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To all whom tt may concermn:

Beit known thatI, RoOBERT W. KING, a sub
ject of the Queen of Great Britain, resldmﬂ' at
Toronto,Province of-Quebee,Canada, havein-
vented an Improvement in Attomatic Stokers
and Smoke-Consumers, of which the follow-

‘ing description, in connection with the ac-

companying drawings, is a specification, like
letters on the dra.wmﬂ's reoresenhmv 11ke
parts.

This invention has for its Object to pr OV1de

novel stoking apparatus which may be oper-
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ated automatically to feed fuel into the coms-

bustion -chamber of a furnace that it may

be consumed therein subbtantldllv w1th0ut
smoke.

In my inventionin the form in which I have.
herein chosen to illustrate it, one of the best
forms now known to me, I supplv within the

combustion-chamber 4 bed-grate,_aud coOp-
erating with it I employ a feeding-grate and

pokers to move the coal or other fuel being
The coal or

consumed at the proper speeds.
other fuel may be fed into the mouth of a suit-
able hopper, herein represented as having a

substantially horizontal floor and receivin gfaﬁ
plurality of fuel-feeding means, said means

feeding the coal upon a plate located within
the furnace chamber, which when soft coal is

used forms what I %hall hereinafter designate
as a ‘‘coking-plate,” the upper portion of the
combustion-chamber being so shaped and lo-

cated as to cause the heat arising from the
combustion of the coal to impinge directly
upon the coal lying on the coking-plate. The
combustion-chamber contains as a continua-
tion of said coking-plate a downwardly-in-
clined surface provided with a series of coal-
sustaining -pockets, (shown as having hori-
zontal surfaces,) they serving to detain the
coal coming down the incline until, as in the
case of soft coal, it is coked, and thereafter
the poker-drivers, preferably mounted in se-
ries upon a series of carriages, are actuated
to attack the coal in said pockets and feed 1t
upon the feeding-grate. Air is admitted
freely to the under side of the coking-plate
and its inclined continuation from the front
of the furnace to thereby supply air to control
the combustion. T'he door by which access
may be had to the combustion-chamber to ex-

amine the fire or for other purposes is located

]
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above the plate which receives the coal from
the feeding means operable in the hopper,

‘and said door, as represented, has a series of
air-passages which deliver outside heated air

to the surface of the coal at the point where
it is giving off the most volatile gases, thereby
supplymg_smd rases with oxygen to insure
substantially complete combustion of the
‘The quantity of airsointroduced may

be 1ecrulated by a damper.
tains a plarality of feeding means, and I have

‘devised means whereby the feeding means

may be operated at different speeds, asI find

it advisable under some conditions to feed
the ends of the incoming layer of coal faster

than the center of said ]ayer or it might be

viee versa, or, in other words, the feeding of
‘the fuel may be effected at different points at
different speed. The speed of movement of
each feeding means may be controlled inde-

pendently, inasmuch as each leeding means

is actnated by a separate worm and worm-
gear, and changing the piteh of the worm the
furnace may be fed as desired.

- Figure 1is a perspective longitudinal sec-
‘tion in the line x, Kig.
ting, and my Improved stoking appamtus
Fig. 1* shows one of the ba:

2, of a boller,

ffle- ba,rs detached
Fig. 1 is an inner side view

from the door.

of the hopper-mouth, showing the division-
;walls and the fuel- fe:edmﬂ' appmatus
1°¢ is a detail to the right of the dotted line x,
1 Fig. 1.
line I‘w 1.
ing grate- bars detached and a connected

FIU'

Fig. 2 is a secmon below the dotted
Fig. 3 shows one of the feed-

poker-driver, said figure showing the crank
and crank-shaft for moving the grate-bar.
Fig. 4 shows the grate detached from the bar.
Fig. 5 is a section of the pin for connecting
the grate-bar with the link and the locking
device for said pin.
view of the setting, with the ash-pit door omit-
ted and the feeding-door partially broken
out to show the baflle-bars.
perspective the plates 67 detached. Fig. 8

shows the means for uniting the fuel-feeder

with 1ts operating-shaft. Fig. 9 is a detail of
the ratehet-wheel for moving the worm-shaft
and the means for uniting the same. Ifig. 10
is a detall showing the inner end of one of
the carmages

Referring to the drawings, A is a pmtlon

The hopper con-

its set-

Fig. 7 shows in
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of an ordinary horizontal return tubular |tive of the particular construction of the
driver-sections or their number or their par- -

boiler, A’ representing any usual uptake.
This- b01lel 18 mounted upon any usual or

suitable bmler-settmg,prefm ably brickwork,
(designated B,) it having an ash-pitsection B3’ |
~and an outlet at B* for the products of com--

bustion, said produects passing in the present
msb.m_ce of my invention around or about

the boiler and through its tubes B¥into any

asual flue in any usnal or suitable manner.

- The combustion-chamber is designated by
the letter C. The combustion- chamber has

mounted in its sides a suitable frame C’, rep-
resented as notched in two places to receive

grate-bearing bars C*, which sustain the bed-

agrate C3. Said bars C? also sustain an aux-
111@.,15r bar C4 upon which rest a series of car-

riages D D’ arranged, preferably, in pairs,

one of said carriages bemn' shown detached
in Flﬂ‘ 3. The front end 01 sald carriages

has smta,ble extensions d,which are repr eseni-

ed as resting upon a roller- -support d’, suit-

_a,bly*sustained at the end of a plate d?, which

is united with or sustained by the outer ends
of the frame C’'. The carriages D D' receive
each a suitable feeding grate-bar E or feed-
sustaining surface, (shown detached in Fig.

4,) Iepresented herein as having a series
- of drivers e ¢’ ¢ €® ¢! of any deqlred number,
3¢ |

cated at dlﬂferent levels or one above the

said drivers being herein represented as lo-

other vertically and detachable from the car-
riage. 'The section-lines, Fig. 1, show the

drivers of the grate-bar connected with the
first  carriage D of the series, the drivers of

the next bar behind it in the earriage D’ be-
Kach of these grate-

suitable means, as a hook ¢, herein ShOWﬂ
as embracing a bar é’, connected with the
carriage near its lower end the upper end of
the bar resting upon & shoulder as €% of the
plate d, a suitable pin e?, passed throu':rh alug

~at the upper end of the bam 1etﬂ,11’11nﬂ' it in

place.

The émimﬂ*es referred to of any desired

number, arranﬂ'ed side by Slde are recipro-
cated 01:- moved longitudinally, as herein rep-

~ resented, by smtable links a, connected with

50

crank-pins «', carried by arms extended from
a shaft 2, carryin o between its ends a toothed

- wheel 3, the erank-arms being set, so that as

55
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one em.nh-pm and link moves a carriage for-

ward the other erank-pin and link will move_'

an adjacent carriage backward. I employ a
plurality of these shafts and carriages, and

- by moving the carriages alternately 11]18 pos-
‘sible to cause the drwmg grate-bars sustain-
ing the coal to move the latter forwardly

upon the bed-sections C8.

I believe that I am the first to employ car-
Ilclﬂ'es having detachable orate-bars or fuel-
sustaining sulfa@es and I also believe that

‘T am the first to esmploy a detachable grate-

bar ha,vmn' drivers, so that a driver when
used up may be. 1ead11y replaced, and I de-

arm 4, extended from a suitable shaft 5

!tleulm location on the mate bar one with

relation to the other.

70

At the rear end of the bed-section I have

herein illustrated a drop-plate F, it being

pivoted at fand having connected with it a
suitable handlef : pm;]eeted through a suit-
able slide in the frame B3 of the <1,s]1 -pit door,

the opening of the drop-plate enabling the
discharge of coal or clinkers from the grate
Cs. Above the ash-pit door as I have herein
illustrated my invention is an extension f3,

75
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which constitutes a support for the shafts 2

referred to, and also for a shaft 74, provided
with a plurahty of pinions f°. Said shaft i

at one end has a connected ratchet-wheel 76,

with which codperates a detent 7. The said

wheel and shaft are moved intermittingly au-
tomatically by a suitable
on & pawl-carrier /7, having as its falerum

pawl 17, mounted

the rod f4. The extension or box f3 is pro-
vided (see Fig. 1) with a series of holes 80

for the adm18310n of air that the pinions and

go

shaft 7* may be kept cool, and the air enter- .

ing at this row of holes passes to the fire

throu ghopenings8l—openingsthroughwhich

the conneemons a worlk—sald ailr rising to

the under side of the ineclined plate 7 a,nd-

passing through the pockets ¢, meeting the
under side of the fuel passing thereovm
The outer end of the pawl-carrier ' has joint-
ed to it a link f10, in turn adjustably con-
nected, as by a set-serew 1 with a crank-
, turn-
ing smtable bearings depending from a frame
(=, repiesented as sustamed by or forming
part of the hopper G’, the mouth of which
enters and is suitably E:nstamed in & throat-

95
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piece G* forming part of the front of the east -

work of the combustion-chamber. The hop-
per-mouth and throat-piece are represented
as oblong in cross-section, they extending

substa,nually across the wid th of the eombus-_
tion-chamber, and the throat sustains a plate
6, (see Figs. 1, 2, and 6,) which receives upon
1t the eoa,l commﬂ' into the combustion-cham-

ber, said plate sustaining the coal while the
process of combustion is stm ted. The plate
6 1s prolonged by a surface 7, the lower end
of which meets substantmlly the upper side

of the portion d at the upper end of each

carriage. 'The surface 7 has a series of slots
™, herein represented as substantially hori-
mntal and extended through the said sur-

face, said slots forming poekets upon which

the coal applied to the plate 6 and coming
down the surface 7 may lodge. This POE:L]
however, has to be dlseh.:w@ed or fed from the
incline 7 onto the movab]e or feeding grate
E, and to do this I have provided a series of
pokels 3, suitably econnected, as by pins 8%,
with a series of poker drlvels 10, herein rep-
resented as connected each to t.he upper end

of one of said carriages by a suitable screw,

as 12%, so that said poker drivers and pokels

sire to claim these features br oadly, Irrespec- | move W1th the carriages and driving grate-
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bars.
as represented in section-lines, Fig. 1, the
coallodgesin the pockets made by theslots a*,
and when ignited the pokers are moved to
discharge the coal from said pockets, letting
it slide down the incline 7. Viewing Fig. 1,
it will be seen that the surface 7 has a plu-
rality of series of pockets and that each se-
ries of pockets contain a series of pokers 8.
In Fig. 1 one series of pokers are withdrawn
into their pockets, the series of pokers next
beyond being projected from their pockets.
The door H is composed, essentially, of an
outer plate £, provided with ears /', which
enfer suitable notches made in lugs carried
by the front of the boiler-setting. The up-
per end of the plate £ is extended upwardly
and shaped to present a suitable guideway

h**, provided with a series of holes, said guide-’

way receiving a suitable register-slide 2%, hav-

ing, preferably, holes ~2°, the movement of the

slide more or less closing the holes in the
guideway. Inside the plate ~21 have mount-
ed, as herein shown, detachably a series of
air-directing baffle-bars /%,
detachably to said plate by a suitable lock-
ing device, herein represented as a rod /°, en-
tering holes in a series of suitable ears AS,
and by removing said rod the bars may be
removed when required. These balfle-bars
are of peculiar construction and preferably
they are arranged in groups. (See Fig. 1%,
which illustrates one of such groups.) The
group shown 1s composed of three pieces 12
1314, each havingadouble flange, said flanges

- faecing the fire and substantially meeting.

40
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The central bar of each group may have a
projection 15, which may enter a mortise 15*
in an adjacent bar. The bars may be kept
separated or have their sides alined by suit-
able projections 16, located at or near the

projection referred to. The central bar of the

group, as herein shown, is provided with an
ear h' it being shown in Fig. 6 as extended
through the plate 2 and as receiving the lock-
ing-pin. The baflle-bars when assembled
leave spaces 17 between them, which receive

~and conduct air directly to the fuel coming

50
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from the throat of the hopper. The lower
ends of the baffle-bars are extended below the
plate 7» and inwardly therefrom, (see Fig. 1,)
the lower ends of said bars when the door'is

in its operative position standing below the
upper edge of the door-frame G, there being
a space between the lower ends of the baffle-

bars and the lower edge 1S of the plate / to
fit over the edge 18* of the door-frame. The
air which passes through the baffle-bars takes
from the plate and the door-frame heat,which,
otherwise would injure the plate and frame,
and the air by contact with said hot surfaces
is heated and utilized to assist combustion.
I believe that I am the first to provide a
door with air-conducting baffle-bars to direct

alr to the coal being burned, and also to pro- | terial advantage 1n connection with the

long said bars below the edge of the door- | screws referred to, for the reason that they

opening, and also to provide for the ready de-

which are held

il Tl

e

l

greater uniformity in size.

S

When the poker-drivers are retracted, | tachment of said bars from the plate that they

may be easily replaced when required.

The air entering the baifle-bars becmﬁes-

heated more or 1e.ss and is impinged directly

70

upon the surface of the fuel at the point

where the gases are being thrown oif, and
said air commingling with said gases assists
in effecting substantml]y perfect combustion
of the gases.

The fuel feeding means to feed fuel from
the hopper onto the plate 6 is herein repre-
sented as a series of screws A7, three in num-

ber, each presenting a movable cutting edge

h3, adapted to act with a drawing shear cut
against any coal or other material which is
too large to be fed into the combustion-cham-
ber, the feeders acting to reduce or commi-
nute to the proper size the fuel, thus securing
Theemployment
of secrews, such as represented, for positively
feeding fuel onto the coking-plate and thence
onto the inclined continuation thereof en-
ables coal of various irregular and uneven
sizes to be used and obviates subjecting the
coal to the preliminary action of a cracker to
thereby bring the coal to substantially the
same size. HKach screw or rotatable feeder is
carried by a shaft 4 having suitable bear-

ings in the hopper-frame, each shaft having

a worm toothed gear h'° secured thereto.
These gears are en‘ga,ged, respectively, by
snitable worms m m’' m?, the worms m and m-*
being herein repr esented as of coarser pitch
than the worm 2, so that the feeders deriv-

ing their movement from the worms m and

m* may be moved faster than the feeder ac-
tuated by the worm m'. The provision for
driving the feeders independentlv and at any
desired speed one with relation to the other
enables me to control the feeding of the fuel
to the requirements of the Work: to be done.

This invention is not, however, limited to

driving the fuel-feeding means at different
speeds one with relation to the other nor is

‘the invention limited to the exact construc-

tion shown for each of the members of the
fuel-feeding means, for I believe that I am

‘the first to employ in one hopper a plurality
of feeding means adapted to operate to feed
the coal substantially throughout the width

of the combustion-chamber upon a plate or
surface inside the combustion-chamber.
The throat or part of the hopper through

which the coal passes on its way to the plate

6 is separated by dividing-walls m° made,

preferably, thicker at their upper than at

their lower edges. These dividing-walls par-
tially separate the coal coming onto the plate
6 into several streams, which is of advan-
tage in burning soft coal for the reason that
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they form a ]me of weakness in the coal .

| coked and incrusted upon its top while rest-

ing on and passing over the plate 6. The di-
viding-walls referred to are also of very ma-

tend by their wider upper ends to retam the

I30
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coal in the grooves of the feeding-screws and | etmke the boiler are in perfect ignition or in

coOperate with the same to bt'eek crack; or
cut the c¢oal in its passage from the hOpper
onto the coking-plate. Portions of the coal

‘which are not at the surface of the incoming

mass slide downwardly at a faster speed then
the surface of the coked mass, and said coal
rests in and is detained in its movements by
the pockets; but by moving the pokers from
time to time to meet the coel lying in the

pockets such coal is dislodged after it has be-

come thoroughly ignited or eoked and is made
to travel by grewtv downwardly upon the
surface of the driving-grates..

As I have herein chosen to illustrate my
furnace the combustion-chamberisseparated
from the underside of the boilerfor the greater

“part of the length of the boiler by a main

crownn, the letter termmetm onearthe frame
or door ef the boiler-front n/, and between the
front end n*of the main crown and the frame
I have located an auxiliary crown %3, it oceu-

pying a position above the level of the main |

crown of the combustion-chamber.  The aux-
iliary and main cerowns are connected by
suitable division-walls nd, preferably of fire-
brick, to thereby leave a series of passages n’,

'bhlough which the products of cembusmon

from the combustion-chamber may enter un-

der part of the boiler., The division-walls
separating the spaces referred to become
highly heated, and are thereby made avail-

~able to aid in consuming gas that may have

35
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‘escaped ignition in the combustion-chamber.

| prefer to use two crown-surfaces,as shown
in the drawings, yet this invention is not to be
limited to the use of two surfaces, asI may use,
if desired, only the main erown or the crown
everhenwmﬂ' the main combustion-chamber,
letting the preduete of combustion pass the
front end of the main crown and travel under

- part of the boiler.

‘The construction of the erown of the com-

“bustion-chamber and the protrusion of the

coking-plate within the combustion-chamber
enables the gases eliminated and burrning in
the combustion-chamber to be impinged upon

- the coal or fuel lying cn the coking-plate, so
- that the fuel is more eﬁeetually consumed and

50

a greater amount of heat is generated in the |

, cemb nstion-chamber.

Herein the passage of the products of eom-

- bustion in the combustion-chamber is for-

6o

ward rather than backward over a bridge-
wall, and the forward travel of the pleduete
of eombuetwn effects the heating of the air
which comes into the combustion-chamber
at the rear portion thereof, such air being
heated by coming in eenteet with the eeal
being consumed. This air is gradually heated
to a high temperature and as it passes over
the incoming coal it ignites the less volatile

gases or gases which require a high tempera-

ture for theu' combustion, while the other

volatile gases are consumed by the admission

of air el; the furnace-door. In this way all

their greatest state of efficiency. In the ap-
peletus herein described unignited volatile

products-of combustion are not permitted to
leave the combustion-chamber and contact
- with the boiler-surface and go unconeumed

to the chimney.
The upper portion of the main crown is so

located (see Fig. 1) with relation to the door-
opening in the furnace-front that the upper

side of said ecrown may be readily reached
and cleaned by a brush or other usual device

‘when the door H is open.

The full and dotted lines p represent flues
or air-duects formed in the side walls of the
combustion -chamber, said flues receiving

outside air, which heated therein may be led

by suitable air -passages in the front 72 of the
main crown, the air being delivered there-

from through suitable holes and meeting the

underside of the flame- sheet leaving the com-
Theholesin thisslabmay

bustion-chamber.
be exposed at the end of the crown or at the

under side of the ecrown near its end and the

air-passages may be more or less in number,
as may be desired. ~

“The inner ends of the grate- eerrlecres D

(one shown in detail Fig. 10) are previded

each with two open spaces 20 21. In one of
these spaces 20. 1 enter one end of the link g,
employed for reciprocating the ecarriage.
Thislink must be connected with the carriage
1n such manner that the carriage may be re-
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moved when desired. To effeet a proper

coupling of the link with the carriage to en-
able them to be readily dlecenneeted I have
employed a loose pin 25, which is notehed at
one side near one end, as at 25%, to be en-
gaged by a keeper 26, (see Fig. 5 ) shown as

a slotted plete whwh is inserted in the space -

21 of the carriage, the noteh of the keeper
embracing the pin and entering the notch
thereof, said keeper preventing any longitu-

105

110

dinal movement of the pin, the keeper hold- |

ing the pin so that the latter may be readily
withdrawn whenever the keeper is removed
to retract it from the notch of the pin.

The speed or frequency of the movement

of the grates and the pokers to feed the fuel

onto the grate C° may be and is determined

“byor from the speed of the shaft 5, which im-

parts movement to the fuel- feedmﬂ' device co-
acting with the hopper, and, as herein shown,

when the fuel-feeding means is at rest the
Te control the time of

agrates are at rest.
eetlon and of rest of the fuel-feed shaft 5, I
have provided said shaft with a driven pul-

| ley 27, loose thereon, and alongside said loose

115
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pulley said shaft has loose upon it a eclutch

device, shown as cempesed of a sliding sleeve

7, prewded with pins 7', guided in a seeend |
sleeve 72, the sleeve 7 being controlled by a
130

suitable hand-lever 7 pwoted at ri,

The door H may have (see Fig. 2) chains.
28, connected with it atits eppeelte ends, the

eppemte ends of said chains being connected

the produets of combustion when they first | with any usuel or suitable shaft or device to
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wind up and unwind the chains to open and | vertical series ofapoc]ieﬁs gncd means to alter-

close said door.

I unite the sleeve 7* to its shafb 5 by a pin
60, (see Fig. 8,) which in case of such ob-
struction to the feeding means as would break
the apparatus will be cut off between the
sleeve and its shaft 5, enabling the sleeve r*
to turn and leave the shaft 5 at rest.
unite the ratchet-wheel 7* with the shaft f*
for reciprocating the carriers and feeding
grate-bars by a connection 61, (shown as &
pin ) which in case of undue obstruetion of-

fered tothe carriage will be cutoff and enable

the ratehet-wheel to turn without moving the
carriage. I shall designate these pinsin the
elalms by the term ¥ destruetible connec-
tions.”’

By adjusting the cranks ¢’ on the shaft 5
it is possible toeffect any desired difference in

timing of the action of the pokers—¢. e., when |
adjusted as represented in the drawings alter-

nate series of pokers work oppositely one to
the other; butby anadjustment of the cranks
they may be arranged to work on quarter
rather than half time or might all be made
to work simultaneously in the same direction.
The furnace-frame is provided under the
plate 7 with a door 82, (see Fig. 1,) which ad-
mits the direct supply of air to the under
side of the fuel traveling gradually over the
coking-plate and down it incline, the air at
this point being absolutely necessary to in-
sure perfect combustion of the fuel passing
down the incline.

Having described my invention, what I
claim, and desire to secure by Letters Patent,
18—

1. In an apparatus for feeding furnaces, a
horizontal plate for supporting the fuel as it
is fed into the furnace, an inclined surface in
prolongation of said plate and - having a se-

ries of pockets for sustaining coal fed upon

45
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said inclined surface, a series of pokers mov-
able in said pockets to feed the coal over said
surface, and means for moving said series of
pokers beyond the inclined surface and into
the under surface of the coal resting thereon.

2. In an apparatus of the class described,
a cokmﬂ'—-plate and an inclined pocketed con-
tinuation thereof, combined with a series of
pokers operable m_smd pockets..

3. In an apparatus of the class described,
a plate for supporting the fuel as it is fed

into the furnace, an inclined surface in pro-

longation of said plate and provided with
poekets for sustaining coal fed upon said in-
clined surface, a series of drivers, a plurality
of pokers connected to each driver and means
to actuate said drivers to reciprocate the se-

ries of pokers into said pockets and beyoud

the inclined surface.

4, In an apparatus of the class described,
an ineclined plate to sustain coal, said plate
having pockets arranged in a plura,liby of
vertical series, combined with a plurality of
series of pokers operable in said pockets in

different vertical planes corresponding to the

I also |

5

nately move said series of pokers in said
pockets and beyond the inclined surface of
the plate to enter the under surface of the
coal.

5. In an apparatusof the class described,
acoking-plate havinga continuation prowded
with fuel-sustaining poeketb arranged in dif-
ferent vertical series, and aplurahty of series

of pokers arranged in series and entering said

pockets, and means to operate said pokels
whereby after the fuel has been coked the
pokers are thrust forward through said pock-
ets to advance the fuel.

6. In an apparatus of the class described,

a surface provided with pockets to sustain.
| coal, a series of driving grate-bars arranged

below the pocketed surface and means to ac-
tuate said bars for advancing the coal fed
theleupon from the pocketed surface.

7. In an appamtus of the class described,
a series of carriages provided with a detach—
able fuel-sustaining surface, each detachable
fuel-sustaining surface eompl ising a series of
drivers.

8. In an apparatus of the class deseribed,
a series of carriageshaving a detachable fuel-

sustaining surface comprising driving-sur-

faces loca.ted in different planes, and means
for moving the said surfaces to feed the fuel.
9. In an apparatus of the class described,

statmna.ry bed-grate, a cross-bar, a series

of carriages provided each at its upper outer
end with a plate d, the lower inner ends of
said carriages resting on said eross-bar,means
to sustain the lower side of each of said plates
d, and a series of driving grate-bars carried
by each of said carriages.
10. In an apparatus of the class debcrlbed

an inclined pocketed plate to receive fuel, a
plurality of pokers, a series of feeding grata-

bars, a bed-grate, and means for operating

said pokers and feeding orate-bars to feed
the fuel upon said bed-grate.

11. In an apparatus of the class described,
an inclined pocketed plate to receive fuel, a
plurality of pokers movable in said plate,
movable grate adjacent sald pocketed plate,

and means for operating said pokers to feed

the fuel upon said ﬂrate, and a bed-grate to
receive the fuel from the movable n'ra,te

12. In an apparatus of theclass deserlbed
a series of grate-carriages having detachable
orate - bars each hawnn' at its inner end a

| hook to engage a part of a carriage, the up-

per end of each detachable grate 1est1ng upon
and being secured to a Dmtwn of each car-
riage near its outer end, and means to recip-

‘rocate said carriages.

13. In an apparatusof the class desmlbed
a coal-sustaining surface having a plura,hty
of series of pockets, a gra,te—h_a-r for each se-
ries of pockets, a series of pokers in aline-
ment with each of said grate-bars, and mov-
able in said pockets, and means to move said

pokers and grate-bars to and fro in the same

direction.
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14. In an apparatus of the class described, | and pokers, and means for simultaneously op-

a hopper for receiving fuel, a series of feed-

ing devices located therein, a throat having
a series of feed-passages leading to the com-

bustion-chamber and means to actuate the

series of feeding devices to feed the fuel from
sald hopper through the series of feed-pas-

sages 1nto the furnace. -_ |
~15. In an apparatus of the class deseribed,

a hopper, a throat having a series of feed-
- passages, a series of feeding devices shaped .
to cut or comminute the coal being fed into

the combustion-chamber through the sepa-
rate feed-passages.

16, In an apparatus of the class described,
a hopper, a throat having a series of feed-
passages leading from said hopper to the
combustion-chamber combined with a series
of rotatable feeding devices each provided
with a spiral groove to present cutting-vanes.

17. In an apparatus of the class described,
a hopper, a passage leading from said hopper
into the combustion-chamber, a feeding and
cutting device located in the said passage and
presenting a drawing and shear cutting edge
within the passage to cut and feed the fuel

‘asit passes from thehopper into said passage.

-18. In an apparatus of the class described,
a hopper to receive fuel, a plate on which the
fuel is fed, a throat located between said
plate and hopper and presenting a plurality
of fuel-passages, and a plurality of rotatable
feeding devices presenting each cutting edges,
each feeding device feeding the fuel from the
throat through a separate passage therein
onto the plate referred to. |

19. In an apparatus of the class deseribed,
a -hopper, a throat having a series of feed-
passages to separately feed fuel therefrom
into the combustion-chamber, and a series of
feeding devices, each of said feeding devices
having a connected worm -toothed gear, a
shafthavinga series of wormsin operative en-
gagement with said worm-toothed gears, and
means to actuate said shaft to operate all of
sald feeding devices. | |

20. In an apparatus of the class described,
a coal-sustaining plate, a hopper to supply

coal, and a door having air-passages to deliver

oxternal heated air to the coal lying on the

- said plate to facilitate combustion.

55
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21. In an apparatus of the class described,
a hopper, a coal-sustaining plate, a series of
feeding devices having worm-toothed wheels,
aseries of wormsto actuatesaid worm-toothed
wheels, some of the worms being adapted to
actuate said feeding devices to feed the coal

at varying speeds one with relation to the

other.

22. In an apparatus of the class described,
a hopper, a fuel-sustaining plate provided
with pockets for sustaining fuel, means for

feeding coal from the hopper substantially

continuously onto said pocketed plate, a se-
ries of pokers movable in said pockets, 2 mov-
able grate below said fuel-sustaining

k

erating the pokers and movable grate.

' 23. In an apparatus of the class described,

a hopper, a fuel-sustaining plate provided
with pockets; means for continuously feed-
ing coal from the hopper onto said plate, a se-
ries of pokers operable in said pockets,ja Mmov-

| able grate located below the fuel-sustaining

plate and pokers and receiving coal through
the operation of said pokers, means for auto-
matically and simultaneously operating the
pokers and grate. -_ |

24. In an apparatus of the class deseribed,

a fuel-sustaining plate, a hopper for receiv-
- Ing fuel to be fed to said plate, fuel-feeding

devices in said hopper, a pocketed plate, a se-
ries of pokers movable in the pocketed plate,
a fuel-driving. grate to receive the fuel from

the pocketed plate, means to actuate the fuel-

feeding devices in the hopper to feed the coal
upon the fuel-sustaining plate, and adjust-
able connecting devices operable by the
means for actuating the fuel-feeding means,

whereby the feeding movement of the fuel-

driving grate may be varied according to the
requirements of combustion. |
- 295. In an-apparatus of the class deseribed,
a plate to receive coal fed to the combustion-
chamber, an inclined plate in continuation
thereof, said inclined plate being provided
with pockets, combined with a series of driv-
Ing grate-bars below said inclined plate to re-
celve the coal therefrom and feed the same
farther into the combustion-chamber, and
means for moving said series of driving grate-
bars. |

26. In an apparatus of the class described,
a grate-carriage, a movable link for actuating
the same, and a notched loose pin connect-

ing said earriage and link, combined with a

keeper applied to the notch of said pin.
27. In an apparatus of the class described,

- a coking-plate, an inclined pocketed plate in

continuation thereof and leading downwardly

7‘3.
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therefrom, said plate having a series of pock-

ebs to sustain the fuel, meansto feed the fuel

positively and continuously over said coking-

plate and upon said inclined plate, and means
acting intermittingly upon the fuel lodged in
the pockets of the inclined plate toinsure the
traveling of said fuel down said inelined plate.

23. In an apparatus of the class described,
a coking-plate, an inclined pocketed plate in
continuation thereof having a series of hori-
zontal fuel-sustaining surfaces open to sup-
ply air to the fuel passing over said inclined

plate, and means for acting intermittingly on
‘the fuel resting on said sustaining-surfaces
toinsure thetraveling of the fuel downwardly

over sald plate from one to another of said
horizontal surfaces and a feeding-grate below

sald inclined plate.

29. In an apparatus of the elass_deScrib&d,
a bed-grate, a coking-plate, an inclined pock-

| eted plate in continuation thereof having a
plate & series of horizontal fuel-sustaining surfaces

11§

120

125

130



IO

- inclined plate, and a furnace crown-shaped

20

- per,fuel-feeding devices,communicating with |

‘said inelined plate, and means for acting in-

703,088

open ‘to supply air to the fuel passing over.

termittingly on the fuel resting on said sus-
taining-surfaces to insure the traveling of
the fuel downwardly over said plate from one
to another of said horizontal surfaces, a grate
to receive the fuel from said inciined plate
and means tomove the grate tofeed the fuel.
onto the bed-grate.
50. Inan apparatusof the class described,

a coking - plate located within the furnace-.
chamber and having in continuation thereof
an inclined pocketed plate provided with
fuel-sustaining surfaces open for the com-
munication of air tothe under side of the fuel
passing over said plate, means to move the
fuel from said inclined plate means to feed
fuel to the coking-plate and upon the said

and set to concentrate the heat and impinge
the heated products of combustion upon the
fuel lying on said coking-plate.

31, In an apparatus of the class descrlbed
a coking - plate located inside the furnace-
clmmber and having asa continuation thereof
a downwardly-inclined pocketed plate, a hop-

the carriage and grate-bar, an adjustable
-crank-pin actuating eachlink, and meansfor

7

| said hopper and means to actuate said de-

vices fo feed the fuel onto the coking-plate
and over the same upon the inclined contin-
uation thereof. |

32. In an apparatus of the c]ass described,
a carriage, a detachable series of grate- bars
supported thereby, a link for reeiprocating

39
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actuating the erank-pins, the adjustment of
the crank-pins providing for any desired va-
riation in stroke of the grate-bars.

33. In an apparatus of the class described,
a hopper, a coking-plate, and feeding means
provided with annular groovesto receive and

40

feed the fuel, means to rotate said feeding

means positively, the said feeding means
having provisions for cutting and cracking
fuel as the latter is fed from the hoppel upon
the coking-plate. |

In testimony whereof T have signed my
name to this specification in the presence of

45

two subscribing witnesses.

ROBERT W. I{ING

Witnesses: |

- GEO. W. lJrRDGORY S |
EpiTa M. ST‘ODDARD-
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