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[57] ABSTRACT 
A document feeder comprising a driven endless belt 
having resilient ?ngers on a portion of its outer pe 
riphery for frictionally engaging and advancing a sin 
gle document at-a-time from a supply of documents 
positioned on edge. As the belt is driven through a 
feed cycle, the ?ngers engage the face of the docu 
ment in the stack and advance the document through 
a gap to a transport station. The ?ngers remain in 
contact engagement with the document only during 
movement of the document to the transport station 
and move out of engagement with the document dur 
ing the remainder of belt drive through a feed cycle to 
avoid smudging or marring the document, and to 
avoid engaging and advancing the next document in 
the stack until signaled or otherwise caused to do so. 

4 Claims, 3 Drawing Figures 
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DOCUMENT FEEDER 

BACKGROUND OF THE INVENTION utilization 

In the feeding of documents such as. for example, 
tabulating cards, the feeding means commonly includes 
a reciprocating picking element which engages the 
trailing edge of the bottom-most card in a stack and 
moves the card from the stack to feed rollers for further 
transport of the card to a utilzation device. 
Although reciprocating knife-type feeders or pickers 

have been in use for many years, they are not com 
pletely reliable in operation and often cause damage to 
the cards during the picking operation. Thus, the recip 
rocating motion of the picking element tends to scrape 
and nick the edge of the card as it strikes the card to 
feed it from the stack, and when such a damaged card 
is fed in a subsequent operation, the knife may pick 
more than just a single card from the stack or it might 
miss picking a card completely. 
Another approach to feeding cards from a stack in 

cludes the use of a feed roller in frictional engagement 
with the face of the card to be fed from the stack. In 
order to provide suf?cient friction to separate and ad 
vance the card from the stack, the feed roller is nor 
mally provided with a soft covering of rubber or the 
like. In those cases where the feed roller is in continu 
ous contact with the card, to provide maximum friction 
for separating and feeding the card, the soft covering 
of the roller can adversely mark or streak the card. 
To avoid marring the surface of the card, the feed 

roller is operated intermittently into and out of engage 
ment with the cards during each feed cycle. The mo 
mentary contact made by such intermittent operation 
of the roller is de?cient for the reason that the force is 
not always suf?cient for the separation and feeding of 
the card from the stack. 

Still other card separating devices utilize a roller hav 
ing a toothed surface for gripping and separating a card 
from a stack. However, these rollers are also in contin 
uous contact with the card surface and, additionally, 
require the use ofa retard member driven in a direction 
opposite to the feed roller to prevent more than just a 
single card from passing through the gap. 
Another known separating and feeding device com 

prises an endless suction belt having a raised, smooth 
pad of friction material in the vicinity of each group of 
suction holes in the belt. However, while the pad might 
aid in the removal of the top card from the stack, it 
does not provide the resilient ?nger structure of the 
present invention. Therefore, this prior art arrange 
ment necessarily resorts to the use of suction to afford 
sufficient gripping action to separate and advance the 
card from the stack. 

SUMMARY OF THE INVENTION 

The present invention provides an endless belt mem 
ber having a plurality of resilient ?ngers for gripping, 
separating and advancing a card from a stack of cards. 
The belt may be arranged for continuous feeding, or it 
may be manually controlled or operated in response to 
a signal from a utilization device for intermittent feed 
ing of cards on demand. 

It is an object of the present invention to provide a 
card separating and feeding device for seriatim ad 
vancement of cards from a supply in either a continu 
ous or a demand mode. 
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2 
Another object of the invention is to provide an end 

less belt having a portion of its outer periphery pro 
vided with resilient ?ngers of material having a high co 
efficient of friction when contacting paper so as to sep 
arate and advance a card from a stack positioned on 
the edge to a feed position. 
Another object is to provide an endless belt-feeder in 

which the ?nger portions of the belt afford positive 
gripping action to separate and feed a card from the 
stack without causing any streaking or marring of the 
card. 
A further object of the invention is to provide a belt 

separating and feeding apparatus equipped with means 
for stopping belt drive in response to actuation by the 
?nger after each card feed cycle when the apparatus is 
conditioned for a demand feed mode. 
A still further object is to provide a belt-feeder which 

can be used with various types of equipment for feeding 
a single sheet element at-a-time from a stack of sheet 
elements by means of resilient ?ngers provided on a 
portion of the circumference of the belt. The device is 
simple in construction, inexpensive to manufacture and 
reliable in operation. 

IN THE DRAWING 

FIG. 1 is a plan view of an endless belt-document 
feeder constructed in accordance with the present in< 
vention; 
FIG. 2 is a front elevation of the document feeder; 

and 
FIG. 3 is a schematic of an electrical circuit for oper 

ating the feeder in either a continuous or a demand 
mode. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

With reference to FIGS. 1 and 2 there is shown a card 
hopper indicated generally by the reference numeral 
10 for supporting a stack of cards 12 on edge. The hop 
per includes a base plate 14 and a vertical face plate I6 
positioned at a right angle to the base plate. In use, the 
hopper 10 is positioned on the utilization device at an 
angle such that the base plate 14 is inclined down 
wardly so as to cause the card stack 12 to be normally 
urged by gravity against the face plate 16. Additionally, 
a weight 18 may be placed on the base plate 14 and 
against the last card in the stack 12 to assist in urging 
and maintaining the cards against the face plate 16. 
A card gate member 20 is adjustably mounted on the 

base plate 14 and includes a surface 22 for guiding and 
maintaining in alignment the lead edges at the bottom 
of the cards 12. The gate member 20 is positioned on 
the base plate 14 such that the surface 22 forms an 
angle of about 60° with the face plate 16 to thereby fan 
the lead edges of the cards for facilitating separation, 
particularly if the cards are bowed, of a single card 
from the supply, as shown in FIG. I. 
The gate member 20 also provides an edge 24 adja 

cent the face plate 16. By adjusting the gate member 20 
towards and away from the face plate 16, the edge 24 
and the face plate 16 form a gap 26 therebetween for 
the passage therethrough of a single card at-a-time. The 
gap 26 may be set for accepting documents of various 
thicknesses and, in the case of the aperture cards de 
scribed herein, the gap setting is normally about 0.009 
inch. 
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A card guide 28 is also provided on the hopper l0 
and is adjustably mounted on a top edge 29 of the face 
plate 16. The card guide 28 extends outwardly over the 
card stack 12 to support the top edges of the cards and 
provides a depending ear 30 for guiding and maintain 
ing in alignment the lead edges at the top of the cards 
l2. Thus, the depending ear 30 is formed at a suitable 
angle to provide an inside surface 32 coinciding with 
the surface 22 of the gate member 20 to thereby main 
tain the lead edges of the cards in proper alignment for 
seriatim passage of the cards through the gap 26. 

it will be appreciated that the feeder of the present 
invention may be used for separating and feeding vari 
ous types of forms and documents from the top or the 
bottom of the stack, or on edge. However, the feeder 
is hereinafter described in connection with the feeding 
of aperture cards on edge, i.e., feeding tabulating cards, 
having a micro-?lm frame therein, from a supply of 
cards to a utilization device such as, for example, a mi 
cro-?lm viewer. 
The endless belt-card separating and feeding device 

of the present invention is indicated generally by the 
reference numeral 36 in FIGS. 1 and 2, and comprises 
a timing belt 38 provided with a series of resilient ?n 
gers 42 on a portion of its outer periphery. The ?ngers 
42 may be of any selected shape or form to provide a 
series of ?ngers 42 extending a total lateral distance of 
approximately one-sixth of the length of the circumfer 
ence of the belt 38. Preferably, the ?ngers are of pure 
gum rubber or other similar material having a high fric 
tional coefficient. 
The belt 38 is mounted for rotation on a pair of 

sprockets 44 and 46 supported on a shaft 45 and a 
driven shaft 58 respectively, and the belt 38 extends 
into an opening 48 in the face plate 16. During each 
revolution of the belt 38 in a predetermined path, the 
?ngers 42 project through the opening 48 and into grip 
ping engagement with the face of the ?rst card to sepa 
rate and advance the card from the stack. 
The drive for the belt 38 is best shown in FIG. 2 and 

includes a motor 34 and a drive shaft 50. The drive 
shaft 50 is provided with a sprocket 52 which, through 
a drive belt 54 connecting the sprocket 52 with a 
sprocket 56 on the driven shaft 58, transmits rotation 
to the driven shaft 58 and, of course, to the sprocket 46 
?xed thereon. The driven shaft 58 is associated with a 
clutch means 60 to provide intermittent drive of the 
endless belt 38 of the feeding device 36 without stop 
ping the motor 34 after each revolution of the belt. 
A switch 62 is mounted on a side plate 64 and in 

cludes an actuating arm 66 extending into the path of 
travel of the ?ngers 42 on the belt 38. As will be further 
explained below, during a demand feed operation the 
fingers 42 contact the arm 66 and actuate the switch 62 
during each revolution or feed cycle of the belt 38 to 
thereby provide for intermittent drive of the belt 38. 
The operation of the device will now be described 

with reference to FIG. 3. As shown therein, manual de 
pression of a start switch S1 energizes a relay R and iniv 
tiates the drive operation of the endless belt 38. Ini 
tially. a switch S2 is in a demand feed position and the 
normally closed switch 62 is open due to the ?ngers 42 
on the belt 38 acting against the actuating arm 66 of the 
switch 62. 
With the switch 62 in an open condition, a relay R] 

will be de-energized and relay contacts lRl remain 
closed. However, when the switch S1 is actuated, ener 
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4 
gizing the relay R, contacts 1R will close resulting in a 
path to ground through the contacts lRl and IR. 
When the switch S1 is released, the relay R remains 

energized through the contacts IR] and IR, and 
contacts 2R from the relay R will close and energize the 
motor 34 which drives the belt 38. This operation will 
continue until the ?ngers 42 on the belt 38 are clear of 
the actuating arm 66 of the switch 62. At such time, the 
switch 62 will close and energize the relay Rl. 
Thereafter, the relay contacts 1R1 will open and 

contacts 2R1 will close. When the contacts lRl open, 
the relay R will become de-energized thus opening the 
contacts 2R. However, because the contacts 2Rl have 
closed, the motor 34 will continue to operate and drive 
the belt 38. The relay R1 will remain energized until 
such time as the switch 62 again opens, i.e. until the ?n 
gers 42 on the belt 38 return to the position where they 
act upon the actuating arm 66 of the switch 62. 
At this point of operation, the relay R1 will be de 

activiated and the contacts 2R1 will open while the 
contacts 1R1 will close. Because the contacts 1R are 
already in open condition and, therefore, the relay R 
de-activated, the motor 34 will stop. To initiate another 
demand feed cycle, for feeding a single card-at-a-time, 
the start switch S1 need only be depressed momentarily 
again. The above described operation will be repeated 
each time the switch S1 is actuated. 
The switch S2 is provided for operating the belt 

feeder 36 in a continuous card feed mode and provides 
both continuous and demand feed positions. The de 
mand position, as explained above, is utilized for an in 
termittent card feeding operation. 
With the switch S2 in position for continuous feed, 

the relay contacts 1R1 are eliminated from the circuit. 
Hence, when the start switch S1 is actuated and the 
relay R activated, the contacts 1R will latch the relay 
R and keep it latched until the switch S2 is returned to 
the demand feed position. In this manner, the contacts 
2R will energize the motor 34 continuously, regardless 
of the ?ngers 42 on the belt 38 acting against the actu 
ating arm 66 of the switch 62 during each revolution of 
the belt 38, to thereby effect continuous feeding of one 
card-at-a-time in each cycle of operation. 
From the above, it will be seen that the present inven 

tion provides a novel card separating and feeding de 
vice for feeding documents of various sizes and thick 
nesses. The resilient ?ngers 42 on the belt 38 provide 
a positive gripping action to the face of the card or doc 
ument being fed without adversely marring or streaking 
the card surface. 
The feeder provides for feeding cards in either a de 

mand or a continuous feed mode and can be readily 
adapted to various types of applications and utilization 
devices. Also, because the cyclic timing of the belt 38 
with respect to feeding cards on demand is controlled 
by the belt 38 per se, speci?cally by the ?ngers 42 on 
the belt coacting with the switch 62, the device does 
not require the use of independent timing or synchroni 
zation mechanisms. 
What is claimed is: 
l. A document feeder for separating and advancing 

a single document at a time from a supply of documents 
comprising: 
a hopper for holding a supply of documents standing 
on edge to be fed, said hopper including a docu 
ment guide assembly comprising a guide plate, a 
movable gate member and a ?xed guide element 
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for restraining the lower and upper edges of said 
document respectively, said guide assembly being 
angularly disposed in relation to said guide plate 
causing the lead edges of said documents to be off 
set from one another in a direction extending into 
the interior of said hopper to form an exitway 
therebetween, said exitway having a width large 
enough to permit the passage therethrough of a sin 
gle document at a time; 

an endless belt member positioned adjacent said 
guide plate and having access to the face of a for 
ward-most document to be fed from the supply of 
documents, said endless belt having raised ?nger 
elements on a portion of its outer periphery for en 
gagement with the face of the document to be fed; 

drive means for driving the endless belt in a predeter 
mined path into and out of engagement with the 
face of the document being fed during each revolu 
tion of the endless belt; 

switch means in the path of said belt identifying a 
start position for said belt in said path to provide 
?nger contact with said document for a period of 
time to assure removal of said document from said 
hopper during the period said belt completes one 
revolution and stopping the operation of the belt 
when said finger returns to said start position; 

whereby movement of the ?nger elements into engage 
ment with the face of the document during each revolu 
tion advances one document at a time from said supply. 

2. A document feeder as set forth in claim 1 in which 
the ?nger elements comprise a plurality of resilient ?n 
gers of a material having a high frictional coefficient to 
thereby exert a positive gripping action to the docu 
ment being fed. 
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3. A document feeder as set forth in claim 2 in which 

the resilient ?ngers extend in total lateral length a dis 
tance of about one-sixth the circumference of the end 
less belt. 

4. A document feeder for separating and advancing 
a single document at a time from a supply of docu 
ments, comprising: 

a belt positioned adjacent the forward-most docu 
ment to be fed from a supply of documents, said 
belt having resilient ?nger elements on a portion 
thereof for engaging the document to be fed; 

a hopper for holding a supply of documents standing 
on edge to be fed, said hopper including a guide 
plate and a movable gate member converging with 
one another to form an exitway therebetween. said 
exitway having a width large enough to permit the 
passage therethrough of a single document at a 
time; 

drive means for driving the belt in a predetermined 
path to move the ?nger elements into and out of 
engagement with each of the documents to be fed; 

a ?rst switch means selectively settable between a de 
mand feed setting wherein the drive means is 
stopped after the feeding of each document and a 
continuous feed setting wherein the drive means is 
continuously operated; 

a second switch means actuable by the finger ele 
ments for stopping the drive means when the ?rst 
switch means is in the demand feed setting; and 

means for bypassing the second switch means for 
continuous operation of the drive means when the 
?rst switch means is in the continuous feed setting. 

* * * * * 


