should have gone to the genera-
tion ot steam. DBy the improved construction
Lhe injection of air and steam is permitted to
continue only so long and to so great an ex-

tentas may be necessary tosecure the amount

of oxygen requisite to promote the complete
combustion of the unconsumed carbon given
off by the fuel, and thus preventits issunance
from the stack in the form of smoke. It is
to be noted that the system for heating the
alr lends itself with equal facility to a single
furnace or to a bank or series of furnaces, in
which latter case the duct 2 (being made
larger or smaller, according to requirements)
simply extends from furnace to furnace, as
indicated by dotted lines in Fig. 2. Further-
more, the air-duaets 2 and 3 may be cheaply
constructed of durable material, thereby
greatly lessening the initial cost, the expense
of repairs, and the loss of valuable time.
Having thus described the invention, what

18 claimed is—

1. In a furnace, the combination of a main
air-duet built wholly within the bridge-wall
and extending transversely across said wall
and opening to the atmosphere through a port
in the side wall of the furnace, with a lateral

»

alr-duct connecting with the main duoet and
having openings into the furnace-chamber,
and automatic mechanism injecting air from
sald lateral duet into the furnace-chamber
when the furnace-door is opened, and gradu-
ally and progressively decreasing the amount
of air injected after the door is closed.

2. In a furnace the combination of an air-
duect leading through the side wall of the fur-
nace from the outer air transversely across
the furnace in the bridge-wall, a side duct
conunecting therewith and having openings
into the furnace-chamber, a steam-pipe lo-
cated in said side duct and having injector-
nozzies in said openings, a valve controlling
sald steam-pipe, a e¢ylinder, a piston in said
cylinder having a stem operatively connected
to said valve, a water-pipe leading into said
cylinder, a valve controlling said water-pipe,
and a furnace-door having a pintle opera-
tively connected to said last-named valve.

3. In a furnace provided with two doors,
the combination of a hot-air duct communi-
cating with the furnace-chamber, a steam-
pipe conducting steam thereto, a valve con-

trolling said steam-pipe, a cylinder having a

piston therein connected to said valve, a wa-

ter-pressure pipe leading past the furnace-

doors to said cylinder, a by-pass pipe con-
nected to said water-pressure pipe, a valve
in sald last-named pipe connected to the pin-
tle of one of the furnace-doors, a valve in the
by-pass pipe connected to the pintle of the
other door, and a leak-valve attached to the
water-pressure pipe.

4. In a smoke-consuming furnace, the com-
bination of a hot-air duct leading through

the side wall of the furnace from the outer

alr along the bridge-wall, lateral duets con-
necting therewith and opening into the fur-
nace-chamber, a steam-pipe in said lateral

ducets and having injector-nozzles communi-

cating with the furnace-chamber, a valve

controlling the passage of steam through said

pipe, a cylinder, a piston therein operatively
connected to the stem of said valve, a water-
pressure pipe leading to said cylinder, a nor-
mally-closed valve in said pressure-pipe con-
nected to the pintle of one of the furnace-
doors, a by-pass pipe around said valve, a
normally-closed valve in said by-pass pipe
connected to the pintle of the other door, a
petcock connected to said pressure-pipe and
a weighted lever connected to said piston and
steam-valve.

5. In asmoke-consuming furnace, the com-
bination of a hot-air duet communicating
with the furnace-chamber, a steam-pipe in
sald duct having injector-nozzles, a gradu-
ally and progressively closing valve control-

ling said steam-pipe, means controlling the

time consutmed in closing said valve, means

controlling the amount of air passing through

sald duet, a cylinder, a piston therein, a wa-
ter-pressure pipe leading to said ecylinder, a
valve controlling said pressure-pipe and con-
nected to a pintle of one furnace-door, a by-
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pass pipe around said valve, and a valve in | a by-pass pipe around said valve and a valve
said by-pass and connected to the other fur- | in said by-pass pipé and connected directly

nace-door. .~ | to the pintle of the other furnace-door.
6. In a smoke-consuming furnace, the com- In testimony whereof we have signed this 15

5 bination of a steam-pipe leading to the fur- | specification in the presence of two subserib-
nace-chamber, with a water- motor opera- | ing witnesses.

- tively connected to a valve in said pipe, a ~  ARCHER G. JONES.
- water-pressure pipe leading -to said motor, - C. H. PHILBROOK.
a valve directly connected to the pintle of Witnesses: ' R
re one of the furnace-doors and controlling the S. T. CAMERON,

transmission of pressure through said pipe,! = REEVE LEWIS..
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