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PENNSYLVANIA.

- ~ AUTOMATIC STOKING APPARATUS.

SPECIFICATION forming part of .Letters'Pateﬁt No. 765,390, dated July 19, 1904.

o Application filed July 30, 1903, Serial No, 167,588,

(No maodel.)

To all whom /& may concern:

Beit known that I, Owex F. LEIBERT, a citi-

~ zen of the United States, residing in Bethle-
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hem, in the county of Northampton and State
of Pennsylvania, have invented certain new
and useful Improvements in Automatic Stok-
ing Apparatus, of which the following 1s )
spemhcatlon

The present invention rela,teq to furnace-

teeding devices, and embraces an apparatus
for automatic&lly distributing determinate or
measured quantities of fuel over the surface
of a grate or fuel-bed at regular and determi-

nate intervals, the present organization of.
devices also including as one of its features

an improved form of orate for- crushing the
ashes and clinker and dlscharﬂmﬂ the same.

The present automatic stokinn" apparatus
includes a device in the nature ot a tray or
bucket ad&pted to carry a measured charge of
fuel into the furnace and to effect dulmo its
movement therein a substantially uniform 1 dis-
tribution of. its contents over the entire sur-
face of the grate or bed of fuel.

The apparatus also includes means whereby
the period intervening between such consecu-
tive distributions of fuel-charges may be regu-
lated in accordance with the demands and pur-
poses of the furnace operation.

In the drawings accompanying the present
specification there is set forth an embodiment
of the present invention.

In the drawings, Figure 1 is partially an
elevational and partly a sectional view, the
section being taken from front to rear of a
furnace and the figure illustrating the appli-
cation thereto of a stoking apparatus embody-
1Ing the present improvements. Fig. 2 is an

elevation looking toward the front of the fur-

nace. Kig. 3 1s a plan view, parts being
broken away. Fig.4 is an elevational view of
the end portion ot tlle fuel magazine or holder,
from the pockets or “chambers of which the
tuel 1s delivered in succession to the distrib-
uting tray or bucket, this figure illustrating
means for impar tmcr an 1ntermittent rotary

movement to the chamber-tormmw vanes in:
the magazine from the reciprocatory tray-

support, parts being shown insection to better
1llustrate their construction. This figure and

the remaining figures are drawn to a some-

i

what larger scale than the preceding figures.
Fig. 5 1s a detail view of the clutch comprised
in the vane-actuating mechanism. Fig. 6 is
mainly a section taken in a direction from
front to rear of the furnace, illustrating the

rotary pocket-forming vanes within the drum

or reservolir, the 1*eciproca,tm‘y spreading-tray
to which the coal i1s delivered in succession
from the pockets of the drum, and the driv-
ing-gears and connections for reciprocating
the tray and imparting an intermittent rotary
movement to the pocket-forming construction

55

6o.

within the drum, certain other parts and fea- -

tures being  also illustrated, adverted to at
length later on. Fig. 7 is a longitudinal sec-
tlonal view of one of the valves for controlling
the passage of the actuating pressure fluid to

‘the clutches whose operative or inoperative

conditiondetermines the direction of motion
of the gearing indicated in Fig.6,there likewise
being indicated in this f igure a valve-actuat-
ing device which is conmolled in its move-
ment_from the main drive-shaft of the appa-
ratus. I1g. 8 1s another view of such valve-
actuating device. Figs. 9 and 10 are differ-
ent views illustrating the improved grate con-
struction. Fig. 11 illustrates, partly in sec-
tlon and partly in elevation, means for ro-
tating the grate-bars. Figs. 12and 13 are de-
tail views of the vibratory shalke.

Similar characters of reference designate
corresponding parts in all figures.

The present stoking apparatus conmdered
1n 1ts entirety may be_s&ud to Include 1in a gen-
eral way as features. of the complete OI‘gani—
zation a coal -measuring device, a tray or
bucket for distributing fuel over the surface
of the fire, means for carrying the tray into

and out of the furnace after the tray has re-

ceived 1ts charge of fuel, and means for regu-
lating the number of times that the filled tray
enters the furnace during a stated period.

In addition to the features above enumer-
ated the present invention includes a form of

grate found to be especially advantageous for

crushing and discharging ashes and clinkers
formed from the burning fuel spread by the

present stoking apparatus.

The furnace-grate 1s designated in a general
way by 2 and may be of any proper construc-
tion, although I prefer to make the grate-bars

——,
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of the construction hereinafter referred to.
The furnace may also have any proper setting.
(designated in a general way by 3,) the grate
as here shown bemcr supported In p051t10n

upon supports, such as 4 5, within the fire-box
of the furnace. This lattel 1t may be men-

- tioned, may be ot any desired type, since the

1O

L5

present, invention in no wise relates to such
construction, but 1s concerned solely with
means for teedmﬁ the fuel. -

One of the most important Features of the
present apparatus consists of a holder 1n the
nature of a bucket or tray adapted for trav-
eling above and across the grate, during which
movement the contents of the tray drop down-
ward upon the fire. The tray (designated
herein by 6)is of any suitable form and is of

- sufficient capacity to hold a desired maximum

20

charge of fuel, while 1ts length measured
transversely to its line of travel 1s substan-

tially equal to the corresponding dimension

of the grate, whereby a uniform distribution
of the fuel over the entire surface is secured,
it being premised that the travel of the tray
1s suflicient to effect this result. In this in-
stance the tray is given a reciprocatory motion

-~ from front to rear of the furnace and back

30

agaln, the tray on passing out at the front of
the furnace entering a space inclosed by a
fixed casing 7, which incloses the space on all
sides except at the rear and at the top, which
latter 1s shut in by a shiding covering-plate 8.
The tray 1s supported in 1ts reciprocatory

- movement by slide-bars 9, (see Fig. 4 espe-
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cially,) one at each side of the furnace and
traveling longitudinally to and fro in guide-
ways formed 1n castings 10, secured to the
furnace side walls. -

A reciprocatory movement is given to the
supporting slide-bars by toothed or sprocket
wheels 11, one at each side and in alinement
with the corresponding slide-bar and opera-
tive to move such bar through a correspond-
ing sprocket-chain 12, pivotally connected
with the bar and engaging with the teeth of
the sprocket-wheel. The two sprocket-wheels
are indicated as connected to a shaft 13, suit-
ably journaled in bearings supported in this
1nstance from sprocket-wheel casings 14, rest-
Ing upon and secured to a suitable foundation.

The casing 14 for each sprocket-wheel is pro--

vided with a guide-face 15 for preventing the

disengagement of the sprocket-chain from the

wheel during the opposite lengthwise move-
ments of the chain 1n effecting the reciproca-
tion of the tray backward and forward. Of
course sultable guide faces and walls are pro-
vided at the front of the furnace for confining
the slide-bars and connecting-chains to a lon-
oltudinal movement.

The means for rotating the shaft 13, to
which the sprocket-wheels are affixed, com-
prises in this instance a main drive-shaft 16,
journaled in suitable bearings, such as 17.
Upon this main drive-shatt are mounted spur-

| disclosed in the drawings a

765,390

wheels 18 18, with each of which is associated
a corresponding cluteh, (designated in a gen-
eral way by 19.) The construction and mode
of operation of this clutch will be referred to
later. Suflice it here to say that when a clutch
is 1n 1ts inoperative condition the spur-wheel
18 with which it 1s associated is permitted to
rotate loosely upon the drive-shaft.

One of the spur-wheels 18 meshes directly
with a spur-wheel 20, rigidly secured to the
shatt 13, (to which the sprocket-wheels 11 are
affixed,) while the other spur-wheel 18 is in
mesh with an intermediate spur - wheel 21,
which in turn is In gear with a second spur-
wheel 20, secured to the said shatt 13 adjacent
to the opposite end to that at which the first-
mentioned wheel 20 1s secured. When 1n op-
eration, the main drive -shaft 16 1s rotated
constantly in the same direction, and accord-
ingly as one or the other of the clutches 19 19
is in 1ts clutching position. the shaft 13 will
be driven in one direction or the opposite, that
spur-wheel 18 whose associated clutch 1s in
1ts non-clutching position rotating at such
times 1dly on the main drive -shaft. The
means for controlling the clutching and non-
clutching positions of the clutches will be re-
ferred to later.

When the tray or bucket 6 1s located nearest

toward the front—that is, nearest to the tfront
wall of the inclosing casing 7-—1it 1s 1n a po-
sition to receive a charge of tuel. The suc-
cessive charges delivered to the spreading
tray or bucket as the emptied tray 1s brought
to its loading position 1s preferably equal in
amount, so that a uniform hring may be car-
ried out, and in order to Increase or decrease
the amount of Such fixed charge spremd over
the surface of the fire at each excursion of
the tray the means for loading the tray may
be such as to provide for a regulation of the
quantity delivered to the latter. A conven-
lent means for loading the tray consists of a
reservolr, the discharge of a given quantity
of fuel from which i1s controlled by the recip-
rocating tray - supporting Shde bars already
referred to.

In the specific construction of loading means
ixed reservolr or
drum 22 1s employed into which the fuel 1n

proper condition passes through a chute 23

and from which 1t is discharged by a delivery-
spout 24, having 1ts mouth directly above the
tray when in 1ts loading position. Thisdrum
eéxtends substantially the entire length of the
tray and in it 1s rotatively mounted a pocket-
forming structure comprising suitable vanes
25, rigid with a rotary shaft 26, extending
axially of the drum. These vanes divide the
inner space of the drum into a number of
pockets, each of which is designed to contain
substantially the amount of fuel correspond-
ing to a given charge of the spreading-tray.
Although four such vanes are illustrated, it

18 manifest that that number may be made
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on the slide-bar 9.

1ng notches 38,

765,390

oreater or less to increase or decrease the
amount of the charge. |

The intermittent angular movement of the
shaft 26 is effected from one of the reciprocat-
ing slide-bars 9, and if the entire space of the
drum 22 is divided into four compartments or
pockets, as indicated, each angular movement
of the shaft 2 is such as to turn the shaft
through one-quarter of a full rotation, there-

by bringing the pockets or chambers in sue-

cession opposite the feeding-spout 24¢. The
connection interposed in this instance between
one of the slide-bars 9 and the rotary shaft 26
of the drum comprises a spur-wheel 27, mount-

ed on such shaft, with which meshes a toothed

segment 28, ]Ournaled on a stud 29, extending

from one of the heads of the drum ThlS -'
‘toothed segment isactuated to and fro through -

the mstrumentahty of a rock-lever 30, rw‘ld

with the segment and having a pm-and slot
~ connection 31 with a head 32, 1601procatec1 to |

and fro. by-means of a boss or projection 33
In this instance also the
connection between the pin of the pin-and-
slot connection 31 and the lug 33 is a yielding

one to allow for any unevenness of motion

that may occur and likewise to insure the con-

tinued engagement of the driving parts with

the lug 33-—that is to say, the head 32 is hol-
low to. receive a plunger 84, whose recessed
lower end engages with the lug, while be-
tween a shoulder 35 on the plunger and the
1nner upper face of the bore of the head there
is interposed a spring 36, operating to force |
the plunger downwar d and maintaln the recess

at its lower end in engagement with the lug.

Asthe slide-bar reciprocates to and fro a rock-
1ng motion is imparted to the segment .28, and
in order to render the rocking motion of said |
segment operative to rotate the shatt 26 in one
direction only, and hence to effect an inter-

mittent rotary movement thereof in the same

direction at each step, a clutch is interposed-

between the spur-wheel 27 and the shaft 26.

In the construction of such clutch illustrated

the same embodies an annular shell 87, rigid

with hte shaft, (see Fig. 5,) and whose inner
cylindrical face is provided with teeth-form-
with the faces of which is
adapted to engage a pawl or dog 89, pivoted
to a carrier 40, rigid with the said spur-wheel
27, the engagement of the pawl with the drive-
.hces belno mqured by a a spring 41.
dent from thls construction that as the slide-
bar 9—rthatis, the tray—movesin onedirection
‘the seoment 28 will operate to rotate the shaft
26, and ther eby bring the next succeeding
pochet opposite the ieedmﬂ-qpout 04,  Asthe.

parts .move backward to their original posi-

tions the spur-gear 27 will merely rotate idly
upon the shaft 26, no motion being imparted

to the latter.

- The cover-plate 8 for the casing 7 has al-
‘ready been mentioned, and the same is so or-:
ganized and related to the other parts as to.

50, as clearly indicated in Fig. 6

- Jtisevi-

not only constititte a closure for the upper

opening of the casing during such time as the

spreading-tray is within the furnace, butalso
as a valve-plate for preventing the descent of
the fuel from the feeding-spout 24 during
such time as the tray shall be away from its
loading position.
approaches this latter position, the cover-plate
1s withdrawn from under the spout and the
descent of the material into the tray permit-
ted. In this instance the plate is mounted to
slide over the upper edge of the casing T and
under the lower edge of the spout 24, moving
with the aforesaid head 32 ot the actuatmcf'
mechanism of the shaft 26 and being Sultablv
supported by guides, such as 42 43 to slide
back and forth, as aforesaid. A vertlcall -
sliding guide 44 isalso indicated sliding ELU’ELII]St

When, however, the tray

70
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the outer face of the front wall of the turnace -

and when in its lowermost position closing
the clearance-space between the upper edge

of the spreading-tray and the top face of the
opening, through which the tray moves into
and out of the furnace. This slide is a grav-
1ty-actuated slide, and as the parts move for-
ward to carry the loaded tray into the fur-
nace a lug or boss 45 on the cover-plate 8,
striking against one arm of an angle-lever 486,

will thereby litt the slide out of the path ot'

the advancing cover-plate.
Pr eterably the mouth of the spreading-tray
is of adjustable width in order to adjust the

thickness of the descending wall of fuel, the

construction for this purpose here consisting
of a hinged plate 47, whose outer face forms

one side wall of the mouth of the tray, the
lower or free portion of the plate resting

_90

100

againstadjusting-screws48,accessible through

an opening in the casing 7, which -may be
closed by a hinged door 49, having a keeper
In order,
moreover, to preclude as far as may be the

binding or wedging of the fuel as it descends:

from. the tray, I employ a preferably toothed

vibrator or shaker 51, extending from one

105

110

end to the other ot the tray, the same extend-

ing downward in close proximity to the tray-

mouth and receiving a short vibratory motion

in a horizontal direction by the passage of the

supporting-bar 52 of such shaker during the

excursions ot the tray over roughened or cor-
rugated strips 53 at the sides of the furnace.

The clutches 19 19, already mentioned as
performing the function of connecting the re-
spective gears 18 18 with and dlSCOHIleCtIHG’
them from the drive-shaft.16, may be in thelr

construction and mode of operatlon like the
~clutch disclosed in my Patent No. 506,517,

buchf

issued to me on QOctober 10, 1893.
clutch is therein deseribed as consisting of a
triction-cluteh, in which the movable member

thereof is operated by pneumatic action orin

lieu thereof that of steam, gas, or other fluid
under pressure.

Reference may be made to-
-such patent for a complete understanding of
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air to the clutches.

the construction. Suffice it here to say that 54
54 are the supply-pipes tor the pressure fluid,
each corresponding to the supply-pipe H re-
ferred to in the patent, and each leading to a
corresponding collar 55, with reference to
which the shaft may rotate and correspond-
ing to the collar to which the supply-pipe H
of the patent is secured. The compressed
air, &c., passes directly to each clutch through
a corresponding auxiliary pipe 56, correspond-
ing to the chamber or duct J of the patent.
Connecting with each supply-pipe 54 1s a
suitable valve for controlling the passage of
the compressed air to the clutch, and hence
the actuation of such clutch and the conse-
quent driving of the spur-gear 18, associated
therewith, from the driving-shaft 16. Each
valve-body is designated by 57, a supply-pipe
58 being connected with each valve-body for
the delivery to the interior thereof of the com-

pressed alr from a suitable source of power,

while from the valve-bodies lead the supply-
pipes 54 54, already mentioned as supplying
The wvalve construction
is indicated in Fig. 7, comprising in the form

there shown a valve proper, 59, a valve-seat-

ing spring 60, and a valve-stem 61, passing
through a stuting-box 62. |
The inward movement of each valve serves
to unseat the latter and permit the pressure
fluid to pass to and operate the movable part
of its clutch. Thisunseating of the valves is
effected through the impingement against
their stems of suitable actuators, which are
conveyed periodically past their valve-actuat-

ing positions, such movement being conven-

iently effected from the atoresaid main drive-

40

55

60 journaled in suitable bearings in such walls

carried by the aforesaid supports

shaft 16. Preferably the interval interven-
ing between the periods at which the actua-
tors come into successive engagement with
the valve-stems are adjustable in order that
the time elapsing between the successive ex-
cursions of the loaded or charged ftray into
and out of the furnace may be varied. Such
a mode of operation and the accomplishments
of the results as aforesaid may be readily ef-

fected by adjustably mounting actuators in

the nature of striking-pins 63 upon a carry-
ing-disk 64 and so organizing such disk with
relation to the respective valve-stems that a
proper actuation of the latter may be effected.
The shaft 65 of this disk is mounted in proper
bearings and the disk is given a continuous

rotary movement by a worm 66 on the drive-
shaft 16, which engages with teeth formed in
the periphery of the disk.
~ Referring now to the grate construction,
this comprises a number of bars 68, extend-

ing between opposite walls of the furnace and

each bar has rigid therewith a gear 69, mesh-
ing with the gears of the contiguous bars on
opposite sides.

4 and 5,

The support for the fire is

765,300

the bar 68, each disk having its periphery
notched or fluted (see Fig. 9) and also hav-
ing a laterally-extending flange 71, serving
the purpose of a separator and determining
the space between the rontiguous pairs of
disks. Preferably thefluted peripheriesof the
disks along each bar present a staggered dis-
position, and in order to secure the disks to
the bars the latter are made angular in cross-
sectional contour, while the disks on one bar
enter the spaces between adjacent pairs of
disks on the contiguous bar. Thus disposed
the fluted or notched disks are analogous to

gear-teeth and when the grate-bars are ro-

tated operate to grind and carry the cinders
and ashes downward into the ash-pit. The
bars may be rotated at will from the main
drive-shatft 16, alternate bars being here con-
nected at the front of the furnace, by means
of respective lever-arms 72, with a rocker-bar
73, to which such arms are pivoted. A re-
ciprocating motion 1s communicated to this
rocker-bar through a connecting-rod 74, con-
necting with a crank-pin 75, extending from
a crank 76 on a shaft 77, journaled in suit-
able bearings and provided with a bevel-gear,
as 78, meshing with a companion gear 79, se-
cured to the drive-shaft 16. A similar con-
struction operated directly from the drive-
shatft serves to impart motion to the remain-
Ing grate-bars at the rear of the furnace.

In order that the reciprocating motion of
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the rocker-bar may effect the rotary move-

ment of the grate-bars in the same sense or
direction, each lever-arm 72 transmits its mo-
tion to the grate-bar with which 1t 1s associ-
ated through a pawl-and-ratchet mechanism,
the construction of this latter being indicated

in Fig. 11, where a double pawl is shown

pivoted on the arm 72 and by adjustment be-

ing rendered effective to rotate the bar in one

direction or the other—that is to say, such
double~-paw! construction comprises coinci-
dentally-pivoted pawls 80 and 81, engageable
with a toothed wheel 82, secured to the grate-
bar, the free or untoothed ends of the pawls
'Jemcr pressed apart by a spring 83. Hach
pawl may be released and permitted to en-
gage with the toothed wheel 82 by withdraw-
ing a locking-pin 84 from a corresponding
socket in the arm 72, the other pawl at such
time being held out of operative engagement
with the ratchet-wheel by its locking -pin.
When both pawls are held out of operative
relation with the ratchet-wheel, the rocker-
bar reciprocates 1dly without effecting any mo-
tion of the grate-bars.

Having described my invention, I claim—

1. In a stoking apparatus, the combination

with a spreading-tray having an adjustable

mouth, of means for reciprocating the same
back and forth above the furnace-grate.

2. In a stoking apparatus, the combination
with a spreading-tray having a vibrator for

65 formed by a number ot disks 70, passed over | precluding the clogging of the tray-mouth, of
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means for passing the same over the furnace-

orate, and a loading device for charging the

tray with fuel. -
3. In astoking apparatus, the combmatlon

‘with a spreadmﬂ'-tmy having a mouth, and a

vibrator for precluding the cloggmo of said
mouth, of means for passing the same over
the furnace orate and withdrawing 1t from

~ the furnace, and a loading demce for then

10O
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mouth, of a drive mechanism,
voir, and means actuated from such drive

charging the tray with tuel

4, In a stoking apparatus, the combination
with a spreading-tray having an adjustable
mouth, of  means for passing the same over
the furnace-grate at determinate intervals,
and a loading devme for charmncr thetray mth
fuel

5. In a stoking apparatus, the combination

with a Spreadmg—tmy having an adjustable

mouth, of means for passing the same back
and forth over the furnace-grate, a reservoir
outside of the furnace, and means for dis-

charging the definite and measured quantity
- of fuel from such reservoir into the tray upon |
its withdrawal of the latter from the furnace.

6. In astoking apparatus, the combination
with a spreading-tray having an adjustable
a- fuel-reser-

mechanism tor discharging a definite measure
of fuel from such reservoir into the tray at
each withdrawal of the latter from the furnace.

7. In a stoking apparatus, the combination

with a Spreadlnﬂ'-tl ay having a movement into

and out of the furnace, of a casing exterior to
the furnace and into which said tray may be
drawn, and a reciprocatory cover-plate for

- such casing.
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8. Ina StOLmO' apparatus, the combination
with a Spreadmg -tray having a movement into
and out of the furnace, of a casing exterior to
the furnace and into which said tray may be
drawn, and a reciprocatory combined valve
and cover plate for such casing.

9. In a stoking apparatus, the combination

of a spreadmﬂ—tray having a movement to and
fro above the turncxce-grate, a fuel-reservoir

~from which the tray is charged, a drive mech-

55
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anism for actuating the tray and delivering

~different and measured quantities of fuel from
50

the reservoir to the tray, and means for actu-
ating such mechanism at predetermined mter-
a,ls |

furnace-grate, a fuel-reservoir from. which
the tray is charged, a drive mechanism for
actuating the tray and delivering different and
measured quantities of fuel to the tray, a main
drive-shaft, and clutches controlled therefrom

for rendering said drive-shaft operative and

inoperative to actuate the tray.
11. Inastokingapparatus,a spreading-tray

- having an admsta,ble mouth.

65

12. I_n astoking apparatus,a spreading-tray

bar,

10. Ina StOLIDU' apparatus, the combination
of aspreading-tray having anadjustable mouth
and having a movement to and fro above the

having a vibrator for precluduw the clowwing
of the tray-mouth. |

>3

13. Inastokingapparatus,aspre eadin cr'-tr'av '

movable along gmde% in opposite walls of the

furnace, avibrator within the tray, a vibrator-
plates along which such

and roughened
bar tmvel% during the movement of the tray.
14. Ina stoh.mcr apparatus, the combination

with a Spre‘ldmO‘-tIaV of supportmw slide-

bars movable to and fro in guides at opposite
sides of the furnace, driving means for recip-

rocating said slide-bars, a chambered reser-
voir for loading the tray upon its withdrawal

from the furnace, a main drive-shaft moving
untformly in the same - direction, a (:hrect

“drive-gear and a reversing drive-gear inter-
posed between said main shaft and said driv-

ing mechanismfor the slide-bars, and clutches

for rendering said direct and reverse drive
“mechanisms alter natively operative and mop-
“erative. -

15. Inastokingapparatus, the combination
with a spreading-tray, of supporting slide-

“bars movable to and fro in guides at opposite
sides of the furnace, driving means for recip-

rocating said slide-bars, a chambered reser-

voir for loading the tray upon its withdrawal
“from the furnace, a main drive-shatt moving
“uniformly in the same direction, adirectdrive-

gear and a reversing drive-gear interposed be-

tween said main shatt and said driving mech-

anism for the slide-bars, clutches for render-
ing sald direct and reverse drive mechanism
alternatively operative and inoperative, and
means for effecting an operative condition ot
sald clutches at pr -edetermined intervals.

16. Ina stoking apparatus, the combination
with a spreadmo*—tr‘w of supporting slide-
bars movable to and froin guides at opposite
sides of the furnace, drwmo means for recip-
rocating sald slide-bars, a cha,m rered reser-

voir for loading the tray upon its withdrawal

from the turnace a main drive-shaft moving

uniformly 1n the same direction, a direct

drive-gear and a reversing drive-gear inter-
posed between sald main shaft and said driv-
ing mechanism for the slide-bars, clutches for
rendering said direct and reverse drive mech-
anism alternatively operative and inopera-
tive, and means for permitting the passage to
such clutches of a pressure medium at prede-
termined intervals. |

- 17. Inastoking apparatus, the combination
with a spreadmﬂ'- ray, of a loading device,
sprocket-wheels for effecting the reciprocat-

“ing of the spreading-tray, means actuated

from sald sprocket-wheels for discharging a
given quantity of fuel into the spreqdmo'—tmy

upon the withdrawal thereof from the fur-

nace, sprocket -wheel-actuating mechanism
comprising pressure - controlled clutches, a
main drive-shaft, a disk driven theretrom,

“actuators upon the disk, and valves interposed

in the pressure supplv and operative trom
sald actuatorb on the dlsk -
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18. Inastoking apparatus, the combination
with a spreading-tray, of a loading device,
sprocket-wheels for effecting the reciproca-
tion of the spreading-tray, means actuated by
sald sprocket-wheels for discharging a given
quantity of fuel into the spreading-tray upon
the withdrawal thereof from the furnace,
sprocket - wheel - actuating mechanism, com-
prising pressure-controlled clutches, a main
drive-shaft, a disk driven therefrom, actua-

tors adjustably secured to the disk, and valves

interposed In the pressure-supply and opera-
tive from sald actuators on the disk.
19. The combination of a spreading-tray,

supporting slide-bars movable to and fro from
front to rear of the furnace, sprocket-wheels

for reciprocating the slide-bars, a drum, ro-
tating chamber-forming vanes in said drum,
a pawl-and-ratchet mechanism for rotating
said vanes in unison with the reciprocating
tray, a horizontally-movable cover-plate also
movable in unison with said tray, a vertically-
movable slide lifted as the horizontally-mov-
able slide approaches it, a main drive-shaft,
torwardly - driving and reversely - driving
gears interposed between said drive-shatt and
sprocket-wheels, pressure-controlled clutches

for rendering said drive-gears automatically

operative alternately, an actuator-disk driven

765,390

from the main drive-shaft, actuators adjust-
ably secured to said disk and valves inter-
posed in the fluid-pressure supply and with
which saild actuators are codperative.

20. The combination of a spreading-tray,
supporting slide-bars movable to and fro from
front to rear ot the furnace, sprocket-wheels
for reciprocating the slide-bars, a drum, ro-
tating chamber-forming vanes in said drum,
a pawl-and-ratchet mechanism for rotating
saicdd vanes In unison with the reciprocating
tray, a horizontally-movable cover-plate also
movable in unison with said -tray, a vertically-
movable slide lifted as the horizontally-mov-
able slide approaches it, a main drive-shaft,
forwardly - driving and reversely - driving
gears interposed between said drive-shaft and
sprocket-wheels, pressure-controlled clutches
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for rendering said drive-gears automatically

operative alternately, an actuator-disk driven
from the main drive-shaft, actuators adjust-
ably secured to sald disk, and valves inter-
posed 1n the fluid-pressure supply and with
which said actuators are codperative.

OWEN F. LEIBERT.

Witnesses:
T. MorFIT,
Gro. L. Bauw.
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