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thrown directly upon the fire, in place of aug-
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To all whom it maz 1 CONCern: |

Be it known that I, RUSSELL O. BENTON, a
citizen of the Umted States, residing at Chi-
cago, 1n the county of Oook and State of Tlli-
nois, have invented certain new and usefal
Improvements in Furnaces, of which the fol-
lowing is a specification. - -

When a fresh charge of coal is thrown in a
furnace in an active state, the heat by which

the dlstlllatory Or gas-generating process 1is

etfected is derived from the remalnmg portion
of the previous charge then in an incandescent
When the charge is thus

menting the general temperature, it becomes

at once an absorbent of it and the source of |

~ the volatilization of the bituminous portion

WJ
N

30

of the coal. In an ordinary furnace a large
quantity of gaseous and inflammable material
1S given out and partly lost, there being no
mterv'ﬂ from the begmmng to the end of a
charge,when there is not alarge body of com-
bustible gas generated in the furnace. The
first result of the application of heat to the

coal is assumed to be the absorption of the

heat by the coal and the disengagement of gas
from which flame is derivable, while so long
as any of the bituminous constituents remain

fo be evolved from any portion of the coal its.

solid or carbonaceous part remains black at a
comparativelylowtemperature and inefficient

~ as a heating-body, the earbonaceous part hav-

| o

50

ing to wait its turn for that heat which is es-
sential to its own combustion.
charge is thus thrown directly upon the fire,
the passage of air through the charge is neces-
sarily restricted at a time when it is most
needed. Since,in such case,as the fire isunder
the charge, the latter may be said to commence
to burn from below, the temperature in the

‘gas-burning spaceabove the charge being less-

ened and the facilities for consuming the vola-
tile products atsuch point being decreased pro-
portionally tothedepth ofthe fresh charge. Va-

5 rious constructions of fuel-saving and so-called

‘““smoke-consuming’’ furnaces, based upon va-
riousand varied theoriesand involving more or

less complexity of structure, have been devised

with a view of effecting more perfect combus-
tion, prominent among other featurey in such

furnaces being the use of jets of superheated

steam or air, or both, separate coking-cham-

When a fresh

' bel.s with auxiliary fires, or separate maga-
| zines with antomatic devweb for e

fecting a
ire or combustion

gradual feed to the main
chamber.
at the present time the old method of feedmn*

by shoveling the fresh charge directly upon

the fire more generally prevails.

The object of my invention I8 to provide

simple, economical, convenient, and efficient
means for recewmg and contammn‘ in the first

instance within tlie main fire- ehamber the
fresh charge of coal without. placing such

charge upon the fire, but in a way to expose to
the direct action of the fire for a desired period
the surface, or a large portion of the surface,
of the entire charge, so as to burn from the
surface and at a pomt where the gases evolved
may,with the aid of properly-directed jets of
su_perheated steam or air, or both, be con-

sumed, and for then dumplnw such ch arge onto
the bed of incandescent fuel on the grate.
further and important object is to adapt said

‘means for application to any ordinary furnace

already constructed with comparatively small
cost and labor and without neeessmmno* a re-
construction of the furnace.

To the attainment of the for egoing and other
useful ends my invention consists in matters
hereinafter deseribed,and particularly pointed
out in the claim, =

In carrying out my invention I provide di-
rectly within the main fire-chamber, and sub-

stantially on a level with or not far above the

level of an ordinary depth of such bed of in-
candescent coal as will be left upon the grate
at the end of a charge, one or more dumping

‘charge-burning receptacles adapted for recelv-

ing and containing the fresh charge and for
exposing the same “at the sarface to the direct
action of the fire within the fire-chamber, and
in conjunction with such open charge-burning
receptacles provide any suitable means for tilt-
ing the same, 50 as to dump the charge at a
proper stage over upon the bed of incandes-
cent fuel on the grate. In such connection 1

propose employinﬂ' any desired arrangement of
means for directing jets of supelheal;ed steam
or air, or both, into the furnace, thereby facili-
tatmg the eombustlon of the volatile matters
evolved from the charge, which being thus
exposed within the main fire-chamber will
| necessarily burn from the surface.

Yarious

It is a common fact, however, that
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dispositions of such open dumpmg ehalge 'best adapted to withstand the :ZlCLlOI] of the

burning receptacles may be made within the

main fire-place or main combustion-chamber
of the furnaee, and various dumping devices
for tilting such receptaclés can be employed
without departmg from the spirit of my in-

vention, as will hereinafter appear.

In the drawings, Figure 1 represents- in
front elevation aboiler-furnace provided with
doors suitable for feeding in the charge at the
front. Fig. 2 represents a transverse section
of the furnace, taken on a vertical plane, the
open dumping charge-burning receptacles ar-
ranged within the main fire or combustion
chamber being at opposite sides of its middle.
Fig. 3 represents a central longitudinal sec-
tion taken on a vertical plane through the

preceding figure, but with the boiler mainly

in elevation, a portion of the boiler being, for
eonvenienee of 1llustration, broken away.
Fig. 4 is a section similar to Fig. 2, but show-

ing different ways of mounting and tilting the

open dumping charge-burning receptacles and

omitting the upper portion of the boiler and
Fig. 5 18 a detail representing in

furnace.
vertical longitudinal section a portion of the

furnace, ‘md showing an open dumping

charge-burning receptacle made in separate
sections with doors at the side of the furnace.

Fig. 61s a vertical section taken transversely
through the furnace, and represents the open
dumpmn' charge-burning receptacleslocated ab |
" the middle of the main fire- chamber.

Fig. 7

~isaverticalsection taken transversely through

- the furnace, looking toward the front thereof

-and represents one of- the open dumpmg

charge - burning receptacles hung upon the
main front door of the furnace. Fig. 8 repre-

. sents a portion of the furnace in vertical Ion-
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oitudinal section,with a portion of the boiler
in elevation, and represents one of the open
dumping Charﬂ*e burning receptacles located
within the main fire-chamber at a point adja-
cent to the front thereof, means being shown
for raising and lowering such charge-burning
receptacle at will. Fig. 91is a detail section
taken transversely through one of the lower
side corners of the furnace, and shows the
open dumping charge-burning receptacle set
down nearly on a level with the grate-bars.

- In said drawings I have selected an ordi-
nary construction of boiler-furnace and rep-
resented my improvement applied thereto, it

being understood, however, that I do not con-

fine myself to any partlculat‘ type or construe-
tion of furnace. |

In the present illustration, A indicates the
main fire or combustion chamber, B the
boiler, set, as usual, at the upper part of the
furnace, and C the grate-bars, arranged, as
usual, at the bottom of the main fire-chamber
and over the ash-pit.

D refers to the open dumping charwe burn-
ing receptacle, one or more of which is or are
hunﬂ' or mounted directly within the fire-

- -ehamber A. The open dumping charge-burn-

ing receptacle D may be made of any material | upon stands I, one of which is shown.

fire, and may be reticulated or formed with

interstices in any suitable way. Thus it ean
be made of cast metal and formed like a grate,
being shaped, however, to form an appropri-

‘ate open charge- recewmw receptacle, which

can receive and hold the elnrge as long as re-
quired, and then part with the same when 16
becomes desirable to tilt the receptacle to an

extent to dump the fuel therefrom onto the
fire upon the grate-bars C. The form of re-
ceptacles hereinshown proximates to a trough,

whereof the back may behigher than the front,
although of course both sides can be of equal
height, the high form of back belng conven-

ient when the dumping-power is applied at

the side of the furnace, as in Fig. 4.
In Fig. 2 the two chalﬂe burning recepta-
cles D are mounted on 100]{ shafts E which

may be journaled ab the ends of the fm nace,

as in Iig. 3, and at other proper points,should
the Wewht dem‘md additional supports. In
such case the ends of the rock-shafts can pro-

ject out from the front of the furnace, in order
that a dumping-lever can be applied. to the

projecting end of either shaft, as in Fig. 1,

wherein a crank or lever thus a,pphed to one

of the rock-shafts is shown. In said Fig. 2
one of the receptacles D is shown upright and
back against or near to one of the side walls

of the main fire-chamber A, while the remain-

Ing receptacle is shown- in a, tilted condition,
so as to empty its load directly onto the fire
upon the grate.
thus arranged, the doors for permitting a fresh
charge to be thrown in the receptacles can be

at the front of the furnace, as at «; or the

doors can be arranged at the side when found
convenient.

In Fig. 4 the two receptacles D are shown
arranged, 1espeeb1ve1 y, ab opposite sides of the
middle of the main fire - chamber A, with
means for dumping them from the side. Whlle
a variety of dumping devices could obviously
be employed upon such oceasion, I haveshown,
as an 1llustration of one of a Vauety of me-
chanical deviees for such purpose, a jointed
rod, I, for each dumping-receptacle D, the
rods in such case being extended through

openings in the side walls of the furnace.

Where the receptacles are
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Should it be desired to close any air-passage

which might occur around the point where
the rod enters the furnace, a slide-plate, G,
could be arranged upon the rod, although a
small inlet for the admission of air at such

point, in place of being objectionable, may in

some cases be found of t use. One of the recep-
tacles D 1n said figure is provided with legs
H, (whereof but one is shown,) the legs in

such case being hinged or pivoted at thelr_

lower ends 1n order to give to the dumping-
receptacle a more extended throw, it being
observed that the extent of throw may of
course be varied according to the width of the
main fire-chamber. The other one of the two
receptacles D (shown in Fig. 4) i3 pivoted
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~ height of stands I and the length éf'l'egs H |
‘will be proportional to the extent to which it
15 desired to elevate the receptacles I within -
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- receptacle when necessary. - |
In Fig. 8 I have shown a lever, L, for rais-
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the fire-chamber, it being seen that the lower

the position of the receptacle D within-the

fire-chamber the more slowly the gases will be
driven off from the charge, and hence that,
where desired, the dumping-receptacle can be
set down upon the grate,; as in Fig. 9. |
In Fig. 5 the dumping-receptacle along one
of the side walls of the main fire-place is made
In sections, thereby practically forming two
or more separate dumping-receptacles D, as
mmay be desired. In such figure I have also
shown doors K, arranged at the side of the
furnace, whereby the charge may be fed into
the receptacles from the side. This arrange-
ment, when permitted by the location of the
furnace, will be found convenient, and by mak-

1ng the receptacle in separate tilting sections

the dumping can be easily effected.

In Fig. 6 I have shown a couple of the open
dumping charge- burning receptacles D ar-

ranged back to back and at or about the mid-
dle of the main fire-place A. This disposi-
tion can be used upon some oceasions, but is
not so desirable as other arrangements herein
shown. - ' o S
~In Fig. 7 I have shown one of the open
dumping charge-burning receptacles D hung
upon the door, whereby the door can be swung
open, 80 as to throw a fresh charge into such

ing and lowering one of said open dumping
charge -burning receptacles, it being under-

stood that in such case the dumping-recep-
tacle will be pivoted upon any suitably-ar-

ranged slide or slides, as at M, for which gaid
slides the wall of the main fire-chamber can be
provided with appropriate guides. It will
also be obvious that any latching device can,
11 desired, be employed for temporarily main-
talning the dumping-receptacle in an upright
condition, although where the pivot is some-

what to the front of the receptacle such will

not be required. The dumping - receptacle
shown in said Fig. 8 is alongside the front wall
of the furnace, whereby it could cross the door-
way and yet belifted sufficiently to permit ac-
cess to the bed of coal on the grate when nec-

essary. Means for raising and lowering the
open dumping charge-burning receptaclescan,

however, be employed where the latter are lo-
cated near the side walls of the main fire-cham-
ber, whereby the said receptacles can be raised
or lowered according to the requirements of

the furnace and the character of fire desired.

In most instances, however, I prefer setting
the dumping-receptacles low down at one or
both sides of the main fire-place.

The arrangement of one of the dumping
charge-burning receptacles set low down is, as
heretofore stated, represented in Fig. 9, where-
In the hinge or pivot about which the recep-
tacle 1s to swing is somewhat in front of the

main body of the receptacle, which at its bot-

tom has a forward extension, to provide abear-
Ing for the pivot or pivots employed. Such
arrangement will permit the receptacle to be 70
Sswung up and over, notwithstanding the depth

of fuel on the grate at a point in front of the
sald receptacle. This arrangementillustrates,
however, but one of various obvious mechani-
cal means whereby the receptacle can be vg

| swung-over to dump without being hindered

by the fuel in front of it. In conneetion with
the open dumping charge-burning receptacle -
shownin Fig. 9, any suitable mechanical dump-
Ing device or devices may be employed—such, 8n
for example, as a rock-shaft, lever, or the
like—the arrangement of such dumping de-
vices being a matter of mechanical judgment,
dependent on the weight to be overcome.

By the foregoing arrangements, and par- 85
ticularly when the receptacle is set low down,
I attain theeffect of banking or piling the fresh
charge at the side of the middle of the main
fire-place, and at the same time provide sim- ,,
ple and convenient means for first receiving go
and retaining for a suitable period the fresh
charge, and for then dumping the same over
upon the fire without necessitating the labor
and extreme inconvenience of shoveling, and,
moreover,atfording a device not objectionable g5
to a fireman, who, if relied upon to dispose of
fuel by shoveling fuel in a particular way in
a hot furnace, would find the ease of the old
way of disposing of the fuel,as a rule,too great
a temptation to induce him to shovel it about 1co
in any particular and laborious manner. -

While the receptacle D is open, stbstan-
t1ally as herein shown, so as to expose the top
surface of the fresh charge to the direct action
of the heat within the main fire-chamber, the 105
fineness or coarseness of the reticulations in
the sides and bottom of the receptacle can be
varied according to the kind of fuel used.
Thus, for scraps, screenings,or refuse coal, the
reticulations can be very fine, or dispensed 1rc
with altogether. = Furthermore, I do not limit
myself to the use of reticulations in the sides
or sides and bottom of the open dumping-re-
ceptacle D in employing any of the coarser
grades of fuel, since the same, when present 1z
in the receptacle, will, without such reticala-
tions, present its surface in a manner whereby
the fuel may burn from the surface. |

The disposition of pipes orinlets for the ad-
mission of superheated steam or air, or both, 120
into the furnace will necessarily depend some-
what upon the construction of the furnace and
the preferred loecation of the open dumping
charge-burning receptacles. Any of the well-
known systems or arrangements of pipesfor 12 5
the admission of superheated steam or air, or
both, into a furnace may, when compatible
with myarrangement ofopen dumping charge-
burning receptacles D, be employed, it being
a matter of judgment as to the exact location 1 30
of such pipes or inlets, so as to cause the su-
perheated steam or air to be directed to the
points where its presence for supporting the
combustion .of the gases is most needed,
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In Fig.
directing jets of superheated steam (or air and
steam, whereit is desired fo bringin air along
with the steam) diagonally across the main
fire-chamber and over the receptacle D.

‘While regarding the use of- Superheated
steam or air, or both, as highly essential, I do

not confine m3 self to any particular arrange-
ment of pipes or inlets, observing, h‘owever,
that an inlet-pipe having a bell-mouth either
with or without a rose will be found highly
efficient in distributing the steam or air, or
both, over or onto the Tael. |

In feedmn‘ a furnace supplied with my im-
provement the door or doors, located with re-
lation to the open dumpmg charge-burning
receptacles, can be opened and a fresh charge
thrown into one or more of said wceptacles

where it can be allowed to remain until the |

cases have to a proper extent been evolved
and burned, and it becomes necessary to dump

‘the fuel remaining in the receptacles onto the

orate. 1t will also be observed that the open
dumpmn* charge-burning receptacles can be

supplied, respeectively, ab separate times, so-

that a charge from one receptacle can .be
dumped onto the fire, while 1n another recep-
tacle there will be. a charge, say, at a stage
about midway of the length of time the charge
last dumped was allowed to remain in its al-
lotted receptacle. .

The direct heat, from the fire on the grate
will obviously be available for hcatmﬂ* the

fresh charge at the surface of the ldtter and

by theaid of properly-directed jets or eurrent%
of superheated steam or air, or both, the gases
and volatile products evolved from the charge

~ can be efficiently consumed, thereby effecting
~a great saving in fuel, and eonsequently avoid-

40

ing the productlon of smoke.

The lessening of the temperature to any un-
desirable extenb is obviously avoided, 1t being
evident that the introduction of the chmﬂge rel-
atively to the condition of the fire on the grate
can be so regulated as to maintaln the tempera-

ture within the main fire-chamber at a practi-

5.-"

cally uniform standard. The transfer of the
contentsofany vneoftheopen dumping char ge-
burning receptacles onto the fire can be 1n-
stantly effected ab the proper moment in &

open
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9 I have shown pipes N disposed for | ready and ef:menb way, and since such recep-

tacles are compqratlvely low down, 1t will be
as easy to throw coal into the same as it would
be to throw coal onto the fire through the main
door under the old plan.

It will also be seen that tlie location and
formation of the open dumping charge-burn-
ing receptacle, as hereinbefore descrlbed de-
fines the position it is desired the fresh charge
should occupy relatively to the fire on the
orate, and, while superficially exposing the
eharﬂe duectly to the heat from such tire,sep-

arates the charge therefrom and prevents the

fresh charge from being thrown in the first
instance onto the fire.

In conclusion,it may bestated that any of the
damping- receptacles hereinbefore described
can be placed within any ordinary furnace
without enlarging or reconstructing the fur-
nace, the only material change in the furnace
being to provide an opening for a door for
feedmg, aud also that the dumping-recepta-
cle, which is readily distinguishable from a flat
u11t1ug orate, may be set hlgh up or low down,
as deswed and so pivoted as to permit it not
only to be dumped with ease, but to throw 1ts
contained charge of coked coal well over onto

the fire, with a clean and unobstructed dis-

charge, regmdless of the width of the furnace
and the height of burning fuel in the mldd]e
thereof.

What I claim as my invention 1s—

The combmation,substantlally as described,
with the main fire-chamber in a furnace, of an
tilting charge receiving and coking
receptacle, D permanently suppmted w1thm
the fire- chamber in position to expose its con-
tained charge superficially to the fire at one
side of the tilting receptacle, said tilting
receptacle being pwot;ﬂly supported at its

35
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base over.an or dmaly furnace-grate floor and -

| having an extent of swing sufficient for dump-

1ng the coked charge mth a clean throw from
one side of the fire- place on the fireat the mid-
dle thereof, substantially as shown and de-
seribed, and for the purposes specified. .
| RUSSELL O BEVTON
- Witnesses: |
| CHAs. G. PAGE,
L. S. LOGAN.
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