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ABSTRACT OF THE DISCLOSURE 

A method of and an apparatus for feeding successive 
documents edgewise along a support surface from the 
end of a stack of documents supported on the surface 
by a frictional feeding element extending through the 
support surface and engaging the document being fed. 
The extent of contact between the feeding element and 
the stack of documents is decreased as the end document 
moves from the stack to thereby reduce the force ap 
plied by the friction feeding element. 

This invention relates to feeding mechanisms, and 
more particularly to an improved mechanism for feeding 
successive documents edgewise along a support surface 
from the end of a stack of documents supported by the 
surface. 

It is well-known in the prior art to feed sheets of paper, 
cards, letters, booklets, or the like, referred to herein 
after collectively as documents, successively from the 
end of a stack of such documents, with the stack being 
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supported in engagement with the surface along which ‘ 
the individual documents are fed. Such document feed 
ing mechanisms are commonly referred to as bottom feed 
ing mechanisms, since they are commonly employed to 
feed documents from the \bottom of a vertical stack of 
documents urged by gravity into contact with the bot 
tom supporting surface over which they are fed. Such 
devices may be used, however, to feed successive docu 
ments from the end of a stack of documents disposed in 
any orientation by providing means for urging the end 
of the stack into continuous engagement with the sup 
porting surface. Thus, while applicant’s invention will 
be illustrated and described in connection with a mech 
anism for feeding the successive documents from the 
bottom of a vertical stack of documents, it should be un 
derstood that the invention may be employed to feed 
documents regardless of the orientation of the stack. 
The prior art bottom feeding devices, mentioned above, 

have normally employed a driven feeding means such as 
a belt or friction roll for frictionally engaging and sliding 
the bottom document from beneath the stack. To pro 
vide sufficient frictional contact between the feeding 
means and the document to feed the document from ‘be 
neath the stack, while at the same time avoiding abrasion, 
wrinkling, tearing or otherwise damaging the document, 
it has generally been necessary for these prior art devices 
to engage a substantial portion of the area of the docu 
ment being fed. This has been particularly true of devices 
employed to feed relatively thin, flexible documents such 
as single sheets of bond paper or the like. Once the feed 
ing operation is initiated and the bottom document has 
been fed a portion of the way from beneath the stack, 
a much smaller friction force is required to continue the 
feeding operation. However, the prior art document feed 
ing devices of this general type have not been capable of 
varying the friction force applied to the document as the 
document is fed from the hopper, with the result that 
excessive force was frequently applied toward the trail 
ing edge of a document being fed. Also, these prior art 
devices frequently engaged and applied a feeding force 
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directly to a subsequent document before the document 
being fed‘ was completely withdrawn from beneath the 
stack, thereby tending to force more than one document 
from the stack at a time. 

Accordingly, the primary object of the present inven 
tion is to provide an improved mechanism for feeding 
successive documents edgewise over a supporting surface 
from the end of a stack of documents supported by a 
surface. 

Another object is to provide such a document feeding 
mechanism including means for frictionally engaging a 
document to ‘be fed through openings in the supporting 
surface. 
Another object of the invention is to provide such a 

document feeding mechanism in which the feeding force 
applied to a document is varied as the document is 
fed along the support surface. 

In the attainment of the foregoing and other objects, an 
important feature of the invention resides in providing a 
mechanism for feeding a document along a supporting 
surface by frictional contact with driven feeding means 
projecting through the supporting surface to engage the 
document. The area of contact between the document 
and the friction feeding means is decreased as the docu 
ment is fed along the supporting surface so that the feed 
ing force applied to the document by the feeding means 
decreases as the document is fed. This feeding force may 
be varied in steps, from a maximum at the beginning of 
the feeding cycle, and reduced progressively as the docu 
ment is fed along the surface. Although the feeding means 
is continuously driven, the feeding of a document is com 
pleted before feeding of a subsequent document is ini 
tiated. 

Other objects and advantages of the invention will be 
come apparent from the following speci?cation, taken 
with the drawings, in which: 

FIG. 1 is an elevation view, in section, of a document 
feeding mechanism according to the present invention; 

FIG. 2 is a view similar to FIG. 1, with certain parts 
shown in an alternate position during the feeding cycle; 

FIG. 3 is an elevation view of the feeding mechanism, 
shown in FIG. 2, as seen from the discharge end of the 
mechanism; 

FIG. 4 is a top plan view of the mechanism shown 
in FIG. 1; 

FIG. 5 is a view similar to FIG. 1, and illustrating an 
alternate embodiment of the invention; 

FIG. 6 is a view similar to FIG. 5 with certain parts 
shown in alternate position during the feeding cycle; 

FIG. 7 is a fragmentary elevation view, on an en 
larged scale, of the mechanism shown in FIG. 6, as seen 
from the discharge end of the mechanism; and 

FIG. 8 is a fragmentary sectional view, taken on line 
8——8 of FIG. 7, with certain parts broken away to more 
clearly illustrate other parts. 

Referring now to the drawings in detail, a document 
feeding mechanism according to the present invention, 
indicated generally by the reference numeral 10, is il 
lustrated as including a frame comprising a pair of later 
ally spaced, elongated base plates 11, 12 joined along 
their upper edges ‘by elongated horizontally disposed sup 
port plate 13. Supported on and extending above one end 
of the support plate 13 is a hopper 14 including a verti 
cally extending end wall 15 and a side wall 16, with the 
support wall 13 forming the bottom wall of the hopper 
and extending outwardly therefrom to de?ne a support 
surface 17 for a stack of documents 18 to be fed from 
the hopper. End wall 15 has an elongated opening formed 
therein along the lower edge thereof at its intersection 
with the bottom wall of the hopper to de?ne a feed open 
ing 19 for the hopper. 
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To feed the individual documents 18a edgewise from 

the bottom of the stack 18, through the feed opening 19 
and over the support surface 17 of plate 13, three feed 
roll assemblies 20, 21 and 22 are mounted on the frame 
beneath the hopper 14. Since the separate feed roll as 
semblies are quite similar in construction, only assembly 
20 will be described in detail, with similar reference nu 
merals being employed to indicate corresponding parts 
of the remaining feed roll assemblies, with the suffix a 
being employed to indicate parts of the feed roll assem 
bly 21, and suf?x b indicating parts of assembly 22. 

Feed roll 20 comprises a shaft 25 mounted for rota 
tion by suitable antifriction bearings 26 supported by the 
base plates 11 and 12. A plurality of annular feed wheels 
27 are rotatably ?xed at spaced interval along the length 
of shaft 25 for rotation therewith, and a resilient high 
friction drive shoe 28 is mounted, as by bonding, to the 
outer periphery of each of the wheels 27. The drive shoes 
28 extend part way only around the outer periphery of 
the wheel 27 with the shoes 28 being aligned along the 
length of the shaft 25. 

Referring to FIGS. 1, 2, 5 and 6, the circumrefential 
length of the high friction shoes varies with the position 
along the hopper, with the longer shoes being closest to 
the feed opening 19 of the hopper and the shorter shoes 
being closest the end of the hopper opposite the end wall 
15. Thus, the feed shoes 28 are substantially longer than 
feed shoes 28a ‘which, in turn, are substantially lohger 
than shoes 28b. Ideally, the length of the individual fric 
tion shoes will be substantially equal to, but no greater 
than the horizontal spacing of the associated supporting 
shaft 25 to the trailing edge of a document supported in 
the hopper in position to be fed, as will be more fully 
explained hereinbelow. 
The support plate 13 is provided with a plurality of 

openings 30, with each of the feed wheels 27 being posi 
tioned adjacent one of the openings and with the outer 
peripheral surface of the individual wheels in juxtaposi 
tion to the support surface 17 of the plate 13. The friction 
shoes 28 are of suf?cient radial thickness to project 
through the openings 30 into the interior of the hopper 
16 to engage the surface of a document supported on 
surface 17 to frictionally drive the document through the 
opening 19. Preferably, the shoes project into hopper 16 
a distance to slightly lift the stack of documents 18 from 
engagement with surface 17 to thereby reduce the fric 
tional drag ori the document being fed. However, it is 
important that the peripheral areas of the drive wheels 
27 which are not covered by the friction shoes 28 do not 
contact a document in the hopper with suf?cient force to 
frictionally drive the document from the hopper. Ideally 
only the friction shoes 28 project into the hopper 16 to 
contact and feed the documents. 
The feed roll assemblies 20, 21 and 22 are driven in 

synchronization with one another by suitable means, such 
as the chains 29, 29a and suitable motor means such as 
an electric motor, not shown. By adjusting the relative 
positions of the drive assemblies so that each of the fric 
tion shoes project into the hopper to engage a document 
simultaneously, a maximum frictional feeding force is 
applied at the beginning of the feeding cycle. This maxi 
mum frictional force is applied continuously until the 
document being fed disengages the friction shoe 28b. 
The‘trailing end of the friction shoe 28b passes below 
the feed surface 17 to disengage the document substan 
tially as the trailing end of the document passes above 
the feed wheels 27b so that the friction shoe 28b does not 
engage the next document in the stack 18. Thus, although 
the feed roll assemblies are continuously driven, they 
can only engage a single document at any one time with 
su?icient force to feed the document from the hopper. 

In the embodiment of the invention illustrated in 
FIGS. 1 through 4, a bracket 31 is adjustably mounted 
on the inner surface of end wall 15, as by screw 32 ex 
tending through an elongated slot 33 in the end wall 15. 
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An annular resilient retard element 34 is mounted on the 
bracket 31, as by bolt 35, in spaced relation to the sup 
port surface 17 to engage and frictionally resist move 
ment of a document therebeneath. This frictional re 
sistance is greater than the frictional resistance between 
two documents but less than that between a document and 
the shoes 28. Thus, the retard element is effective to pre 
vent more than one document being fed from the hopper 
at a time. . 

The feed roll assembly 20 is positioned directly be 
neath the retard element 34 so that the resilient high 
friction shoe 28 cooperates with the resilient retard ele 
ment 34 to form a soft throat area 39 in the feed opening 
19 to permit documents of varying thicknesses to be fed 
from the hopper. While the retard element 34 is of a high 
friction material, it will readily yield to permit, in coop 
eration with resilient drive surface 28, a relatively thick 
document to be fed thereunder. Thus, documents of vary 
ing dimensions and characteristics such as single sheets 
of relatively thin bond paper, may be intermixed in the 
stack with relatively rigid card-like material or multiple 
leaf booklets and be fed one-at-a~time without any adjust 
ment of the mechanism. 

Referring now to the embodiment of the invention il 
lustrated in FIGS. 5-8, an alternate retard means is pro 
vided in the form of a driven resilient belt 40 extending 
over a driven pulley 41 and a pair of idler pulleys 42, 43 
mounted on a plate 44 extending along one side edge of 
and projecting above the support plate 13. Belt 40 is 
driven in a direction so that the length of belt extending 
parallel to and adjacent the surface 17 moves toward the 
feed opening 19 of the hopper to engage and frictionally 
resist movement of a document from the hopper over the 
surface 17. In this embodiment, the feed roll assembly 
20 is spaced slightly from the end of the hopper, and an 
auxiliary feed mechanism is provided to assist in the feed 
ing operation and to positively assure that a document 
is completely fed from the hopper. This auxiliary feeding 
mechanism comprises a movable tractor assembly 45 
mounted on the base plate 11 beneath an opening 46 in 
plate 13. Tractor assembly 45 comprises an endless belt 
47 extending over pulley 48 mounted on and ?xed for ro 
tation with a driven shaft 49 supported by bushing 50 on 
the plate 11, and an idler pulley 51 mounted for rotation 
on a shaft 51a supported by a bracket 52 pivotally 
mounted on shaft 49. Bracket 52 includes a downwardly 
projecting arm 53 having a cam follower ‘54 mounted on 
its distal end in engagement with a driven eccentric cam 
‘55. Eccentric cam 55 is rotatably ?xed on a shaft 56 
rotatably supported by a suitable bearing 57 in plate 11, 
and driven, as by chain 58, in synchronization with the 
feed roll assemblies 20, 21 and 22. As illustrated in 
FIGS. 5 and 6, rotation of the cam 55 will pivot the 
bracket 52 and the idler pulley 51 about shaft 49 to move 
the belt 47 from a position below the surface 17 as illus 
trated in FIG. 5 to a position projecting through the open 
ing 46 to extend slightly above the upper surface 17 in po 
sition to engage and assist in the feeding of a document 
from the hopper. 
The pulleys 48 and 51 are spaced apart a distance 

greater than the idler pulleys 42, 43, with these latter 
pulleys being positioned intermediate the pulleys of the 
tractor assembly. With no document being fed, and the 
pulley 51 in its raised position, the outer surface of bolt 
47 in the area extending over a pulley 51 is slightly above 
the lower surface of the belt 40 so that the belt 47 is in' 
contact with and is de?ected downward slightly by the 
retard belt 40. Thus, a document being fed between the 
belts 40 and 47 will be urged into ?rm contact with the 
retard belt, and only a single document will be fed at a 
time. A resilient leaf spring 59 is mounted on a pin 60 
supported on plate 11, and extends through the opening 
46 on each side of the belt 47 in position to engage and 
urge a document upward into engagement with the belt 
40. Thus, even with the pulley ‘51 in the lowered position 
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shown in FIG. 5, a document extending beneath the belt 
40 will be urged into frictional engagement with the belt. 

‘Suitable means, such as the pinch rolls 61, 62, may be 
provided to convey the documents fed from the hopper 
away from the feeding mechanism over the supporting 
surface 17. These pinch rollers will also assure that a 
document will be completely removed from the hopper 
regardless of its length, once the leading edge of the docu 
ment is fed into the nip of the rolls. 
While preferred embodiments of my invention have 

been disclosed and described, I wish it understood that 
I do not intend to be restricted solely thereto, but that 
I do intend to include all embodiments thereof which 
would ‘be apparent to one skilled in the art and which 
come within the spirit and scope of my invention. 

I claim: 
1. In an apparatus for feeding successive documents 

edgewise from one end of a stack of documents, includ 
ing a wall for engaging and supporting said one end of 
the stack of documents, driven friction feed means 
mounted adjacent said wall on the side thereof opposite 
said stack of documents and extending through openings 
in said wall for engaging and feeding the documents one 
at-a-time from the stack, and retard means at one edge 
of said stack in position to engage documents being fed 
therefrom to prevent the feeding of more than one docu 
ment at a time, the improvement wherein said drive fric 
tion feed means comprises, a plurality of feed rolls each 
having high friction means on and extending part way 
only around the outer peripheral surface thereof, the 
length of said high friction means on the periphery of 
selected ones of said feed rolls being greater than on 
others of said feed rolls, mounting means supporting 
said feed rolls for rotation about generally parallel axes 
spaced along said wall and extending generally perpendic 
ular to the direction of movement of said documents, said 
mounting means positioning each of said feed rolls ad 
jacent an opening in said wall with the rolls having the 
longer high friction means therein mounted closer to 
said one edge of said stack, and drive means for rotating 
said feed rolls about said axis, said high friction means 
projecting through said opening in said wall upon rota 
tion of said feed rolls to engage a document supported 
by said wall to frictionally feed the document over said 
wall, the frictional contact between a document supported 
by said wall and said feed rolls in the area thereof not 
having said high friction means thereon being insuf?cient 
to feed a document over said supporting surface. 

2. The document feeding device de?ned in claim ‘1, 
wherein said drive means includes means for rotating 
each of said feed rolls at a uniform rate and in syn 
chronization with one another to engage the high fric 
tion means on each feed roll with a document substan 
tially simultaneously and to disengage the high friction 
means on the feed ro-lls farthest spaced from said one 
edge ahead of the feed rolls closer to said one edge. . 

3. The document feeding device de?ned in claim 2, 
wherein said high friction means comprises resilient shoe 
means mounted on the outer periphery of each said feed 
lI'Oll, said documents having a higher coefficient of friction 
with said resilient shoe means than with the peripheral 
surface of said feed rolls not covered thereby. 

4. The document feeding device de?ned in claim 1 
wherein, said feed rolls are substantially circular ‘in cross 
section, said mounting means supporting said feed rolls 
with their outer peripheral surface spaced from a docu 
ment supported on said wall, and wherein said high fric 
tion means comprises a resilient shoe mounted'on the 
outer cylindrical surface of each said feed roll, said 
resilient shoes being of sufficient thickness radially of 
said feed rolls to project through through said open 
ings in said wall and engage a document supported on 
said wall to feed the document from said hopper. 

5. An apparatus for feeding successive documents 
edgewise from the end of a stack of documents com 
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6 
prising, a hopper including a ?rst wall providing a sup 
port surface for the stack of documents and a second 
wall extending from said support wall, a feed opening in 
said second wall at the intersection thereof with said 
support surface, retard means adjacent said feed opening 
for resisting movement of documents from said hopper, 
a plurality of openings formed in said ?rst wall, a plu 
rality of feed rolls, mounting means supporting said feed 
rolls for rotation about generally parallel axes spaced 
from said feed opening and extending generally trans 
verse to the direction of movement of a document being 
fed from said hopper through said feed opening, said 
mounting means positioning the respective feed rolls 
beneath an opening in said ?rst wall with the outer 
peripheral surface of said feed rolls being juxtaposed with 
and substantially tangential to the plane of said support 
surface, high friction means on and extending part way 
only around the outer peripheral surface of said feed 
rolls, the length of said high friction ‘means on the pe 
riphery of selected ones of said feed rolls being greater 
than on others of said feed rolls, with the rolls having 
the longer high friction means thereon being mounted 
closer to said feed opening, and drive means for rotat 
ing said feed rolls about their respective axes, said high 
friction means projecting through said openings in said 
?rst wall to engage and frictionally feed a document sup 
ported on said support surface through said feed open 
ing, the frictional contact between said feed rolls in the 
area not having said high friction means mounted thereon 
and a document on said support surface being insuf? 
cient to feed a document over said support surface. 

6. The document feeding device de?ned in claim 5, 
wherein said drive means includes means for rotating 
each of said feed rolls at a uniform rate and in syn 
chronization with one another to engage the high fric 
tion means on each feed roll with a document substan 
tially simultaneously and to disengage the high friction 
means on the feed rolls farthermost spaced from said 
feed opening ahead of the feed rolls closer to said feed 
opening. 

7. The document feeding device de?ned in claim 6, 
wherein said high friction means comprises resilient shoe 
means mounted on and covering a portion only of the 
outer peripheral surface of said feed rolls, said documents 
having a higher coef?cient of friction with said resilient 
shoe means than with the peripheral surface of said feed 
rolls not covered by said resilient means. 

8. The document feeding device de?ned in claim 5, 
wherein said feed rolls are substantially circular in cross 
section, said mounting means supporting said feed rolls 
with their outer peripheral surface spaced from a docue 
ment supported on said wall, and said high friction 
means comprises a resilient shoe mounted on the outer 
cylindrical surface of said feed rolls, said resilient shoe 
being of sufficient thickness radially of said feed rolls 
to project through said openings in said wall and en 
gage a document supported on said wall to feed the 
document from said hopped. 

9. The document feeding device de?ned in claim 8 
wherein the thickness of said resilient shoe means is 
suf?cient to project into said hopper to force a document 
out of engagement with said support surface at least in 
the area thereof adjacent said openings in said ?rst wall 
to thereby reduce the frictional resistance to movement 
between a document being fed and said support surface. 

10. The document feeding device de?ned in claim 5 
wherein said ?rst wall is substantially horizontal and said 
stack of documents is continuously urged into engage 
ment with said support surface by gravity, said documents 
being fed through said feed opening successively from 
the bottom of said stack. 

11. The document feeding device defined in claim 5 
wherein said retard means comprises resilient stop means, 
and mounting means supporting said resilient stop means 
in spaced relation to said support surface to engage and 
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frictionally resist movement of a document between said 
support surface and said resilient stop, said resilient stop 
being yieldable to permit documents of different thick 
nesses to be fed thereunder. 

12. The document feeding device de?ned in claim 11 
wherein said resilient stop means comprises an endless 
belt, said mounting means comprising a plurality of 
pulleys supporting said belt for movement along a path 
including a segment extending generally parallel to and 
in juxtaposition with said support surface, and means 
for driving said belt for movement along said path seg 
ment in a direction opposite to the direction of movement 
of a document being fed from said hopper. 

13. The document feeding device de?ned in claim 12 
further comprising a pair of pulleys mounted adjacent 
said ?rst wall on the side thereof opposite said support 
surface, an endless feed belt mounted on said pulleys, an 
opening in said ?rst wall adjacent said feed belt, means 
‘driving said feed belt around an endless path extending 
over said pulleys, and driven means for moving one of 
said pulleys toward said ?rst wall to engage said feed 
belt with a document being fed from said hopper. 

.14. The document feeding device de?ned in claim 13 
wherein said driven means comprises means for moving 
said one pulley toward and away from said ?rst wall in 
synchronization with movement of said feed rolls. 

'15. In a document feeding apparatus including a hop 
per having a wall for engaging and supporting one end 
of a stack of documents to be fed, said one end overlay 
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ing an opening in said wall, and driven document feed 
means projecting through said opening in position to en 
gage and apply a frictional force to said one end to feed 
the endmost document in said stack edgewise from said 
hopper along said wall from said one end, the improve 
ment comprising means on said driven feed means for 
varying the frictional force applied to said one end in 
accordance with the position of said endmost document 
on said wall. 

16. In a power driven document feeding system in 
which successive documents are fed edgewise over a sup 
porting surface from one end of a stack of documents 
supported on the surface by friction engagement between 
said one end and driven feed means extending through 
said support surface, the improvement ‘which comprises 
the step of varying the degree of frictional engagement 
between said one end and said driven feed means in ac 
cordance with the position of a document being fed from 
said one end over said support surface. 
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