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ABSTRACT 0F THE DISCLOSURE 

Feeder for retaining a relatively high stack of aligned 
sheets in a vertica-lly extending hopper and feeding the 
sheets to successively drop one from the bottom of the 
hopper into a low stack for withdrawal. Two facing rela 
tively narrow resilient endless belts extend between two 
side walls of the hopper and are pressed into engagement 
with opposite sides of the stack of sheets in the hopper, to 
support the stack of sheets so they will arch about the 
center of the stack to give the stack the beam strength to 
allow the belts to support a relatively high stack of sheets. 
The endless belts are simultaneously driven in the same 
direction and release the Sheets to drop onto a table be 
neath the hopper into a relatively low pile, where they 
may readily be jogged and picked up by a conventional 
mechanical pick-up means. 

SUMMARY AND OBJECTS OF THE INVENTION 

A sheet feeder particularly adapted for signatures in 
which feeding of the signatures is facilitated and handling 
of the signatures is reduced by providing a relatively high 
storage stack and a relatively low supply stack directly 
beneath the storage stack, and by supporting the high 
storage stack by resilient feeders gripping the sheets in 
the storage stack to give the sheets an arched configura 
tion, and operable to successively release the sheets to drop 
to the low supply stack, to reduce the compressive force 
of the ̀ bottom sheet of the stack of sheets that would other 
wise be present if the sheets were in a high pile, and t0 
accommodate ready withdrawal of the sheets from the 
bottom of the low storage stack one at a time and avoid 
tearing of the sheets as withdrawn. 
A principal object of the present invention is to provide 

a new and improved method and apparatus for feeding 
signatures and the like, in which handling of the sheets 
and the liability of tearing the sheets when removed from 
the bottom of a pile for further treatment is reduced by 
providing two vertically aligned stacks of different heights, 
in which sheets are stored in the high stack and succes 
sively dropped into the low stack for jogging and removal 
for binding and like operations. 

Another object of the invention is to provide a feeder 
for signatures and the like, in which a high stack of sheets 
is supported in a hopper by yieldable sheet gripping and 
transfer members having gripping engagement with oppo 
site sides of the stack of sheets and movable to release the 
sheets from the bottom of the stack, to drop into a rela 
tively low supply stack. 
A further object of the invention is to provide a simpli 

fied form of sheet feeder for signatures, supporting the 
sheets in a relatively high hopper and releasing the sheets 
from the bottom of the hopper one at a time in which 
the feeding and retaining means for the sheets comprises 
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2 
gripping belts biased into engagement with opposite sides 
of the stack of sheets and operable to support the stack 
of sheets and release the sheets from the bottom of the 
stack to drop into a relatively low supply stack. 
A still further object of the invention is to provide an 

improved sheet feeder particularly adapted for feeding sig 
natures, in which the signatures are supported in a rela 
tively high vertically extending hopper by relatively nar 
row endless belts engaging opposite sides of the stack of 
sheets along the center line thereof, in which yieldable 
means are provided to bias the belts into engagement with 
the stack of sheets, and power means are provided to 
drive the belts under the control of the height of a next 
adjacent lower supply stack, to limit the heights of the 
supply stack to an extent which will avoid tearing the 
sheets therein as picked up from the bottom of the supply 
stack. 

These and other objects of the invention will appear 
from time to time as the following specification proceeds 
and with reference to the accompanying drawings 
wherein: 
FIGURE l is a vertical sectional view of a signature 

feeder constructed in accordance with the principles of 
the present invention; 
FIGURE 2 is a diagrammatic side view of the feeder 

shown in FIGURE 1 illustrating the arched form of the 
stack as supported by the gripper and feeder belts and 
looking in the direction of the arrows 2--2 of FIGURE l; 
FIGURE 3 is a horizontal sectional view of the feeder 

shown in FIGURE l taken substantially along line 3_3 
of FIGURE 1; 
FIGURE 4 is a fragmentary end view of the feeder, 

showing the drive to the gripper and transfer members; 
and 
FIGURE 5 is a fragmentary detail view illustrating 

the feeler for determining the height of the low stack of 
sheets delivered from the storage hopper. 

DESCRIPTION OF PREFERRED EMBODIMENT 

In FIGURES l, 3 and 4 of the drawings, I have shown 
a sheet feeder including a main frame 10` having a stor 
age hopper 11 for a stack of sheets A extending there 
above. The main frame 10 includes a plate 12 spaced 
above the ground between side frame members of the 
main frame and forming an adjustable support for a 
carrier frame 13, for a vertically extending endless gripper 
and transfer belt 15 extending vertically along the center 
of the carrier frame and along the transverse center of the 
stack of sheets A. The gripper and transfer belt 15 faces a 
similar gripper and transfer belt 16 backed up by a back 
up plate 17, connected at its opposite ends to inwardly 
extending vertical legs of angle irons 18, 18. The angle 
irons 18, 18 are connected to the frame 10 by spacer 
plates 19 connected to the legs of angle irons 20, the right 
angled legs of which angle irons extend outwardly. The 
angle irons 20 are suitably tied to the main frame 10 and 
are rigidly supported thereby. Spaced inwardly of the 
angle irons 20 are guide plates 21 extending for the height 
of the main frame and hopper and suitably connected to 
the main frame and defining the outer margins of the 
hopper. The guide plates 21 may be mounted on the main 
frame for adjustment toward and from each other, to form 
side guides for various selected lengths of sheets or signa 
tures. The support and adjusting means for the guide 



3,503,606 
3 

plates 21 is no part of the present invention so need not 
herein be shown or described further. 

Pivotally mounted on a shaft 24, mounted adjacent its 
opposite ends on the main frame 10 on support brackets 
25, is a mounting bracket 26, forming a support for a 
table 27 movable from a horizontal extending sheet sup 
porting position to the downwardly inclined sheet release 
position shown in FIGURE 1. The table 27 forms a sup 
port for a relatively low supply stack of sheets B, and is 
lowered about the axis of the shaft 24, to accommodate a 
suction pick-up 28 to separate the bottom sheet or signa 
ture from the supply stack of sheets, to be picked up by 
a pick-up finger 29 and withdrawn from the bottom of 
the supply stack of sheets, and transferred to a conveyor 
30, conveying the signatures for binding into a book and 
the like. A support finger 31 is movable in timed rela 
tion with respect to downward movement of the table 27 
about the axis of the shaft 24 and the picker arm 29, to 
come into engagement with the bottom edge of the stack 
of sheets to support the stack as the table is pivoted down 
rwardly and the bottom sheet or signature is released to be 
picked up by the pick-up finger 29‘. The tiltable table 27, 
the pick-up finger 29 and support finger 31 are moved in 
timed relation with respect to each other by suitable 
mechanisms in a conventional manner commonly used on 
sheet or signature feeders, and are no part of the present 
invention so need not herein be shown or described 
further. 
The gripper and transfer belts 15 and 16 may be well 

known forms of timer belts made from fabric and cov 
ered with rubber. Said belts are shown as having spaced 
ribs 32 and 33 extending transversely of the respective 
belts 15 and 16, to increase the gripping effect of the 
belts on the sides of the stack of sheets A, in the hopper 
11. As shown in FIGURE 1, the gripper and transfer 
belt 16 is backed up by the plate 17 connecting the angle 
irons 18, 18 together and is moved downwardly there 
along by an upper drive sprocket 35 on a drive shaft 36 
disposed outwardly of the plate 17 and movable within 
an. upwardly opening slot 37 in said plate. The belt 16 
changes its direction about an idler 39 movable within 
a downwardly opening slot 40 at the lower end of the 
spacer plate 17. The lower direction changing idler 39 
is mounted on a transverse shaft 41 for free rotation 
with respect thereto. The shaft 41 is suitable mounted 
on the back of the plate 17 at its ends, in spaced sup 
ports 42, 42. The drive shaft 36 is shown in FIGURE 3 
as journalled in bearing brackets 43, 43 mounted on the 
angle irons 18, 18 and extending outwardly therefrom. 
The drive shaft 36 extends beyond one bearing bracket 
43 and has a drive pulley 45 keyed or otherwise secured 
to its outer end and driven from a pulley 46 on a shaft 
47 of a speed reducer 48 by. a belt 49. 
A take-up idler 50` is provided to take up slack on 

the gripping and transfer belt 16. Said take-up idler 50 
is shown in FIGURES 1 and 3 as being mounted be 
tween the legs of a yoke 51 on a shaft 54. An adjustment 
screw 52 threaded in a stationary bar 53 supported by 
the plate 17 engages a cross bar 55 of the take-up yoke 
51, to press the take-up idler into engagement with the 
belt, and hold the belt to the required tension. Lock nuts 
may be provided to lock the adjustment screw 52 in po 
sition on the bar 53. 
The opposite gripper and transfer belt 15 is carried by 

the carrier frame 13, and is backed up by a back-up 
plate 56, extending across the inner portion of said frame. 
The belt 15 is driven from a drive sprocket 57 at its 
upper end and is trained about a direction changing idler 
59 at its lower end. The drive sprocket 57 is keyed or 
otherwise secured to a drive shaft 60, journalled in bear 
ings 61, 61 mounted in opposite side plates 62, 62 of the 
carrier frame 13. A take-up yoke 65 is journalled on the 
drive shaft 60 on opposite sides of the drive sprocket 57 
and supports a take-up idler 66 at its outer end for tak 
ing up tension on the gripping and transfer belt 15 to 
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maintain tension on the two gripping and transfer belts 
15 and 16 equally. An adjustment screw 67 is threaded in 
a cross bar 68 extending across the plates 62 and engag 
ing a bar 69 of the support yoke 65 for the tension 
idler 66. 
The carrier frame 13 includes a base plate 70 mounted 

on the plate 12 of the main frame 10 for movement to 
ward and from the gripper and transfer belt 16, in ac 
cordance with the width of signatures of the stack of 
signatures carried in the hopper 11. As shown in FIG 
URES 1 and 3, a plurality of parallel spaced slots 71 are 
provided in the base plate 70. Bolts 72 extend through 
said slots and through the plate 12, to adjustably hold 
the carrier frame 13 in the proper spacing with respect 
to the gripper and transfer belt 16. Compression springs 
73, 73 are shown in FIGURES 1 and 3 as being seated 
at their inner ends on bosses 74, 74 forming supports 
for the opposite ends of a transverse idler shaft 76, for 
the direction changing idler 59. The compression springs 
73, 73 extend along rods 75, 75, secured to the bosses 74 
at their inner ends and slidably extending through bosses 
77, 77 extending upwardly of the base plate 70. The 
rods 75, 75 are shown as having nuts and washers 79 
on their outer ends to limit movement of the direction 
changing idler 59 toward the gripping and transfer belt 
16. The compression springs 73 thus yieldably urge the 
gripper and transfer belt 15 toward the gripper and trans 
fer belts 16 about the axis of the drive shaft 60 to pro 
vide the required gripping force between the two belts 
to support a stack of sheets or signatures A, loaded to 
the top of the hopper 11, as indicated by a broken line C. 
The drive pulley 46 is shown as being a double grooved 

pulley and besides driving the belt 49 also drives a belt 
81 having driving engagement with a pulley 82 on the 
projecting end of the drive shaft 60, to drive the gripper 
and transfer belt 15 to move downwardly along the back 
up plate 56 in the same direction of movement of the 
gripper and transfer belt 16 downwardly along the back 
up plate 17. As shown in FIGURES 3 and 4, the speed 
reducer 48 forms a mounting for a drive motor 85, shown 
as being a conventional electric motor. A belt drive 8(ab 
is provided to drive the speed reducer 48 from the mo 
tor 85. 

In order to accommodate for adjustment of the carrier 
frame 13 and drive shaft 6€) toward and from the drive 
shaft 36, the speed reducer 48 is mounted on a horizontal 
leg 86 of an angle bracket 87 for adjustable movement 
along said leg to compensate for adjustment of the drive 
shaft 60. The angle bracket 87 is also vertically adjust 
able to compensate for the difference in spacing between 
the shafts 60 and 36 as the shaft 60 is adjusted relative 
to the shaft 36. As shown in FIGURES 3 and 4, the plate 
86 has parallel slots 88 extending therealong through 
which extend bolts 89 extending from the base of the 
speed reducer 47, for adjustably holding the speed re 
ducer 48 in position on a bracket plate 86. The vertical 
leg 87 of the bracket abuts and is supported on the outer 
side of a connector plate 19, and has a pair of parallel 
spaced vertical slots 90, 90 extending therealong. Bolts 
91, 91 extending through said slots and through the con 
nector plate 19 are provided to accommodate vertical ad 
justment of the bracket and drive pulley 46, and to hold 
said bracket and the speed reducer 48 and motor 85 in 
position. 
A means is provided to govern the height of the sup 

ply stack B and to prevent energization of the motor 85 
when the supply stack reaches a predetermined level. As 
shown in FIGURE 5 this stack governing means includes 
a feeler arm 93 pivoted intermediate its ends on a pivot 
pin 96 supported in ears 94 extending rearwardly of the 
plate 17. The feeler arm 93 is movable within a slot 95 
formed in the plate 17. The feeler arm 93 has a control 
arm 98 extending outwardly of the.pivot pin 96 and 
engageable with the button of a switch 99, which may 
be a conventional limit switch. The switch 99 has con 
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ductors 100 and 101 leading therefrom and connected 
in the energizing circuit to the motor 85, to momentar 
ily deenergize said motor each time a signature moves 
the feeler arm 93 from the solid line position shown in 
FIGURE 5 to the dotted line position shown in FIG 
URE 5 and to hold the motor 85 deenergized when the 
feeler arm cannot return to its solid line position. The 
feeler arm 93 is biased into its solid line position by a 
compression spring 103 seated on the arm 98 at one end 
and on an ear 104, extending outwardly of the back-up 
plate 17, at its opposite end. Y 
As shown in FIGURES 1 and 2, the gripper and trans 

fer belt 15 and 16 are relatively narrow and grip the 
lower part of the stack of sheets A along its transverse 
center and hold the sheets to arch about the transverse 
center thereof and to release the sheets to be deposited 
onto the top of the aligned supply stack B under the 
control of the feeler or limit arm 93. This arching of 
the stack of sheets A increases the transverse compres 
sive and beam strength of the stack of sheets to enable 
sufficient pressure to be applied to the stack of sheets 
by the gripper and transfer belts 15 and 16 to support 
a relatively high stack of sheets for the full height of 
the hopper 11 and thereby reduce the number of times 
the hopper must be ñlled, and to enable the sheets to be 
successively fed to a relatively low supply stack B be 
neath the stack A, for jogging and to be picked up from 
the bottom of said stack for binding or further process 
mg. 

While I have herein shown and described one form 
in which the invention may be embodied, it may be read 
ily be understood that various variations and modiñca 
tions in the invention may be attained without depart 
ing from the spirit and scope of the novel concepts 
thereof. 

I claim as my invention: 
1. A feeder for sheets, such as signatures and the like 

comprising 
(1) a vertically extending hopper having: 

(a) parallel guides for receiving and storing a stack 
of sheets for delivery from the bottom thereof, 

(b) a pair of movable endless facing sheet gripper 
and transfer members between two of said guides 
having sheet gripper faces for engagement with 
opposite sides of the stack of sheets along the 
transverse center thereof, at least one of said 
sheet gripper and transfer members being biased 
toward the other to engage and support the stack 
of sheets to arch about said sheet gripper and 
transfer members, 

(c) and means for moving said sheet gripper and 
transfer members to move the sheet gripper faces 
thereof in the same downward direction to suc 
cessively release individual sheets to a low height 
storage pile directly beneath said hopper, to ac 
commodate ready withdrawal of the sheets from 
the low height storage pile. 

2. The sheet feeder of claim 1, 
wherein the resilient sheet gripper and transfer mem 

bers are relatively narrow with respect to the width 
of the stack of sheets and engage opposite sides of 
the stack of sheets along the transverse center thereof. 

3. The structure of claim 2, 
wherein a table is provided directly beneath said hopper 

to support the low height supply stack of sheets for 
withdrawal and 

wherein means are provided to limit the height of said 
low height stack of sheets. 

4. The structure of claim 3, 
wherein the resilient sheet gripper and transfer members 

are endless belts, 
'wherein means are provided to positively drive said 

belts at the same rates of speed to uniformly lower 
the stack of sheets, and 
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6 
wherein yieldable means are provided to grippingly en 

gage said endless belts with opposite sides of the 
stack of sheets in said hopper, to support the sheets 
to arch about the line of gripping engagement of said 
belts with the stack of sheets. 

5. The structure of claim 4, 
wherein back up plates back up the runs of said belts 

engaging the stack of sheets, and 
wherein parallel ribs project from the outer surfaces of 

said belts to increase the gripping action of said 
belts. 

6. The structure of claim 3, 
wherein the resilient sheet gripping members are endless 

timer belts, 
wherein drive sprockets are provided at the upper ends 

of said belts for driving said belts at the same rates 
of speed, 

wherein back up plates back up the vertical runs of 
said belts engaging the stack of sheets, 

wherein means are provided to maintain tension on said 
belts, and 

wherein at least one of said belts is movable about the 
axis of the drive sprocket therefor and is biased about 
the axis of said drive sprocket to provide the com 
pressive force to grippingly engage the two belts with 
the stack of sheets along the center thereof. 

7. A feeder for signatures and the like comprising: 
a main frame, 
a hopper projecting upwardly of said main frame and 

having: 
(a) parallel guides engageable with opposite ends 

of a stack of sheets, 
(b) facing parallel spaced endless gripper and trans 

fer belts disposed between said guides and en 
gaging opposite sides of the stack of sheets along 
the transverse center of the stack, 

(c) upper drive sprockets and lower idler sprockets 
for said belts driving said belts to form vertically 
extending downwardly movable sheet gripper and 
transfer runs, 

(d) a motor, 
(1) a drive connection from said motor to 

said drive sprockets for simultaneously driv 
ing said belts in the same direction, 

(e) back-up plates extending along the insides of 
said belts backing up the gripping runs thereof, 

(f) a pivotal frame supporting one of said belts 
and the back-up frame therefor and mounted on 
said frame for pivotal movement about the axis 
of the drive sprocket for the associated belt, and 

(g) means biasing said pivotal frame and the belt 
carried thereby into engagement with the side 
of the stack of sheets, to clamp the stack of sheets 
between said belts. 

8. The structure of claim 7, 
wherein tension idlers are provided to take up tension 
on said belts, and 

wherein said belts are timer belts having spaced ridges 
projecting from the outer surfaces thereof to increase 
the frictional contact between said belts and a stack 
of sheets. 

9. The structure of claim 8, 
wherein a carrier frame is mounted on said main frame 

for adjustable movement toward and from the stack 
of sheets, 

wherein said carrier frame has bearings at the upper end 
thereof, 

wherein a sprocket drive shaft is journalled in said bear 
ings and driven from said motor, 

wherein said pivotal frame is pivotally supported on said 
sprocket drive shaft, and supports said idler sprocket, 
and 

wherein compression springs are interposed between said 
carrier frame and said pivoted frame to bias the 
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