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2 Claims. 

This invention relates to improvements in feed 
ing apparatus and more particularly to apparatus 
for feeding solid materials such as coal through 
a conduit from a holding device or hopper to a 
receiving device such as a fuel retort. 
One of the major problems which has con 

fronted manufacturers and users of conventional 
Screw type feeding apparatus for conveying solid 
materials through a conduit from holding to re 
ceiving points has been failure of operation due 
to obstruction between the rotating conveyor 
Screw and portions of the assembly through which 
the material is urged, thus to cause the screw 
to stall until manually cleared. 

Considerable inefficiency in operation has also 
resulted in such prior apparatus due to the in 
herent elasticity of parts of the drive mechanism 
when under heavier than normal load at low 
feeding rate, such condition usually reducing the 
feeding rate below the prescribed low feed or in 
many cases totally defeating movement of the 
material through the conduit. 

It is, therefore, one of the objects of our in 
vention to provide an improved feeding appa 
ratus so constructed that it has the ability auto 
matically over a period of time determined by 
the nature of an obstruction to overcome the re 
tarding influence of such obstruction by nib 
bling action, thus reducing the obstruction to a 
size permitting it to pass through the conduit. 
Another object is to provide, in a feeding ap 

paratus as described, a transmission drive mech 
anism, normally operable to produce any desired 
amplitude of feeding movement of the screw once 
during each cycle, but which is capable upon a 
failure of the screw to complete its prescribed 
movement to its predetermined amplitude to 
recover its normal starting position in readiness 
for the next cycle in operation. 
A further object is to provide feeding appa 

ratus as described employing a novel and highly 
efficient transmission drive mechanism providing 
for infinitely variable control of the amplitude 
of screw movement. 
Another object is to provide, in a feeding ap 

paratus as described, a transmission drive mech 
anism in which there are no parts capable of 
yielding under variable load condition between 
the conveyor screw and the screw power ele 
ment of the transmission drive, thus to insure ac 
curate feeding at low rates in terms of material 
feed per unit of time. 
A further object is to provide a power driven 

feeding apparatus having a uniform power de 
mand and which is capable of operation from a 

(C. 198-226) 
dead stop without power surge regardless of the 
position of the transmission parts upon first ap 
plication of power. 
Other objects, the advantages and uses of the 

invention will become apparent after reading 5 
the following specification and claims, and after 
consideration of the drawings forming a part of 
the specification, wherein: 

Fig. 1 is a side elevation, partly in section, of 
an embodiment of our invention as applied to 0 
the stoking of coal; 

Fig. 2 is a vertical sectional view of the power 
units thereof taken as indicated by the line 2-2 
of Fig. 1; 

Fig. 3 is a vertical sectional view thereof, taken 
as indicated by the line 3-3 of Fig. 2; 

Fig. 4 is a horizontal sectional view thereof, 
taken as indicated by the line 4-4 of Fig. 3; 

Fig. 5 is a horizontal sectional view thereof, 
taken as indicated by the line 5-5 of Fig. 3; 

Fig. 6 is a vertical sectional view thereof, illus 
trating the hydraulic pump, taken as indicated 
by the line 6-6 of Fig. 2; 

Fig. 7 is a horizontal sectional view thereof, 
taken as indicated by the line - of Fig. 3; 
and 

Fig. 8 is a detail vertical axial sectional view 
of the receiving mouth of the conveyor. 
As illustrative of one form in which the inven 

tion may be embodied, we have shown, in the 
drawings, a stoking apparatus installed in con 
nection with a conventional home heater. The 
heater is indicated at A in Fig. 1. The stoking 
mechanism may include a conventional retort B, 
a Screw conveyor unit C, extending at one end 
into the heater A and communicating with the 
retort B, a fuel hopper assembly D, with which 
the other end of the conveyor unit C communi 
cates, and a power unit E for operating the 
Conveyor unit C. 
The conveyor unit C may include a cylindri 

cal Conduit 0 extending through the wall of 
the heater A, and terminating in an upwardly 
belled delivery portion forming a part of the 
retort B. At the other end of the conduit O is 
a receiving mouth Section 2 which is in register 
at one end with the hopper assembly D, and 
communicates with the interior thereof. 
The receiving mouth section 2 is formed in 

tegrally with a hopper 05 forming the lower 
Section of the assembly D. The rear end of the 
hopper O5 has a collar f06 by means of which it 
is attached to the housing 9 of the power unit 
E. A conveyor screw 3 extends into the hopper 
iO5 through the collar 06, thence through the ss 
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full length of the hopper, in the semi-cylindrical 
bottom region thereof, and thence through the 
straight portion of the conduit le. Being send 
cylindrical, the bottom region of the hopper 5 
restricts the portion of the mouth section 2 
against which an obstruction can jam, to the 
upper half thereof, which upper half presents a 
shearing edge 98. 

Instead of the conventional rotary movemen 
for feeding material through the conveyor unit, 
the screw 3 is given a combined reciprocating 
and rotating movement, including an advancing 
or feed stroke, in which its movement is pure 
ly an axial or right line movement without rota 
tion, and a return stroke, in which it moves both 
rearwardly and rotates, the two movements be 
ing so proportioned that the screw will "return' 
itself through the body of material which it has 
pushed forwardly on its advancing stroke without 
further movement of the material it contacts. 

Referring now to Fig. 3, the power unit E for 
imparting such movement to the screw may in 
clude a push rod 4, having a cylindrical body 
portion 04 rotatably and slidably journalled in 
a bearing 26 formed integrally with a casing 9 
in which the mechanism of the power unit is 
mounted. The forward end of the push rod 
has a square shank 5 secured in a correspond 
ingly squared socket 6 formed on the rear end 
of the screw 3 and located within the collar 106. 
On the rear end of the push rod 4 is secured a 
piston 7 which operates in a cylinder 8 formed 
in the power unit casing 9. 
As will shortly be described, provision is made 

for introducing fluid under pressure into the 
cylinder 18, first behind and then in front of the 
piston 7, so as to alternately advance and re 
tract the push rod 4 under positive driving power 
in both directions. During the forward stroke, 
the push rod 4 simply advances axially so as to 
push the screw forward. During its retractile 
movement, the push rod 4 is forced to rotate, 
thereby rotating the screw 3, thus causing the 
screw to “turn' through the body of material in 
the conduit O. 
The mechanism for causing the push rod 4 to 

rotate during its return stroke, comprises a 
helically threaded portion 20 of the push rod 4, 
having threaded engagement with a collar 2 
which is adapted freely to rotate during advanc 
ing movement of the push rod 4, and to be held 
against rotation during the return movement of 
the push rod thus forcing the rod to revolve. Ro 
tation of the collar 2 during the advance or 
power stroke is provided for by an anti-friction 
thrust bearing 22 mounted in an enlargement 23 
of the bore 25 of the bearing 26, and engaging a 
flat bearing washer 27 which is abutted against 
the shoulder 28 formed between the bores 23 and 
25. The flat forward side of the collar 2 is 
adapted to bear directly against the bearing 22, 
and thereby to be freely revoluble under the ac 
tion of helically splined portion 20 during the 
advancing stroke. 

Locking the collar 2 against rotation during 
return movement of the push rod 4, is ac 
complished by clutch teeth 29 formed on the rear 
side of the collar 2 adjacent the periphery there 
of, which are adapted to engage clutch teeth 30 
formed on the forward side of an annular clutch 
plate 3 secured as by screws 32 to the rear side 
of the bearing 26. The teeth 29 and 30 are pref 
erably V shaped SO as to engage readily. 

Fluid under pressure for moving the piston f7 
forwardly is introduced behind the piston into a 
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chamber 33 formed in the cylinder 8 between 
the piston 7 and a cylinder head 34, through an 
inlet port 35 formed in the head 24. The head 
34 may be secured to the cylinder 8 by means of 
cap screws 36 as shown in Fig. 4. The fluid 
reaches the port 35 through a horizontal duct 
37 formed in the top wall of the cylinder 8. 
Fluid for moving the piston 17 rearwardly is in 
troduced into a chamber 38 formed between the 
piston T and a shoulder wall 9 which joins the 
cylinder 8 to the bearing 26. The fluid reaches 
the chamber 38 through a horizontal duct 40 in 
the shoulder wall 39. 
The bore 25 of the bearing 28 must necessarily 

communicate with the chamber 38, and in Order 
to prevent escape of fluid through this bore, we 
provide a packing gland 107 mounted in an an 
nular recess fo8 in the end of the bearing 26 ad 
jacent the screw 3. The packing gland bears 
against the cylindrical portion of the push rod 
4, as shown in Fig. 3. 
The fluid, preferably oil, is directed alternately 

through the ports 37 and 40 by means of a cylin 
drical timing valve 4 rotatively mounted in a 
valve chamber 42 which forms an enlargement of 
the upper region of the shoulder wall 39. 

Referring now to Figs. 2 and 6, fluid under 
pressure is delivered to the valve 4f by means of 
a rotary pump, indicated generally at 43, Com 
prising a casing 44 secured, as by cap screws 45, 
to a side wall region 46 of the housing 9, and 
a pump rotor 47 eccentrically rotatable in the 
cylinder 48 thereof. The rotor 47 is mounted on 
a pump shaft 49, journalled on a horizontal axis 
in bearings. 50 and 5 formed in the upper region 

0. 

25 

30 

35 of the housing 9. Intermediate the bearings 50. 
and 5, the shaft 49 is formed with a worm 52, 
meshing with a worm wheel 53 (see Figs. 3 and 4) 
journalled on a stub shaft 54, which is mounted 
in an ear 55 formed integrally with the valve 
housing 42. Fluid is drawn into the pump from 
a Sump 69 formed in the bottom of the casing 9, 
through a tube 70, the upper end of which is 
mounted in the web portion 64, thence through 
a port 7 (Fig. 5) and through the inlet port T2 
of the pump housing 44, into the pump chamber 
48. The pump incorporates a sliding vane 73 
which engages the rotor 47, under the action of 
a spring 74, and separates the inlet port 72 from 
the Outlet port fol. 

Motion is transmitted to the valve 4 by means 
of a "Geneva' movement, including a pin 56 
mounted in the lower side of the worm wheel 53, 
and a "Geneva' star wheel 57 including crossed 
grooves 58 in which the pin 56 engages, which is 
carried on the upper end of the valve 4. Thus 
the valve is caused to rotate intermittently in 
timed relation to the movement of the pump 
piston 47. 
Power is transmitted to the pump shaft 49 

from a motor 59 (see Fig. 1) through the medium 
of a belt 60 which engages a pulley 6 mounted cin 
the end of the shaft 49 opposite the pump 43. 
A conventional blower fan is provided for de 

livering air within the Space O3 defined between 
the skirt 109 of the retort B, and the belled mouth 

of the conduit fo, such air passing into the 
retort for the proper feeding of the fire. This 
blower fan comprises a fan casing ff0 secured at 
lf to the power unit housing 9, and a fan 
rotor f2 carried with the driven pulley 6. De 
tails of the air conducting mechanism are not 
shown, such mechanism being old and well known 
in the art. 

Fluid is delivered to the valve chamber 42 
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the ducts 62 and 37, one of which passages BS is 
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through ducts 2 and 3 respectively, formed in 
a web d, joining the wall region and the valve 
chamber 2. The delivery ducts 2 and 8 at 
their outer ends communicate with a common 
passage leading from the discharge port lif 
of the pump 4. The duct 2 lies in the same 
plane with the duct 3 and the duct , which 
lies directly beneath the duct 2, lies in the same 
plane as the duct 40, which lies directly beneath 
the duct 37. 
The valve 4 is provided with a pair of diametri 

cally opposed passages 65, located in the plane of 

adapted, when the valve is in the position shown 
in Fig. 5, or in a position 180 degrees therefrom, 
to connect the ducts 62 and 37 so as to route fluid 
from the pump 43 to the port 35, and thence into 
the chamber 33 behind the piston T. The valve 
4 is provided also with a second pair of diametri 
cally opposed passages 66, located in the plane 
of the ducts 63 and 40, adapted to establish com 
munication between said ducts 63 and 40 when 
the valve is either 90 degrees or 270 degrees re 
moved from the position shown in Fig. 5, whereby 
to route fluid from the pump 43 to the chamber 
38 at the forward side of the piston T. 
As the piston moves under the pressure of 

fluid admitted to one of the chambers 33 or 38, 
the fluid in the other of said chambers may escape 
back through the duct 37 or 40, as the case may 
be, thence through a valve passage 65 or 66, and 
thence through a discharge port 67 (Fig. 5) or a 
discharge port 68 (Fig. 7), and into the oil sump 
69 formed in the lower region of the power fluid 
casing 9. 
The limit of return movement of the piston f7 

is determined by the uncovering of a port 75 in 
the wall of the cylinder 8. The port 75 may be 
in the form of a slot cut in the wall of the cylinder 
8 in a plane parallel to the rear end of the piston 
and adapted to register with said rear end, as in 
dicated in Fig. 3, when the piston is at starting 
position. Likewise, a limit of advancing move 
ment of the piston is determined by uncovering 
a Series of ports 76 so as to establish communica 
tion between such ports 76 and a return passage 
77 formed in a boss 78 in the cylinder head 34, 
the return passage 77 leading back to the sump 
69. The ports 76 are formed in a valve sleeve 79, 
which is closed, except when the piston is at the 
forward end of its stroke, by a valve plunger 80 
formed on the rear end of the push rod 4. At 
the forward end of the piston stroke, the rear end 
of the plunger 80 reaches the ports 76, whereupon 
communication is established through the ports 
76 between the chamber 33 and the interior of the 
valve sleeve 79. Thence the fluid may escape 
through openings 8 in the sleeve 79 into an an 
nular chamber 82 surrounding the sleeve 9 and 
communicating with the return passage 77. 
The length of stroke may be adjusted by ad 

justing the sleeve 79 axially. To this end, there 
is Secured to the rear end of the sleeve 9 a hand 
wheel 83 having a drum portion 84 interiorly 
threaded and in threaded engagement with a neck 
85 projecting rearwardly from the cylinder head 
34. The annular chamber 82 is formed in the 
neck 85. The neck 85 also serves, in connection 
with a packing ring 86 which is mounted in an 
annular recess 87 in its end, to form a packing 
gland for the valve sleeve 79. 
On the exterior of the drum portion 84 of the 

hand-wheel 83 is a scale 88 which cooperates with 
a pointer 89 secured on the neck 85, to indicate 
the exact position of adjustment of the valve 

3 
sleeve. The scale is calibrated so as to read 
in terms of material pounds per hour that will 
be delivered by the apparatus in operation. 
A pressure relief valve 90 normally closes a pas 

sage 9 in the web portion B4 of the housing 9, 
which passage 9 communicates with the duct 62 
for delivering fluid for the advancing stroke of 
the piston. The purpose of the valve is to limit 
the pressure that can be applied by the power 
unit so as to prevent breakage in the event that 
the conveyor unit C becomes clogged by an ob 
struction. The valve 90 includes a ball 92 re 
ceived in a valve chamber 93 formed in the web 
portion 64, and adapted to seat against a valve 
seat 94 formed between the chamber 93 and the 
passage 9. A spring 95 urges the valve against 
its seat, and is held under compression by a plug 
96 threaded into the outer end of the chamber 93. 
The valve is set so as to release at a pressure 
amply high for the purposes of the invention, 
and yet well within the capacity of the motor 
59. When open, the valve allows fluid to bypass 
to the sump 69 through a port O2 communicating 
with the chamber 93, until such time as the valve 
turns for initiation of the return stroke. 
The receiving mouth section 2 of the conduit 
0 includes a separate upper section 97 of ex 

tremely hard and tough material, preferably a 
steel forging, which is provided with a shearing 
lip 98 adapted to coact with the screw 3 in shear 
ing off any obstruction that may become lodged 
between the Screw and the mouth of the conduit. 
The section 9 is removably attached, as at 99, to 
the body of the section f2, whereby it may readily 
be detached for grinding of the lip 98, or for re 
placement where necessary. 
During operation of the feeding apparatus, the 

notor 59 and pump 43 are adapted to run con 
tinuously. Pressure fluid will be drawn from the 
Sump 69 through the inlet tube 70, the connecting 
passage 7 and the inlet port 72 into the pump 
chamber 48 of the pump 43 from which it will 
be delivered by the piston 47 through the discharge 
port Of, and into the common passage OO lead 
ing to the passages 62 and 63. When the dis 
tributing valve 4 is turned to the position shown 
in Fig. 5, pressure fluid will be delivered from the 
common passage 100 through the duct 62, the 
valve passage 65, the duct 37, and the port 35, 
into the chamber 33 on the rear disc of the piston 
T. When the valve 4 is in this position, the lower 

region of the valve, lying in the plane of the pas 
Sages 40 and 63 leading to the forward side of the 
piston f7, will close the connection between said 
passages, and the valve passages 66 of said lower 
region of the valve, will be in position, as indi 
cated in dotted lines in Fig. 5, and full lines in 
Fig. 7, to allow escape of fluid from the forward 
chamber 38 through the passages 40 and 68 into 
the Sump 69. 
The valve 4 will remain stationary in this posi 

tion, while the worm wheel 53 rotates through 
approximately 270 degrees of rotation. During 
this period, the pump 43 will deliver fluid into the 
chamber 33, gradually advancing the piston 7, 
until the limit of its stroke, determined by the 
position of the sleeve valve 79, is reached, 
When the hand-wheel 83 is screwed up to the 

limit of its possible movement toward the right, 
as viewed in Fig. 3, the piston 7 will make a full 
stroke. As the handwheel 83 is backed off, mov 
ing the valve sleeve 79 away from the valve 
plunger 80, the stroke of the piston will be short 
ened for the reason that the end of the plunger 
80 will reach the port 76 at an earlier period in 
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4. 
the advance stroke of the piston. The shorten 
ing of the stroke of the piston will correspond 
ingly shorten the stroke of the Screw 3, and 
thereby reduce the rate of feed through the con 
veyor unit. . 
Forward movement of the push rod 4 will 

move the collar 2 away from clutching engage 
ment With the clutch face 3 and bring it into 
bearing engagement with the bearing 22. Being 
unable to move further in an axial direction, the 
collar 2 will rotate freely as the threaded portion 
20 advances axially through it. 
to rotation offered by the collar 2 is many times 
less than that of the screw f3, and as a result, 
the screw 3 will be pushed forwardly without 
rotation. 
During this advancing movement of the screw 

3, the material in the conduit to will be engaged 
by the fights of the screw, and pushed bodily 
forwardly without Slippage relative to the screw. 
As a result, the tendency of the material to pack 
toward the forward end of the conduit, is entirely 
eliminated, with a consequent elimination of the 
likelihood of temporary stalling due to packing. 

In the event that a large bit of material be 
comes lodged between the screw and the receiv 
ing mouth 2 of the conduit 0, it will be disposed 
of by the shearing action between the screw and 
the shearing lip 98. If the material is too hard 
or too thick to be sheared off in one stroke of the 
screw, the screw will advance until the pressure 
rises to the “blow-Off’ point, whereupon the valve 
90 will open and excess fuid will be allowed to 
escape through the passage 9. Under such con 
dition, further advance movement of the Screw 
will cease. When the worm wheel has completed 
270 degrees of revolution, the pin 56 will enter a 
groove 58 of the star wheel 57, and will com 
mence to rotate the valve to a position removed 
90 degrees from its former position. During this 
period, the fluid delivered by the pump will be 
by-passed back to the Sump 69, either through 
the return passage 77 (the piston having reached 
the end of its stroke, and the valve 9-80 having 
opened prior to the time that the valve 4 com 
mences to move), or Will be allowed to escape 
back to the Sump 69 through the pressure relief 
valve 90 in the event of an obstruction being 
present in the conveyor unit. 

During the Operation of the “Geneva' move 
ment, the valve 4 will be shifted 90 degrees. 
Prior to the completion of this shifting move 
ment, communication between the passages 37 
and 62 will have been cut off, and communication 
established between the passages 40 and 63. Flow 
of fluid to the chamber 33 will then terminate, 
and the flow directed to the chamber 38, where 
upon the piston f will commence its return 
stroke. Preferably, the passages 65 and 66 are 
so proportioned that there will be a short period 
of Overlap during which both of the chambers 33 
and 38 will be in communication with the pump, 
SO that there will be no point in the cycle of oper 
ation in which exit of oil from the pump is com 
pletely shut off. 
As the push rod 4 moves rearwardly, the col 

lar 2 will be carried with it, until the clutch 
teeth 29 and 30 make engagement with each 
other. Thereupon further axial movement of the 
collar 2 will be prevented, and rotation of the 
collar also will be prevented, so that the push 
rod 4 will be forced to rotate in order that the 
portion 20 may thread its way through the col 
lar 2. Such rotation will be transmitted through 
the square socket connection f 5, 6 to the screw f3. 

The resistance 

2,200,881 
Reacting against the material which is packed 
beween its fights, the screw 3 will screw itself 
from Such material, and follow the push rod 4 
in its retrograde axial movement. The pitch of 
the screw 3 is so correlated to the pitch of the 
threaded portion 20 of the push rod, that the ro 
tating movement of the screw f3 will keep pace 
with that of the push rod 4. Thus at the end of 
the return stroke, the screw will be ready to 
receive thrust from the rod 4 on the next ad 
vance stroke. W 
In the event of the presence of an obstruction 

between the Screw 3 and the shearing lip '98, 
unsheared by one stroke of the screw, the un 
threading movement of the Screw will present a 

10 

5 
new portion of the thread of the screw for en 
gagement with the obstruction on the next ad 
vance stroke, and will relieve the pressure of the 
Screw against the obstruction. So that on the next 
forward stroke, the Screw thread may take a fresh 
bite into the obstruction. In actual test of a full 
size machine embodying the invention, a heavy 
WOOd Stake has been inserted between the screw 
and the shearing lip, and after a number of cycles 
of operation, has been completely sheared 
through. The screw simply advances until the 
resistance of the obstruction overcomes the re 
sistance of the valve 90, whereupon the valve will 
open and the Screw will stop, and, at the pre 
Scribed time for the return stroke, back off for a 
fresh attack upon the obstruction. This may 

ing of the obstruction, whereupon the screw will 
immediately resume its full stroke and the proper 
feeding of material through the conveyor unit C. 
In acting against an obstruction, the edge of the 

20 

25 

30 
. OCCur a large number of times with a final shear 
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Screw Will cooperate with the extremity 98 of the 
hopper during each advance stroke so as to exert 
against the obstruction, a slicing shear tending to 
Sever the obstruction and a lateral thrust tending, 
under repeated aSSaults, in the event that the 
obstruction is not too long, to gradually move 
the obstruction to a non-obstructing position 
wherein it may pass on through the conduit along 
With the fuel. 
In addition to serving as a pressure relief 

means, the valve 90 also functions as a warning 
signal to indicate the presence of the obstruction. 
If desired, the valve may be so designed that the 
"blow-off' may be heard a distance from where 5 
the apparatus is installed. 
One of the advantages of the invention is that 

the power unit E operates on a substantially 
uniform power demand, even during the process 
of disposing of an obstruction. Instead of the 
load mounting indefinitely upon the occurrence 
of an obstruction, the screw simply diverts the 
energy that normally Would be expended in ad 
Wancing the material in the conveyor C, concen 
trates it on the removal of the obstruction up 
to the limit determined by the resistance of the 
valve 90. 
An important feature of our improved feeding 

apparatus is its ability to maintain constant feed 
ing rate under varying load conditions. This is 
particularly important when the regulating valve 
sleeve is set for low feeding rate, and consequently 
the advance Or power stroke of the Screw is but a 
Small fraction of an inch. In prior devices, under 
low feeding rate, the slight movement which must 
be imparted to the screw to accomplish such rate, 
frequently permits increased load conditions to 
result in a torsional flexing of the screw itself, or 
a yielding of the mechanical parts of the drive to 
either materially reduce or to defeat feeding of 
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the material. In the present apparatus, the 
screw is directly coupled by inflexible instrumen 
tality to the fluid operated piston and is not sub 
jected to torsional strain, and there can therefore 
be no yielding, so to speak, of the mechanism to 
defeat feeding movement of the screw, though the 
movement be of the slightest amplitude. The 
piston during each power stroke must move un 
til it uncovers the relief ports 76 of the regulating 
valve sleeve before such movement may cease. 
In addition to extremely constant feeding rate 

under varying load conditions and throughout 
the entire feeding range, the mechanism permits 
of an infinitely variable control of the length of 
stroke of the screw during its feeding operation 
by a regulating valve and band spread indicator 
of the type permitting very accurate control of 
length of stroke. 
The nature of the transmission drive incorpo 

rated in our feeding device is such that there is 
no tendency to establish a so-called "dead cen 
ter,' so that without regard to the position of the 
parts at the time the power is shut off, the drive 
may resume operation without throwing abnor 
mal load upon the motor, a condition which does 
not exist in transmission drives incorporating 
crank arms or cam and lever assemblies for in 
termittent advance of the screw. This feature 
is but one factor contributing to the ability of 
the apparatus to operate under uniform power de 
mand, and it becomes of great importance as the 
size of the installation is increased, as for exam 
ple, in the case of industrial coal stokers. 

If desired, the rate of feed per unit of time 
may be regulated, as distinguished from the 
method heretofore described, by using an adjust 
able metering valve in the pump outlet line, in 
which event the adjustable regulator valve sleeve 
could be replaced by a fixed limit relief similar to 
the relief operable to limit the return stroke of 
the piston f7. 
We claima: 
1. In a material feeding apparatus, a conveyor 

including a conduit and a conveying screw ex 
45 tending thereinto, a fluid motor including a cyl 

inder and a piston reciprocable therein, means 
connecting said piston to said screw to positively 
reciprocate the same, means operative to cause 

S 
said screw to rotate with an unthreading move 
ment on the return stroke and to advance with a 
non-rotating movement, a prime mover, a pump 
driven thereby, means for directing fluid under 
pressure from said pump to said motor on Oppo 
site sides of said piston alternately whereby said 
motor may maintain continued operation of the 
Screw in the presence of an obstruction, a pres 
Sure relief valve adapted to relieve excess pres 
sure in said motor so as to allow Such continued 
operation, and a hopper having an extremity with 
which the edge of Said Screw is adapted to coop 
erate during each advance stroke So as to exert 
against an obstruction, a combined shearing ac 

Ytion tending to sever such obstruction and a lat 
eral thrust tending, under repeated assaults, to 
gradually move said obstruction to a non 
obstructing position. 

2. In a material feeding apparatus, a conveyor 
including a conduit and a conveying screw ex 
tending thereinto, a fluid motor including a cyl 
inder and a piston reciprocable therein, means 
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Connecting said piston to said Screw to positively 
reciprocate the same, means operative to cause 
said screw to rotate with an unthreading move 
ment on the return stroke and to advance with a 
non-rotating movement, a prime mover, a pump 
driven thereby, means for directing fluid under 
pressure from Said pump to Said motor on oppo 
site sides of Said piston alternately whereby said 
motor may maintain continued operation of the 
Screw in the presence of an obstruction, a pres 
sure relief valve adapted to relieve excess pres 
Sure in said motor SO as to allow Such continued 
Operation, and a hopper having an extremity. 
with which the edge of said screw is adapted to 
cooperate during each advance stroke SO as to 
exert against an obstruction, a combined shear 
ing action tending to sever such obstruction and 
a lateral thrust tending, under repeated assaults, 
to gradually move said obstruction to a non-ob 
structing position, said fluid directing means in 
cluding timing mechanism controlling the recip 
rocation of said screw at a fixed timing interval 
independent of the length of stroke of the screw. 

BAROD N. BSS. 
CEORGE 3, FENTON. 
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