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Serial No, 196,358, (No model.)

Lo all whom it may concern:

Beit knownthat I, WinriaMm A. KONEMAN a
citizen of the Umted States, residing at Chl—
cago, in the county of Cook and State of 1lli-
nois, have invented anew and useful Improve-
mentin Smoke-Preventing Furnaces, of which
the following is a specification.

My invention relates to improvements in
tfurnaces of the type in which the feed of fuel
to the fire-chamber is effected and regulated
by a movable grate.

My object is to provide certain improve-
ments 1n the construction of the fire-chamber,
the movable grate, and other features apper-
taining to csuch a furnace with a view to ren-
dering the construction as a whole particu-
larly durable, economical in the use of fuel,
and practically free from the production of
smoke even when the cheaper grades of bitu-
minous coal are employed.

In the drawings, Figure 1 is a longitudinal

section taken on line 1 in Fig. 2 and viewed

~1n the direction of the arrow, the figure being
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In par tdlaﬂ‘t“lnll’ﬂ‘LtIC Fig. 2, a section on lme'
2 1n Kig. 1; Fig. 3, a 91{:]6 elevation of a mov-
able or ate of an 1mpmved chain-grate by pe;
g 4, a broken section taken on line 4 in
Fio* 3; Kig. 5, a side elevation of chain-grate-

Operatmcr mechamqm Fig. 6 being a bmken-
plan view of the same;: Fw' ) b1 oken en-

larged plan view of a pmtlon of my improved

chain orate, Figs. 8 and 9 being, respectively,

side and end views thereof; Fig. 10, a front

elevation of the furnace, and Fig. 11 a broken

detail view showing the grate-moving shaft
with a driving - gear and sprocket - wheels
thereon. ' ' |

The furnace structure comprises the front
WELH A, rear wall B, top arch C, forward cok-
ing archor diaphragm D, and rear arch or dia-
phratrm E, with 51de Wal]s F F. A truck-
frame (3, carrying the chain-grate mechanism,
1s mounted upon track-rails «, whereby the

entire grate may be moved into and out of the |

furnace. The space beneath the arches D E
above the chain grate constitutes the initial
combustion- chamber H of the furnace, while
the space beneath the chain grate formcs the
ash-pit I.

At the front of the furnace above the grate

track a.

1s a fuel-feed hopper K, having a downwardly-
extending spout K', terminating above the
plane of the grate, and between the said hop-
per and spout and the wall A is a fire-door L,
having means for raising and lowering it with
reference to the grate.

Journaled in opposite ends of the hopper
K is a rock-shaft 4, carrying toward each end
at the outer surfaces of the hopper frames ¢,
supporting a concavo-convex plate or valve d,
movable across the base of the hopper above
the spout K'. The shaft ¢ at one end is pro-
vided with a handle ¢, having a counterweight
/. In the position shown the valve d closes
the lower end of the hopper; but by swing-
ing the lever ¢ in the outward ‘direction the
shafi 7 will be rocked to rock the frame ¢ and
move the valve or plate ¢ to open communi-
cation between the hopper and chute. By
means of this construction the feed of fuel
from the hopper may be (Z]U.l(iﬂfly opened and
closed, as desired.

In the present construction of chain grate
the truck (3 isformed with sides or cheek% g d,
mounted upon wheels A, running upon the
Journaled toward opposite ends in
the forward ends of the cheeks is a shaft .
carrying a series of sprocket-wheels %, which
in the present grate, constructed as shown in
Figs. 2 and 10, are nine in number. Jour-

naled in ad]usta,ble bearings / at the rear ends
of the cheeks is a shaftm, carrying sproclwt-
wheels 7, corresponding in number and posi-
tion with the sprocket-wheels %Z. Runningo
over the sald sprocket-wheels are nine endless
chains p of the well-known type illustrated.
These chains at their alternate horizontally-
cdisposed linksare engaged and operated by the
sprocket-wheelsand are all of thesame length,
whereby shifting of the blocks / by means of
the tightening-screws_' ! will tighten or loosen
all the chains, as desired. Beneath the upper
stretch of the chains is a series of tubes ¢, fas-
tened at opposite ends to the cheeks and sup-
porting longitudinal channel-bars ¢, which
extend normally nearly the full length be-
tween the sprocket-wheels. At thelower side

of the chain-grate frame is a series of rollers
7, disposed as indicated and journaled at op-
posite ends against the cheeks.
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L is a series of grate-sections, each com-
prising a pair of companion members s, all
eonstructed alike and each member compris-
ing the body portion provided at each end
with a pair of downwm dly-curved fingers ¢,
with openings s° through the body portion
and a late1'all_sf—p1"ojecting lug ¢’ toward one
end of the body portion. Extending from
the under or reverse side of each member
at one side thereof is an ear s, having a cen-
tral bolt-opening. The companion members
of each section are fastened to the vertically-
extending links 9’ of the chains », resting at
their ears «* against opposite sides of the said

links and being fastened together by bolts 7

passing through the said ears and links. Thus
each vertical chain-link 7" of each of the nine
chains carries rigidly attached thereto a pair
of compamon grate-section members s, and
the fingers s of one grate-section mtermesh
loosel_v with the ﬁnuelq of the grate-sections
in front of and behind them. The lower edgoes
of the ears s* along the upper stretch of the
chains slide upon the channel-bars ¢', which
thus sustain the upper stretch of the grate
and maintain 1t level. The grate-sections
along the under stretch ride upon the rollers
r, which thus prevent their sagging and re-
lieve the weight from the end sprocket-wheels.
The lugs s° are at the outer under sides of each
orate-section, whereby they engage the un-
der surfaces of the adjacent grate-sections, as
indicated, causing the grate-sections on the
chains to interlock with the grate-sections on
the chains at each side thereof. Thus it will
be seen that the grate-sections not only inter-
mesh with those 1n front of and behind them,
but interlock with the sections at opposite
sides.

On the forward shaft # at one end beyond
the cheek 1s a gear-wheel », and journaled in
the same cheek is a shaft w, carrying a pin-
lon 20, meshing with the gear 2. Al%o mount-
ed upon the shatft o is a wheel w0”, having a
orooved peripheral friction face. Fulerumed
upon the shaft « is a lever 2", which strad-
dles the wheel % and carries at its short end
a swinging friction-pawl ' with a wedge-
shaped end bearing against the wheel 20° in its
peripheral groove. Thepawlw'is so mounted
upon the lever that as the forward end of the
lever is raised the pawl will slide loosely along
the wheel, and when the forward end ot said
let er 1s depressed the pawl will grip the wheel
w*, whereby movement of the 1evel turns the
Sha,tt w and through 1t the shatft » and the
sprocket-wheels carried thereby. The lever
w’ may be operated by hand when desired to
advance the grate at its upper stretch in the
backward direction, or the lever may be con-
nected at an adjustable clip " with a suitable
reciprocating power device, which it 1s not
thought necessary to show in this connection.

In the present construction the ash-pit I is

somewhat narrower than the chamber H, as .

775,041

indicated in Fig. 2, and is provided with track-
ralls & for a wheeled truck carrying an ash-
pan M.

N 1sa pan resting upon the floor of the cham-

ber H at opposite sides of the chamber 1.
Mounted on hooksor the like 4 at the rear
end of the fire-chamber 1s one or a series of
swinging doors z, which extend normally
downward just beyond the end of the chain
orate. In front of the hooks v 1s a hanging
wall E°, having a straight horizontal lower
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edge a little above the upper plane of the -

orate.

In operation the door L is raised or lowered
toa plane abovethe grate to regulate the depth
of the layer of coal to be fed into the fire-
chamber. When the valve ¢ is opened, coal
from the hopper IX will fill the chute, the mass
resting upon the forward end portion of the
orate. Any fine particles of the coal which
drop through the grate between the grate-

sections will fall into the pan N, which is

placed there for the purpose of catching and
saving such particles. The coal 1s advanced
into the fire-chamber at desired or regular
intervals by operating the lever »®, as de-
sceribed. tial combustion

Air to supply ini
enters through the forward end of the fur-
nace and passes upward between the grate-
sections to the coal-bed on the grate. It has
been found in practice that the tendency of
the draft of air thus supphed is to travel
with geater force up the edge portions of
the orate than through the center. Thus
fuel at the edges of the grate is consumed
more readily than that lying along the center
of the grate. To overcome this difficulty,
1 plowde on the 1 inner sides of the cheeks ¢
deflector-plates ¢', which may be constructed
as shown in Fig. 2 and which may extend the
full length of the cheeks between the sprocket-
wheels. These deflector - plates operate in
practice to direct the air toward the center of
the grate, and thus balance the draft, where-
by the fuel will burn equally throughout.

The travel of hot products of combustion from
“the more or less spent fuel toward the rear

end of the grate 1s in the forward direction
and owing to the comparatively low arch K
reverberates against the fuel-bed along the
middle of the chamber. From thechamber H
these hot products of combustion pass through
the opening P to the supplemental combus-
tion-chamber P’, being mixed in the opening
or flue P with air entering from the outside
through passages It D'.  The arch D operates
as a cokmo -arch, and by pireventing the hot
prod uets ot combustion from the rear part of
the furnace from being directed against the
front end of the chamber‘ H it protects the fire-
door, &c., from becoming too highly heated,
The grate-moving mechanism should be so op-

erated that the fuel will be spent and nothing

but ashes remain when the doors z are reached,
Thus in the backward movement of the grate
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the ashes are discharged into the ash-pan M,
the doors z tending to prevent such a rush of
air upward from the rear end as would pro-
duce undue heat dilution. The rear hanging

wall E° besides protecting the hooks # tends
to prevent an unduly large volume of air

from rushing forward from the rear end of
the chamber.

wall to be an important feature in preventing
heat dilution, which is the result of too great
a volume of air being mixed with the hot
products of combustion.

- The door or doors z offer just sufficient re-
sistance to the movement of the cindersto cause
them to back up and automatically fill the
space under the cross-arch or hanging wall E?
to shut off the draft from the rear end of the
grate. The doors must not press against the
cincder-bed with sufficient force to crowd cin-
ders between the teeth of the grate members,

as this would tend to result in breaking of the .
teeth when the I

latter come together after
passing around the rear sprocket- wheels.
For this reason I provide doors which swing
readily and do not bear with any material
welght against the cinders. -

In Fig. 4 I have shown that the guides or
channel-bars ¢’ are fastened to the tubes ¢ by
bolts ¢°, fastened to the bar and passing down
opposite sides of the tubes through stirrup-
plates ¢° on the under sides of the tubes.
This and other features of my construction

may be variously modified without departing

from the spirit of my invention as defined by
the claims.

What I claim as new, and desire to secure
by Letters Patent, 1s—

1. In a furnace, a fuel-advancing grate de-
vice comprising, 1n combination, a frame,
shafts journaled in said frame, an endless grate

formed of grate-sections arranged in a plu-

rality of parallel endless series, the sections
intermeshing with the next adjacent sections
1n the same series, an endless chain for each
ot said series to which the sections are remov-
ably and independently secured, a sprocket-
wheel on each of said shafts for each of said
chalns, and shaft-driving means.

2. In a furnace, a fuel-advancing grate de-
vice comprising, in combination, a frame,
shatts journaled in said frame, an endless grate

I have found this hanging |

3

formed of grate-sections arranged in a plu-
rality of parallel endless series, the sections

intermeshing with the next adjacent sections
in the same series and interlocking with the
sections of the series at opposite sides thereof,
an endless chain for each of said seriesto which
the sections are removably and independently
secured, a sprocket-wheel on each of said shafts

for each of said chains, and shaft-driving
means.

3. In a furnace, a fuel-advancing orate de-

vice comprising, in combination, a frame,
shafts journaled in said frame, an endless grate
formed of grate-sections arranged in a plu-
rality of parallel endless series, the sections
intermeshing with the next adjacent sections
1In the same series, laterally-extending lues on
the sections engaging the under surfaces of

the sections at opposite sides, an endless chain

tor each of said series to which the sections
are removably and independently secured, a
sprocket-wheel on each of said shatts for each
of sald chains, and shaft-driving means.

4. In a furnace, a fuel-advancing grate de-
vice comprising, in combination, a frame.
shaftsjournaled insaid frame,an endless grate,
formed of grate-sections arranged in a plu-
rality of paralle]l endless series, the sections
Intermeshing with the next adjacent sections
In the same series, an endless chain for each
of sald series, the sections being formed each
of two companion members removably se-
cured to the chain, a sprocket-wheel on each
of said shafts for each of said chains, and
shatt-driving means.

5. In a furnace, a fuel-advancing grate de-
vice comprising, in combination, a frame,
shafts journaled in said frame, an endless grate
tormed of grate-sections arranged in a plu-
rality of parallel endless series, the sections
intermeshing with the next adjacent sections
in the same series, an endless chain for each
of sald series having vertical and horizontal
links, the sections being independently se-
cured to the said vertical links, a sprocket-
wheel on each of said shafts for each of said
chains, and shatft-driving means,

WILLIAM A. KONEMAN.

In presence of—

M. L. MacKENZIE,
Warrer N. WINBERG.
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