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[57] , ABSTRACT 

An array of rollers are displaceably supported upon 
conveyor means composed of‘ a plurality of parallel 
conveyor belts spaced apart from each other. Sheets 
successively loaded onto the conveyor means at one 
extremity thereof are smoothly fed toward the other 
extremity as long as the rollers are held against the 
sheet-carrying surfaces of the conveyor belts. When 
the rollers are raised off the sheet-carrying surfaces so 
that the sheets start traveling at a reduced speed, mov 
able stop means become operative to stop the succes 
sive sheets and hence to form a stack of a predeter 
mined number of the sheets. The stack of sheets is fed 
into a punching machine after being automatically re 
adjusted into proper register. 

6 Claims, 5 Drawing Figures 
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APPARATUS FOR FEEDING SHEETS OF PAPER 
OR THE LIKE INTO A PUNCHING MACHINE IN 

NEAT. STACKS 

‘ BACKGROUND OF THE-INVENTION 

This invention relates generally to feed mechanisms, 
and more speci?cally to apparatus for full 
automatically feeding sheets of paper or like material 
into a punching or other sheet-processing machine in 
successive neat stacks each composed of a predeter 
mined number of the sheets. The sheets to be fed by the 
apparatus of this invention may include, typically, 
those of paperboard, cardboard, corrugated board, and 
other relatively thick paperor board. 
conventionally, such sheets have been fed one by 

one into a punching machine for cutting, slitting, trim 
ming, seaming, and various other operations necessary 
for the manufacture ofpackages and like products. Al 
though attempts have been made to improve the resul 
tant low productivity of the punching machine by the 
provision of fully automated apparatus capable of _feed 
ing the sheets thereinto in successive stacks, such at 
tempts have been thwarted, in most cases, by the fact 
that each stack-of sheets must be in proper register 
when they are fed into the punching machine. Exact 
registration of each stack of sheets becomes even more 
necessary where, as is‘usually practised in the industry, 
printing is done previously on the surface of each sheet. 

SUMMARY or THE INVENITON 
In view of the noted inef?ciencies and dif?culties of 

the prior art, it is an object of the present invention to 
provide apparatus for feeding sheets of paper or the 

‘ like into a punching or other sheet-processing machine 
in such a manner'that the sheets'are arranged into sue; 

register prior to entrance into the machine. 
Another object of the invention is to provide appara 

tus of the character referred to, in which any suitable 
number of the sheets can be arranged into a stack de 
pending upon the thickness of rigidity of each sheet. . 
. A further-object of the invention is to provide appa 
ratus of the character referred to, which is adaptable 
for use witha punching or other sheet-processing ma 
chine without any substantial modi?cation of itsv con 
struction. ' I j ' 

According to the present invention, brie?y summa 
rized in broader aspects thereof, the apparatus com 
prises conveyor means which may be composed of a 
plurality of spaced-apart parallel conveyor belts. Sup 
port means above the conveyor means rotatably sup 
port a substantial array of ?rst rollers which are nor 
mally held againt the sheet-carrying surfaces of the 
conveyor belts to cause sheets of paper or the like 
loaded onto the conveyor means. at one extremity 
thereof to be fed toward the other extremity. First lift 
means is provided to turn the support means upwardly 
on one end thereof and hence to raise the ?rst rollers, 
off the sheet-carrying surfaces of the conveyor belts, 
whereupon a plurality of movable stop members sup 
ported below the conveyor belts project upwardly 

I therethrough to stop the sheets being succeessively 
conveyed at a reduced speed, thereby arranging a pre 
determined number of them into a stack. A plurality of 
second rollers provided next to the movable stop mem 
bers are also normally held against the sheet-carrying 
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cessive stacks and are further readjusted into proper _ ; 
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2 
surfaces of the conveyor belts to cause the stack of 
sheets to be fed further toward the other'extremity 
thereof. Second lift means becomes operative to raise 
the second rollers off the sheet-carrying surfaces when 
the stack of sheets reaches a position where it is read 
justed into proper register prior to entrance into a 
sheet-processing machine. _ , 

The features which are believed to be novel and char 
acteristic of the present invention are set forth with 
particularity in the appended claims. The invention it 
self, however, both as to its construction and mode of 

' operation, together with further objects and advantages 
thereof, may be best understood from the following de 
scription of some preferred embodiments taken in con 
nection with the accompanying drawings in which like 

_reference numerals denote like parts throughout the 
several views. 

BRIEF DESCRIPTION OF THE DRAWINGS 
In the drawings: I ’ 

FIG. 1 is a schematic side elevational view ‘of the ap 
paratus constructed by way of a first preferred embodi~ 
ment of the invention; ' ' ' 

FIG. 2 is a top plan view-explanatory of the relative 
locations of conveyor belts, ?rst rollers and their sup 
port means, and second rollers in the apparatus of FIG. 
1; - . 

FIG. 3 is a perspective view showing in detail the con 
structions of first lift means, stop means, and second lift 
means in the apparatus of FIG. 1; v ‘ 

FIG. 4 is a schematic side elevational view of another 
preferred embodiment of the invention; and 

FIG. 5 is a view similar to FIG. 3 showing the-con 
structions of ?rst lift means, stop means, and second lift 
means in the apparatus of FIG. 4. - ' 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS ‘ 

FIGS. 1 to 3 illustrate a ?rst preferred embodiment 
of this invention. With-particular reference to FIG. 1, 

- a number of sheets 10 of paper or like material to be 
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fed into a punching machine generally designated by 
numeral 11 are stacked in an orderly arrangement on 
a liftable mount 12 ‘of-prior design. As previously men 

_ tioned, printing may have been done previously on the 
surface of each of these sheets 10. One or more mov 
able suction heads are provided at 13 to successively 
carry the sheets 10 by suction between a pair of rollers ‘ 
14 in an underlapping relationship as shown in FIG. 1, 

. in a manner well known to those in the art. The mov 
able suction heads 13 thus constitute conventionalsup 
ply means for successively supplying the sheets in an 
underlapping relationship. The rollers 14 may be ro 
tated at a constant speed by a drive mechanism'linked, 
for example, to a motor 15 positioned adjacent the 
punching machine 11. _ _ 

As best shown in FIG. 2, a plurality of endless con 
veyor belts 16 extend between an elongate drive pulley 
17 positioned suitably close to theaforesaid pair of rol 
lers l4 and an elongate idler pulley 18 positioned adja-‘ 
cent the punching machine 11. The conveyor belts 16 
may be inclined downwardly toward the punching ma 
chine II for the best results. The drive pulley 17 is ro 
tated in step with the rollers 14 by the same drive 
mechanism to move the conveyor belts 16 at a constant 
speed. The sheets 10, as shown in FIG. 1, are succes 
sively fed by the suction heads 13 between the rollers 
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14 and thereafter conveyed by the conveyor belts 16 in 
such a manner that the leading edge of each sheet is 
placed below the trailing edge of the preceding sheet in 
accordance with the prior art. 
Above the conveyor belts 16 there is provided a rect 

angular frame 19 for supporting a substantial array of 
spaced-apart rollers 20. One end of the frame 19, on 
the side adjacent to the drive pulley 17, is supported by 
lift means 21 hereinafter described in more detail with 
reference to FIG. 3. The opposite end of the frame 19, 
on the side adjacent to the idler pulley 18, is pivotally 
supported by any suitable means indicated at 22 in 
FIGS. 1 and 2. A plurality of equidistantly spaced-apart 
parallel ribs 23 are secured to the frame 19 along the 
conveyor belts 16, the ribs 23 rotatably supporting the 
rollers 20 so as to be normally in contact with the work 
ing or sheet-carrying surfaces of the conveyor belts 16. 
As illustrated by way of example in FIG. 3, the afore 

said lift means 21 may include one or more, two in this 
embodiment, vertical rods 24 fixedly mounted on both 
ends of a horizontal rod 25 and each having a substan 
tially V~shaped rest 26 on its upper end for supporting 
the said one end of the frame 19 on the side adjacent 
to the drive pulley 17. The horizontal rod 25 is lifted 
through a bell crank 27 pivoted on a stationary hori 
zontal rod 28 by means of a cam 29 fixedly mounted on 
a rotatable camshaft 30. By rotating this camshaft 30 
with a suitable drive mechanism, therefore, the cam 29 
will impart vertical motion to the rods 24 through the 
bell crank 27 thereby pivoting the frame 19 on its end 
adjacent to the idler pulley 18. 
The conveyor belts 16 and the lift means 21 being 

constructed substantially as hereinbefore described'ac 
cording to this invention, the sheets 10 are successively 
loaded onto the conveyor belts 16 by the suction heads 
13 and therollers 14 are pressed against the sheet 
carrying surfaces of the belts by the rollers 20 and are 
thus frictionally conveyed toward the punching ma 
chine 11 substantiallyat the same speed as the con 
veyor belts 16. However, as the frame 19 is pivoted up 
wardly by the lift means 21, the rollers 20 are raised off 
the sheet-carrying surfaces of the belts thereby reduc 
ing the speed of the sheets 10 being successively con 
veyed thereby. At this instant the successive sheets 10 
are to be held at a temporary standstill on the conveyor 
belts 16 by stop means 31 constructed as hereinafter 
described. ' 

Referring again to FIG. 3, the stop means 31 may in 
clude a plurality of, three in‘this embodiment, substan 
tially L-shaped members 32 ?xed at suitable intervals 
on a rotatable shaft or rod 33 positioned below the con 
veyor belts 16 so as to be parallel to the aforesaid cam 
shaft-30. A lever 34 is also ?xedly mounted on this ro 
tatable rod 33 at one 'end thereof, while the other end 
of the lever 34 is held against acam 35 on the camshaft 
30 for causing the L-shaped members 32 to pivot up 
and down through the conveyor belts 16. A spring 
member is provided at 36 between one of the L-shaped 
members 32 and a stationary part of the apparatus in 
order to normally keep the L-shaped members below 
at least the plane of the sheet-carrying surfaces of the 
conveyor belts 16. The L-shaped members 32 of the 
top means 31 will thus be pivoted upwardly through the 
conveyor belts 16 by the cam 35 and the lever 34 
against the compressive force of the spring member 36 
as required. _ ’ 
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4 
When the L-shaped members 32 are pivoted up 

wardly through the conveyor belts 16, as discussed in 
the preceding paragraph. the sheets 10 which have 
been successively traveling thereon at a reduced speed 
are stopped and are further stacked as each succeeding 
sheet slides under the preceding sheet into contact with 
the L-shaped members 32. The periphery ofthe cam 35 
is so contoured that when a predetermined number of 
the sheets 10 have been stacked on the conveyor belts 
16 in this manner, the L-shaped members 32 are piv 
oted downwardly and thus brought below the conveyor 
belts 16. The periphery of the first mentioned cam 29 
is also so contoured that the frame 19 is pivoted down 
simultaneously onto the conveyor belts 16 to start feed 
ing the stack of sheets 10 toward the punching machine 
11 by its rollers 20 at substantially the same speed as 
the conveyor belts 16. 
For thus stacking a desired number of the sheets 10, 

which number may be determined in accordance with 
the thickness or rigidity of each sheet, the moving 
speed of the conveyor belts 16 may be appropriately 
changed by clutch means, not shown, provided in the 
aforementioned drive mechanism, and further the op 
erations of the conveyor belts 16, the lift means 21 and 
the stop means 31 may be interrelated in a manner that 
will be apparent to those skilled in the art. 
Following the stop means 31 there are provided ac 

cording to this invention a plurality of second rollers 37 
rotatably supported by resilient pins 38 or the like 
which may be affixed to extensions of the ribs 23 se 
cured to the frame 19, the second rollers 37 being also 
normally held against the sheet-carryingsurfaces of the 
conveyor belts 16. Second lift means adapted for rais 
ing these second rollers off the sheet-carrying surfaces 
of the conveyor belts includes a plurality of substan 
tially L-shaped arms 39 each coupled at one end 
thereof to one of the pins 38 supporting the rollers 37 
and at the other end to a rotatable‘ shaft or rod 40 ex 
tending horizontally above the conveyor belts 16 at 
right angles therewith. A lever 41 extending down 
wardly from the rod 40 is provided with a spring mem 
ber at 42 adapted for normally keeping the second rol 
lers 37 resiliently urged against the sheet-carrying sur 
faces of the conveyor belts 16. This level 41 is further 
associated with another lever 43 fixedly mounted on a 
rotatable shaft or rod 44 on which is also ?xedly 
mounted still another lever 45 having a free end held 
against the periphery of a cam 46 on the aforesaid cam 
shaft 30. In this manner, as the camshaft 30 is rotated 
by its drive mechanism, the cam 46 will cause the arms 
39 to turn counterclockwise, as seen in FIG. 3, by the 
action of the levers 41, 43 and 45 and the rods 40 and 
44 against the compressive force of the spring member 
42. The second rollers 37 are thus raised a suitable dis 

> tance from the sheet-carrying surfaces of the conveyor 
belts 16. v 

. As may now be understood, the second rollers 37 
when resiliently urged against the conveyor belts 16 
cause each stack of sheets 10 formed by the stop means 
v31 to be fed toward the punching machine 11 by the 
conveyor belts 16. Prior to entrance into the punching 
machine, however, each stack of sheets 10 must be re-' 
adjusted into more precise register. It is for this purpose 
that the second rollers 37 are pivoted upwardly out of 
contact with the conveyor belts 16 by the cam 46. 
As seen in FIGS. 1 and 2, means for this readjustment 

of the successively supplied stacks of sheets 10 includes 
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a pair of vertically arranged rollers 47 and a side plate 
48 which are adapted for readjusting the lateral edges 
of each stack of sheets with the aid of a side abutment, 
not shown, while the second rollers 37 are raised off the 
sheet-carrying surfaces of the conveyor belts 16. The 
front and back edges of the stack of sheets may be re 
adjusted by means ofa front abutment not shown in the 
drawings. It may be noted, however, that all these 
means for the readjustment of the stack of sheets are 
conventional and do not constitute a part of this inven~ 
tron. ‘ 

Each stack of sheets thus readjusted into proper reg 
ister isthen fed into the punching machine 11 by means I 

- well known to the specialists, where the sheets are com 
binedly subjected to the necessary operation or opera 
tions, to improve the productivity of the punching ma 
chine. _ - 

FIGS. 4 and 5 illustrate another preferred embodi 
ment of the invention, in which the lift means for frame 
19 rotatably supporting the rollers 20 on or above the 
conveyor belts 16 is formed by one or more, two in this 
embodiment, air cylinders 50 each having the substan 
tially V-shaped rest 26 coupled directly to the piston 
slidably fitted therein. The rests 26 support the one end 
of the frame 19 as shown in FIG. 5 in particular. Piping 
51 between these air cylinders 50 and an air compres 
sor 52 has a solenoid valve at 53 for controlling the op- I 
eration of the air cylinders 50 so as to pivot the frame 
19 on the means 22 for purposes set forth above in con 
nection with the ?rst described embodiment of the in 
vention. I - 

The stop means for stacking the successive sheets 10 
by holding them at a temporary standstill on the con 
veyor belts 16 in this second embodiment of the inven 

_ tion includes an air cylinder 54 and a stop member 55 
coupled directly to the piston slidably fitted in the air 
cylinderv 54, the stop vmember 55 having a forked end 
disposed substantially like-the L-shaped members 32 
shown in FIG. 3. Piping 56 between the air cylinder 54 
and the air compressor 52 is provided with a solenoid 
valve at 57 for controlling the operation of the air cylin 
der 54, in such a manner that when its piston is ele 
vated, the forked end of the stop member 55 will more 
upwardly through the conveyor belts 16 to stop and 
further stack the sheets 10 as they are conveyed succes 
sively at a reduced speed. When the piston of the air 
cylinder 54 is lowered, on the other hand, the forked 
end of the stop member 55 will be correspondingly low 
ered below at least the plane of the sheet-carrying sur 
faces of the conveyor belts 16. At this instant, the sole 
noid valve 53 is operated to lower the pistons of the air 
cylinders 50 and hence to urge the stack of sheets 10 
against the conveyorbelts 16 by the rollers 20 sup 
ported by the frame 19. The ‘stack of sheets 10 is then 
fed toward the punching machine 11 substantially at 
the same speed as the conveyor belts 16 as in the first 
described embodiment of the invention. 
The second lift means for the second rollers 37 pro 

vided next to the above described stop means includes 
an air cylinder 58 having a rod 59 extending upwardly 
from its piston to one end of the lever 41 ?xedly 
mounted at the other end thereof on the rotatable shaft 
or rod 40. As best shown in FIG. 5, the substantially L 
shaped arms 39 extend from the rod 40 to the resilient 
pins 38 or the like supporting the second rollers 37, as 
in the preceding embodiment of the inventions. The 
spring member 42 is provided between the lever 41 and 
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6 
a stationary part of the apparatus for normally keeping 
the second rollers 37 resiliently urged against the sheet 
‘carrying surfaces of the conveyor belts 16 and hence 
for causing each stack of sheetsl0 formed by the pre 
ceding stop means to be fed toward the punching ma 
chine 11. However, as the stack of sheets reaches a po 
sition where the sheets must be readjusted into proper 
register prior to entrance into the punching machine by 
the means explained above with reference to FIGS. 1 
and 2, a solenoid valve 60 provided in piping 61 be 
tween the air cylinder 58 and the air compressor 52 is 
actuated to pivot the lever 41 upwardly against the 
compressive force of the spring member 42 and hence 
to raise the second rollers 37 a suitable distance from 
the surfaces of the conveyor belts 16. The stack of 
sheets 10 is then free to be ‘readjusted into proper regis 
ter as in the preceding embodiment of the invention. 

In order to control the operations of the solenoid 
valves 53, 57 and 60v and hence of the air cylinders 50, 
54 and 58 so as to cause the sheets 10 to be fed into the 
punching machine 11 through the procedure discussed 
in the foregoing, cams 62, 63 and 64 are fixedly‘ 
mounted on a camshaft 65 which usually is provided in 
the punching machine 11. Electrical switches 66, 67 
and 68 of well know construction, which are associated 
with the respective solenoid valves 53,57 and 60, are 
positioned against thecams 62, 63 and 64, respectively, 
soas to be operated thereby. Thus, as the camshaft 65 
is rotated by a suitable drive mechanism, the switches 
66, 67 and 68 will be closed selectively and in a well- ' 
timed manner to supply an electric current from an ap 
propriate power supply, not shown, to the correspond 
ing solenoid valves 53, 57 and 60 through a relay also 
not shown in the drawings.>The pistons within the air 
cylinders 50, 54 and 58 are thus actuated to cause the 
sheets 10 to be fed into the punching machine 11 in 
successive neat stacks. . ‘ I 

While the principles of the invention ‘have beende~ 
scribed in connection with some preferred embodi 
ments thereof, it is to be clearly understood that the 
foregoing description is made only by way of example 
and not as a limitation to the scope of the invention as 
set forth in the above stated objects and in the accom 
panying claims. ' - 

We claim: - 

1. Apparatus for feeding sheets of paper or the like 
into a sheet-processing machine‘ in successive neat 
stacks,‘ said apparatus being provided with‘ supply' 
means for successively supplying the sheets in an un 
derlapping relationship, said apparatus comprising in‘ 
combination: 
conveyor means onto which the sheets are succes 

sively loaded at one extremity thereof in and un 
derlapping relationship from said supply means, 
said conveyor means including a plurality of side 
by-side parallel spaced endless belts which are 
moving continuously; * 

a substantial array of ?rst rollers rotatably supported ' 
by frame means above said conveyor means, said‘ 
frame means being pivotably supported only at one 
end'thereof, the remainder of said frame means‘ 
being normally supported by said rollers resting 
upon the sheets on said conveyor means, to cause 
the sheetsto be fed by friction toward the other ex 
tremity of said conveyor means substantially at the 
same speed as said endless belts of said conveyor 
means; 
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first lift means for pivoting said frame means up 
wardly about said one end thereof to raise said first 
rollers out of contact with the sheets on said con 
veyor means and hence to cause the sheets to be 
fed at reduced speed in substantial sliding contact 
with said endless belts of said conveyor means; 

stop means positioned intermediate, between the ex 
tremities of said conveyor means, said stop means 
including a stop member disposed below the plane 
of the sheet-carrying surfaces of said endless belts 
of said conveyor means so as to 'be capable of mov 
ing upwardly through the spacings of said endless 
belts‘ for temporarily arresting the motion of the 
sheets being successively conveyed thereby at re 
duced speed and hence for forming a stack of a 
predetermined number of the sheets; 

means for moving said stop member up and down 
through the spacings of said endless belts of said 
conveyor means; 

resilient means rotatably supporting a plurality of 
second rollers above said conveyor means adjacent 
said other extremity thereof, said resilient means. 
being adapted to urge said second rollers toward 
the sheet-carrying surfaces of said endless belts of 
said conveyor means to cause each stack of sheets 
formed by said stop means to be fed by friction to 
ward said other extremity of said conveyor means; 
an 

second lift means for raising said second rollers off 
the stack of sheets on said conveyor means against 
the force of said resilient means to permit the stack 
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of sheets to be readjusted into proper register with - 
the aid of the conveying motion of said conveyor 
means. ’ 

2. The apparatus according to claim 1, in which said 
first lift means includes at least one first ?uid-operated 
power cylinder having a piston slidably ?tted therein 
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8 
for pivoting said frame means upwardly about said one 
end thereof, a source of compressed ?uid associated 
with said first power cylinder, and ?rst valve means be 
tween said first power cylinder and said source of com 
pressed fluid adapted for controlling the operations of 
said first power cylinder. ' 

3. The apparatus according to claim 2, in which said 
means for moving said stop member comprises a sec 
ond ?uid-operated power cylinder communicating with 
said source of compressed ?uid, said second power cyl 
inder having a piston coupled to said stop member, and 
second valve means between said second power cylin 
der and said source of compressed ?uid adapted for 
controlling the operation of said second, power cylin 
der. 

4. The apparatus according to claim 3, in which said 
second lift means includes a plurality of arms each-hav 
ing one end thereof affixed to a rotatable shaft and the 
other end thereof coupled to a resilient member rotat 
ably supporting each of said second rollers, a turnable 
lever extending from said shaft, a third ?uid-operated 
power cylinder having a piston slidably ?tted therein 
for turning said lever whereby said second rollers can 
be raised off the sheet-carrying surfaceof said con 
veyor means, said third power cylinder being associ 
ated with said source of compressed fluid, and third 
valve means between said third power cylinder and said 
source of compressed fluid adapted for controlling the 
operation of said third power cylinder. 

5. The apparatus according to claim 4, in which each 
of said ?rst and said second and said third valve means 
is a solenoid valve. 

6. The apparatus according to claim 5, in which the 
operations of said solenoid valves are controlled by re 
spective electrical switch means'which are operated by 
cam means. 

* * * * * 


