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Ta all whom zt QY CONCEPR:
Be it known that I, Wizrram J. CARLIN, a

_ . citizen of the United States, residing at BOS-

ton, in the county of Suffolk, Commonwealth
of Ma,esachusetts have mvented an Improve-

‘ment in Fuel- Burnmﬂ" Apparatm., of which

~ the following descrlptlon “in connection with
 the accompanying drawings, is a specification,

LO

like letters on the dra,wmcrs reprcsentmcr like

parts.

My mVentlcn relates to fuel- burmng appa—

ratus, and more particularly to means for in-

suring the complete combustion -of fuel and

~the required supply of oxygen to the fuel 1n
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- elevation on the line 8 3 in Fl

| .

a bmler-furnacc

"~ My invention will be best understocd by'
reference to the following description when |
taken in connection with the accompanying

illustration of one specific embodiment there-
of, while its scope will be more particularly.
pomted out in the appended claims.,

Of the drawings, Figure 1 isa sectional ele-

construction.
the line 2 2 in Flg 1. Fig. 3 is a section in
1 looking to-
ward the front of the boiler, end Fig. 4: is a
detail showing the air-damper.

For thepurpcse of illustrating my inven-

tion I have shown in the drawings a fire-tube

- boiler @ of ordinary type having the crdmary
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form of brick setting and ﬁre-gra,te ¢.” Ob-
viously other types of boilers and construc-

tions of boiler-setting may be used:; but the
- illustrated construction will suﬁclentlv 1llus-'

trate the principles of my mventlcn |
In addition to the ordinary air- supply,whlch
enters the furnace through the usual dampers

and beneath the bars of the grate, I provide for
‘a distributed auxiliary supply of air which is
. fed to the combustion-chamber beneath the
* boﬂer and over the grate through a plurality of -
alr-discharge condults d, a set of air-conduits
being provided at each side of the chember
and prowdmg for a distributed supply of air-

throughout the entire space above the grate.

Each set of conduits communicates with one

or more lateral feed - pipes ¢, these feed-

"50 pipes connected by thé vertical pipe-section

7 and the horizontal pipe-section g, both of
which are embedded within the bridge-wall
of the boiler, with the. rearwa,rdly-cxtcndmg

supply-pipe %, which is located within the

settmg, but beneath the heated space at the

“ ".-feaf _cf the brldge-wall.

vation showing one form of my invention ap-
‘plied to a boiler and boiler-setting of ordinary
Fig. 21s a plan in section on

ture of the combustion-chamber.

pipes ¢ on the opposite side of the bridge-

wall commumcate In a similar way with the

supply-pipe #'. -The construction of the air-

supply system for one side of the furnace be-
ing substantially the same asthat for the other -
-31de, description of the connections to the
‘pipe ¢ only will be necessary, it being under- -

The lateral feed-

6o

stood that the same are or may be dupllcated _'

on the opposite. side.

The supply-pipe /4 is connected to the ver-

mouth 4, thre ough which air is received and

carried to the air-conduits projecting into the

fire-space.

steam. supphed to the injection device the

‘amount of air forced through the conduits
may

be varied as deelred Whiile other
means for forcing the air into the furnace

effect,. which appears to result from the mix-

ture of steam and air, these two gases being
highly heated in thelr passage through the

conduits contained in the heated. walls_cf the
boiler.-

stand-pipe to the top of the setting the air is
received at a higher temperature, and conse-

from the boiler in raising it to the tempera-
re of il In order
to better distribute the ailr throughout the

‘combustion-chamber, 1 preferably apply it at

numerous pointsand insmall quantities where

The air might be taken from near
‘thefloor-level, if desired; but by carrying the

tical stand-pipe 7, contained in the rear wall
of the setting and terminating in the open

70

In order to force the air thrcugh the air-
supply eonduits into the furnace under any
desired pressure, I preferably make use of
‘the steam-injection nozzle /, connected to the

supply-pipe m and controlled by means of
‘the’ valve n. By varying the amount of

30 |

‘may be emplcved I find that the use of
steam injectlon is accompanied by a beneﬁclal

90

quently less heat 1s required to be abstracted -

95

it can be mingled with and be assimilated by

the gasés of . the chamber, and for this pur-

pose 1 preferablv provide a plurality—herein

of the lower row being preferably of slightly

greater diameter 'tha,n those of the upper

tier, so that the greatest quantity of air may
be dlSCh&I’G‘ed in “closest proximity to the fuel

not necessary, to provide conduits of grad-
uated size, as indicated, the conduits increas-

ing in size from the rear to the front of the
-fire-box, so that the delivery of air-near the r1o

100
two—tiers or rows of conduits, the conduits

.105 S
‘upon the grate. Itisalsopreferable,although -
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~ front of the chamber will be as grea,t or

10O

oreater than the de
of the chamber.

In order to make the discharge-conduits
accessible for the purpose of deanmg, as well
as to obtain the benefits resulting from the
better mixture of the discharger—air with the
gases of the fire-box, the discharge-conduits
are preferably inclined toward the front of
the combustion-chamber, so that the air or

1very thereof at the rear

~ discharge will be counter to the naturaldratt
of the furnace

In addition to the air-conduits entering the
chamber from the side thereof I preferably
provide a plurality of supply-conduits x, en-

~ tering the chamber through the bridge-wall.

20
- tion.

In the present instance these later branch
from the horizontal pipe portion ¢, being in-
clined upwardly and forwardly to throw the
discharged air into the midst of the combus-
The conduits ¢ and ¢ are extended
toward each other to afford connections for

~ a suitable number of these bridge-wall con-

25

dults and may be united, if deswed at 1.
One feature of my mventmn lies in the fact

that the system of the air-supply conduits

employed can be readily cleaned. For this

- purpose the lateral feed-pipe ¢ is extended to

- the front of the furnace and provided with a

39

removable cap 0. The conduit ¢ is likewise

- carried to the exterior and provided with a
- cap p, and the extended end of the conduit %

35

1s provided with the removablecap ». Each
of the horizontal conduits therefore em-

ployed in the system is readily accessible for

- the purpose of cleaning.

In addition to controllmo* means for the

- steam-1njector it isdesirable to have additional

40

means for controlling the quantity of air sup-
plied through the condmt and for this pur-

- posethereis provided at some suitable point—

45

_,ﬂonta,l supply-pipe 4, Fig. 4—the

such, for example as near the end of the hori-

Swinging
damper s, the posmon of Whlch may be con-

trolled by the sliding rod 7, extending through

~ the end of the cap r, “and the dam per s thereby

opened or closed or placed in an any interme-

- diate position for insuring the required quan-

tity of air.
- While I haveherein shown and disclosed one

- form of my invention for the purpose of illus-
. trating the same, 1t 1s to be understood that it

55

1S not llmlted to the details or form or arrange-
ment of parts disclosed, but that extensive
modifications therein may be made without

~ departing from the spirit or scope of my in-

6¢

vention.
I claim—

1. Inafuel-burning device,the combination

with a boiler having a combustion - chamber

and a bridge-wall at the rear thereof, of a

| bmler-settmw and means for taking air at the
- rear ot sald setting and conductlncr 1t through

the walls of the same to the Slde of the com- |

| bustion-chamber.,

306,393

ranged at each s1de of the (,ombustlon-cham-
ber., and a plurality of air-discharge conduits
entering said chamber from the latel al sup-
plv-condmts sald discharge-conduits being
inclined forwardly toward the front of said
chamber and away from said bridge-wall in a

direction opposed to the natural dlrlfb of the
chamber.

2. Inafuel-burningdevice, the combination
with a boiler, a boiler-setting therefor ", AN Alr-
supply condmt having an inlet- -opening into
the upper part of the setting and at the rear
thereof, a steam- 111;|ect10n no?/le operatively
located in said opening for the discharge of
steam therein, thereby to forece air into said
conduit and to carry the intermingled steam
and alr through the conduit, the latter PAss-
Ing downw m"dlv and beneath the Sebtmg and
out of direct contact with the products of com-
bustion from the chamber, and then upward
through the bridge-wall and along the side of
the combuqtlon Lhdl’ﬂbel and a plmahw of
feeding-conduits for tahmtr the intermingled
air and steam from said supplsf—conduct to the
interior of said combustion-chamber, both at

the sides thereof and through the br ltln"e wall.

3. Inafuel-burningdevice, the comblnatlon
with a boiler having a combusmon chamber, of
a boiler-setting, an air-feed conduit e\tendmu‘
lengthwise the combustion-chamber and at
each side thereof, discharge-conduits entering
sald chamber from said latel al feeding-con-
duits, a removable closure for the front of each
of said conduits to permit the cleaning thereof,
a longitudinally-arranged conduit b&cl{ of %[11(1
combustion-chambey (,md beneath the boiler-
setting, and connecting with one of said lateral
conduits, adownwardly-leading conduit at the
back of the boiler-setting to conduct air from
above down to said longitudinal conduit, and
a removable closure for the latter at the rear
of the boiler-setting.

4. Inafuel- bumlnﬂ device, the combination
with a boiler, of a conﬂmstlon chamber there-
for, a boiler C:etting, a bridge-wall at the rear
of the combustion- chambe[ means for taking
air at the rear of the bmlel-settmﬂ and con-
ducting 1t through the walls of the same o
the 81de of the combustlon chamber, an air-
feed condult arranged at ecach side of the com-
bustion-chamber, and a plurality of air-dis-
charge conduits entering said combustion-
chamber from said iateral supply-conduits,
sald discharge-conduits being of graduated
size.

In testimony whereof L have signed my name

to this specification in the presence of two sub-
scribing witnesses.

WILLIAM J. CARLIN.

Witnesses:
Avrice R. Brown,
Traomas B. Boorh.

an air-feeding conduit ar- 63
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