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UNITED STATES

- HorLp]

JOSEPH W. BRIGHTMAN, OF CLLEVELAND, OHIO, ASSIGNOR OF ONE-HALF TO
N. W. TAYLOR AND FRANK E. BRIGHTMAN, BOTH OF SAME PLACE.

FURNAGE.

SPECIFICATION Em'miug vart of Lietters Patent INo. 318,690, dated May 26, 1885.

Appiication filed December &6, 1883. Renewed January 21, 1885, (No model.)

To all whom it may concermn:
Be it known that I, JOSEPH W. BRIGHT-
MAN, of Cleveland, in the county of Cuyahoga
and State of Ohio, have invented certaln new
5 and useful Improvements in Furnaces ; and 1
do hereby declare the following to be'a itull,
clear, and exact description of the invention,
such as will enable otliers skilled 1n the art to
which it pertains to make and use the same.

My invention relates to improvements in

10

furnaces, more especially adapted to the use

of steam-generators.
The object of my invention 18 to construct
a furnace with an automatic feed, that will

15 cause a constant and regular discharge of

coals into the furnace. ,

A further object is so to construct the grates
and other parts of the mechanism that the
coalson entering the furnace will first be coked

20 and afterward passed on and added to the
body of the fire, and that the gases generated
in the coking process will pass over the fire
and encounter such a degree of heat that they
will be consumed, so that no smoke will es-

25 cape. | |

A farther object is to concentrate the body
of the fire at the baek part of the furnace,and
thereby produce such an intense heat as will
insure the burning of the aforesald gases as

20 they pass, as they necessarily must, this part
of the furnace.

A further objectis the employment of mech-
anism by means of whieh the fire may be kept

free from ashes and clinkers without the open-

35 ing of furnace-doors or otherwise retarding

the combustion 1n the furnace. |

A further objectis to simplify the construc
tion andlessen the initial cost of ‘f smoke-con-
suming furnaces,’’ so-called.

With these objects in view my invention
consists in certain features of construetion and
in combination of parts hereinafter described,
and pointed out in the claims.

The smoke that passes in dense volumes
45 from chimneys when bituminous coal 1s used

in the furnaces is not only objectionable to the
communibty at large, but is a serious loss to
coal-consumers,in that alarge per cent. of the
fuel is thus passed off unconsnmed and wasted.
so It is doubtful if smoke can be burned in an
ordinary furnace by reason of the great de-

40

| gree of heat required.

The gases that pro-
duce the smoke may be burned by a degree of
heat that is practicable to maintain in such
furnaces. Ior this purpose the heat at first gz
should not be diffused over too great a sur-
face, but should rather be concentrated and
intensified. To accomplish this I use inclined
orates, the back ends of which are the lowest,
so that the body of coal across the back end
of the furnace is much deeper, and the heat
at this part much greater than if the coals
were spread evenly over the entire grate-sur-
face. Iflargequantitiesof coalare throwninto
the furnace at one time, so much gas will be
cenerated that it 18 impossible to consume it
all. I have therefore invented an auntomatic
feeding device that will discharge the coal into
the furnace with a constanf and even feed.
The coal as it first enters the furnace is spread ;o
in a thin layer over the upper or front end of
the grates and in a condition most favorable
for coking. The feeding of the coal thus pro-
vided for, the next important step is to have
a steady fire that will always give the required
amount of heat., Ifor this purpose I have
first a reciprocating end motion given to alter-
nate grates, by means of which the coal, after
coking, is passed on and fed evenly onto the
body of the fire at the back end of the furnace. 8o
By the same mechanism the lower end of
the reciprocating grates are raised and low-
ered with each movement of the grates for-
ward or back, by means of which the clinkers
are prevented from adhering to the grates,
and also the fire is kept {ree {rom ashes. A
clinker-breaker is provided that 1s operated
by a lever extending forward of the furnace-
front, so that in the management of the fire
no furnace-doors are opened or anything done
to retard the combustion or make it irregular.
In the accompanying drawings, Figure 1 1s
a view 1n perspective of my improved fur-
nace and attachments. Ifig. 2 1s an elevation
in detail of a portion of the actuating mech-
anism. Fig. 3 is a view in peispective of a
portion of the grates and clinker - breaker
and the devices for operating them. FKig.4 1S
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a view in perspective of the upper end of the
two kinds of grates, and in dotted lines a por- ICO
tion of a supporting-bar. |

A represents a steam-boiler; B, the furnace;
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C, the furnace-front, provided above with the
door U, for access to the end of the boiler, and
below with the doors ¢, in front of the ash-pit,
and provided with dampers ¢’ for regulating
the draft.

B’ is the bridge-wall, and b an arch span-

ning the furnace and extending from the fur-
nace-front back abcut the length of the fur-
This arch is designed to confine and
reflect back and concentrate the heat in the
furnace, although it is probable that in many
cases this arch might be dispensed with.

D and D’ are grates, that are supported by
the cross-bars d and d’. The grates D and D’
alternate, as shown in Fig. 3, and the latter
are provided with lugs &, (shown in Fig. 4,)
that hook over the upper edge of the sup-
porting-bar d', and hold these grates from slid-
Ing down endwise. The grates D have lugs
at d° toward the lower end, (shown in Fig. 3,)
that embrace the rod e, attached by the arms
¢ to the rock-shaft X, by means of which the
grates D are reciprocated endwise up and
down the incline, and are also raised a short
distance in the middle of the throw by the said
rod e. |

Instead of the rod ¢ and the arms ¢/, a rib of
sultable shape might be east on the rock-shaft,
that would answer the same purposes. |

The rock-shaft is actuated by the lever F,
attached thereto, that is operated by the con-
necting-rod f, that is connected with the rock-
ing lever K. This lever is pivoted so near the
tarnace-{ron$ that a short slot only is neces-
sary 1n which to operate the said lever.

The lever F is operated by the conneeting-
rod G, that in turn is actuated by a crank on
the end of the shaft g, as shown in Fig. 1.

Power may be applied to this shaft in any

manner most convenient. The connecting-
rod A couples the rocking levers F and H to-
gether, so that the latter is actuated by the
former. |

The lever Hisfulerumed on theshaft I, and
terminates at the front end in a hand-lever,
and 18 provided on this side of the fulerum
withthehoop-pawl//, that engagesthe ratchet-
wheel I', that is attached to the shaft I. Each
end of this shaft is provided with a crank, i,
to the wrists of which are attached, respect-
ively, the connecting-rods 4, that move the
block or coal-pusher J laterally. This block
feeds or pushes the coal from the hopper above
into the furnace, and moving slowly and but
a short distance, and preferably with an inter-
mittent rather thana continuous motion, the
saild cranks ¢ have amuch greater throw than
would otherwise be necessary, and the con-
necting-rods j are slotted, as shown, so that
they only engage the pins extending from the
block J through the said slots at the extremes
of their throw.

The motion of the lever H is sufficient to
turn the ratchet-wheel, by means of the pawl,
three notches at each throw;but when a slower
feed 18 required the gage K, to which is at-
tached the incline k, is set so that the said
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incline receives the pawl as it 1s thrust for-
ward, and prevents its engaging the ratchet

until returning on the backward motion, and.

may thus be made to turn the ratchet either
one or two notches instead of three, as may be
required.

The gage K has a long slof, through which
passes the bolt by which it is secured, as
shown in Figs. 1 and 2.

L. is the hopper in which the coals are
placed, the back part of which is formed by
the vertically-sliding plate L/, and the bottom
by the plate I, on which the block J slides.
The plate 1. is secured in ways or grooves at
the ends, as shown in Fig. 1, and is supported
from the shaft M by the chains m. On the
farther end of the shaft is a worm-gear, (shown
only in dotted lines,)and thatengages a worm
on the one end of the shaft N. The front end
of this shaft is provided with the hand-wheel
n, by means of which the plate I/ may be
raised or lowered at pleasure, thereby regu-
lating the opening through which the coals are
fed into the farnace. When the plate is raised
to its full height, free access is had to the fur-

7

N

30
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nace for kindling the fire or other purposes, and

by suddenly raising the plate a large quantity
of coals may be discharged into the furnace,
as 18 sometimes necessary in banking the fires.

One of the pins in the rod % should be so

arranged that it can easily be removed, so

95

that in starting the fire, or at other times if

necessary, the lever H may be operated by
hand. | | | |

The clinker-breaker O is a hollow cylinder
extending across the furnace, asshown in Fig.
1, and journaled at each end, and has numer-
ous hollow conical projections on the periph-
ery, the holes in which are in open relation
with the chamber in the cylinder, and by
means.of which air is freely admitted to this
part of the furnace when the depth of coals is
the greatest and the fire the hottest, and by
means of which, also, the said cylinder and its
projectionsare prevented from becoming over-
heated and burned. | |

The hand-lever P is fulerumed at the back
end, and extends forward and through a slot in
the furnace-front, and is provided with the
pawl R, that engages either a ratchet attached
to the said cylinder or the said conical pro-
jections, and by means of which the said cyl-
Inder may be revolved by operating the said
lever P. | -

A plate, S, is secured just back of the cyl-
inder and out of reach of the said conical pro-
jections, and between these parts, (the plate
and the projections,) when the cylinder is re-

volved, the clinkers are broken and dis-

charged into the ash-pit below.

I do not wish to be understood as limiting
myself to the construction shown, as many
changes might be made in the mechanism and
still accomplish the same object and be within
the spirit of my invention. For instance, the

clinker-breaker might be made of staves and

fastened together, and instead of the conical

100
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projections, ribs, corrugations, grooves, or
depressions might be made to accomplish the
same purpose.

What I claim 15— -

1. In a furnace, the combination, with a
series of inclined movable grate-bars, a hop-
per, and a coal-pusher situated within the
hopper, of devices, substantially as described,

- for moving the grate-bars and operating the
IO

coal-pusher.
2. In a furnace, the combination, with a

- series of inclined movable grate-bars, a hop-

20

23

per, a coal-pusher located within the hopper,
and the vertically-sliding plate L/, of the de-
vices, substantially as described, for simulta-
neously operating the grate-bars and coal-
pusher.

3. In a furnace, the combination, with a
series of inclined grate-bars and a bridge-wall
situated at the lower end of said bars, of are-
volving clinker-breaker, situated between the
bridge-wall and grate-bars, and devices for
operating the breaker, -substantially as set
forth.

4, In a furnace, the combination, with an
inclined grate, a bridge-wall situated at the
lower end of the grate, and devices for auto-
matically feeding fuel to the furnace, of a hol-

low cylindrical clinker-breaker situated be- .

tween the grate and bridge-wall and provided 30

with air-escape orifices through which air 1s
fed to the burning fuel.

5. Ina furnace, a hollow c¢ylindrical clinker-
breaker e*s:tendmcr crosswise of the furnace
and near the back end thereof, and provided 33
with hollow conical projections, the holes of
which are in open relation with the chamber
in the cylindrical part of the clinker-breaker,
substantially as set forth.

6. The combination of clinker-breaker O, 4o
the plate S, the lever I?, and the pawl R sub-
stantially as set forth.

7. The block J, in combination W]t]l the
slotted rods 7, embracmw pins or projections
extending from the block, and actuating-
cranks ¢, by means of which an intermittent
reciprocating motionisgiventothesaid block
subsbantlally as set for th

8. The slotted gage K, provided with the
incline &, in combination with the pawl 4" and
the ratchet-wheel I’, substantially as set forth.

In testimony whereof I sign this specifica-
tion, in the presence of two witnesses, this 7th
day of December, 18S83.

JOSEPH W.

Witnesses:

C. H. DORER,
ALBERT K. LYNCH.
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BRIGHTMAN.,
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