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To all whom it mtty CoOncern: |
- Be it known that I, JAMES W. BONTA of .
- New Brighton, Pennsylvame, have mvented
~certain Iinprovements in Furnaces for Steam-
| Bellere, of Whleh the tellewmg 1S @ spetlﬁea
~tion:
- My improvements, whleh relete to the con-
struction of ‘furnaces for steam-beilers, are
deelgned to premote economny in-the consump:
tion of fuel. They accomplish this’ ‘object by

o eﬁorchng facilities for regulatm g and-controll:

- ing the fire, and insuring perfect and complete
combustion without cooling the furnace by’
“the'introduction of an excessive quantity of

n cold atr, and W]th(]ut the use of dratts of air

pewerful eﬂongh to earry off uneensumed por-
| _tlens of fuel in’ the form of sparks or smoke.
- My invention- consists in the- fellowmg de-

vices and their combinations, to wit: First, a
- coal- magezme, ‘which'is else a retort, for the
..generatlen of ‘gas from the fuel it contems

This -magazive, the external mouth of which
~ isprovided with a tlght fitting door, is situated
S pertly within the ﬁre ehamber aud bemg.f-

~ top, autometleally ieeds eeel upon the grate
~ surface as the fuel thereon ‘burns away, and
discharges gas into the upper pert of the fire-

chamber for ignition at that- point; secondly,

~ a water-jacket surrounding my magazine re-
‘and connected
- with the water-space of the bmler and thus |
~adding a ]erge area of available heetmg SUr-

tmt within the fire- chamber

face; thirdly, in connection with the magazine

and letert a closed ash:pit, provided w1th an |

induction plpe or p}pes for supplymg a jet or
jets of steam or air, or both; fourthly, a sup-
plementary cembustmu chember or-a Pro-

- longation of the fire-chamber, prewded with

an induction pipe or pipes for admitting an

- additional t}[ueutltyr of oxygen, either in’ the

form of air or steam, or both; tnithly, a fire-

tuting the outer wall of the supplementary

~ combustion-chamber, and serving to reflect
the flaming gases- egamet that pertlen of the | The upper part of the coal-magazine within
‘the fire-chamber is provided with one or more . -

o “boiler constituting the inner or opposite wall o
perforetmns, nn’, for the purpose of permlttmg

of the supplementary combustion - chamber.

‘These devices may be usefu]ly employed either | the escape from: the magazine ef gases. gener |

a separetely or two or more ef them in cembl-”_ N

netlon with each other.

" The subjoined descrlptlen explams thetr ap- | .
plication to a locometive,”and sufﬁclently in-- -
dicates how they can be epplled te a statlen- o

ery boiler.

Flgure 1 is a central vertical longitudinal

A

my- invention applied thereto.

section through the line y y on Fig.

| supplementary combustion-chamber. Fig. 4is
a front view of the fire-brick demper—velve,

‘to open and close the damper-openings.

by which the fire-brick damper-valve is oper-

‘brick damper-wall.

-eud frrete F The ash p1t IS cleeed and 1s_

. prewded with a-door, e, which tlghtly fits an

openmg, through whieh: the: eontente of* the -
-ash-pit may be removed. Fuel is supphed to

“the furnace from.the coal-magazine G, the ex:

fitting door g.

B’ in the front wall of the fire-chamber. These
connections of the water-jacket with thé water-

body of the boiler at variable elevations insure
‘| a constant cireulation of water in the jacket -

when there is fire in the furnace, and this de-
vice affords alarge additional heatin 12- -surface.

- The eeeempenymg drawmgs are as fellews .

ieectleu of alocomaotive boiler and farndce with
Fig. 27is a
transverse vertical section through the linez
x-on Flg 1. Fig. 3 is a transverse vertical -
| 1, show-
‘ing the inner side of the fire-brick wetll of the

tegether with-the mechanism for rotating 1,
Fig.
| 5'is a pldn of ‘the rack and segmental pinion,

ated. Figs. 6.and 7 represent details exhibit-
ing ‘the construetion of the pelfera,ted ﬁre-g

- Referring to the d‘rewmgs, it will be .S‘,eeu"j
| that they represent the ordinary locomotive-
| bmler A ‘baving the usu.:tl ﬁre chember B the |

ternal mouth: of which 1S (,leeed by the tlght

It will' be seen that the pOI‘tIOI] ef the coal-
‘magazine within the fire-chamber is incased
in the water Jaeket k k, which is connected
with the. boiler by meens of the pipes ten(l-_ o
m, and is also connected with the water-space
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| be understood that the various injection- -pipes N
are connected with an ordinary blower or air- ;
pump, or with the steam-space of the bmler‘“

ated from the coal therem contained. A con-
venient mode of providing these per femtwns
18 by the use of hollow stay- bolts, one of

~ tube-sheet of the boiler.

which is shown at #/. The ash- -pit K is pro-
vided with one or more injection- -pipes, f, for
the admission of blasts or jets-of air or steam,
or both. Additional injection-pipes /2 and f3
are inserted in the furnace-wall a short dis-
tance above the grate, as shown, for admitting
similar blasts or jets at that pemt if desired.
A short’distance from the tube-sheet at the
front end of the locomotive is a vertical per-
forated fire-brick wall, K, and the space be-
tween this wall and the tube-eheet constitutes
~ the supplementary combustion - chamber I..

The perforations in the wall K are closed or

opened by the rotating perforated fire-brick
‘disk I. The latter is under the control of the
engineer in the eab, being operated by means
of the rod «, eonneeted with the segmental
pinion b, which engages the rack ¢ on the
outer end of the slide-bar ¢/, the inner end of
. which is pivoted to theiron frame of the valve-
disk I.. The segmental pinion b has its bear-
ings in the projecting wing d, which is affixed
to the side of the boiler A. The perfomtlens
o in the fire-brick wall K have the same Posl-

~ tion with relation to each other as the perfo- |
| I’&thDS ¢in the valve-disk I, so that by rotat-
ing the valve-disk the respeetwe perforations

‘may be lnade to coincide in pObltIOIl or other-
wise.

The perforated wall K and disk I, as con-
structed and arranged, constitute a damper,
the inner face of which reflects the ﬂmmng
gases in the combustion-chamber against the
I therefore desig-

nate the described structure as a reflector-
~damper. In its construction fire- -clay, soap-
stone, porcelain, or other similar material may
~be Subetltuted for fire-brick. The wall K con-
sists of four segments of fire-brick, or other
‘suitable meteua,l sef 1n an iron fLame which
is secured to the shell of the beller This
frame consists of an iron ring having two or
more iron cross-bars intersecting each other
in the center of the ring, and affording a bear-

- ing at that point for the pwot upon whleh the

' dlbk Irevolves.
The disk T is composed of a similar iron

fraine, supporting four flat segments of fire--

bricks. Each of the segments of the wall K
“has substantially the shcbpe indicated in Figs.
"6 and 7, by reference to which it will be seen
“ that the supporting - frame is wholly covered
by the fire-bricks, and that each segment S is
‘provided with a ]a;temlly—prme%m g ﬂa,nge, S
-_jwhleh fits around and shields the pemphely
- of the bupplementary combustion- eha,mber L,
~as shown in Fig. 1
The object of thle reflector- damper 18 to en-
able the engineer to properly adjust and regu-
late the passage for the exit of the nitrogen-
.ous or incombustible contents of the.furnace
“with relation to the quantity of air or steam
1n3eeted 1mito the furnece,. 1t will, of course,

—-_——

as may be desired. -
At the base of the smoke- steek there is an-

~other damper-valve, M, for use in conunection -
“with the reflector- damper or for independent

use when the reflector-damper IS &llowed to
remaln more or less open. |

In a locomotive provided with all my im-
provements the exhaust-pipes may be carried
to the top of the smoke-stack, as the exhaust
18 not.required for assisting the draft. By this

means there is always a free exit for the ex-

haust steam, and, therefore, no loss of power
by the emstenee of back pressure upon the
piston arising from the ehokmg of the ex-

haust.

It will be seen that the portion of my in-

vention embracing the combined coal - maga-
zine and retort may be used in connection with

a furnace having the ordinary draft- -openings ;
or it may be used in connection with a closed -
ash-pit and induction-pipes for the supply of
prescribed quantities of oxygen. In elther
event, the operation of this part of ny inven-
tion IS as tollows: The magazine is filled with
coal, and the tight-fitting door ¢ being closed

o prevent the escape of gases at that point,
‘the fuel is ignited upon the orate-bars.
it burns away, its place is supplied by fuel
“which falls from the magazine by its own

Ae

gravity. As the fuel mthm the magazine 1Is
heated inflammable vapor or gases are gener-
ated, which are discharged thlough the aper-

tures n n/ into the upper part of the fire-cham-
ber, where they are exposed to. 1gmt10n The
eoel is thus partially coked prior to its dis-
charge from the magazine.
the fuel is partially deeomposed and is deliv-

ered from the magazine - retort in favorable
~condition for eomplete combustion.

If the magazine-retort is incased in the wa-
ter-jacket & a large additional area of heat-
ing-surfaceis rendered avallable,and by means
of the various connections of the water-jacket.
with the water-spaces a. constant circulation
of the water contained in the water-jacket is
maintained, which materially assists in heating

thie water- body in the boiler. When the maga-

zine-retort is arranged for use in combination
with the closed ash-pit and inj ection-pipes for
the .introduction of/prescribed quantities of ;
oxygen, either in the form of air or steam,
or both, the engineer injects into the ash-pit
or fire- eha,mber or both, more or less air or
steam, qeemdmﬂ to the reqmrements of the
oeeawmn If he requires less heat, instead of
banking his fire he reduces the s,upp15r of oxy-

| gen. It herequires additional heatheinereases

the supply of oxygen, taking care not to ex-

ceed the quantity required for combustion and .
for the displacement and expulsion of the ni-

trogenous or incombustible contents of. the
fire-chamber. The induction-pipe f! delivers

| @ supply of oxygen in fevomble posmon for

By this means |




. from the retort.
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immediate 'mixture' with the.
- It will, of course, be understood thatin case

shown, the position of the induction-pipe 72
- will be varied according to the position ocecu-
pled by the gases generated in, and discharged
from, the magazine-retort, the object of the

- Induction-pipe f! being to introduce an addi-
- tional supply of oxygen for mixture with the |

gases generated in the retort to insure their
complete combustion. In the locomotive-boil-
er which I have deseribed this principle is
further carried out by the establishment of

thesupplementary combustion-chamber, which

1s also provided with the induction-pipes for
supplying oxygen at that point. |

The supplementary combustion - chamber

contributes a new element to the structure in
- the reflector- damper, which constitutes its
outer wall, the reflector-damper performin g
the double function of reflecting the flaming
- gases against the tube-sheet of the boiler, and
affording the engineer a means of controlling
~and adjusting the area of the outlet for the in-
combustible contentsof thefurnace. By means

of these devices the engineer is enabled to in- |

sure 1n the furnace a constant supply of 0Xy-
gen, accurately graduated in quantity to the
requirements of the oceasion. He is enabled
~to feed the furnace by depositing fuel in the
external mouth of the coal-magazine without
being under the necessity of opening a furnace-
door, and thereby permitting a large influx of
cold air into the fire-chamber. By the use of
the damper M in the smoke-stack in connec-
tion with the reflector-damper the engineer IS
enabled to still more accurately regulate the
outlet for the unconsumable contents of the
furnace. | - o
I claim as my invention in a furnace for
- heating steam-boilers— o '
1. A combined coal-magazine and retort,
partially contained within the fire-chamber,
open at the bottom, terminating a short dis-
tance .above the grate-surface, having
rations in its upper wall within the fire-cham-
ber, and an external mouth outside the fire-
chamber, provided with a tight-fitting door,
for the purpose of containing and antomatical-
ly delivering coal upon the grate-surface, af-

ter having subjected the coal to the heat of |
‘the furnace, whereby the coal is partially cokerd
prior to its delivery to the fire, and the gases
~evolved in the process of coking are discharged
from the upper portion of the magazine-retort

perfo- |

. | of the boiler.
of a fire-chamber of different shape from that |

by means of suitable pipes,

3

g&sés discharg_ed' into.the ﬁre-chambér, in suitable position for

contributing by their ignition to the heating

2. A magazine-retort, substantially such as

| described, in combination with a closed ash-

pit and injection-pipes, for the introduction of
prescribed quantities of oxygen into the ash-
pit, and from thence through the grate into
the fire-chamber. o |

3. A magazine-retort, substantially such as
described, and a closed ash-pit, provided with
an induetion-pipe, for the introduction of 0Xy-
gen below the grate-bars, in combination with
an 1nduction-pipe, for introducing oxygen into
the fire-chamber, in suitable position for im-
mediate mixture with the gases generated
and discharged from the retort, substantially
as described. I o

4. A magazine-retort, substantially such as
described, surrounded within the fire-cham-
ber by a water-jacket connected at variable
elevations with the water-body of the boiler
substantially as
described. | I -

9. A fire-chamber, provided with a maga-
zine-retort, substantially such as described,
in combination with a supplementary combus-
tion-chamber, provided with induction-pipes
for supplying the said supplementary combus--
tion-chamber with oxygen, either in the form
of air or steam, or both. =~ . : ' -

6. The tube-sheet of a boiler, in combina-
tion with the fire-brick reflector-damper, pro-
vided with mechanism whereby the damper.
may be opened and closed, substantially as
described. | |

7. A perforated fire-brick wall, constituting
the outer boundary of a supplementary com-
bustion-chamber, substantially such as de-
scribed, in combination with a flue or smoke-
stack damper, substantially as described.

8. A steam-boiler furnace having a closed -
ash-pit, provided with an Induction-pipe, and
a fire-chamber, also provided with an induc-
fion pipe or pipes, a magazine - retort, sub-
stantially such as described, a supplementary
combustion-chamber having a pipe or pipes
for the admission of oxygen therein, and an
external perforated fire-brick wall, provided

‘with a perforated rotating fire-brick disk, the

whole constructed and operating substantially

as and for the purposes set forth. |
H | JAMES W. BONTA.
Witnesses : - |

- S. R. BowMAN,
EDWIN A. ALGER.
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