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AUTOMATIC FEEDING DEVICE 
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York 

Filed Mar. 8, 1968, Ser. No. 711,547 
Int, C. B65h 3/06 

U.S. C. 271-10 8 Claims 

ABSTRACT OF THE DISCLOSURE 
Sheet feeding apparatus for separating a sheet from a 

stack and positioning it at a point for delivery to a fac 
simile transceiver on request wherein a pivotably mounted 
kicker roller advances the top most sheet in the stack into 
a separating means, withdraws from the stack for a delay 
period to insure separation of superposed sheets and 
momentarily engages the forwarded sheet a second time 
to assist the separating means to advance the separated 
sheet to a point beyond the separating mechanism. 

BACKGROUND OF THE INVENTION 
The present invention relates to sheet handling appara 

tus and in particular to apparatus for serially feeding 
sheets from a stack. 

Sheet feeding apparatus are commonly employed with 
sheet processing systems that require feeding of sheets 
one at a time to permit operations to be performed on 
the individual sheets at a series of operation stations with 
in the system. Systems of this type are normally sensi 
tive to simultaneous feeding of more than a single sheet 
and have detection means to automatically shut down the 
operation of the system when a multiple sheet feed Oc 
cars. The systems are able to process large quantities of 
sheets in relative short periods of time providing the flow 
of sheets through the system is not interrupted. A mul 
tiple sheet feed, i.e. the introduction to the System of two 
or more overlapping sheets, often interrupts the flow of 
sheets through the system resulting in costly shutdowns 
of the system. In many systems, the mechanical tolerances 
of the sheet path permit the passage of only single sheets 
and overlapping sheets jam the sheet path causing a shut 
down. In addition, sheet processing systems commonly 
employ switches to locate the position of sheets along the 
sheet path to time the movement of a sheet from one 
operation station to the next. A multiple sheet feed causes 
the switches to give false indications as to the location of a 
sheet, thereby giving rise to sheet jams and other malfunc 
tions leading to the shut down of the system. 
The present sheet feeding apparatus attacks the prob 

lems resulting from multiple sheet feed by increasing the 
reliability of sheet feeding apparatus. Improved sheet feed 
ing apparatus is obtained by increasing the efficiency of 
sheet separating mechanisms and by positioning a sheet 
separated from a stack at a point where it is available for 
immediate delivery to a sheet processing System. 

It is accordingly an object of the present invention to 
improve sheet feeding apparatus. 
Another object of the present invention is to improve 

in sheet feeding apparatus the feeding of single sheets 
from a stack. 

Still another object of the present invention is to feed a 
single sheet from a stack in response to an external com 
mand. 

It is a further object of the present invention to separate 
a single sheet from a plurality of sheets and to position 
the separated sheet at a location where it is immediately 
available to an external system. 
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A still further object of the present invention is to feed 

the top sheet from a stack while restraining the feeding 
of superposed sheets with the top sheet. 
Yet another object of the present invention is to in 

crease the efficiency of sheet separating apparatus. 
SUMMARY OF THE INVENTION 

The present sheet feeding apparatus forwards the top 
sheet from a horizontal stack of sheets to a sheet process 
ing system while restraining or preventing Superposed 
sheets in the stack from advancing along with the top 
sheet. A retractable kicker roller intermittently engages 
the top sheet in the stack to forward the top sheet into a 
separating or routing mechanism. The routing mechanism 
operates on the top sheet as well as superposed sheets 
forwarded by the kicker roller along with the top sheet. 
The routing mechanism advances the top sheet along a 
feed path to a position for immediate delivery to the sheet 
processing system and returns the superposed sheets back 
ward toward the stack of sheets. A switch indicates when 
sheets are under the influence of the routing means and 
generates a signal to remove the kicker rollers from the 
stack and to stop the advancing means in the routing 
mechanism. Removing the kicker roller from the stack 
and stopping the advancing means assists the routing 
means to return superposed sheets toward the stack. 

DESCRIPTION OF THE DRAWTNGS 
Other objects, features and advantages of the sheet feed 

ing mechanism of the present invention will be apparent 
by reading the specification in light of the accompany 
ing drawings wherein: 

FIG. 1 is a left-hand perspective view of the sheet feed 
ing apparatus coupled to a facsimile transceiver. 

FIG. 2 is a right-hand perspective view of the sheet 
feeding apparatus removed from the facsimile trans 
ceiver of FIG. 1. 

FIG. 3 is a right elevation sectional view of the sheet feeding apparatus. 
FIG. 4 is a plan view of the sheet feeding apparatus. 
FIG. 5 is an end view of the sheet feeding apparatus. 
FIG. 6 is an isometric view of the sheet feeder drive 

mechanism. 
DETAILED DESCRIPTION OF THE 

INVENTION 

The sheet feeding apparatus is shown coupled to fac 
simile transceiver 300 in FIG. 1. On command from 
logic circuitry (not shown) in the transceiver 300, sheet 
feeder 200 separates the top sheet from stack 210 and 
advances it to the transceiver where it is placed on platen 
302 by transceiver sheet rollers 301. Thereafter, the tran 
sceiver commands feeder 200 to separate a second sheet 
from the stack and to deliver the sheet to a point short 
of rollers 301. The first sheet loaded on platen 302 is fed 
through the transceiver and when it clears platen 302 
the transceiver directs feeder 200 to advance the sheet 
held short of rollers 301 onto platen 302. After the sec 
ond sheet is placed on the platen, the feeder again ad 
vances a sheet to a point short of transceiver rollers 301. 
The sheet feeder functions in this manner on subsequent 
sheets, loading a sheet onto platen 302 when requested 
by transceiver 300. 
A sheet on platen 302 is advanced past scanning sta 

tion 303 where graphic information on the sheet is trans 
lated into electrical signals by electrical-optical means 
and transmitted to a remotely located transceiver. The 
sheet continues past the scanning station to platen 304. 
Thereafter, the sheet is fed from platen 304 to collecting 
tray 307. 
The operation of transceiver 300 is impaired by the 

simultaneous feed of more than one sheet into its paper 
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path. A double paper feed, for example, can lead to a 
paper jam and a resultant shut down of transceiver 300, 
It is therefore the responsibility of the sheet feeding ap 
paratus of the present invention to insure the delivery of 
a single sheet to the transceiver on request. 
The sheet feeder is constructed in modular form. The 

sheet feeder designation 200 in FIGS. 1, 2 and 3 also 
designates the module. The module is adapted to slide 
on rails (not shown) mounted in the transceiver on mat 
ing tracks 270 shown in FIG, 2. Electrical connector 265 
(FIG. 3) is mounted in the rear of the module. The con 
nector mates with a compatible connector mounted in the 
transceiver when the module is slid on the rails into a 
fully inserted position in the transceiver. All electrical 
connections to the feeder, including those from the trans 
ceiver logic circuitry, are made through connector 265. 

Referring to FIG. 2, sheet feeder tray 220 supports a 
stack of sheets to be fed to the transceiver. The right 
and left margins of the stack are adjusted by sliding right 
margin guard 22 and left margin guard 222 into contact 
with the stack. The margin guards move along paths es 
tablished by slots 224 cut into the bottom of tray 220. 
The guards are held in place by tension exerted by bars 
235 shown in FIG. 3. Each guard is rigidly attached to 
a bar 235 at brackets 237 and 238 that extend through 
the slots. The radius of roller 236 attached to the bar is 
greater than the distance the bar is mounted below the 
tray. The resultant bend imparted to the bar provides 
the force necessary to hold the guards in a fixed posi 
tion. The force exerted by the sprin gaction of the bar 
can be overcome by hand, thereby permitting the margin 
guards to be adjusted for positioning a stack relative to 
the kicker rollers. 

Rotary solenoid 250 (FIG. 2) is normally energized 
thereby maintaining kicker rollers 201 in a raised posi 
tion. This facilitates the insertion of sheets into tray 220. 
The kicker rollers initiate the separation of a sheet from 
a stack. The energizing of solenoid 250 as well as the 
application of power to the various rollers in feeder 200 
(discussed later) is controlled by the logic circuitry in the 
transceiver. When the solenoid is energized, the kicker 
rollers 201 are raised by arm 251. The arm is coupled to 
the shaft of solenoid 250 and as it rotates it contacts ex 
tension 254 on kicker roller carriage 252, thereby lifting 
the carriage and kicker rollers to a raised position. When 
solenoid 250 is de-energized, the carriage is lowered bring 
ing the kicker rollers into contacts with a stack of sheets 
in tray 220. Counterbalance 253 is adjustable thereby 
permitting the pressure exerted by the kicker rollers on a 
stack to be varied. 

Apparatus used to adjust counterbalance 253 is shown 
in FIG. 4. Sleeve 256 is coupled to shaft 259 about which 
the kicker roller carriage 252 is pivoted. Extending 
through sleeve 256 is arm 255 which supports counter 
balance 253. Sleeve 256 may be rotated on shaft 259 by 
releasing a set-screw (not shown) used to lock the sleeve 
to shaft 259. Rotating the sleeve on shaft 259 enables the 
gravity vector of the counterbalance to be varied thereby 
changing the pressure exerted by the kicker rollers on the 
stack of sheets. When arm 255 is positioned in a hori 
zontal plane the kicker rollers exert minimum pressure 
on the sheets and when arm 255 is positioned in a ver 
tical plane the kicker rollers exert maximum pressure of 
the sheets. 
The kicker rollers follow an arcuate path as carriage 

252 pivots about shaft 259. Consequently, the kicker 
rollers tend to shingle the sheets in the stack as they are 
lowered into engagement with the stack. The shingling of 
the sheets imparts an initial separation of the sheets from 
the stack. The shingling action is assisted by abutment 
208 (FIG. 3). The slope of the abutment tends to shingle 
the sheets as they are urged forward by kicker rollers. 
The sheet separating apparatus of the present feeder in 

cludes feed rollers 202 and retard rollers 203 which are 
positioned relative to each other to form a bite through 
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4 
which sheets are fed. The feed and retard rollers 202 and 
203 respectively are laterally offset in spaced relation 
ship from each other on the respective drive shafts as 
shown in the end elevation view of FIG. 5. Feed rollers 
202 are rotated in a counter-clockwise direction as seen 
in FIG. 3 while retard rollers 203 are also rotated in a 
counter-clockwise direction as seen in FIG. 3. Thus, if 
two sheets are in the bite formed by the rollers, the sheet 
adjacent the feed roller is advanced along the feed path 
and the sheet adjacent the retard roller is returned toward 
the stack of sheets. 
The coefficient of friction of the material on the 

periphery of feed rollers 202 should be at least the same 
as that on the periphery of retard rollers 203. It is pref. 
erable, however, that the coefficient of friction of the 
feed rollers be greater than that of the retard rollers. 
In addition, it is necessary that the friction between the 
rollers and a sheet of paper be greater than the friction 
between adjacent sheets. 

In a preferred embodiment, kicker rollers 201, feed 
rollers 202 and drive rollers 205 have a neoprene mate 
rial on their periphery. A polyurethane material is used 
on the periphery of the retard rollers. 
The bite between the feed and retard rollers is ad 

justable. Still referring to FIG. 5, the retard rollers 203 
are journaled in casting 230 which in turn is pivotably 
mounted on shaft 234. Shaft 234 is the drive shaft for 
gear 245. Gear 245 mates with gear 246 on the retard 
roller shaft to impart rotation to the retard rollers. 

Casting 230 is also shown in FIG. 3. Shaft 231 is 
used to rotate the casting and hence vary the distance 
between the feed and retard rollers. Shaft 231 is threaded 
at one end to mate with threaded extension 233 on cast 
ing 230. Shaft 231 is journaled near its other end in 
bracket 232. Turning shaft 231 permits the casting to 
be rotated clockwise or counter-clockwise on shaft 234 
thereby varying the vertical distance between the feed and 
retard rollers. 
The ability to vary the bite between the feed and re 

tard rollers and to vary the pressure exerted by the 
kicker rollers on the stack of sheets enables the feeder 
to feed sheets of several different thicknesses. Of course, 
adjustments also permit forces acting on the sheets to 
be varied to optimize the separating and feeding process. 
The feeder drive mechanism, shown in FIG. 6, op 

erates in the following manner. Mechanical power for 
the feeder is supplied by AC synchronous motor 270 
which receives its electrical power from the transceiver 
through connector 265 mentioned earlier. Motor 
sprocket 271, idler sprocket 272, retard sprocket 273 
and drive sprocket 274 support continuous chain 275. 
The motor shaft turns in a direction to drive chain 275 
clockwise as viewed from the right in FIG. 6. The motor 
runs continuously when the transceiver is in operation. 
Electrically activated clutch 280 is coupled to the shaft 
of drive roller 205. Chain 275 and sprocket 274 are op 
eratively connected to one side of the clutch and run 
continuously. The shaft of drive rollers 205 is operative 
ly connected to the other side of the clutch. Therefore, 
power is applied to rollers 205 when clutch 280 is en 
gaged. Engaging and disengaging the clutch is controlled 
by the transceiver logic circuitry. 

Clutch 280 controls the application of power to all 
the rollers except the retard rollers. When the clutch 
is engaged, power is applied through the drive roller 
205 shaft to the chain and sprocket assembly on the left 
side of the feeder module. Chain 285 rides on top of 
drive roller sprocket 281. The continuous chain 285 is 
mounted on idler sprockets 282 and 283 and feed roller 
sprocket 284. Drive rollers 205 are driven clockwise 
(rotary direction is determined by viewing the feeder 
from the right) by chain 275 therefore chain. 285 is 
driven counter-clockwise because it rides on top of drive 
roller sprocket 281. Both rollers 202 and 205 rotate 
in the direction of paper feed but because the drive rollers 
operate from below a sheet and feed rollers from above 
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sheet, the two rollers rotate in opposite directions. Roller 
204 is an idler roller. 
The retard rollers operate from below a sheet and ro 

tate counter-clockwise to oppose the feeding of sheets 
along the feed path. The retard rollers receive power 
from chain 275 through sprocket 273 and gears 245 and 
246. Sprocket 273 is rotated clockwise by chain 275. The 
counter-clockwise rotation of the retard rollers is ob 
tained by gear 235 driving gear 236 in a direction op 
posite to its rotation. 

Chain 290 supported by sprockets on the feeder roller 
202 shaft and shaft 259 and timing belt 291 between 
shaft 259 and the shaft of kicker roller 201 are the 
means by which power is applied to kicker rollers 201. 
The kicker rollers rotate in the same direction as the 
feed roller in order to forward sheets from the stack 
along the feed path. 
The kicker, feed and drive rollers all receive power 

through electro-magnetic clutch 280. When one of these 
rollers is rotating so are the other two. The feeding op 
eration is therefore controlled by engaging and disengag 
ing electrically operated clutch 280. Control over the 
feeding operation is also obtained by raising and lower 
ing the retractable kicker roller by energizing and de 
energizing solenoid 250. 
The feeding of single sheets to the transceiver feed 

path is best illustrated by referring to FIG. 3. As ment 
tioned, the kicker rollers 201 are initially in a raised 
position. The logic circuitry in the transcever generates 
a start command signal to initiate the feeding process. 
Power is supplied to the various rollers and Solenoid 
250 is de-energized to lower kicker rollers 201 into con 
tact with the stack of sheets. The kicker rollers remain 
in the down position until the top most sheet in the stack, 
i.e. the sheet engaged by the kicker rollers when lowered 
into contact with the stack, is driven past rollers 202 
and 203 and reaches photodiode 206. Light is directed 
onto photodiode 206 by light source 207. The transceiver 
logic circuitry receives a signal from the photodiode 
when the light is interrupted by the sheet and issues com 
mand signals which energize solenoid 250 and stop ro 
tation of the feed rollers. At this point, the logic cir 
cuitry initiates a delay period, e.g. three seconds, to in 
sure the return of superposed sheets toward the stack 
by the retard rollers. 

Following the three second delay period, the logic 
circuitry de-energizes solenoid 250 for substantially seven 
tenths seconds. The kicker rollers momentarily engage 
the sheet forwarded to photodiode 206 to assist feed 
rollers 202 to advance the sheet to drive rollers 205. 
Drive rollers 205 advance the sheet to photodiode 310 in 
the transceiver, the point just short of transceiver rollers 
301. While in this position the sheet is still in contact 
with drive roller 205. 

With the exception of the first sheet fed to the trans 
ceiver, the detection of a sheet by photodiode 310 causes 
power to be removed from drive rollers 205 bringing the 
feeding operation to a halt. The sheet held at photodiode 
310 is separated from the stack, as well as superposed 
sheets, and is at a position for immediate delivery to the 
transceiver without fear of a double sheet feed. 
The transceiver logic circuitry is informed by appro 

priately located photodiodes in the transceiver that platen 
302 is empty. These photodiodes override the normal 
function of photodiode 310 causing the first sheet to be 
loaded directly onto the platen rather than being held at 
photodiode 310. Simultaneously with the advancement of 
the first sheet past photodiode 310, a second sheet is sep 
arated from the stack by kicker rollers 201 and advanced 
to photodiode 206. The detection of a sheet by photodiode 
206 initiates the three second delay period which provides 
ample time for the first sheet to be loaded onto the platen 
as well as insuring the return of superposed sheet toward 
the stack. At the end of the delay period, kicker roller 201 
engages the second sheet for seven tenths seconds assist 
ing the feed and drive rollers to advance the second sheet 
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6 
to photodiode 310. This time photodiode 310 operates in 
a normal manner by signaling the transceiver logic cir 
cuitry to halt the feeding operation. The second sheet is 
held at photodiode 310 until it is required by the trans 
CelWel. 

Third and subsequent sheets are loaded onto platen 
302 in a similar manner. When the logic circuit com 
mands the second sheet to be driven past photodiode 310, 
a third sheet is separated from the stack and forwarded 
to photodiode 206. Following the delay period (and pro 
vided the trailing edge of the second sheet clears photo 
diode 310), the third sheet is advanced to photodiode 
310 where it remains until required by the transceiver. 
As the last sheet in the stack is being loaded onto platen 

302, the kicker roller does not have a sheet to advance 
to photodiode 206. Obviously, photodiode 206 fails to 
detect the presence of a sheet and consequently the logic 
circuitry is informed that the supply of sheets in tray 
220 is exhausted. Thereafter, the logic circuitry turns the 
sheet feeder off. 

Sheet feeder 200 is intended primarily for feeding 
8/2 x 11 inch paper similar in mechanical characteristics 
to 8% x 11 ream wrapped fine paper employed in every . 
day office use. The present apparatus is modified to handle 
sheets significantly different in size by altering the dis 
tances between the various elements of the feeder. As evi 
dent from FIG. 1, paper is fed along its short axis be 
cause the transceiver changes the direction of sheet move 
ment by 90. In the configuration shown in FIG. 3, the 
distance between the kicker rollers, while engaged with 
the stack, the photodiode 206 is substantially five inches, 
i.e. less than the width of a sheet. Therefore, when a top 
sheet is forwarded to photodiode 206, the kicker roller is 
still able to contact the sheet when it is lowered for seven 
tenths seconds following the three second delay period. 
The kicker rollers are activated following the delay 

period to assist feed rollers 202 to advance the sheet in 
the bite of the feed and retard rollers past photodiode 
206 to drive rollers 205. The period of time the kicker 
rollers are activated is limited to seven tenths second 
(or an otherwise appropriate period) to permit the kicker 
rollers to assist the feed rollers but also to prevent the 
kicker rollers from forwarding another sheet into the bite 
of the feed and retard rollers. 

During the three second delay period, the kicker rollers 
are in a raised position and the feed rollers are stopped. 
However, the retard rollers rotate continuously and since 
the force exerted on the stack by the kicker rollers is 
removed, the retard rollers are able to operate more effic 
iently in returning superposed sheets toward the stack in 
tray 220. In addition to removing and reducing forces. 
resisting the return of superposed sheets toward the stack, 
use of a delay period improves the performance of the 
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feeder by allowing abundant time for the retard rollers to 
act on the superposed sheets thereby insuring that only 
one sheet is advanced to a point where it is available for 
immediate delivery to the transceiver. 
While the invention has been described with reference 

to its preferred embodiments it will be understood by 
those skilled in the art that various changes may be made 
and equivalents may be substituted for elements thereof 
without departing from the true spirit and scope of the 
invention. In addition, many modifications may be made 
to adapt a particular situation or material to the teaching 
of the invention without departing from its essential teach 
1ngs. 
What is claimed is: 
1. Sheet feeding apparatus for serially feeding sheets 

from a stack comprising, 
separating means including feed and retard rollers po 

sitioned relative to each other to form a bite through 
which sheets are fed, said feed roller advancing a 
sheet adjacent thereto along a feed path and said re 
tard rollers returning superposed sheets backward 
along said feed path, 

a switch positioned along said feed path in the direc 
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tion of feed to detect the presence of sheets in the 
bite of said separating means, 

a retractably supported kicker roller for moving into 
and out of contact with the stack to forward sheets 
from the stack into the bite of said separating means, 

means for moving said kicker rollers into and out of 5 
contact with the stack of sheets in response to elec 
trical command signals, 

an electric clutch for starting and stopping rotation of 
said feed rollers in response to electrical command 
signals, and 

means for generating electrical command signals to 
remove said kicker rollers from the stack of sheets 
and stop rotation of said feed roller for a delay 
period in response to detection of a sheet in the bite 
of said separating means thereby assisting the re 
turn of superposed sheets toward the stack by remov 
ing and reducing forces resisting their return and by 
allowing time to insure the removal of the superposed 
sheets from said bite prior to advancing a sheet ad 
jacent said feed roller along said feed path. 

2. Apparatus according to claim 1 further including 
a drive roller removed from said switch and positioned 
adjacent said feed path for advancing a sheet received 
from said separating means to a point where it is avail 
able for immediate delivery to external apparatus. 

3. Apparatus according to claim 2 wherein the distance 
between said kicker rollers, while in contact with the 
stack and said switch is less than the length of a sheet 
in the direction in which it is fed permitting said kicker 
roller to engage a sheet forwarded to said switch, 

said kicker roller, in response to said command signals, 
engaging a sheet advanced to said switch following 
said delay period for a period of time sufficient to 
assist Said feed roller to advance a sheet toward 
said drive roller but not sufficient to forward a sub 
sequent sheet into the bite of said separating means. 

4. Apparatus according to claim 1 wherein said kicker 
roller is pivotally supported for movement in an arcuate 
path Such that said kicker roller shingles sheets in the 
stack when pivoted into contact therewith. 
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5. Apparatus according to claim 4 further including 

a variable position counterbalance operatively connected 
to said kicker roller for varying the pressure exerted by 
Said kicker roller on the stack of sheets. 

6. Apparatus according to claim 1 further including 
means for varying the distance between said feed and 
retard rollers to vary the forces exerted by said rollers 
on sheets in the bite formed between said rollers. 

7. Sheet feeding apparatus of the type wherein sheets 
are serially fed from a stack comprising, 
a retractable kicker roller mounted to move into and 

out of contact with a stack of sheets to forward 
sheets from the stack along a feed path, 

routing means positioned along said feed path for sep 
arating sheets forwarded by said kicker roller, said 
routing means including an intermittently rotating 
feed roller and a continuously rotating retard roller, 
said routing means advancing the topmost sheet for 
warded thereto along said feed path and returning 
Superposed sheets toward the stack, and 

retracting means operatively connected to said kicker 
roller for removing said kicker rollers from a stack 
thereby assisting the return of superposed sheets to 
the stack by said routing means by removing the 
force exerted on the stack by said kicker rollers. 

8. Sheet feeding apparatus according to claim 7 fur 
ther including means to stop rotation of said feed roller 
while said kicker roller is removed from the stack to 
assist said retard roller to return superposed sheets to 
Ward the stack. 
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