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Zo all whom it may concermn:
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OIIARLES E. BRINLY OB ALLEGIIENY PENNSYLVANIA

SMOKE OONSUMING DEVICE

. SPEGIFICATIONIfDrming- pa_,rt _o_f __l:_l:;efte_r”sf Patent No. 609,22 5, dated August 16, 1898,
. ~ Application filed July 3, 1897, WSerial Na; 643,479 (Nu' niodel.)

Be it known that I, CHARLES E. BRINEY,
of Allegheny, in the county of Allegheny and'
otate of Peunsylmma have invented a cer-
tain new and useful Improvement in Air-In-
jectors for I Furnaces, of which impr ovement

the following is a specification.:

My invention relates to devices for effect-
ing the admission of heated air ‘above the
wmte-bms of a furnace for the purpose of |
furmshmﬂ‘ an additional supply of oxygen to

complete the combustion of any 1ncompletely—j

burned combustible gases which may arise
from the mass of wmted fuel upon the grate-

bars.

~ The object of my invention is to provide a
- device for mechanically 1mpelhno~ or inject-
~Ing a controllable su

nace which shall be simple and inexpensive

pply of air into a fur-

in construction, effective in ‘operation, and
having its wmkmw members so constructed
and 1ela,ted as o be protected from the de-
structive action of the heat' of the furnace
and capable of convenient and expeditious

installation and removal W1Lhout d1qtul bmn’

the brickwork of the furnace.

The 1mp10wment clmlmed is heremaftel_

fully set forth.
In the accompanying dmwmﬂ‘s IFFigure1is
a vertical lon gitudinal Sectlon aL the llne w1

of Hig. 2 throua‘h a steam - boﬂer furnace,
illustr ating an apphcatmn of my mventlon;.
thereto; Fig. 2, a view in elevatwn of one-

, & trans-

half of the fir e-front thereof; Fig. 3
verse section at the line x of Fl 1; Fig.
4, a half-horizontal section at the hne y 1 of
I‘1t, 1; Fig. 5, a similar section at the line
z 2 of Flo* 1; Fl 6, & view, partly in eleva-

tion and partly in vertwal central section and
on an enlarged scale, of an air-injecting de-
vice embodymﬂ" my mventmn and Fig. 7, a

plan or top view of the same.
My invention is herein exemplified in con-

‘nection with the furnace of g return tubular

steam-boiler Q which is set between brick
side walls R in the ordma,ry manner. The

furnace is closed at its front by a cast-iron

fire-front 8, provided with fire- doms C and
ash-pit openings D, and extends from the
fire-front to a tmnsverse bridge-wall B. The
products of combustion from the fuel which
is fired upon the grate- bars A pass through

o

or other fluid under pressure.

i,

openings E above the bridge-wall into acom-

bustion - chamber S below the boiler, and
thence through a back connection (not shown)

thence to the exit flue or stack V. The fur-

the D'rate bars, these not constituting in and

55

1into the bmlel -tubes T, from which they pass
into the front conneemon or uptake P and

nace is prowded with suitable means for pre-
heating the air which is to be supplied above

6o

of themselves any part of my plesent inven- '

tion and being in the instance illustrated a

horizontal ﬂue F, passing through the bridge-

wall and controlled by end doms or remstels,
O, said flue commumcatmw by a Vertwal flue .

Grmth another flue H, extendmc" through the

brldwe—wall and havmﬂ' end doors N. .The
flue II communicates by vertical flues I with

horizontal flues 'J in the side walls R, and %o

these in turn lead into a horizontal ﬂue K,

formed in the front wall a short dwt&nee'

above the fire-doors C.

It is obvious that any other suitable and
preferred construction of air - heating pas-
sages, many of which have long been I{nown

in the art—as, for example, ﬂues or passages

located in the uptake P or 1n any other posi--
tion in which they are subjected to the heat

of the gases of combustmn-——-may be equiva-
lently employed in ‘connection with the fur-
nace shown orwith any otherform of furnace
tc which my invention may be applied.
In the practice of my invention I provide a

“device by which air, plefe1 ably previously

heated by its tmvelse through a heating
flue or flues of the above-spemﬁed or any

other suitable and preferred desemptlon is

supplied to a furnace at any desired point
above the grate-bars thereof through the
draft or suetwn induced by a jet. of steam.
Referring
more paltlculmly to Figs. 6 and 7, the pre-
ferred form of air-injecting device embodymﬂ'
my invention (any desir ed_ number of which

as comprising

75
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95
devices may be applied to afurnace)isshown
an air recelving and delivery -

chamber in the form of a T-shaped hollow °
casting having a e¢ylindrical body 1, a lateral
-mr—mlet passage 3, which commumea,tes in
this instance with the air-heating passage K,
but which may be connected to any other a,p-'
propriate avenue of air-supply, and an air
{ outletor dlscharﬂ‘e opening 2, leadlnn‘ into the -
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furnace at oneof its ends.
of the body, which abuts against the fire-
front S, 1s internally threaded to engage an
externally-threaded sleeve or nipple 10, by
which the receiving and delivery chamber is

~connected to the fire-front 8, said sleeve pass-

IO

ing freely through the fire-front and being en-
gaged by a nut 9, by which it and the con-
nected alr recelving and delivery chamber
are firmly secured to the fire-front with the
capacity of ready detachment therefrom for
removal when required. Iluid under pres-
sure, which is preferably steam from the
boiler, is admitted to the air receiving and
delivery chamber by a fluid-pressure-supply
pipe 4, leading from a point outside the fur-
nace, said pipe fitting removably in the sleeve

10 and terminating, with a discharge-opening

20

9,formed in a plug at its inner end, adjacent
to the bottom of the air-inlet passage 3. The
digcharge ot steam or other fluid under pres-
sure from the opening 5 is regulated and con-

trolled by a supply-valve stem 6, having a

valve formed on its inner end, which is
adapted to seat on and wholly or partially
close the adjacent end of the opening 5. The
stem 6 passes through a union or coupling 7,

- which is connected to the outer end of the

30

35

supply-pipe 4, a suitable packing-nut 12 be-
ing provided to prevent leakage, and carries
a hand-wheel 13 on its outer end, by which
1t 18 ‘operated. The stem 6 is preferably
threaded to engage a nut in the union 7 in
the ordinary manner, but may, if desired, be
moved directly in and out by hand. Where
a plurality of air-injecting devices is em-
ployed, as in the instance shown and as is
ordinarily the case, steam is supplied to one

~ of the unions 7 by a supply-pipe M, leading

40
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from the steam-dome or any other suitable
point in the steam-space of the boiler, and to
the other unions of the series by pipes 14, by
which they are connected one to another.
- It will be seen that the velocity and volume
of the currents of steam discharged through
the openings 5, and consequently the quantity
of airinjected into the furnace, may be readily
and accurately regulated by proper adjust-
ment of the supply-valve stems 6. The vol-
ume of air admitted to the furnace may also

be controlled by the registers of the air-heat-

ing. flues or conduits.” The air-injecting de-

“vices are set at such angle as will insure a

55

6o

thorough mixture of the currents of air and
steam with the gaseous products of combus-
tion, and to assist such mixture piers or but-
tresses of any desired shape may be built up
on the bridge-wall B. If desired, the main
valve controlling the steam-supply pipe M or
the individual supply-valve stems ¢ of the
air-injecting devices may be connected to an
ordinary damper-regulator or to a thermostat

for the purpose of making the apparatus as

a whole more or less automatic in its action.
While my invention is herein shown as ap-

plied in a steam-boiler furnace, it is not lim-

ited in application to a furnace of such sSpe-

The opposite end |

cifie character and is adaptable to use in con-
nection with any furnace having grate-bars
with an ash-pit below, a fire-space above, and

an exit-opening for the produets of combus-

tion.

A special feature of advantage of my im-
provement is found in the fact that the work-
g parts are effectively protected from the
destructive action of the heat of the furnace
and may be removed and replaced whenever
required without disturbing the brickwork or
any other portion of the furnace structure.
The valve of the supply-stem 6, being of the
‘““needle” class, can be readily reground when
worn, and all the steam connections being

outside the furnace they are accessible for re-

newal or repair whenever desired. The form
of the air receiving and delivery chamber is
such that it can be readily inserted in and
removed from the brickwork of the setting
without any material disturbance thereof.

I claim as my invention and desire to se-
cure by Letters Patent-—

1. In an air-injector for furnaces, the com-
bination, substantially as set forth, of an air
receiving and delivery chamber, having a
body, a lateral air-inlet passage adapted to
communicate with an air-heating conduit in
the wall of a furnace, and an end passage for
the discharge of airinto a furnace, a threaded
sleeve engaging the end of the body opposite
the discharge-passage, a nut engaging said
sleeve for clamping the same and the con-

nected chamber detachably to a fire-front, a -

fluid - pressure -supply pipe passing freely
through said sleeve and having a discharge-
opening within the air receiving and delivery
chamber, and an operating-stem passing
through the supply-pipe and controlling the
discharge-opening thereof. |

2. In an air-injector for furnaces, the com-
bination substantially as set forth, of an air
receiving and delivery chamber, having a
body, a lateral air-inlet passage adapted to
communicate with an air-heating conduit in
the wall of a furnace and an end passage for
the discharge of air into a furnace, means for
connecting said chamber detachably to the
inside of a furnace-wall, a fluid-pressure-sup-
ply pipe extending into and fitting freely in
sald chamber and having a discharge-opening
formed in a plug at its inner end, a union or
coupling connected to said pipe, in position
to be located exterior to a furnace-wall, an
operating-stem passing through the union and
fluid-pressure-supply pipe, and removable
through the outer ends thereof, said stem be-
ing adapted to seat at the inner end of and
control the discharge-opening, and a supply-
pipe connected to the union.

3. I'he combination, substantially as set
forth; of two or more air receiving and deliv-
ery chambers, each having an inlet adapted

to communicate with an air-heating passage,

means for connecting said chambers detach-
ably to the inside of a furnace-wall, fluid-
pressure-supply pipes, each fitting freely in
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to one of said unions. - | o
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one of said chambers and having a, discharge-

opening therein between its heated-air inlet
and its delivery passage, unions or couplings,
each connected to one of said pipes, in posi-
tion to be located exterior to a furnace-wall,
operating-stems, each passing through one of

the unions and controlling the discharge-

opening of the supply-pipe connected there-
to, said stems being removable through the
outer ends of the supply-pipes and unions,

pipes connecting the several unions one to

another, and a main supply-pipe, connected

4. In an air-injector for furnaces, a fluid-
pressure device adapted to be fitted remov-

ably in an air receiving and delivery cham-
ber, and composed of a supply-pipe having
one of its ends closed by a plug in which is
formed a discharge-opening, a union detach-
ably connected to the opposite end of said
pipe and fitted for connection with a source
of fluid-pressure, and an operating-stem pass-
ing through said union and having its end
adapted to seat in the plug of the supply-pipe

and control the discharge-opening thereof,

substantially as set forth. -

CHARLES E. BRINEY.

Witnesses: . - - ' |
- Tros. M. BoyDp, Jr.,
- MINOR SCOVEL. .
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