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This invention relates to coal pushers for
locomotive tenders and the like.

In tenders egpecially it is very desirable
that the coal be always available at the for-
ward portion of the coal pit irrespective of
the amount of coal remaining in the bin. It
i¢ furthermore desirable that the coal be
taken from the bin in a well mixed condi-
ticn, that is, a uniform amount of lumps
and slack should be used throughout the en-
tire emptying operation. DBecauge of the vi-
brations of the tender the slack settles to
the bottom and the lumps tend to remain
on top. Ordinarily removal of the coal
from the bottom of the pit first uses slack
leaving the Iumps for the last. When coal
pushers ave used to feed coal forwardly only
from the bottom of the bin this situation is
niot remedied, the slack being removed first
as is the case without coal pushers. It is
therefore one object of the present invention
to provide a mechanism which feeds coal
forwardly from the entire rear portion of
the pit.

Another object is to provide a coal pusher
of a double acting character including in
combination with a veciprocating plunger
operating along the floor of the fender pit,
a swinging plate or apron operating in the
upper rear portion of the pit to feed the
cosl to the plunger. )

Another object of the invention is to pro-
ide a coal pusher having the actuating
mechanism therefor so located as to occupy
a minimum amount of the space avallable
for water and coal storage purposes, and
so as to be readily accessible for cleaning
and repair. ,

Still another object is to provide a pusher
actuating mechanism readily controllable for
motion in either direction from any position.

In the accompanying drawings there is
shown a coal pusher embodying the prin-
ciples ol the present invention as it is prei-
erably applied to the coal pit of a coal
tender. 1% is to be understood, however,
that the invention is not limited to such ap-
plication nor is it limited to the precise form
disclosed in the drawings and hereinafter
more- fully described. It is further under-
stood that the invention is susceptible to
such modifications and to alternative con-
structions as fall within the scope of the ap-
pended claims.

In the drawings Figure 1 shows a coal
pit as provided by a locomotive tender.

Serial No. 106,998.

Fig. 2 is a vertical cross section of the
tender of IMig. 1 showing the coal pusher.

e . R . I

Fig. 8 is an enlarged view oi the coal
pusher showing in detail the controlling
valve mechanisms:

Iig. 4 is a front view of the coal pusher
taken in the plane of line 4—4 of Fig. 3.

Fig. 5 1s a cross section of the hand con-
trolled valve of Kig. 3 taken on the line
5—5 thereof. :

Referring now to Iigs. 1 and 2 of the
drawings, I have shown a locomotive tender
having a frame portion generally designated

9. On the frame rearwardly of the tender

1z a water tank 10 which extends along the
sides of the tender at 11 and 12 thereby de-
fining the side walls and rear wall of a rec-
tangular coal pit 18. The tops of the side
tank portions 11 and 12 slope inwardly and
downwardly as shown at 14 and 15. An in-
clined plate 16 slopes upwardly and rear-
wardly from the top of the vertical wall
17 partitioning the tank 10 and coal pit 13.
The end of plate 16 has an overhanging lip
18 covering the edge 19 of the water tank
thereby forming an inverted pocket 192
along said edge for a purpose which will
presently appear.

The coal pit 13 has at its forward end the
usual removable gate 20 held in guides 21.
The floor of the pit is level at the gate 20
as indicated at 23, and within the pit is
preferably rearwardly and downwardly in-
clined as indicated at 24.

At the lower rear portion of the coal pit
is a plunger 25 arranged to reciprocate along
the floor for the entire width of the pit.
In the present instance the plunger is formed
as o substantially right angular structure
comprising a top plate 252, preferably ar-
ranged parallel with the floor, and a front
plate 25°, preferably perpendicular to the
floor. Runners or guides 26 are provided
on the side walls between the side tank por-
tions 11 and 12, these guides or tracks being
parallel to the floor 24, and therefore in the
present instance inclined to the horizontal.
A wearing plate or strip 27 is mounted on
the bottom of the front plate 25" to slide
over the floor 24. By this construction, it
will be observed, the usually employed cast
metal trough or slideway is dispensed with.
Such a trough is objectionable on account
of the tendency of moisture to collect be-
tween it and the sheet metal structure, re-
sulting in corrosion.
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-are movable together.

2

“Swingably mounted in the rear portion of
the pit above the reciprocating plunger 25,
26 is a plate or apron 28 constituting in
effect a movable rear wall which is opera-
tively associated with the reciprocating
plunger so as to advance the coal forwardiy
over substantially the entire rear area of the
pit. The upper end of the plate 28 is ar-
ranged in the present instance to enter the
inverted pocket 19* which thus forms a
pivotal socket for the plate. The plate at
the lower edge is so associated with the
top plate 25* of the plunger 25 that the two
In the present in-
stance the parts are interlocked by a hinged
joint formedby interengaginghooks29and 30.
- It will be observed that the rear edge of

~ the pit floor 24 terminates a substantial dis-
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tance forwardly of the rear end of the pit,
thus forming an opening in the lower rear
portion of the pit through which the pusher
operating mechanism may pass. This open-
ing is closed by the pusher and the movable
rear wall in all positions of the parts.
“Above the plunger plate 25* there is pro-
vided a stationary retaining means operat-
ing to prevent the coal advanced by the
swinging plate 28 from being carried back-
ward in the retraction of the pusher. In
the present instance this means is in the

form of an inverted V-shaped member 31

having a long upwardly sloping rear side
31* and a short downwardly sloping for-
ward side 31". Suitable brackets 32 on the
side walls support the clearing mieans
fixedly in the pit and in sliding contact with
the top plate 25* of the plunger 25.

Various mechanisms may be used for ac-
tuating the pusher but a fluid pressure
actuated device is preferred. Thus I pro-
vide upon the frame 9 of the tender at the

. rear of the coal pit, and preferably some-
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what under the main water tank 10, a cyl-
inder 33 having the usual piston 34; rod
35 and cross head 36. The cylinder and as-
sociated  parts are inclined in a direction
parallel with the floor 24, and the cross head
15'guided in a similarly inclined guide struc-
ture 36° -extending forwardly {from the
cylinder. An integral ledge or rib 87 is
formed ‘on the cylinder block 83 for secur-
ing the same to the top of the tender frame
members 9. ‘ ‘ ' '

‘Preferably a pivotal link connection is
used between the plnger 25 and the cross
head 86. Thus, inside the space formed
by the plates 25 and 25" of the plunger 25,
the front plate 25" is formed with spaced
bearing lugs 38 for journaling the trunnions
39 of a link 40. The rear end of the link is
pivoted to the sliding cross head 86.

In placing the cylinder in inclined posi-
tion under the forward end of the water
tank 10, it is only necessary to eéncroach
slightly upon the water tank space. Thus,

1,708,507

the water tank has an inclined bottom wall
44. This arrangement of the parts is pre-
ferred to provide a maximum space for coal
and water and to position the parts of the
pusher so that inspection and repair are
Tacilitated. When the parts are enclosed,
as formerly, moisture collects and damage is
incurred through rust and coirvosion. It
will be noted that the inclination of the floor
is an important factor which peimits the
cylinder to be located considerably below
the floor level of the tender and below
the top level of the tender frame. In this
position the parts become readily accessible
from the under side.

On the lower side of ‘the cylinder there

1s provided a slide valve mechanism for the
actuating fluid. This comprises a tubular

valve casing 45 with & double headed pistor
‘plunger 46 therein. A {fluid

exhaust connec-
tion 47 is positioned between two Auid ad-

nussion: connections 48 and 49. An annu-

80

Iav exhaust chamber 50 in the valve casing

surrounds the piston. Left and right annu-
lar admission chambers 51 and 52 also sur-
vound the piston within the valve casing,
these three chambers being respectively as-
sociated with the connections 47, 48 and 49.
The lett end of the cylinder is connected by
a passageway 53 to the left one of two other
annular chambers 54 and 53 located between
the similar chambers 50 and 51. Chamber
55 1s connected by a passageway 58 leading

into the cylinder. The end of passageway

56 is so positioned that it is covered and
uncovered by the piston head 34 moving to

and from the extreme rear end of its stroke.

Similarly, the right hand end of the cyi-
inder 33 is conmected by similar passage-
ways 57 and 58 which are respectively con-
nected to annular chambers 59 and 60,
thereby to make similar both ends of the
cylinder and the valve. The piston 46 has
one head 61 arranged when in its extremeo
right hand poesition to permit fluid- admis-
sion via connection 48, chamber 51, cham-
ber 54, passage 53, and to permit exhaust
via chamber 57, chamber 59, chamber 50 and
connection 47. The other head 62 duplicates
head 61 and at this position closes the ad-
mission through the valve between admis-
sion pressure chambers 52 and 60. Each
head on the plunger-acts to move the valve
piston on_ the application of pressure from
either end. S o

The manual controlling valve structure
for pressure fluid as herein employed is des-
ignated generally as 65. The fluid lines 48
and 49 above described are:connected into

the valve structure 65 to which leads also a

fluid supply pipe 66 connected to either
steam, water or air as desired. - Within the
valve there is a veciprocal plunger 67 serv-
ing as a valve member. i
eratively controlled by means of an outside

The plunger is op--
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-extension thereof 68 well packed in the valve

casing. - A control handle.69.is connected to
the plunger extension. 68. and: is preferably
located on.the tender at the forward portion
of-the coal pit or in.front of the gate.  With-
in the.valve casing there.are ported annulax
chambers 70; 71 and 72 which. communicate
with: the pipe connections 48, 49 and 66 re-
spectively. The. plunger 67 is recessed: by.
forming an annular channel 73 therein leav-
ing the ends of the plunger to act as piston
heads. The plunger is.so designed that the
heads serve to cut off' communication. from
the inlet to either outlet or both. outlets. In
Fig. 3 the plunger is shown at its lowermost
position admitting fluid to the lower pipe 48
and. cutting off fluid from the upper pipe 49.
Pluanger 67 is desirably provided with holes
74 through the center which permit releas
of pressure in the cut-off line by communi-
cating with. the atmosphere through a hole
75 in the end of the valve casing. By posi-
tioning the plunger at the upper portion of
the valve.casing: (Fig. 8) the. fluid. is. admit-
ted to pipe.49 and. the pressure in pipe 48.1s
released through the valve casing port 75.
By positioning. the valve plunger 67 midway
of its two end positions the piston heads
serve to-cut off the ported chambers 70.and
71 from communication with the live pres-
sure chamber 72.

Assuming that the coal pit is filled, with
the. pusher in the rear or full line position,
the operation is as follows: The hand valve
69 is operated. in a direction to admit fuid
pressure such as steam to the pipe 48,50 as
to move the piston 34 forwardly. Accord-
ingly, coal is advanced by the swinging plate
28 from the upper rear portion of the pit,
and coal in front of the. plunger 25 is fed
forwardly for use. Thereupon this hand
valve is operated: to admit fluid pressure to
the pipe connection 49 whereby to move the
piston 43 rearwardly and retract the pusher.
Retraction of the plunger 25 carries with
it the rear plate 28. The retainer member
31 in- this operation prevents the coal ad-
vanced by the plate 28 from moving rear-
wardly, and thus causes a - considerable
amount. of coal to drop to the floor of the
pit in front of the retracted plunger 25.

- The operator now again moves the handle 69

in the other direction to advance the pusher
as above set forth. By this means the coal
in the tender is fed toward the gate and is
taken in part from the top of the supply,
fed downwardly, and then forwardly toward
the gate. This results in feeding forwardly
a uniform mixture of lump and slack coal.

I claim as my invention: ,

1. In a locomotive tender a coal pit having
a flocr upwardly inclined from the rear, a
tender frame upon which said coal pit
floor is supported, a coal pusher slidable
along the inclined floor, a fluid pressure cyl-

inder axially parallel with the floor and lo-
cated in part below the top level of the
tender frame, a piston operable in said cyl-
inder to. move. the coal: pusher, and fuid
pressure.control means for:said eylinder:

2: In a locomotive tender a coal pit hav-
inga floor upwardly inclined from the rear,
a tender frame upon which said coal pit
floor is supported, a coal pusher slidable
along. the inclined floor, a fluid pressure cyl-
inder axially parallel with the floor and lo-

cated in- part below the top level of the

tender frame, a piston operable in said cyl-
inder to move the coal pusher, and fiuid
pressure control means for said cylinder,
said' means including fluid admission con-
nections for each end of the cylinder and an
automatic slide valve mechanism adapted
to respond to the pressure of fluid admitted
through said connections to control the ad-
mission to and exhaust from said cvlinder.

3. In combination a coal pusher for the
bottom of a coal pit, and means on the side

alls of the pit operating to slidably sup-
port the coal pusher for movement in paral-
lel relation to.the floor whereby to prevent
a wearing action of the pusher on the flzor
of the pit.

4. A coal pusher for a coal pit having par-
allel side walls comprising, in combination,
a reciprocatory structure having a top plate
substantially parallel with the floor of the
pit, and a front plate substantially perpen-
dicular to the floor of the pit, and means
upon the side walls and parallel to the floor
operatively engaging with the sides of the
pusher 5o as to slidably support the pusher.

5. A coal pusher for a coal pit comprising,
in combination, a reciprocatory member
operative at the rcar of the coal pit along
the floor, a plate set against the rear wall
of the coal pit; the lower edee of said plate
being associated with the reciprocatory mem-
ber so 23 to be carried thereby to swing the
plate whereby the coal is moved forwardly
by the plate and also carried by the recipro-
catory member,

6. In combination, a coal carrier
pusher arranged to advance along the floor
of a coal pit, and a retaining means fixed
in the pit over the pusher, said means at
the rear side presenting a long sloping face
to the coal carried on the upper side of the
pusher and on the forward side presenting
an abrupt clearing face to remove coal from
the top of the pusher on retraction of the
pusher.

7. In combination, a coal carrier and
pusher arranged to move along the floor of
the coal pit and a retaining means fixed in
the pit over the pusher, said means permit-
ting coal being carried by the pusher to pass
by the retaining means and being adapted
to scrape the coal from the top of the pusher
on retraction of the pusher.
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8. In combination, a reciprocatory . coal

. pusher, fluid pressure operated means for ve-

10

‘mmwardly and
upwardly inclined from the rear,

20

]

35

40

45

“with the coal pusher, and the

ciprocating said pusher, said means compris-
ing a piston-and cylinder, a slide valve asso-
ciated with said cylinder to control the ad-
mission to and exhaust from both ends of
the cylinder, and a hand control two-way
fluid valve connected to said slide valye for
admitting fluid to either end oi the cylinder.
9. In ' combination, a ‘coal pit having a
portion of the rear wall arranged to. swing
upwardly and having a floor

controlled coal pusher reciprocable. along
the floor and adapted to swing the wall.
10. In combination, a coal pit having an
upright rear wall portion arranged to swing
forwardly and a hand controiled recipro-
:able coal pusher operatively associated with
the lower portion of said. rear wall to
move it. '
11. In combination, a
portion of the rear
forwardly, and a manually controllable re-
ciprocatory coal pusher movable over -the
fioor of the pit arranged to move the wall.
19, In -combination with a locomotive
tender having a water tank and acoal pit
having an inclined floor, of a reciprocable
coal pusher arranged to move coal upwardly
over +he inclined foor, and actuating means
for the -pusher located beneath said tank.
13. In a locomotive tender; a coal pit hav-
ing a rear wall and a bottom wall terminat-
ing at a point spaced forwardly from- the
rear wall, a coal pusher slidable along the
bottom wall, a fluld pressure eylinder be-
neath the rear wall, and a piston operable in
said cylinder and operatively connected with
said pusher, said rear wall being movable
coal pusher
and said rear wall serving to close the lower
rear portion of the pit. : A
14, In a locomotive tender; a coal pit
formed with an opening at its lower rear

coal pit having a

~end, a coal pusher movable along the floox

50

of the pit, means movable through said
opening and operating to move the pusher
along the bottom of the pit, and a swinging
wall coacting with the pusher to close said
opening. '

15.In a locomotivé tender, a coal pit

forméed with an opening at its lower rear

55

end, a reciprocable member movable
through said opening, and means compris-

and a hand

wall arranged to move,

.tween, said pit having

1,708,507

ing a reciprocable. nember and a swinging
wall coacting to close said opening in the
operation of said member to-effect the move-
ment of coal forwardly in the piti-

-16. In a locomotive tender, a coal pit hav-
ing an opening formed in its lower rear

portion, a coal pusher movable over the bot-

tom of the pit and being located in its rear-
most position so-as to close - said opening,

‘said pit having a vear wall the lower edge
of which is operatively connected with the.

coal pusher so as to move with it, and means
for securing the upper edge of said movable
wall adapted to permit the latter to move
with the coal pusher. :
17. In a locomotive tender having a water
tank including opposite elongated. side por-
tions and a coal pit formed between sald side
portions, a coal pusher mounted for move-
ment within the pit in parallel relation to
the bottom wall thereof, means mounted di-

vectly on the inner side walls of the tank

with: which said pusher directly engages
and slidably carrying the entire weight of
the pusher, and power means for operating
said pusher. S : L

18. In a locomotive tender having a water
tank with a main portion located rearwardly
of the tender and side portions extending
forwardly and. forming a coal pit therebe-
a bottom wall in-
clined upwardly ‘and - forwardly, a . coal
pusher movable over said wall, a fluid pres-
sure cylinder beneath the main portion- of
the tank having its axis substantially par-

allel with the inclined floor of the pit, & pis-

ton in said cylinder operatively connected
with the coal pusher, and means for con-
trolling the flow of pressure fluid to the cyl-
inder to operate the pusher.: e

19. In a locomotive tender, a coal pit hav-
ing a coal pusher reciprocable over the bot-
tom of the pit, means for reciprocating the
coal pusher, means  positioned above the
coal pusher and operable in .one forward
strole of the pusher to advance a -quantity
of coal to @ point beyond the front end of
the pusher when in its rearmost position
and means operating to hold the coal in its
advanced position, whereby in the return
movement of the pusher, coal thus advanced
becomes deposited in front of the pusher.

Tn testimony whereof, I have hereunto af-

fixed my signature. A o
‘ : : . IRA C. JORDAN. -
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