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Patented Dec. 20, 1949 2,492,102 

UNITED STATES PATENT OFFICE 
2,492,102 

TENDER BIN DISCHARGE MEANS 
Eugene Martin, Wesleyville, Pa., assignor to The 
Standard Stoker Company, Incorporated, a 
corporation of Delaware 
Application July 5, 1947, Serial No. 259,103 

(C. 105-234) 10 Claims. 
1. 

This invention relates to gravity discharge 
regulating means for hoppers or bins in which 
the floor is formed of a plurality of slidable plates 
arranged to be selectively moved from covering 
position, and it has particular reference to means 
of the type described for moving the coal bin 
slide plate of a stoker equipped locomotive 
tender. 
In such devices currently in use, it is the prac 

tice to pull the slide plates forward successively 
from front to back of the tender fuel bin as the 
front face of the coal pile recedes in the bin. It 
is customary to replenish the Coal supply prior 
to complete depletion of the fuel bin, so that 
the Zone of coal at the rear of the bin is seldom 
disturbed and therefore rests on the rear slope 
sheet of the bin for an indefinite length of time. 
Because of this condition, the sheets against 
which this dormant mass of coal rests become 
corroded, requiring frequent removal and re 
placement. 
Accordingly, it is an object of this invention 

to provide an arrangement in a tender whereby 
the coal will not remain dormant for long pe 
riods on the rear slope sheet of the fuel bin. 
More specifically, the invention contemplates a 
novel slide plate operating construction which 
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permits opening the slide plates successively from 
the rear to the front of the fuel bin so that coal 
is renoved from the bin from back to front. 

It is apparent that the novel slide plate oper 
ating arrangement, whereby the coal is deliv 
ered from the bin to the stoker trough, first 
from the rear of the bin and then progressively 
from the rear to the front of the bin, provides 
at all times a readilly available Supply of coal at 
the front of the tender should the fireman in an 
emergency be required to manually deliver coal 
from the bin to the firebox. This constitutes 
another important advantage contemplated by 
the invention. 
Another object of the invention is to provide 

novel mechanical means rendering the slide 
plates, in the floor of a material gravity dis 
charging bin, more easily and conveniently re 
movable from and to covering position. 
Other objects and advantages of the inven 

tion reside in the novel construction, combina 
tion and arrangement of parts as will become ap 
parent from the following description when read 
in connection with the accompanying drawings, 
in which 

Figure 1 is a fragmentary longitudinal vertical 
sectional view through the forward end of a 
tender with the tender unit of a stoker and the 
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2 
novel slide plate Operating means applied there 
to and shown in elevation with parts broken 
away and Shown in Section; 

Figure 2 is a fragmentary plan view of the 
structure shown in Figure 1 with parts broken 
away and shown in Section; 

Figure 3 is a fragmentary front elevation of 
the structure shown in Figure 1, with parts 
shown in section; 

Figure 4 is a half section taken on the line 
4-4 of Figure 1; 

Figure 5 is a half section taken on the irregul 
lar line 5-5 of Figure 1; and 

Figure6 is a Sectional view taken on the line 
6-6 of Figure 1 looking upwardly in the direc 
tion of the arrows. 

Referring to the drawings, the numeral O in 
dicates a portion of a locomotive tender having a 
coal bin defined by the inclined side walls 2, 
the rear slope sheet 3 and coal gate f4. 

Underlying the floor 5 of the tender O is a 
fuel receiving trough 6 of a mechanical stoker 
into which coal may drop by gravity from the 
bin through a longitudinally elongated open 
ing , as best shown in Figure 4. The opening 

extends substantially the length of the bot 
ton of the coal bin and is adapted to be closed 
by the longitudinally slidable front plate 8 and 
a plurality of laterally slidable plates 9, as best 
shown in Figure 2. 
The longitudinally slidable front plate 8 is 

Supported in the guideways 20 and 2, as best 
shown in Figure 3, the plates forming the guide 
ways being rigidly secured to the under-side of 
the tender floor 5. The plate f8 is manually 
operated by inserting a hand hook in the hole 
22 and pulling the plate forwardly beneath the 
floor 5. 
Since the present invention contemplates the 

discharge of coal from the bin if to the trough 
6, progressively from the rear to the forward 
end of the bin, the rearmost pair of plates (9 
are first moved from covering position. When 
the coal in the rearmost portion of the bin has 
been depleted, the next pair of plates 9 are 
moved from covering position and as the face of 
the coal pile recedes toward the front of the bin, 
the plates are successively moved from covering 
position from rear to front. With coal in the 
bin f, it is apparent that the plates 9 are 
not conveniently accessible and novel means, 
hereinafter described in detail, is provided for 
Successively moving the plates 19 mechanically, 
to open or closed position. 

It will become evident, as the description pro 
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ceeds, that a pair of mechanically operated 
plates 9 can be substituted for the manually 
operated plate 8, however, since in the present 
arrangement coal is taken progressively from 
back to front, there is little occasion for moving 
the front plate, and since it is conveniently ac 
CeSSible it is preferably shown as being manually 
movable. In addition, should tramp iron Or 
other extraneous materials be lodged between 
the crusher (not shown), which is disposed at 
the front of the trough, and the screw conveyor, 
causing the stoker to stall, the slide plate 8 can 
be pulled forwardly beneath the floor 5 inde 
pendently of the mechanism that operates the 
plates 9, making the crushing zone of the trough 
6 accessible for removing the obstructing 

object. 
The trough 6, the slide plates therefor, and 

the mechanism for operating the slide plates 
are mounted in compartment 23 beneath the floor 
5 of the bin , the sides of the compartment 

23 being formed by the longitudinally extending 
vertical side plates 24 and 25. 

Secured to the plates 24 and 25 are a plurality 
of inwardly extending bracketS 26 arranged to 
form a Support for the slide plate operating means 
and the slide plates 9 themselves. Seated on 
the brackets 26 and extending longitudinally of 
the compartment 23 are the U-shaped channels 
27 and 28, located one on each side of and ad 
jacent the upper end of the trough 6. The for 
Ward ends of the channels 2 and 28 have their 
upright Side walls cut away to form the plate 
like extensions 29 and 30, as best shown in Figures 
1 and 3. 

Referring to Figures 1 and 4, a pair of U-shaped 
channels 3; and 32 are Secured, as by welding, 
one on each of the upstanding walls of the chan 
nel 27. The channels 3 and 32 are arranged 
With their open ends facing each other to form 
a housing 33 Superimposed on and communicat 
ing with a housing 34 formed by the channel 27. 
A Similar arrangement of housings and channels 
is Supported on the brackets 26 at the other side 
of the trough 6. 
Mounted on the plate-like extensions 29 and 30 

of the channels 27 and 28 are the gear housings 
37 and 38, respectively. A rotatable shaft 39 ex 
tending transversely of the tender beneath the 
floor 5 and forward of the trough 6 is journaled 
at one side in the Spaced bearings 40 and 4, 
preferably formed with the real ward end of the 
gear housing 37, and at the other side in similar 
bearingS formed with the gear housing 38, as 
best shown in Figures 2 and 6. Referring to 
Figures 1 and 5, a transverse shaft 42 is journaled 
in the spaced bearings 43 and 44 within the rear 
ward end of the channels 27, 3 and 32. A 
Sprocket 65, see Figures 2 and 6, is rigidly Se 
cured to the shaft 39 between the bearingS 40 
and 4, and a sprocket 46 is mounted on the 
Shaft 42 between the bearings 43 and 44. A 
sprocket chain it is trained around the sprockets 
45 and 46, the upper run of the chain 47 extend 
ing through the housing 33 and the lower run 
of the chain 47 extending through the housing 
34. While the above mechanism has been de 
scribed and is shown in most of the drawings as 
applied to one side of the trough 6, it will be un 
derstood that a similar arrangement is provided 
on the opposite side of the trough 6 as shown 
in Figure 6, and for simplicity the similar parts 
are designated by similar reference characters. 
Interposed in the upper run of the chain 47 is a 

gear cage 48 in which is rotatably mounted a 
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4 
gear 49. The gear cage 48 is horizontally split 
into an upper and a lower half as best shown in 
Figure 4. In order to assemble the gear cage 48 
and gear 49, the upper and lower halves of the 
cage 38 are separated, the gear 49 is inserted 
and the two halves of the cage 48 are then secured 
together by Suitable ineans, as by screws 50. 
Figure 2 shows the lower half of the gear cage 
48 with the gear 49 mounted therein and Figure 
6 Shows the upper haif of the gear cage 48 With 
the gear 9 mounted therein. The gear cage 48, 
as best Shown in Figure 4 is arranged to slide 
for Ward and backward in the housing 33 formed 
by the spaced channels 3 and 32, movement be 
ing in parted thereto through the sprocket 45 and 
Spirocket chain 4 by turning the shaft 39 in one 
direction or the other. A similar arrangement is 
provided on the opposite side of the trough 6 
as Shown in Figure 6, and for simplicity the simi 
lar parts are designated by similar reference 
characters. 
In addition to being movable in a forward and 

rearward direction, the gear 49 is also rotatable, 
as previously pointed out. The means for rotat 
ing the gear 49 includes a polygonal shaft 5 ex 
tending longitudinally through the housing 33 
formed by the channels 3 and 32 and projecting 
through a polygonal bore 52 in the gear 49. The 
gear 49 is thus siidable along the shaft 51 but ro 
tatable with it. At its rearward end, the shaft 5i 
is journaled in the bearing 44, and at its forward 
end is journaled in the bearing 4, extending 
therethrough into the gear housing 37. A simi 
lar arrangement of parts is provided on the shaft 
53 at the other Side of the trough 6 as shown in 
Figure 6, and for Simplicity the similar parts are 
designated by similar reference characters. 

Referring particularly to Figure 3, bevel gears 
54 and 55 are mounted on the forward ends of 
Shafts 5 and 53, respectively, within the re 
Spective gear housings 3 and 38. The bevel gears 
54 and 55 mesh with the bevel gears 56 and 57, 
respectively, Inounted on the transversely ex 
tending shaft 53, the shaft 58 being journaled in 
bearing 39, 65, and 6, 62, preferably formed in 
tegral with the gear housings 37 and 38, respec 
tively. Rotation of shaft 58 is thus transmitted 
through the described gearing to the shafts 5 
and 53. 
The Shaft 39, which is operatively connected 

with the gear's 49 for moving the latter forward 
or backward as explained above, is itself con 
Veniently Operated oy turning a handwheel 63 lo 
cated to be readily accessible for manual opera 
tion. As shown in Figures 1 and 3, the hand 
Wheel 63 is Secured on a shaft 64 journaled in a 
bracket 65 which is attached to a side wall 66 of 
the bunker 6. Secured on extensions of the 
Shafts 33 and 64 are the sprockets 68 and 69, re 
Spectively, about which is trained a sprocket 
chain 76. It is evident, then, that by turning 
the handwiheel 63 in a clockwise direction, the 
gears 49 will be moved in a forward direction, 
and by turning the handwheel 63 in a counter 
clockwise direction, the geai's 49 will be moved in 
a rear Ward direction. 
The shaft 58, which as previously explained, 

is operatively connected with the gears 49 for 
imparting rotation thereto, is itself operated 
manually by a lever 7, conveniently located at 
the forward end of the tender, preferably close 
to the handwheel 63 as best shown in Figure 3. 
The lever is freely mounted at its lower end 
on an extension of the shaft 58 and is provided 
With a pivotally mounted dog 72 arranged to 
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engage the teeth of a ratchet wheel 73 which is 
rigidly secured on the shaft 58. With the dog 
I2 in the position shown in Figure 1, pulling the 
lever T forward will cause the gear 49 on the 
right side of the tender to rotate in a counter 
clockwise, direction, when viewed from the front 
of the tender. Pushing the lever 7 backward 
causes the dog 2 to ride over the teeth of the 
ratchet wheel 73, so that with the dog 72 as 
shown in Figure 1, the rotation of the gear 49 ::: 
will be unidirectional. To reverse the direction 
of rotation of the gear 49, it is only necessary to 
flip the dog 2 over. It is apparent that opera 
tion of the lever T also operates the gear 49 
on the left side of the tender, however, it is ar 
ranged to rotate in a direction opposite the direc 
tion of rotation of gear 49 on the right side of 
the tender. 
The slide plates 9, which are operatively con 

nected with the gears 49 in a manner hereinafter 
described, are supported in slideways 74 formed 
by the laterally extending longitudinally spaced 

s 

inverted T-shaped guide plates 75 which are 
secured in any suitable manner, as by Welding, 
to the channels 3 and 32, and the longitudinally 
extending plates 76. The inverted T-shaped 
guide plates 75 are each provided with a bottom 
recess 77, as shown in Figure 4, to permit longi 
tudinal movement of the gears 49 past the guide 
plates 75. 
Each of the slide plates 9 is provided with a 

pair of depending, transversely extending, spaced 
ribs, a front rib 78 and a rear rib 79. On the 
underside of each slide plate 9 between the front 
rib TB and rear rib 79 is a rack number 80 ar 
ranged for engagement with the gear, 49. 

Referring particularly to Figures 4 and 6, the 
rear rib. T9 of the slide plate. 9 is provided with 
a recess 8, which is so located to permit passage 
therethrough of the gear 49 when the slide plate 
9 is in its closed position. The front rib 78, in 

the same position of the slide plate.9 forms a 
stop for the gear 49, in which position of the 
gear 49 it will engage the rack number 80. When 
the gear 49 on the right side of the tender is now 
rotated in a clockwise direction, when viewed 
from the front of the tender, it will by reason of 
its engagement with the rack member 80 move 
the slide plate 9 to its open position. The front 
rib 78 is provided with a recess 82 which, in the 
open position of the slide plate 19, will permit 
passage of the gear 49 therethrough, whence it 
can be moved forward to engage the next slide 
plate. It is understood, of course, that all the 
slide plates 9 are similarly constructed and sini 
larly operated. . 

For the purpose of describing the operation of 
the invention, let it be assumed that the bin f 
is filled with coal, the slide plates 9 all closed 
and the gears 49 in mesh with the racks 80 of 
the rearmost pair of slide plates 9. The op 
erator works the lever 7 f which, with the dog 
T2 in the position shown in Figure 1, will turn 
the gears 49 in a direction, as previously described, 
to open the rearmost pair of slide plates. 9. 
when the coal in the rearmost portion of the 

bin f has been depleted, the operator turns the 
handwheel 63 in a clockwise direction, the gears 

will then pass through the recesses 82 of the 
front ribs of the rearmost slide plates 9, through 
the recesses 8 of the next pair of slide plates 
9, and will be arrested by the front ribs of the 
said next pair of slide plates 9. In this position 
of the gears 49, they will mesh with the tracks 

of the said next pair of slide plates, which 
can then be opened by again manipulating the 
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lever T. As the coal in the bin becomes de 
pleted, this procedure is repeated until all the 
slide plates have been opened. 
In order to close the slide plates, the same 

procedure is followed, except that the dog 2 is 
now flipped over to the opposite side of the lever 
7, in which position it will effect rearward move 
ment of the gears 49 upon manipulation of the 
lever 7. The gears 49 can then be made to suc 
cessively engage the racks 80 of one pair of slide 
plates 9 after the other from front to rear, the 
successive pairs of slide plates being closed by 
turning the handwheel 63 in a counterclockwise 
direction. 

I claim: 
1. Means for controlling the flow of fuel from 

a tender fuel bin having a bottom outlet, con 
prising a plurality of shiftable plates adapted 
in one position to form a closure for said bottom 
outlet, mechanism for Successively shifting said 
plates in rear front Sequence to form a discharge 
opening the front marginal edge of which pro 
gressively moves forward as successive plates are 
shifted, said mechanism including a plate shift 
ing member, means for actuating said member, 
means associated with said plates adapted for 
engagement with said member for shifting said 
plates upon actuation of Said member, and means 
for moving said member forward in Successive 
operative relation with said plates. 

2. Means for controlling the flow of fuel from 
a tender fuel bin having a bottom outlet, con 
prising a plurality of divided plates with con 
plementary plate sections shiftable laterally to 
ward and away from each other to close and open 
said bottom outlet, mechanism for Successively 
shifting each pair of complementary plate sec 
tions away from each other in rear to front Se 
quence and toward each other in reverse Se 
quence, said mechanism including a pair of plate 
section shifting members, means for actuating 
said members, means associated with said plate 
sections adapted for engagement with Said men 
bers for shifting said plate sections upon actua 
tion of said members, and means for moving said 
shifting members forward and rearward in Suc 
cessive operative relation respectively with each 
pair of complementary plate Sections. 

3. Means for controlling the flow of fuel from 
a tender fuel bin having a bottom outlet, con 
prising a plurality of laterally shiftable plates 
adapted in one position to form a closure for said 
bottom outlet, mechanism for successively shift 
ing said plates in rear to front sequence to form 
a discharge opening the front marginal edge of 
which progressively moves forward as successive 
plates are shifted, said mechanism including a 
rotatable shaft, a plate shifting member mounted 
for rotation with said shaft, means associated 
with said plates adapted for engagement with 
said member for shifting said plates upon rota 
tion of said member, means for moving Said mem 
ber along said shaft in successive operative rela 
tion with said plates, and means for actuating 
said last named means and said shaft. 

4. Means for controlling the flow of fuel from 
a tender fuel bin having a bottom outlet, com 
prising a plurality of shiftable plates adapted in 
one position to form a closure for said bottom 

70 
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outlet, mechanism for successively shifting said 
plates in rear to front sequence to form a dis 
charge opening the front marginal edge of which 
progressively moves forward as successive plates 
are shifted, said mechanism including a rotatable 
shaft, a plate shifting member mounted for rotas 
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tion with said shaft, means associated with said 
plates; adapted for engagement. With Said member 
for shifting said plates upon rotation of Said 
gneinber, chain and Sprocket means for moving 
said member along said shaft in Successive oper 
ative relation With said plates, and means for 
actuating said shaft and said chain and Sprocket 
3e3S. . 

5. Means for controlling the flow of fuel from 
a tender fuel bin having a, bottom outlet, com 
prising a plurality of shiftable plates adapted in 
one position to form a closure for said botton 
outlet, mechanism for successively shifting Said 
plates in rear to front sequence to form a dis 
charge opening the front marginal edge, of which 
progreSSively moves for Ward as Successive plates 
are shifted, said mechanism including a rack 
member for each of said plates, a longitudinally 
sextending rotatable shaft, a pinion mounted for 
rotation. With Said shaft, said pinion being 
adapted for engagement With a respective rack 
member for shifting a respective plate, chain and 
sprocket means for moving said pinion along Said 
shaft for successively engaging the rack member 
of each plate, and means for actuating Said shaft : 
and Said chain and Sprocket means. - 

f6. Means for controlling the flow of fuel from 
a tender fuel bin having a botton soutlet, con 
prising a plurality of divided plates With .com 
plementary plate sections shiftable laterally to 
.vard and away from each other to close and 
open said bottom outlet, mechanism for succes 
sively shifting each pair of complementary plate 
sections away from each other in rear to front, 
sequence and toward each other in reverse se 
quence, Said mechanism including a longitudi 
inally extending rotatable shaft below each side 
of Said bin, a plate Section shifting member 
mounted for rotation with each of said shafts, 
means associated with said plate sections adapted 
for engagement With said member for shifting 
Said plate sections upon rotation of said member, 
chain and Sprocket means for moving each of said 
members along said shaft in successive operative 
relation respectively with each pair of comple 
mentary plate sections, and means for actuating 
Said Shafts and said chain and Sprocket means. 

7. Means for controlling the flow of fuel from 
a tender fuel bin having a bottom outlet, com 
prising...a plurality of shiftable plates adapted in 
one position to form a closure for said bottom 
Ol'tlet, nechanism for successively shifting said 
plates in rear to front Sequence to form a dis 
charge opening the front marginal edge of Which 
progressively moves forward as successive plates 
are shifted, a housing for said mechanism, said 
mechanism including a rotatable shaft mounted 
in Said housing, a plate shifting member mounted 
for rotation With said shaft, means associated 
With said plates adapted for engagement with 
Said member for shifting said plates upon rota 
tion of Said member, chain and sprocket means 
mounted in said housing for moving said mem. 
her along said shaft in successive operative rela 
tion with said plates, said housing and mecha 
nisin being insertable as an assembled unit 
through the forward end of the tender, and 
means for actuating said shaft and said chain and 
Sprocket means. 
8. Means for controlling the flow of fuel from 
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a tender fuel bin having a bottom outlet, co 
prising a plurality of shiftable plates adapted in 
gone position to form a closure for said bottom 
:Outlet, mechanism for successively shifting said 
plates in rear to front sequence to form a dis 
charge opening the front marginal edge of which 
progressively moves forward as successive plates 
are shifted, said mechanism including a plate 
Shifting member, means for actuating said mem 
ber, means associated With said plates adapted 
for engagement with said member for shifting 
Said plates upon actuation of said member, means 
for moving said member forward in Successive 
operative relation With said plates, and stops 
associated with said plates to definitely limit the 
forward movement of Said member. 

9. Means for controlling the flow of fuel from 
a tender fuel bin having a bottom outlet, com 
prising a plurality of divided plates with com 
plementary plate sections shiftable laterally to 
iWard and away from each other to close and 
Open Said bottom outlet, mechanism for succes 
Sively shifting each pair of complementary plate 
Sections away from each other in rear to front 
Sequence and toward each other in reversese 
quence, said mechanism including a pair of plate 
section shifting members, means for actuating 
Said members, means associated with said plate 
Sections adapted for engagement with said mem 
bers for shifting said plate sections upon actu 
aton of Said members, means for moving said 
shifting members forward in successive operative 
relation and rearward in successive operative 
relation with each pair of complementary plate 
Sections, and stops associated with said plate sec 
tions to definitely limit the forward and rearward 
movement of said members. 

10. Means for controlling the flow of fuel from 
a tender fuel bin having a bottom outlet, com 
prising a plurality of shiftable plates adapted in 
one position to form a closure for said bottom 
outlet, mechanism for successively shifting said 
plates in rear to front sequence to form a dis 
charge opening the front marginal edge of which 
progressively moves forward as successive plates 
are shifted, said mechanism including a rack 
member for each of said plates, a longitudinally 
extending rotatable shaft, a pinion mounted for 
rotation with said shaft, said pinion being 
3.dapted for engagement with a respective rack 
member for shifting a respective plate, chain and 
Sprocket means for moving said pinion along 
Said shaft for successively engaging the rack 
member of each plate, means for actuating said 
shaft and said chain and sprocket means, and 
stops associated with said racks to definitely limit 
the forward movement of said pinion. 

EUGENE MARTIN. 
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