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UNITED STATES PATENT OFFICE 
2,640,629 

FUEL FEEDING APPARATUS WITH 
WBRATORY HOPPER. 

Hugh McDonald Thomson and Charles Ernest 
Mudie, St. Catharines, Ontario, Canada, as 
signors to Foster Wheeler Corporation, New 
York, N. Y., a corporation of New York 

Application January 25, 1947, Serial No. 724,438 
(CI. 222-161) 1. Claims. 

This invention relates to fuel feeders and more 
particularly to agitators for mechanical stokers. 
The present invention provides an agitator by 

which a hopper of a mechanical Stoker is agi 
tated so that fuel from the hopper Will be fed 
continuously to the fuel delivery mechanism 
which delivers fuel to a furnace. 
This invention further provides an agitator for 

agitating the fuel in a hopper of a mechanical 
stoker which agitator is actuated by the fuel de 
livery mechanism so as to assure proper flow of 
the fuel to said delivery mechanism prior to the 
feeding of the fuel to a furnace by said mech 
anism. 
The invention will be understood from the foll 

lowing description when considered in connec 
tion with the accompanying drawings forming 
part thereof and in which: w 

Fig. 1 is a longitudinal sectional view taken on 
the line f-f of Fig. 2; 

Fig. 2 is a sectional view taken on the line 2-2 
of Fig. 1, and 

Fig. 3 is a view somewhat similar to Fig. 1 but of 
another embodiment of the invention. 
Like characters of reference refer to like parts 

throughout the several views. 
Referring to the drawings, the apparatus of 

the present invention comprises a hopper 0 hav 
ing an inclined rearward wall f f, a substantially 
vertically extending forward Wall 2 and opposite 
side walls 3 and 4. The hopper is open at the 
top thereof and also at the bottom thereby pro 
viding respectively an inlet through which fuel is 
introduced into the hopper and an outlet through 
which fuel will pass from the hopper. 
As shown in Figs, 1 and 2, hopper to has rollers 
5 and 6 adjacent the rearward Wall and 

similar rollers 7 adjacent the forward wall 2. 
Roller 5 is rotatably mounted in a roller Support 
f8 which support is secured to side wall 3, while 
roller 6 is similarly mounted in a roller support 
9 secured to side wall 4, said rollers being 
mounted for rotation. On ShaftS Which extend in 
a substantially horizontal plane. Rollers 7 are 
rotatably mounted in Supports 20 secured to op 
posite side Walls 3 and 4 respectively. The 
rollers 7 and Supports 20 are so mounted in re 
lationship to said side walls that the shafts upon 
which the rollers rotate extend in a plane inclined 
to the horizontal, as shown more particularly in 
-Fig. 1. Hopper 10 is Supported on a track struc 
ture which comprises a rail 2 on which the 
rollers f and 6 rest and a rail 22 parallel to rall 
2 with which the rollers 7 cooperate. Rollers 

rest upon guide member 23 associated with 
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rail 22 which guide member is substantially co 
extensive with the rail 22 longitudinally thereof. 
The rails 2 f and 22 are mounted on a supporting 
member 24 secured to the upper portion of a hol 
low cylindrically-shaped ram casing 25 at the 
end thereof adjacent a furnace. As shown, a 
cylinder 26 is formed integrally with the ram 
casing at the end thereof opposite the end on 
which the supporting member 24 is secured. Sup 
porting member 24 has a passage 24’ therein in 
communication with the outlet at the bottom of 
hopper 0 and with the interior of ram casing 25. 
A ram 27 is slidably mounted within casing 25 

and is Secured to one end of a shaft 28 through 
a fitting 29. Shaft 28 at the opposite end there 
of has a pistOn 30 mounted thereon which piston 
is Secured to the shaft by a nut and is maintained 
in fluid-tight relationship with cylinder 26 by 
means of packing 32 and a gland nut 33. Piston 
30 slidably engages the inner periphery of cylin 
der 26 in a fluid-tight manner. Cylinder 26 has 
a port 34 at one end and at one side thereof and 
another port 35, indicated by dot and dash lines 
Fig. 1, at the opposite end and at the opposite 
side of cylinder 26. 
A Substantially vertically extending cam pin 36 

is positioned So as to extend through the ram 
and the fitting 29 and project outwardly of ram 
Casing 25 at the top and at the bottom. Pin 36 
moves longitudinally of the casing 25 in a slot 
40 in the upper portion of said casing and in the 
slot 4 in the lower portion thereof. The casing 
has flat Surfaces 4 f' at the outer periphery there 
of adjacent opposite sides of the slot 40 to provide 
a track for rollers 37 and 38 which are mounted 
on Opposite Sides of cam pin 36 on a shaft 39 
Which extends transversely of said pin. . 

Actuating mechanism which cooperates with 
can pin 36 and rollers 37 and 38 is mounted on 
the upper portion of casing 25 adjacent the lower 
end of inclined wall f of hopper to and is 
adapted to act upon the hopper to move the same. 
The actuating mechanism comprises a rocker 
arin 42 having a projection 5 extending there 
from intermediate the opposite ends thereof and 
a roller 43 rotatably mounted at one end thereof 
Which end normally extends into the path of 
movement of cam pin 36 so as to be engaged by 
the top of Said pin to thereby actuate arm 42. 
The opposite end of arm 42 is loosely mounted on 
a shaft 4 rotatably mounted in supporting mem 
bers 45 and 46 on opposite sides of slot 40. The 
Supports 45 and 46 are secured respectively to 
lugs 47 and 48 on the upper part of casing 25. A 
cam lever 49 also is secured on shaft 44 to rotate 
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therewith. Lever 49 has an extension 58 disposed 
above projection 58 on arm 52. An adjusting 
Screw 52 is mounted in projection 5 and COOper 
ates with extension St. So that the relationship of 
the arm 42 on rollei 43 to can pin 38 and roilers 
3 and 38 may be adjusted to regulate the exten 
of movement of inopper 8 by Said actuating 
mechanism. As will hereinafter be fully de 
scribed, roller 53 is rotatably mounted in lever 49. 
above extension 50 and cooperates with actuated 
member 55 which is Secured to inclined Wall 3 
of hopper 0. 
As shown, the furnaca with which the fuel 

feeding mechanism of the present invention is 
asSociated comprises a Support, S6, whic, as 
shown, is the Water leg of a boilei, and is aija 
cent wall 2 of hopper (). A retort 58 is disposed 
beneath Water leg 56 and is adapted to e3eive 
fuel from ram casing 25 by action of the arain 
27. A push rod 58 is Secured to the botto: Of 
cam pin 38 and is actuated thereby so that pro 
jections thereon, not shown, will move fuel with 
in the retort. 

In operation, the Iran. A is reciprocated in a 
longitudinal direction within ran casing 23 loy 
piston 38 in cylinder 26. Fluid under pressure 
enters port 34 and causes piston 3 to rowe to 
the left, Fig. 1, the fiuid in the cylinder to the 
left of piston 39 fowing outwardly of the cylinder 
through port 35. When the piston reaches the 

A. 

10 

25 

extent of said movement to the left, valve inecin 
anism, not shown, will interrupt the flow of fiulid 
under pressure into port 34 and permit fluid to 
be discharged from Said poit, wiile said valve 
mechanism. Will at the same tirine preven, dis 
charge of fluid through port 35 and will cause 
fluid under pressure to enter the cylinder fircuigi 
said port. Fluid under pressure entering through 
port 35 will cause piston 35 to move to the right 
in cylinder 28, the fluid in the cylinder to the 
right of piston 30 being exhausted through port 
34. This hydraulic reciprocating mechanism for 
actuating the ram is well-known in the art and 
it will be understood that ram 27 can be recipro 
cated by any other means known in the art, as 
well as by the above described well-known hy 
draulic means. 

A.S. shown in Fig, 1, the ran 2 is positioned at 
the extent of its forward movement, or move 
ment to the left of Fig. 1, and is ready for its re 
turn movement or movement to the right, Fig. 
1. As the shaft 28 moves to the right moving 
therewith the ram 27 and ram pin 36 which is 
guided in slots 4 and is , the rollers 3 and 38 
rotatably mounted on pin S5 engage the portion 
of arm 42 nornally in the path of movement of 
the pin and said rollers, while the top of the pin 
36 engages roller 43. Engagement of rolers 3 
and 38 with arm 32 and of pin 36 with roller 43 
causes the arm #2 to rotate in a counter-clock 
wise direction, Fig. 1, the adjusting screw 52 
which engages extension SE on lever S causing 
said lever also to rotate in a counter-clockwise 
direction so, that the roler 3 in said level en 
gages actuated member 54 Cin hopper 8 causing 
the hopper to rise or to be ited in a counter. 
clockwise direction. As the hopper is tilted the 
rolers 5 and is on the inclined Wall rise ailove 
track 2 and pass from engagement there with, 
the hopper pivoting in a counter-clockwise di 
rection on guide member 23 through rollers . 
Stop 6 secured to Wall 2 and cooperating with 
rail 22 Jimits the counter-clockwise or upward 
movement of the hopper while stop 6: Secured to 
Wall 2 and cooperating with rail 22 limits the 

: clockwise or downward noveinent of Said hopper. 

60 

65 

4. 
As the shaft 28 and pin 33 proceed further to 

the right, Fig. , the arm 2 and lever 39 con 
tinue their counter-clockwise rotation utili the 
position indicated in dot and das ines, Fig. 1, 
is attained, this position indicating the appar 
most point to , which the hopper, i3 is 'noyed. 
When the pin 36 noves beyond said dot and dash 
position, the top of the pin and rollers 32 and 
38 pass frog engage ent with l'oilei 33 aid air. 
Á2 respectively and, since Support is thereby writi 
dra-Wilfron the hopper, the weight of the hoppair 
rotates lever 9 and alm 42 in a clockwise direc 
tion. Withdrawal of the Support, causes the 
hopper to ranove quickly in a downwaird direction, 
rollers, i5 and 6, which are nointed on the 
hopper, sharply engaging rail. 2 weia the hopper 
reaches the extent of its downward in ovement, 
thereby jarriag the fuel in the hyper causing it, 
to become agitated and pass through the hopper 
outlet into passage 24' in support 2 ?, thence inits: 
ram casing 25 to the left of ram 27 which at this 
point of the operation thereoi has been with 
drawn to the right in casing 25 by movement of 
shaft 28. Upon movement of the silaff, 28 to the 
left, Fig. 1, the fuel whici has bgen jarred into 
casing 25 and into the path of novenient of the 
ran 2' is moved into retort 53 by said rain. The 
top of the pin 36 and rollers 37 and 33 engage 
roller 43 and arm 32 on its in ovement to the left 
causing the arrin 32 to rotate in a ciockwise di 
rection permitting the pin and roilers to pass 
under the arm and roller 63. . . . 
The extent of the rise and fall of his hopperii 

controllied through adjusting screw 55. By 
turning the adjusting screw in one direction, the 
arm 2 is rotated in a clockwise direction noying 
the extension 50 away froin projection is on isver 
49. The effect of increasing the distance c. 
tween extension 53 and projection 33 is to in 
crease the amount the hopper : E will be raised by 
the actuating mechanism because the distance 
between roller 33 on arm 2 and roiler 33 on is ver 
49 is also increased thereby lengthening the rise 
of member 53 by the actuating mechanisin and 
increasing the distance the hopper will fall wicn 
the pin 36 and rollers 32 and 38 pass from er 
gagement with roller 43 and airin £2. If the ad 
justing screw 52 is moved in the opposite irec 
tion, the distance the roller 53 moves upwardly is 
decreased since the distance between extension 
56 and projection 5; and roller 53 and roiler 43 
is decreased. Hopper is will be moved upwardly 
to a lesser extent and will, therefore, have a 
esser distance to fall providing a less severe 
jolt when rollers 5 and 6 engage rail : . 

In the embodiment of the inventic shown in 
Fig. 3, the hopper 9, instead of being mounted 
on rollers as in the form of the inventicn illus. 
trated in FigS. 1 and 2, is positioned in a boot, 82 
having a forward wall 83 which engages forward 
wall 2 of the hopper and extends downwardly 
into passage 23' of Supparting aernber 25, Wall 
63 has a lug 64 adapted to contact the top of 
supporting member 23 and limit movement of 
the boot 62. Side wall 3 of hopper 8 engages 
a side wall S5 of boot G2 while opposite sidia wall 
14 of the hopper engages an opposite side wall 
of the boot, not shown, which is similar to wall 
65. Boot 32 has an inclined rearward wall SR 
With an extension 6 engaging the rearward wall 

of hopper 6, the rearward wall 68 having a 
projection 68 extending longitudinally thereof 
at the bottom of said wall. The projection S; 
engages the top of supporting member 28. Root 
62 is movably mounted on supporting meriber 24 

75 by trunnions 69 which extend outwardly fron 
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the opposite side walls of the boot and are ro 
tatably mounted in bearings 70 on the top of 
Supporting member 24. Trunnions 69 are posi 
tioned adjacent the rearward wall 66 of boot $2. 
The operation of the embodiment of the inven 

tion shown in Fig. 3 is similar to that of the 
form disclosed in FigS. 1 and 2. Boot 62 and 
hopper 0 therein pivot on the trunnions 69 
when actuated by the actuating mechanism. 
When arm 42 is moved in a counter-clockwise di 
rection by the ram pin 36 and rollers 3 and 38, 
the boot and hopper are raised by engagement 
of roller 53 of lever 49 with actuated member 54 
on boot 62 so that the boot and hopper pivot in 
a counter-clockwise direction on the trunnions 
69. As the rollers 37 and 38 and pin 36 pass 
from engagement with roller 43 and arm 42, the 
Weight of the hopper and boot through force of 
gravity causes the hopper and boot to pivot in 
a clockwise direction since lever 49 and arm 
42 will rotate in a clockwise direction as support 
is withdrawn therefrom. Projection 68 on the 
boot Will sharply engage the top of supporting 
member 24 when the downward limit of move 
ment of the hopper and boot is reached. The 
sharp engagement of projection 38 with the top 
of supporting member 24 jars the fuel within 
hopper 10 causing the same to be agitated and 
flow from the hopper into passage 24' of the 
Supporting member. Lug 64 on forward wall 
63 of boot 62 prevents the boot from jarring 
outwardly of the supporting member when the 
boot moves in a clockwise direction. 
Since changes may be made in the forms of 

the invention selected for disclosure without de- : 
parting from the principles thereof, it will be 
understood that the invention is not to be limited 
excepting by the scope of the appended claims. 
What is claimed is: 

... 1. In combination with fuel feeding apparatus 
comprising a hopper and a fuel feeder, said 
hopper having a fuel outlet and the feeder con 
prising a horizontally reciprocal ram, said ram 
cooperating with the hopper outlet so as to move 
transversely thereof and feed the fuel away from 
said outlet upon movement in one direction, a 
pivotal mounting associated with the hopper and 
having an axis of rotation extending in a hori 
zontal piane and transversely to the direction of 
reciprocation of the ram, the relationship of the 
mounting and the hopper being such that the 
hopper will normally tend to pivot in a clockwise 
direction on said mounting by force of gravity, 
a support cooperating with the hopper and nor 
mally supporting the hopper against pivoting in 
said clockwise direction, a hopper actuator com-: , 
prising a cam pin movable with the ram, a pivot 
ally mounted cam having one engaging means 
and other engaging means extending radially 
from said pivot in different directions, the one 
engaging means cooperating with said hopper, 
said other engaging means extending into the 
path of movement of the cam pin to be acted 
on thereby, the arrangement being such that 
the cam is pivoted in a counterclockwise direc 

O 
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65 tion upon engagement of the cam pin. With said : 
other engaging means thereby causing said one 
engaging means to support and to move the 
hopper on said pivotal mounting in a counter 
clockwise direction aWay from Said normal Sup 70 porting relationship during a part of the recipro 
cal movement of the ram and upon another part 
of the movement of the ram to release the 
hopper to return in a clockwise direction to Said 
normal supporting position by force of gravity 
. ... ---. 

6 
to engage the support abruptly thereby agitat 
ing the fuel therein. . 

2. In combination with fuel feeding appara 
tus comprising a hopper and a fuel feeder, said, 
hopper having a fuel Outlet and the feeder Com 
prising a horizontally reciprocal ram, said ram 
cooperating with the hopper outlet so as to 
move transversely thereof and feed the fuel away 
from said outlet upon movement in one direction, 
a pivotal mounting aSSOciated with the hopper 
and having an axis of rotation extending in a 
horizontal plane and transversely to the direc 
tion of reciprocation of the ram, the relationship 
of the mounting and the hopper being such that 
the hopper will normally tend to pivot in a 
clockwise direction on said mounting by force 
of gravity, a support cooperating with the hopper 
and normally Supporting the hopper against 
pivoting in said clockwise direction, a hopper 
actuator comprising a cam pin movable with the 
ram, a pivotally mounted can having one en 
gaging means and other engaging means extend 
ing radially from said pivot in different direc 
tions, the one engaging means cooperating with 
said hopper, said other engaging means extend 
ing into the path of movement of the cam pin. 
to be acted on thereby, the arrangement being 
such that the cam is pivoted in a counterclock 
wise direction upon engagement of the can pin 
With said other engaging means When the ram 
moves in a direction opposite said one direction 
after feeding of said fuel away from the hopper 
thereby causing said one engaging means to Sup 
port and to move the hopper in a counterclock 
wise direction on the pivotal mounting away from 
said normal Supporting relationship during a 
part of the movement of the ran in said op 
posite direction and upon another part of the 
movement in said opposite direction but prior 
to the return movement of the ram in said one 
direction to release the hopper to return in a 
clockwise direction to said normal supporting 
position by force of gravity to engage the Sup 
port abruptly thereby agitating the fuel therein. 

3. In combination with fuel feeding apparatus 
comprising a hopper and a fuel feeder, said 
hopper having oppositely disposed Walls, One of 
said walls being downwardly and inwardly slop 
ing and a fuel outlet at the bottom thereof, the 
feeder comprising a horizontally reciprocal fuel 
moving means, said feeder cooperating with the 
hopper outlet so as to move transversely thereof 
and feed the fuel away fron said outlet, a pivotal 
'mounting associated with the hopper and hav 
ting an axis of rotation extending in a horizontal 
plane and transversely to the direction of move 
ment of the feeder, the relationship. of the 
mounting and the hopper being such that the 
hopper will normally tend to pivot in a clock 
wise direction on said mounting by force of 
gravity, the pivotal mounting coinprising a plu 

- raility of rollers on the hopper adjacent the lower 
portion of the downwardly and in Wardly inclined 
wall and the wall opposite thereto, a rail asso 
ciated with the rollers of each of said walls and 
extending in a horizontal plane transversely of 
the direction of movement of the feeder, the rail 
aSSociated with the rollers adjacent said opposite 
Wali acting as a pivot for Said hopper and the 
rail associated with the roilers adjacent said in 
clined wall acting as a support to limit the move 
ment of the hopper in a clockwise direction, a 
hopper actuator cooperating with the hopper, and 
with the fuel feeder so as to be actuated by said 
feeder during a portion of its movement, the ac 
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tuator being constructed and arranged tts' pivot 
the hopper on the pivot rail in a counterclock 
wise direction upwardly from and out of coopera 
tive relationship with the support, the actuator 
being in suppoiting. relationship; with the hopper 
during said portion of the movement of the fuel 
feeder and ol's of Sippoiting relationship after 
said: portion of novelinent of the feeder thereby 
permitting said hopper to move downwardly by 
force of gravity and abruptly eragage said sup- - 
port in said agrinai relationship. 

4. In 8Orabiaation with fell feedirag &gpa'atus 
comprising a hopper and a fuel feeder, said 
hopper having oppositely disposed walls, oie of 
said walls being downwardly and inwardly sicp 
ing and a fuel, Otlet at the bottolia thereoi, the 
feeder coiniising a horizentally reciprocal fuel 
imoving nearas, said feeder ceoperating with the 
hitopper Gutlet, so as to move trailsvel'sely hereof 
and feed the fuei away frofil Sait outlet, a pivotal 
mounting associated with the hepper and hat 
ing an axis of iotation 'extending is a horizontal 
pare and traitasversely to the direction of andwe 
ment of the feedei, the tellationship of the 
notinting and the apper being such that the 
hopper will normally tend to pivot in a cockwise 
direction Gia said Inourating by force of gravity, a 
support cooperating with the downwardly and 
inwardly sloping waii of the hepper and inorialiy 
supporting the hopper agairass pivoting in said 
clockwise direction, a hogp61' actuat3 copsis 
ing a can pin nowable with the ran, a pivotaly 
mounted caria having one engaging means and 
other engaging means extenditing radially iron 
said pivot in different directions, the one engag 
ing means cooperating with said hiopier, sai?i 
other engaging means extending into the pain. 
of noverinent of the can pit to be acted on 
thereby, the arrangement being such that the 
cam is pivoted in a counterclockwise direction 
upon engagement of the camp with said other 
engaging means thereby causing said one engag 
ing means to support and to move the hopper on 
said pivotal hounting in a countercioskwise 
direction away from said normal supporting rela 
tionship during a part of the reciprocal move 
ninent of the ran and upon another part of the 
riovement of the ram to release the hopper to 
return in a clockwise direction to said normal 
supporting position by force of gravity to engage 
the support abruptly thereby agitating the fuel 
therein. 

5. in combination with fuel feeding apparatus 
comprising a hopper and a fuel feeder, said 
hopper hottisg oppositely disposed walls, one of 
said walls being downwardly and inwardly slop 
ing and a fuel outlet at the botton thereof, the 
feeder comprisirag a horizontally reciprocal ran, 
said ram cooperating with the hopper outlet So 
as to move transversely thereof and feed the fuel 
away from said outlet upon movement in one 
direction, a pivotal mounting associated with the 
hopper and having an axis of rotation extending 
in a horizontal plane and transversely to the 
direction of movement of the feeder, the rela 
tionship of the mounting and the hopper being 
such that the hopper will normally tend to pivot 
in a clockwise direction on said mounting by 
force of gravity, the pivotal mounting comprising 
a plurality of rollers on the hopper adjacent the 
lower portion of the downwardly and inwardly 
inclined wall and the wall opposite thereto, a 
rail associated with the rollers of each of said 
walls and extending in a horizontal plane trans 
versely of the direction of movement of the 
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feeder, the rail associated with the rollers adja 
cert Said opposite Wall acting as a pivot for said 
hopper and the rail associated with the rollers 
adjacent Said inclined wail acting as a support 
to init the novelinent of the hepper in a clock 
Wise direction, a hopper actuator comprising a 
caria pin novable with the ram, a pivotally 
mounted can having one engaging means and 
other engagig Eileans extending radially from 
Said pivot in different directions, the one engag 
ing raeans cooperating with said hopper, said 
other engagiing means extending into the path 
of movement of the campin to be acted on there 
by, the arrangeneit being such that the cam is 
pivoted on Said pivot rail in a counterclockwise 
direction upon engagement of the can pin with 
Said other engaging means thereby causing said 
One engaging neains to support and to move the 
hopper Oil Said pivot rail in a counterclockwise 
direction away from said normal supporting 
relationship during a part of the reciprocal move 
frient of the 'Ein and upon another part of the 
niovement of the rain to release the hopper to 
return in a clockwise direction to said normal 
Supporting position by force of gravity to engage 
the Support abruptly thereby agitating the fuel 
therein. 

6. In combination with fuel feeding apparatus 
comprising a hegger and a fuel feeder, said hop. 
per having opposite Sidewalls, a forward walland 
a downwardy and inwardly incited rearward 
Wali, the feeder coin}rising a horizontally re 
ciprocal ran, said ram cooperating with the hop 
per outlet So as to move transversely thereof 
and feed the fus away from said outlet; upon 
movement in One direction, a pivotal mouthting 
Coin prising trunnions associated with each of 
Said side Walls and pivotally mounted in a sta 
tionary base so that the hopper has pivotal 
inovement thereon in clockwise and counter 
clockwise directions, a stop associated with the 
rearward waii to limit the counterclockwise piv. 
otal movement of the hopper, a support cooperat. 
ing with the downwarily alag inwardly sloping 
Wali and normally supporting the hopper against 
pivoting in said ciockwise direction, a hopper 
actuator comprising a cam pin movable with the 
Tain, a pivotaliy nouisited can having one en 
gaging means and other engaging means extend 
ing radially fron said pivot in different direc 
tions, the Grae eragaging means cooperating with 
Said hopper, Said other engaging means extend. 
ing into the path of novement of the can pin 
to be acted on thereby, the arrangement being 
Such that the ca: ) is pivoted on the trunribs 
in a counterclockwise direction upon engagement 
of the can pin with said other engaging means 
thereby causing Said osae engaging means to Sp 
port and to move the hopper on said trunnions 
in a counterclockwise direction away from said 
Indi'inal Supporti fiship tiaring a part of 
the reciprocai exc of the rairi and upon 
another part of the aovement of the ran to 
release the hopper to return in a clockwise di 
rection to Said normal supporting position by 
force of gravity to engage the support abruptly 
thereby agitating the fuel therein. 

7. In combination with fue feeding apparatus 
comprising a happer and a fuel feeder, said 
hopper having oppositely disposed walls, one of 
said Walls being downwardly and in Wardy slop 
iig, and a fuel outlet, ai, the bottonia thereof, the 
feeder comprising a horizontally reciprocal ram, 
means for reciprocally actuating said raiah, the 
an Cooperating with the hopper outlet so as 
to move from an open position at one Side of 
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said outlet whereith the ram is out of the path 
of flow of the fuel from the hopper through the 
outlet transversely thereof to a closed position 
at the opposite side of the outlet wherein the 
ramis in the path of flow of fuel from the hop 
per through the outlet, said ram thereby feeding 
fuel away from the hopper outlet, the ram there 
after being returned to said open position by 
the ran actuating nearis, a pivotal mounting 
associated with the hopper and having an axis 
of rotation extending in a horizontal plane and 
transversely to the direction of movement of the 
feeder, the relationship of the mounting and the 
hopper being such that the hopper Will nor 
mally tend to pivot in a clockwise direction. On 
said mouting by force of gravity, the pivotal 
mounting comprising a plurality of rollers on 
the hopper adjacent the lower portion of the 
downwardly and inwardy inclined wall and the 
Wall opposite thereto, a rail associated with the 
rollers of each of Said Walls and extending in a 
horizontal plane transversely of the direction of 
movement of the feede, the rail associated with 
the rollers adjacent said opposite Wall acting as 
a pivot for said hopper and the rail associated 
With the rollers adjacent said inclined wall act. 
ing as a Support to limit the movement of the 
hopper in a clockwise direction, and a hopper 
actuator COOperating With the hopper and with 
the fuel feeder SO as to be actuated by the feede 
during said return movement to an open posi 
tion, the actuator being constructed and ar 
ranged to pivot the hopper on the pivot rail in 
an upwardly direction and into Supporting re 
lationship With the actuator and out of coopera 
tive relationship with the support, the actuator 
being in Said Supporting relationship with the 
hopper for a portion of said return movement of 
the fuel feeder and passing out of said supporting 
relationship at Substantially the same time as the 
feeder reaches said open position thereby per 
mitting the hopper to drop downwardly on the 
pivot rail by force of gravity and abruptly en 
gage Said Support in said normal relationship. 

8. In combination with fuel feeding apparatus 
Comprising a hopper and a fuel feeder, said hop 
per having a fuel outlet in the lower part thereof, 
the feeder comprising horizontally reciprocal 
fuel moving means, said feeder cooperating with 
the hopper outlet so as to move transversely 
thereof and feed the fuel away from said outlet, 
a pivotal mounting aSSociated with the hopper 
and having an axis of rotation extending in a 
horizontal plane and transversely to the direc 
tion of movement of the feeder, said hopper be 
ing so mounted on the pivotal mounting as to 
pivot On Said axis of rotation, supporting means 
COOperating With the hopper and Supporting the 
hopper in a normal Supporting position and 
against pivoting in a downward direction, and 
a hopper actuator comprising actuating means 
and actuated means, the actuating means com 
prising an upWardly extending projection re 
ciprocal With Said fuel moving means, the ac 
tuated means comprising a cam having a plu 
rality of engaging means projecting therefrom, 
Said engaging means being Spaced from one an 
other, one of said engaging means cooperating 
With said hopper, another engaging means ex 
tending into the path of movement of said up 
Wardly extending projection to be acted on 
thereby, the arrangement being Such that the 
can is operated in One direction upon engage 
ment of the projection with said other engaging 
means thereby causing said one engaging means 
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10. 
to support and to move the hopper on said piv 
otal mounting in an upward direction away from 
said hormal supporting relationship during a 
part of the reciprocal movement of the fuel mov 
ing means and upon another part of the move 
ment of the fuel moving means to release the 
hopper to return in a downward direction to said 
normal Supporting position by force of gravity 
to engage the support abruptly thereby agitating 
the fuel therein. . . . . . . . . . . . . . . . 

9. The apparatus set forth in claim 8 wherein 
the hopper has oppositely disposed walls, one of 
Said Walls being downwardly and inwardly slope 
ing and wherein the relationship of the mount 
ing and the hopper is such that the hopper will 
normally tend to pivot in a clockwise and down 
Ward direction on said mounting by force of 
gravity. 

10. The apparatus set forth in claim 8 wherein 
the hopper has oppositely disposed walls, one of 
Said Walls being downwardly and inwardly slop 
ing, and a fuel outlet at the bottom thereof, the 
pivotal mounting comprises trunnions associ 
ated with each of said side walls and pivotally 
mounted in a stationary base so that the hopper 
has pivotal movement thereon in clockwise and 
counterclockwise directions, a stop is associated 
With the rearward wall to limit the counterclock 
Wise pivotal movement of the hopper, the rela 
tionship of the pivotal mounting and the hopper 
being such that the hopper will normally tend to 
pivot in a clockwise and downward direction on 
Said trunnions by force of gravity, and wherein 
Supporting means cooperate with the downward 
ly and inwardly sloping walls and support the 
hopper in a normal supporting position against 
pivoting in said clockwise direction. 

11. In combination with fuel feeding appara 
tus comprising a hopper and a fuel feeder, said 
hopper having a fuel outlet in the lower part 
thereof, the feeder comprising fuel moving means 
reciprocal in a horizontal plane in a fuel feeding 
direction and in a direction opposite thereto, said 
feeder cooperating with the hopper outlet so as 
to move transversely thereof and feed the fuel 
away from Said outlet upon movement in said 
feeding direction, a pivotal mounting associated 
With the hopper and having an axis of rotation 
extending in a horizontal plane and transversely 
to the direction of movement of the feeder, said 
hopper being so mounted on the pivotal mount 
ing as to pivot on said axis of rotation, Support 
ing means cooperating with the hopper and sup 
porting the hopper in a normal Supporting posi 
tion and against pivoting in a downward direc 
tion, and a hopper actuator comprising actuating 
means and actuated means, the actuating means comprising an upwardly extending projection 
reciprocal With Said fuel moving means, the actu 
ated means comprising a cam having a plurality 
of engaging means projecting therefrom, said 
engaging means being spaced from one another, 
One of Said engaging means cooperating with said 
hopper, another engaging means extending into 
the path of movement of said upWardly extend 
ing projection to be acted on thereby, the ar 
rangement being Such that the cam is operated in 
One direction upon engagement of the projection 
With Said other engaging means when said fuel 
feeder moves in a direction opposite to its fuel 
feeding direction after feeding the fuel aWay 
from the hopper thereby causing said one engag 
ing means to Support and to move the hopper on 
Said pivotal mounting in an upward direction 
away from said normal Supporting relationship 
during a part of the reciprocal movement of the 
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fuel moving means in said direction opposite its 
fuel feeding direction but prior to the return 
movement of the fuel moving means in its fuel 
feeding direction to release the hopper to return 
in a downward-direction to said normal support- 5 
ing position by force of gravity to engage the 
support abruptly thereby agitating the fuel 
therein, 
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