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(57) Abstract

A sheet feeding mechanism (Fig. 1) having a feed belt assembly (20) driven by a drive roller (23) and an idler roller assembly
(40—43) mounted for pivotal movement towards and away from a feed switch (47) and a conveyor (11) for feeding a stack of sheets (A) to
the feed belt assembly (20), whereby the feed switch (47) is activated by the idler roller assembly (40—43) to permit sheets to be fed. The

feed belt assembly has a take—up belt assembly (21) and a delivery belt assembly (26). The conveyor (11) moves the stack of sheets (A)
against the take—up belt assembly (21).
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SHEET FEEDING MECHANISM

Background:

The present invention relates to feeding mechanisms and more particularly to feeding

mechanisms for feeding sheets of paper from a source to a receiving area at a remote location.

In present high speed mechanisms for printing and handling sheets of paper, the sheets

~ are fed one-by-one at very high speeds from a stack or some other source to a remote area at a

remote location, such as an accumulating area. It is also important that the sheets be fed in

shingle fashion in order to obtain the maximum feeding speeds required by present high speed

printing, feeding, folding and mailing systems.

Objects

One object of the present invention is the provision of an improved sheet feeding

mechamsm which can feed and deliver single sheets quickly into a remote receiving area from a

source 1n order to permit multiple sheet stacking and/or delivery of such sheets at very high

speeds.
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Another object of the present invention is the provision of an improved sheetfeeding

mechanism in which the source or a similar mechanism can feed and delivery sheets from a

vertical stack or horizontal stack.

Another object of the present invention is the provision of an improved sheet feeding

mechanism 1n which the same or similar mechanism can be used to deliver sheets to different

types of destinations.

Another object of the present invention is the provision of an improved sheet feeding

mechanism in which the same or similar feed mechanism may be used to feed from different

SOUrces.

Another object of the present invention 1s the provision of an improved sheet feeding

mechanism which is simple and inexpensive to operate and maintain.

Other and further objects will be obvious upon the understanding of the illustrative

embodiment about to be described, or which will be indicated in the appended claims, and

various advantages not referred to herein will occur to one skilled in the art upon employment of
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the invention in practice.

In order to accomplish these objects, the present invention provides an improved system
of belts and rollers which control and feed the sheets accurately from a source to a remote
receiving area. In general, a stack is moved against a feed assembly which separates the
individual sheets from the stack and transfers the sheets to a remote destination. As each sheet is
separated and removed from the stack, a spring-pressed mechanism maintains the feed assembly
In constant contact with the subsequent sheets in the stack so that the sheets are removed from
the stack and fed to the remote destination in shingle fashion. When a predetermined number of
sheets are removed from the stack, the spring-pressed mechanism comes in contact with a
demand switch which commands that additional sheets be delivered to the stack.

Drawings

A preterred embodiment of the invention has been chosen for purposes of illustration and

description and is shown in the accompanying drawings forming a part of the specification

whereln:
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Fig. 1 is a simplified, diagrammatic side view of the feed mechanism of the present

invention.

Fig. 2 1s a simplified, diagrammatic top view of the embodiment shown in Fig. 1 with a

stack of sheets being shown in broken lines.

Fig. 3 1s a simplified, diagrammatic, perspective view showing the path of the sheets

which are fed from one stack to another location in shingle fashion in the embodiment of Fig. 1.

Fig. 4 1s a simplified, diagrammatic, side view of another embodiment of the present

invention.

Fig. 5 1s a simplified, diagrammatic perspective view showing the path of the sheets

being fed in shingle fashion in the embodiment shown in Fig. 4.

Fig. 6 1s a simplified, diagrammatic, side view of another modification of the present

invention.

Fig. 7 1s a simplified, diagrammatic perspective view showing the path of the sheets

being fed shingle fashion in the embodiment shown in Fig. 6.
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Fig. 8 1s a simplified, diagrammatic side view of still another embodiment of the present

invention.

Fig. 9 1s a diagrammatic, simplified top view of the embodiment shown in Fig. 9.

Description:

Referring to the drawings and more particularly to the embodiment shown in Figs. 1 to 3,

sheets S are fed one-by-one from a vertically oriented stack A onto a horizontally oriented

accumulation area B which in this embodiment is shown as being located at a level substantially

at or below the level of a vertical stack A from which the sheets S are fed. The sheets S are

arranged 1n the vertical stack A on a feed belt assembly 10 having a dead plate 12 and a

horizontal belt 11 which moves the vertical stack A forward until it strikes and rests on a feed

belt assembly 20. The feed belt assembly 20 comprises a take-up belt assembly 121, a plurality

of take-up belts 21 and delivery belt assembly 122 having a plurality of delivery belts 22. The

stack A rests on the take-up belt 21 of the take-up belt assembly 121. In Fig. 2, the stack A

resting on the take-up belts 21 is shown in broken lines for clarity. A dead plate 34 is provided
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along the inner surface of the outer run 25 of the take-up belts 21 in order to support the stack of
sheets A as it is being moved against the take-up belts 21. The take-up belts 21 are driven by
drive rollers 23 which are rotated by a drive shaft 24. The take-up belts 21 also rotate idler
rollers 41 which will be described in greater detail hereinbelow. The delivery belts 22 are at an
angle to the take-up belts 21 and are driven by a drive roller 15 which are rotated by the drive
shaft 24 which is the same drive shaft which rotates the driv rollers 23 which drive the take-up
belts 21. The delivery belts 22 also rotate lower idler rollers 16 mounted on shaft 17. The outer
runs 25 of the take-up belts 21 move upwardly toward driver rollers 23 and the outer runs 26 of
the delivery belts 22 move downwardly. A curved guide 150 above the stack S controls the
number of sheets that are allowed to pass between belt 21 and guide 29 at any one time and
guarantees shingling even if there is static build-up between the sheets. With this structure,
sheets S are removed from the vertical stack S one-by-one by the take-up belts 21. They are
moved up by the take-up belts 21 and are then transterred to the delivery belts 22. They are

moved down by the delivery belts 22 and deposited onto an accumulating area B which 1s shown
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as being horizontally oriented and having an adjustable stop 50. The accummulating area B is on
a movable belt 151 driven by drive roller 152 over idler roller 153. The adjustable strap 150 has
its heigh adjusted to allow a single sheet at a time to be removed from the bottom of the stack in
the accumulating area B by the belt 151.

Pinch rollers 27-28 are provided to direct each sheet S from the take-up belts 21 to the
dehivery belts 22. A curved deflector plate 29 is mounted between the pinch rollers 27-28 in
order to guide each sheet S as it moves from the take-up belts 21 to the delivery belts 22. A
pressure roller assembly 30 having spaced rollers 31 and pressure adjusting knob 32 is mounted
adjacent to the outer surface of the outer runs 26 of delivery belts 22 in o‘rder to press each sheet
S firmly against the delivery belts 22. Another dead plate 34 is mounted along the inner surface
of the outer run 26 of the delivery belts 22 and cooperates with the pressure roller assembly 30 to
permit each sheet S to be positively directed by the delivery belts 22 into the accumulation area
B. A lower guide 33 may also be provided to direct each sheet S into the accumulation area B.

A spring-pressed pulley arm assembly 40 (not shown in Fig. 2 for clarity) is mounted
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with the take-up belt assembly 121 and comprises the lower idler rollers 41 mounted on a shaft
48 on which 1s mounted a tiltable arm 44 extending outwardly from shaft 48 and which pivots on
apin 43. The lower idler rollers 41 are pressed against the inner surface of the outer runs 25 of
the take-up belts 21 by a torsion spring 42 mounted on pin 43 which keeps the idler rollers 41
and the lower part of the take-up belts 21 pressed against the lower part of the stack A. When the
first sheet S-1 (i.e. the sheet resting on the take-up belts 21) is being removed from the stack A
by the take-up belts 21 as soon as said first sheet S-1 is clear of the idler rollers 41, the spring-
pressed arm pulley assembly 40 will move the idler rollers 41 and lower parts of the take-up belts
21 against the rear (lower) end of the next sheet S-2 in the stack A. This starts the feeding of the
next sheet S-2 by the take-up belts 21 before the first sheet S-1 is clear of the front upper part of
the stack and the take-up belts 21 so that the first sheet S-1 and the next sheet S-2 are fed in
superimposed or shingling relationship to each other. This process is repeated and continued
with each sheet _S__ In the stack A and is shown diagrammatically in Fig. 3 where it will be noted

that the individual sheets S are being removed from the vertical stack A and deposited on the
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horizontal stack B in superimposed or shingle fashion in a substantially continuous path.

Stops 45-46 are provided adjacent arm 44 to limit the movement of the arm 44 and its
lower idler rollers 41 in either direction. A limit switch 47 is also provided adjacent the arm 44
so that when the arm 44 reaches a certain point toward the vertical stack A, the limit switch 47

will be activated and the mechanism is commanded by any well-known means (not shown) to

demand more paper and/or to advance the vertical stack A towards and against the support plate

34 always keeping the stack biasing the feed belt 21 and the plate 34.

Referring now to the embodiment of the invention shown in Figs. 4 and 5, the sheets S

are fed in shingle fashion to a conveyer assembly 60 which is above the level of the vertical stack

A and which is adapted to move the sheets S to another location (not shown). The take-up

assembly 121 used in this embodiment may preferably be the same as the take-up assembly 121

shown in the embodiment of F 1gs. 1- 3. The same reference characters are used to identify the
various structural elements in this Fig. 4 - 5 embodiment that were used to 1dentify the same

- structural elements in the Fig. 1 - 3 embodiment. However, it will be noted that in this
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embodiment, it is not necessary to use the delivery assembly 122 of the Figs. 1- 3 embodiment

since the take-up assembly 121 will feed sheets S directly to the conveyer assembly 60 without

the need of the delivery assembly 122. The path of the sheets S in shingle fashion from the

vertical stack A to the conveyor assembly 60 in this embodiment is shown diagrammatically in

Fig. 5.

Referring to the embodiment of the invention shown in Figs. 6 and 7, the stack D from

which the sheets S are fed is a horizontal stack. Take-up assembly 121 is also horizontally

riented and lies over the top of the horizontal stack D. A lower elevation mechanism 65 moves

the stack D up against the take-up belts 21 which feeds the sheets S one by one in shingle fashion

to a remote receiving area (not shown). The take-up assembly 121 used in this embodiment is

the same as the take-up assembly 121 shown in the embodiment of Figs. 1 and 2 and the same

reference characters will be used to identify the same structural elements in both. Here again, it

will be noted that the delivery assembly 122 of the Figs. 1-3 embodiment is not needed and has

not been shown. The sheets S are fed one by one in shingle fashion in a path shown

10
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diagrammatically in Fig. 7.

Referring to the embodiment of Figs. 8 and 9 sheets S of paper are fed one-by-one from a
hornizontal conveyer assembly 70 to a feed assembly 20 which delivers the sheets S into a bin
assembly 71 below the level of the conveyor assembly 70. The feed belt assembly 20 may be
similar to or the same as the feed belt assembly 20 in the Figs. 1- 3 embodiment and the same
reference characters have been used to designate the same structural elements in each. However,
the operation of the feed belt assembly 20 is reversed, with the paths of the belt assemblies 121
and 122 reversed so that belts 22 now operate as take-up belts and belts 21 now operate as
delivery belts. The sheets S move from the conveyor assembly 70 to the belt 21 and are directed
to the stack B on the bin assembly 71 by the guide 77 to which is attached the trigger 73. A feed
switch 72 is provided in operative juxtaposition with the belts 21. When the number of sheets in
stack B of the bin assembly 71 reach a predetermined level, the trigger 73 will be activated to
stop the flow of sheets S. The bin assembly 71 comprises a movable elongated platfofm 74 on

which are side-by-side stacking areas E and F formed by stop 75 and pins 76. The stop 75 and

11
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pins 76 may be adjusted to accommodate sheets of different sizes. When the stacking area E 1s

full, the platform 74 is moved transversely (Fig. 8) to present an empty stacking area F to the

paper feeding mechanism so that sheets S will be fed to the empty stacking area F while the full

stacking bin E is being emptied. This provides continuous feeding of sheets without stopping.

It will thus be seen that the present invention provides an improved paper feeding

mechanism which can feed and deliver single sheets quickly into a remote receiving area from a

source, such as a vertical or horizontal stack, in order to permit multiple sheet stacking and/or

delivery of such sheets at very high speeds, in which the same or similar feed mechanism may be

used to teed from different sources as well as the different destinations and which is simple and

Inexpensive to operate and maintain.

As many varied modifications of the subject matter of this invention will become

apparent to thos skilled in the art from the detailed description given hereinabove, it will be

understood that the present invention is limited only as provided in the claims appended hereto.

12
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROPERTY OR

PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A sheet feeding mechanism comprising a feed belt assembly, means for feeding

sheets to said feed belt assembly, said feed belt assembly comprising a belt, said belt being

driven by a first drive roller, an idler roller assembly comprising an idler roller spaced from the

drive roller and driven by said first drive roller, a feed switch mechanism, means for pivotally

mounting the idler roller assembly for movement toward and away from the feed switch

mechanism, whereby the feed switch mechanism will be activated by the idler roller assembly to

atfect the feeding of the said sheets.

2. A mechanism as set forth 1n Claim 1 wherein said feed belt assembly comprises a

take-up belt assembly and a delivery belt assembly wherein said feeding means move sheets

against said take-up assembly.

3. A mechanism as set forth in Claim 2 wherein said sheets are arranged in a stack,

said stack is moved against the said take-up belt assembly by the feeding means.

13
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4. A mechamism as set forth in Claim 3 wherein said take-up belt assembly

comprises a take-up belt against which the stack of sheets are fed, said take-up belt being driven

by said first drive roller whereby the take-up belt will remove sheets from the stack one at a time.

5. A mechanism as set forth in Claim 4 wherein the idler roller assembly is moved

against the rear end of said stack and wherein the take-up belt will apply pressure to the next

sheet 1n the stack as the first sheet is removed from the stack.

6. A mechanism as set forth in Claim 5 wherein pressure is applied to the rear end of

the stack before the first sheet is removed from the stack whereby the sheets are fed one-by-one

in shingle fashion.

7. A mechanism as set forth 1n Claim 6 wherein said stack is oriented in a vertical

direction and the moving means move the stack against the belt assembly.

14
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8. A mechanism as set forth in Claim 7 wherein the feed delivery assembly

comprises a delivery belt and a delivery drive roller, said delivery belt being driven by said

delivery drive roller, a delivery idler roller, said delivery idler roller being driven by said delivery

belt, said delivery drive roller being driven by the same drive that drives the first drive roller,

said sheets being transferred from the take-up belt to the delivery belt.

0. A mechanism as set forth in Claim 8 wherein an accumulating area is provided

and wherein said sheets are fed from the delivery belt to said accumulating area.

10. A mechanism as set forth in Claim 9 wherein said idler roller assembly comprises

an 1dler roller and a pivoted arm which is spring-pressed toward to the stack.

11. A mechanism as set forth in Claim 10 wherein switch means are provided and

wherein the idler roller assembly will trip the switch means at a predetermined time to adjust the

feeding of the sheets to a feed belt.

12. A mechanism as set forth in Claim 11 wherein sheets are fed one-by-one in

shingle fashion from the stack to the accumulating area.

15
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13. A mechanism as set forth in Claim 12 wherein said accumulating area is below
the level of the feed bel.

14. A mechanism as set forth in Claim 12 wherein the accumulating area is above the
level of the stack.

15. A mechanism as set forth in Claim 6 wherein the stack is horizontally oriented
and wherein the pick-up belt assembly is horizontally oriented and lays on top of the stack and
wherein means are provided for pushing the stack against the feed belt.

16. A mechanism as set forth in Claim 1 wherein sheets are fed to the feed belt

assembly from a source and delivered to an accumulating area and wherein the said source is

above the level of the accumulating area.

17. A mechanism as set forth in Claim 16 wherein the said source is a conveyor.
18. A mechanism as set forth in Claim 17 wherein the feed belt assembly moves the

said sheets down into the said accumulating area.

16
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19. A mechanism as set forth in Claim 18 wherein a bin assembly is provided and is

movable transversely of the feed belt assembly and wherein said bin assembly has adjacent bins

and 1s movable transversely of the feed belt assembly when full to present an empty bin to the

feed belt assembly.

20. A feed belt assembly for a sheet feeding mechanism comprising a belt assembly

copmrising a belt, said belt being driven by a first drive roller, an idler roller assembly

comprising an idler roller spaced from the drive roller and riven by said first drive roller, a feed

switch mechanism, means for pivotally mounting the i1dler roller assembly for movement toward

and away from the feed switch mechanism, whereby the feed switch mechanism will be activated

by the idler roller assembly.

21. A mechanism as set forth in Claim 20 wherein said feed belt assembly comprises

a take-up belt assembly and a delivery belt assembly.

22. A mechanism as set forth in Claim 21 wherein said take-up belt assembly

comprises a take-up belt, said take-up belt being driven by said drive roller.

17
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23. A mechanism as set forth in Claim 22 wherein the feed delivery assembly

comprises a delivery belt and a delivery drive roller, said delivery belt being driven by said

delivery drive roller, an idler roller, said idler roller being driven by said delivery drive roller

being driven by the same drive that drives the first drive roller.

24. A mechanism as set forth in Claim 23 wherein said idler roller assembly

comprises an idler roller and pivoted arm which 1s spring-pressed toward to the stack.

25. A mechanism as set forth in Claim 24 wherein switch means are provided and

wherein the idler roller assembly will trip the swtich means at a predetermined time.

18
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