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UNITED STATES

Patent OFFICE,

JOHN L. SHEPPARD, OF CHARLESTON, SOUTH CAROLINA, ASSIGNOR OF
ONE-FOURTH TO WM. E. HUGER, OF SAME PLACE. .

FURNACE.

SPECIFICATION forming part of Letters Patent No, 583,552, dated June 1, 1897.
Application filed July 25, 1895, Serial No. 557,148, (No model,)

To all whom it may concern:

Beitknown that I,Jouw L. SHEPPARD,a res-
ident of Charleston, in the county of Charles-
ton and State of South Carolina,haveinvented
certain new and useful Improvements in Fur-
naces; and I do hereby declare the following
tobea full, clear, and exact description of the
invention, such as will enable others skilled
in the art to which it appertains to make and
use the same.

My invention relates to an im provement in
furnaces, and more particularly to such as
are adapted for burning fine fuel, such as
chaff, one object of the invention being to
construct a chaff-burning furnace so that fuel
will be economized and the efficiency of the
furnace enhanced.

A further object is to provide means where-
by to insure the regularand continuous feed-
ing of the fuel in proper quantities.

A further object is to produce simple and
efficient means for insuring the expulsion of
ashes from the furnace in a steady and uni-
form manner. ’

A further object is to produce simple and
efficient mechanism for accurately and auto-
matically operating the various movable parts
of the apparatus.

A further object is to produce a chaff-burn-
ingfurnace whichshall be comparatively sim-
ple in construction, one which shall operate
to effectually consume the fuel, and one which
shall be efficient in all respects in the per-
formance of its functions.

“With these objects in view the invention
consists in certain novel featuresof construc-
tion and eombinations and arrangements of
parts, as hereinafter set forth, and pointed
out in the claims.

In the accompanying drawings, Figure 1 is
a longitudinal sectional view of a furnace,
partly broken away, showing my improve-
ments. Fig. 2 is vertical cross-section. Fig.
3isahorizontal cross-section. Trig. 4is.aside
view of a furnace, partly broken away and
partly in section, showing my improvements;
and Figs. 5 and 6 are views of modifications.

A represents a furnace structure compris-
ing the furnace proper, B, and a compartment
C for the reception of the water-tubes ¢ and
boiler C2, '

The combustion-chamber D of the furnace
communicates with the tube chamber or com-
partment C over a bridge-wall D', between
which latter and the end wall D? of the fur-
nace an ash or dust receptacle D?is located
for the reception of ashes or burned chaff es-
caping with the produects of combustion, and
said ash or dust chamber is preferably pro-
vided with a door D%, whereby access may be
had to it to remove accumulated ashes, &ec.

The outer or forward wall ¢ of the combus-
tion - chamber is preferably made inclined
and, in conjunction with anineclined grate E,
formsahopper or V shaped combustion-cham.
ber, which discharges at its bottom into an
ash-pit I, and the ash-pit discharges through
an elongated opening b into an inclined chan-
nel ¢, made in the masonry, the purpose of
which channel will be hereinafter fully ex-
plained. '

. Between the inclined wall ¢ of the combus-
tion-chamber and the bridge-wall D' a cold-
air channel or duct d is located and provided
ab its ends with inlet-doors d’. In the chan-
nel or duct d plates d? are located, beneath
which the cold air entering through the ends
of the channel or duct passes, and after pass-
ing around said plate the air enters compart-
ments e, formed in the walls of the furnace.
Inits passagethrough the channels and cham-
bers in the masonry of the furnace the air
becomes more or less heated and moves
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through air chambers or compartmentsin the .

side walls of the furnace into a chamber g

The combustion-chamber is made with an
arched top f, at one edge of which a fuel-inlet
chute or passage f' is located, and with this
chute a hopper (&, having adjustable sides 13,
communicates. The hopper G is supported
on angle-irons 1%, and one of the latter is made
with a number of perforations 74 for a pur-
pose presently explained. A plate g is dis-
posed over the arched top of the combustion-
chamber, so as to form the chamber ¢', which
communicates with the air chambers orcom-
partments ¢ in the walls of the furnace, as
above explained. From the chamber g’ heat-
ed air passes throughinelined ducts g*in the
masonry.of the arched top f, said ducts com-
municating at their lower ends with the
throat or inlet-chute f/, and the heated air
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passing through them assists in the proper
feeding and combustion of the chaff or fihe
fuel passing through said throat or inlet-
chute to the grate below. Air also passes for
a similar purpose from the chamber g' into
the throat or chute f' through the perfora-
tions f*in the angle-irons f% Chaff is fed
to the hopper G through a chute & from any
convenient source or supply, and the gravity
of this fuel is largely depended upon to feed
it to the furnace; but I have found itadvan-
tageous to employ means for regulating the.]
feeding of the fuel. The chaff or fine fuel
is discharged from the chute /i into the hop-
per G through a flat mouth 7/, of sufficient
width to extend from end to end of the hop-
per, so that the fuel will be distributed evenly
into the latter from end to end thereof. If
the fine fuel be permitted to pass uncontrolled
from the bottom of the hopper G into the
throat or fuel-chute, the flow of fuel into the
furnace would be irregular, at one time flow-
ing too fast and probably at another instant
stopping entirely, owing to the wedging of
fuel in the contracted outlet of the hopper,
thus resulting in an irregular fire in the fur-
nace. 'To prevent such irregular and unsat-
isfactory feeding of fuel, I locate a chain ¢
longitudinally within the hopper at the out-
let thereof and provide means for imparting
a longitudinal reciprocating motion to said
chain whereby to effectually control or regu-
latethe flow of fuel from the hopperand insure
the regular and steady feeding thereof to the
furnace. If the chain be supported only at
its ends, it would tend to sag between its
ends, and for this reason it is supported at
intervals from a bar or beam ¢’ by means of a
series of short chains 2. The bar or beam
7 is connected at its ends with adjusting-
serews %, mounied in standards 4!, whereby
the chain can be adjusted relatively to the
outlet of the hopper G, and thus regulate the
guantity of and the speed at which it is de-
sired the fuel shall be fed. At its ends the
feed or controller chain ¢ passes over pulleys
# 5, and to one end of said chain a weight 70
issecured. The other end of the feed or con-
troller chain is secured to a cam or eccentric
47, mounted on the furnace-wall. The cam
or eccentric 47 is provided with an arm %, hav-
ing a series of perforations ¢° for the adjust-
able attachment thereto of a pitman . The
other end of the pitman ¥ is connected with
an eccentric 1, carried by a shaft 2, mounted
on a frame 3, and the latter is placed on a
hollow structure 4 of masonry located at one
side of the furnace structure and formingin
effect a part thereof. A gear-wheel 5 is se-
cured on the shaft 2 and receives motion
from a pinion 6, earried by a shaft 7, and on
the end of the latter a band wheel or pulley
8 issecured,over which a band or belt 9 passes,
said band. or belt also passing over a pulley
10,carried by a shaft 11. Motion is imparted

to the shaft 11 from any convenient source

Now it will be seen that when the

of power.
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shaft 2 is rotated a reciprocating motion will
be imparted to the pitman " through the
medium of the eccentric 1 and that the recip-
rocation of the pitman will cause the eccen-
tric 47 to oscillate and move the feed or con-
troller chain 4 longitudinally in onedirection,
said chain being moved in the opposite direc-
tion by means of the weight <.

A cold-air draft through the combustion-
chamber for assisting in supporting combus-
tion will be admitted under or behind the

| orate E through an opening j, regulated or

closed by means of double doors j'. It has
been found from experience that in the use
of chaff or similar fine material as fuel when
a cold-air draft alone is employed the burning
chaff or fine fuel is liable to form into lumps
or clinkers.

In the channel ¢ under the ash-pit a screw
conveyer 31 is located and preferably inclined
or made parallel with the inclined bottom of
said channel, so that a supply of water can
be easily maintained in the latter. One end
of the screw conveyer 31 is connected with a
shaft 42, one end of which is mounted in the
end wall of the channel ¢ and the other end
in a suitable bearing in the hollow structure 4.
The shaft 42 has secured to it within said hol-
low structure a sprocket-wheel 45, to which
motion is imparted by means of a sprocket-
chain 46, which latter receives motion from
a sprocket-wheel 47 on the shaft 7.

1t is important that the ashes be not de-
livered from the ash-pit to the screw conveyer
in quantities greater than said screw con-
veyer can regularly and effectnally remove
them, and it is also important that the ashes
be fed to the screw conveyer regularly and
evenly from one end to the other of the ash-
pit; and again it is of great advantage to the
accurate and successful operation of the ap-
paratus for removing the ashes that nolumps
or matted ashes or clinkers be permitted to
enter the screw conveyer, but that the ashes
when they reach said conveyer shall be fine,
similar to sand. To accomplish these ends,
I provide within the ash-pit I what may be
termed an ‘“ash controller and feeder” H.
This device comprises a curved plate 48, made
concentric with the curvature-of the bottom
of the ash-pit and havingwings 49 at its ends
which projeet at right angles from said plate
and terminatein close proximity to the curved
bottom of the ash-pit. The plate 48 is carried
by arms 50, secured at one end thereto and
at their other ends to an oscillatory shaft 51,
mounted in the end walls of the ash-pit. One
end of the shaft 51 extends beyond its bear-
ing and terminates in the hollow structure 4.
To the free end of the shaft 51 one end of a
pitman 52 is secured, and the other end of
said pitman is connected with a crank wheel
or arm 53, carried by the shaft 25. From
this construction and arrangement of parts
it will be seen that a slow oscillatory motion
will be imparted to the controller . ~During
the oscillation of the controller H the wings
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49 will strike and crush any lumps or clink-
ers which may fall into the ash-pit and break
them. By making the plate 48 of the form
herein described it will serve to feed ashes
through the opening b and into the conveyer-
channel evenlyand regularly from end to end
of the ash-pit and in quantities less than the
capacity of the conveyer to remove, so that
the conveyer will not be crowded overm uch,
but will be permitted to operate easily, ac-
curately, and quickly to remove the ashes.
The presence of the controller II in the ash-
pit will prevent any ashes from passing di-
rectly through the ash-pit and into the con-
veyer-channel and will regulate and control
the feeding of the ashes to the conveyer. It
will also be seen that the action of the con-
troller II will be to cause the ashes to be fed
intermittingly to the conveyer, so that when
one lot of ashes is carried away the rear por-
tion of the conveyer will be ready to receive
anotherlot when the same shall be discharged
therewith by the action of the controller H.

Numerous slight changes might be madein
the details of construction of various parts of
my improved apparatus without departing
from the spirit of my invention or limiting
its scope. Forinstance, instead of the chain.
controllerin the inlet-hopper above described
some other form of agitator might be em-
ployed, although I prefer the construction
herein shown and described. An oscillatory
worm or serew might be substituted for said
chain-controller.

The furnace proper can, if desired, be built
under the boiler instead of in front of the
same. ~The furnace can also be constructed
entirely independently of the boiler and when
80 built will preferably be constructed as
shown in Figs. 5 and 6.

In the form of the invention shown in Figs.
5 and 6 the front of the furnace is made with
double doors 55 for the admission of cold-air
draft under the grate, and the rear wall of

the combustion-chamber is provided with a’

thimble 56 for the attachmeént of a smoke-
flue. Thespace between the rear wall of the
combustion-chamber and the rear wall of theé
furnace is divided into two compartments or
chambers 57 57* by means of a plate or par-
tition 58, the lower end of which terminates
above the bottom of the furnace, so as to form
a means of communication between said com-
partments or chambers. The upper end of
the plate or partition terminates above the
top of the arch 59 of the combustion-cham-
ber, and on the upper end of the plate or par-
tition one end of a plate 60 rests, said plate
alsorestingon flanges 61, projecting upwardly
from the side walls of the combustion-cham-
ber. Between the plate 60 and the top of the
arch 39 a chamber 62 is formed and com-
municates with chambers 63in the side walls
of the furnace through lateral openings 64
and openings 65 at the tops or roofs of the
chambers 63, which latter can be opened or
closed by meansofslide-valves 66. . The open-

ing in the rear wall of the furnace through
which the thimble 56 passes is somewhat en-
larged, and to said rear wall surrounding
said opening a thimble or collar 67 is secured
for the attachment thereto of an air-inlet
flue. Air entering by-said flue passes down
through the chamber 57 and up through the
chamber 57% and into the chamber 62, from
which it will pass into the chambers 63 in
the side walls of the furnace. The air dur-
ing its passage through the chambers above
enumerated will become heated and will be
discharged from the chambers 63 through
duects 68 under or behind the grate.

At the front end of the furnace the fuel-in-
let chute or throat f’is located, and with this
chute or throat the chamber 62 can be made
to communicate by means of a valve 70, the
heated air thus permitted to enter the throat
or fuel chute /' serving, as above explained,
to assist in the proper combustion of the fuel
and the feeding thereof to the grate. . Thus
it will be seen that by closing double doors
55 a hot-air draft can be supplied to the fur-
nace either above or below the grate and can

“be readily regulated and that it can also be

easily controlled, or a cold-air draft can be
supplied by opening the doors 55.

In the side wall of the furnace, opposite the
side wall where the operating mechanism is

located and immediately above the ash-pit F,

a small door 69 should be placed.

To start the furnace, it is only necessary to
admit sufficient chaff to form a bed of even
thickness from top to bottom of the grate and
enough to cover the ash-controller in ash-pit,
sealing it (the furnace) against any cold-air
inrush through the ash-pit. Fire is applied
through the door above mentioned. The said
door or manhole will permit the cleaning out
of the ash-pit F should any accident occur.

Having fully described my invention, what
Iclaim asnew, and desire to secure by Letters
Patent, is—

1. The combination with a furnace having
an inlet for fine fuel, of a hopper adapted to
communicate with said chute, a feed con-
troller or agitator located within said hopper,
and means foradjusting said controller or agi-
tator vertically, substantially as set forth.

. 2. The combination with a furnace having
an inlet for fine fuel, of a hopper adapted to
discharge into said chute, a chain located in
said hopper, means for reciprocatin g said
chain, and means for adjusting said chain
vertically, substantially as set forth.

3. The combination with a furnace having
an inlet for fine fuel, of a hopper communi-
cating with said inlet, a feed-regulating chain
in said hopper, means for reciprocating said
chain, a beam, serews for adjusting said beam
vertically, and flexible connections between
said beam and chain, substantially as set
forth,

4. Inafurnace,the combination with a com-
bustion-chamber having an ash-pit at the bot-
tom into which the ashes drop and said ash-
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pit having an outlet formed therein, of a con-
stantly-moving device for agitating the mate-
rial in the ash-pit and causing it to drop
through the outlet therein.

5. Inafurnace,the combination with a com-
bustion-chamber having an ash-pit at the bot-
tom into which the ashes drop and said ash-
pit having an outlet formed therein, of a con-
stantly-moving oscillatory device for agitat-
ing the material in the ash-pitand causing it
to drop through the outlet therein.

6. Inafurnace,the combinationwitha com-
bustion-chamber and ash-pit having an open-
ing in its bottom extending the entire length
of the pit, of a constantly-moving device for
agitating the material in the ash-pit and caus-
ingit todrop evenly through the outlettherein
throughout the entire length of the latter.

7. In a furnace, the combination with an
ash-pit having acurved bottom and provided
with an outlet in the bottom, of a constantly-
moving oseillatory device pivoted torock back
and forth upon the curved surface of the bot-
tom of the pit and rake the contents through
the outlet.

8. Tn a furnace, the combination with an
ash-pit, and a channel extending the length
of the pit and located beneath it, one open-
ing into the other, of a constantly-moving
agitating device in one of the parts to cause
the material in the pit to stop through the
outlet and a conveyer in the channél to re-
move the material therefrom. .

9. In a furnace, the combination with an
ash-pit, a screw conveyer beneath it, and a
passage from the bottom of the pit into the
latter, said passage extending the length of
the pit, of a constantly-swinging device for
erushing the clinkers preparatory to dropping
through the passage,substantially as setforth.

10. In a furnace, the eombination with an
ash-pit and a conveyer adapted to receive
ashes thervefrom, of an oscillatory ash-con-
troller located within the ash-pit and adapted
to control the regular discharge of ashes there-

from, a crank-arm secured to the shaft of
said controller, a pitman secured at one end
to said erank-arm and a cam or eccentric for
actuating said pitman, whereby to cause the
controller to oscillate slowly, substantially as
set forth.

11. In a furnace, the combination with an
ash-pit, a channel under the ash-pit and an
opening in the ash-pit communicating with
snid channel, of a screw conveyer in said
channel, and an oscillatory controller in the
ash-pit constructed and adapted to break
matted ashes and to feed the ashes regularly
and intermittingly from the ash-pit to the
serew conveyer in said channel, substantially
as set forth.

12. In a furnace, the combination with an
ash-pit, a channel communicating with the
same and a conveyer in said channel, of a
shaft mounted in the ash-pit, means for oscil-
ating said shaft, arms projecting from said
shaft within the ash-pit, a plate secured to
the free ends of said arms and disposed over
the outlet to said channel, and wings at the
edges of said plate projecting toward the wall
of the ash-pit, substantially as set forth.

13. In a furnace, the combination with an
ash-pit having a curved bottom, a channel
communieating therewith and a conveyer in
suid channel, of a shaft mounted in the ash-
pit, means for oscillating said shaft, arms pro-
jecting from said shaft within the ash-pit, a
curved plate secured to said arms,said curved
plate being concentric with the bottom of the
ash-pit and disposed over the opening there-
of, and wings at the edges of said plate pro-
jocting toward the walls of the ash-pit, sub-
stantially as set forth.

In testimony whereof I have signed this
specification in the presence of two subserib-
ing witnesses.

JNO. I.. SHEPPARD.

Witnesses:

D. HugEr BACOT,
FRANK L. HOWARD.
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