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ABSTRACT: A series of sets of vacuum ?ngers are provided 
for feeding sheets seriatim from a stack. The stack is posi 
tioned on a paper support with movable side guides for posi 
tioning sheets of one of several preselected widths to be 
picked up by the vacuum ?ngers. Solenoid valves interconnect 
the vacuum fingers with a source of vacuum and are operated 
in response to the position of the side guides so that only those 
sets of ?ngers which are operative to engage sheets of the 
width of the paper on the support have a vacuum applied 
thereto. 
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VACUUM PAPER FEEDER 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 
This invention relates to a paper feeder and more particu 

larly to a vacuuin paper feeder for feeding paper seriatim from 
one of several preselected widths of paper. 

2. Description of the Prior Art 
In the printing art, copy sheets are typically seriatim from a 

supply, such as a stack of copy sheets, to a printing or transfer 
position where an image is placed on the copy sheets. Copy 
sheets are fed from the top of the stack by means of vacuum 
?ngers which pick up the top sheet and feed it to a transfer 
means, such as feed rollers, which feed the sheet to a transfer 

_ station. A paper support for supportingthe supply of paper is 
‘normally provided with adjustable side guides for holding 
sheets of different selected width and length. Vacuum pickup 
?ngers are provided with valves which may be closed to shut 
off the vacuum source to fingers which are not used for the 
narrower widths of paper. Such vacuum ?ngers are shown in 
US. Pat. No. l,575,892 toAshby; U.S. Pat. No. 2,262,l09 to 
Miller; US. Pat. No. 1,820,469 to Low; and US. Pat. No. 
2,986,392 to Buttner. With each of these devices, the vacuum 
?ngers are individually controlled by a valve which is 
manually operable to disconnect the respective vacuum ?n 
gers from their source of vacuum. Thus, each time the opera 
tor of the printing device wishes to change the size of paper to 
be used, he must manually adjust some of the vacuum ?ngers 
so that each of those which will come in contact with the size 
paper to be placed in the machine are connected to the 
vacuum whereas those which will not come in contact with the 
paper will not be in communication with the vacuum source. 
Such an operation is time consuming and increases the 
downtime of the machine when changing from one size paper 
to another. Also, if adjustable side guides are provided, they 
must be manually adjusted in addition to adjusting the vacuum 
?ngers. 

SUMMARY OF THE INVENTION 

In accordance with the present invention, a support is pro 
vided for supporting a stack of one of several sheet sizes. The 
support has movable sheet-positioning means for positioning 
the stack below a plurality of vacuum fingers which are 
mounted for movement toward and away from the support to 
feed sheets seriatim to suitable paper transport means. The 
vacuum ?ngers are connected to a source of vacuum. Valves 
are interposed between some of the ?ngers and the vacuum 
source and are controlled in response to movement of the 
sheet-positioning means to provide vacuum at. those ?ngers 
which are to be brought into engagement with the sheets but 
not to provide vacuum to those vacuum ?ngers which will not 
come into engagement with the sheets. 
More speci?cally, the invention contemplates the provision 

of a paper support having adjustable side guides which are in 
terconnected by a rack and pinion arrangement so that upon 
adjustment of one side guide, the opposite side guide is also 
adjusted. Several sets of movable vacuum ?ngers are provided 
above the support and are movable into engagement with the 
uppermost sheet of the stack to lift the sheet from the stack 
and feed it to suitable paper transport means. A ?rst set of 
vacuum ?ngers engages the narrowest width paper whereas 
the next wider width paper is engaged by both the ?rst set of 
vacuum ?ngers and a second set of vacuum ?ngers. An addi 
tional set of vacuum ?ngers is provided for each wider width 
of paper. Each set of vacuum ?ngers, except for the ?rst set of 
vacuum ?ngers, is provided with a vacuum control valve 
which interconnects the vacuum ?ngers with a vacuum 
source. The vacuum control valves are respectively connected 
to switches positioned under the paper support. The switch 
which is connected to the valve for the second set of ?ngers is 
located so as to vbe operated upon positioning of the side 
guides to receive paper of the next wider width. Each of the 
other switches are positioned across the bottom of the paper 
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2 
support from the switch for the next narrower width at a 
distance equal to one-half the difference in width between the 
width of paper for which it is to be operated and the next nar 
rower width. One of the paper guides is provided with one or 
more permanent magnets thereon positioned to operate the 
respective switches at the appropriate positions of the paper 
guides. 
Upon movement of the adjustable side guides, the magnets 

will operate the appropriate switches for the vacuum control 
valves so that vacuum is supplied from the vacuum source to 
those vacuum ?ngers only which are to come in contact with 
the selected paper width. It is apparent that by one single, sim 
ple operation the paper-feeding device may be adjusted to 
handle a different size paper. Thus, the operator need only 
move one of the side guides which in turn moves the other side 
guide to the proper position and causes adjustment of the 
valves so that only those vacuum ?ngers which will come in 
contact with the paper supply to be placed in the paper-feed 
ing apparatus will have vacuum supplied thereto. 

Additional advantages of this invention will become ap 
parent from the description which follows, taken in conjunc 
tion with the accompanying drawings. ' 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a top plan view of the paper-feeding device con 
structed in accordance with this invention; 

FIG. 2 is a section, taken along line 2-2 of FIG. 1, with 
parts omitted for clarity of illustration, showing further details 
of the paper feeding device; 

FIG. 3 is a fragmentary section, taken along line 3—3 of 
FIG. 1, showing a rack and pinion arrangement for adjusting 
the side guide; and 

FIG. 4 is a schematic circuit diagram which can be used 
with the valves of FIGS. 1 and 2. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

In accordance with this invention, a paper-feeding device is 
provided which includes a paper support 2 for supporting 
stacks of paper of predetermined width between adjustable 
side guide 4 which is movable in slot 5 and adjustable side 
guide 6 which is movable in slot 7. Conveniently, an end guide 
8 is adjustable in slot 9 to the length of copy paper, such as a 
stack 10, as illustrated. In addition to the relatively wide copy 
paper 10, the apparatus is adapted to feed an intermediate 
width copy paper 12 as indicated in dotted lines in FIG. I and 
the narrow width copy paper 14, also indicated in dotted lines 
in FIG. 1. The copy paper is fed seriatim by a vacuum pickup 
device 16 and fed to a sheet-transport device such as opposed 
feed rollers 18 and 20, best seen in FIG. 2. 
The vacuum pickup device includes a plurality of sets of 

pickup ?ngers, such as pickup ?nger set 22 which includes a 
pair of pickup ?ngers 24 and 25 for feeding a narrow sheet of 
paper 14; a pickup ?nger set 26 which includes pickup ?ngers 
28 and 29, which together with pickup ?nger set 22, feed 
sheets 12 of intermediate width; and pickup ?nger set 30 
which includes ?ngers 32 and 33, which together with sets 22 
and 26, feed wide copy sheets 10 through the feed rollers 18 
and 20. For purposes of illustration, only three sets of pickup 
?ngers have been illustrated and each set comprises two 
pickup ?ngers. However, it will be understood that additional 
sets could be provided and additional ?ngers could be pro— 
vided in each set, as needed to accommodate widths of paper 
other than those shown. 

All of the pickup fingers are connected through a tee 34 to 
vacuum supply 36. In addition, pickup ?nger set 26 is con 
nected to tee 34 through a solenoid valve 38 whereas pickup 
?nger set 30 is connected to tee 34 through a solenoid valve 
40, which solenoid valves are adapted to be closed when the 
paper to be fed is not wide enough to be engaged by the 
vacuum ?ngers of the respective sets. 

Conveniently, side guide 4 is provided with a rack 42 ex 
tending below support 2, and side guide 6 is provided with a 



3,617,048 
3 

similar rack 44, extending parallel to rack 42. These racks en 
gage opposite sides of a pinion 46 which is illustrated in FIG. 3 
as being rotatably mounted below support 2 by means of a 
screw 48 extending through a bearing 50 which is held in place 
by a washer 52. With this arrangement, movement of one side 
guide will cause a corresponding movement of the opposite 
side guide so that they will always be in proper position with 
respect to each other. 

In addition, one of the side guides, such as side guide 4 is 
provided with an arm 54 extending under support 2 and hav 
ing a pair of spaced pennanent magnets 56 and 58 which are 
spaced apart along arm 54 so as to control valves 38 and 40 in 
response to the position of the side guides, as more fully 
described below. 

Conveniently, a pair of switches 60 and 62 are illustrated as 
being attached to the bottom of support 2 above the path of 
arm 54 and are spaced a distance apart equal to one-half the 
difference in width of the two paper widths for which they are 
to be used. Alternatively, the switches could be mounted on a 
frame member (not shown) spaced below support 2. These 
switches are connected in series with solenoid valves 38 and 
40, respectively, which are connected to a power source 64, as 
shown in FIG. 4. Advantageously, when the side guides 4 and 
6 are moved to the intermediate position indicated as 4’ and 
6’, magnet 56 will be positioned under switch 62 to cause sole 
noid valve 40 to shut o?" the vacuum to vacuum ?nger set 30 
since this ?nger set would not be used with intermediate size 
paper 12. if the side guides are moved to the position for nar 
row width paper as illustrated in FIG. 2 as positions 4" and 
6", magnet 56 will be positioned under switch 60 and magnet 
58 will be positioned under switch 62 so that both solenoid 
valves 40 and 38 are operated to shut off vacuum ?nger sets 
30 and 26 so that the vacuum goes only to set 22 for lifting a 
narrow width paper 14 from a stack. If desired, one long mag 
net can be used in place of the two magnets shown. Of course, 
it can be seen that end guide 8 may be adjusted to the respec 
tive paper sizes or for some applications this guide may be 
omitted entirely. lf support 2 is movable from a storage posi 
tion in which the support is ?lled with a supply of paper to the 
work position shown in the drawings, it may be desirable to 
provide a memory circuit so that upon adjusting of the side 
guides while the tray in the storage position a signal will be 
provided to the memory circuit which in turn will provide a 
signal to the solenoid valves upon positioning of the tray in the 
work position. In addition, although three sets of ?ngers and 
three sizes of paper have been illustrated it will be understood 
that a lesser or greater number of sets of ?ngers and sizes of 
paper can be accommodated by providing an appropriate 
number of switches and magnets for the additional sizes. 
From the foregoing, the advantages of this invention are 

readily apparent. A paper-feeding device has been provided 
which can accommodate any one of several widths of copy 
paper. By adjusting paper-positioning means, such as side 
guides, sets of vacuum ?ngers for the different sizes of paper 
can be controlled so that vacuum is provided only to these ?n 
gers which will come in contact with the size paper positioned 
on the support. This is accomplished by providing spaced 
magnets on at least one of the side guides which are positiona 
ble under one or more switches in accordance with movement 
of the side guides to provide a control signal to solenoid valves 
which interconnects the respective sets of vacuum ?ngers with 
a vacuum supply. 
The invention has been described in detail with reference to 

a preferred embodiment thereof, but it will be understood that 
variations and modi?cations can be effected within the spirit 
and scope of the invention. 

l Claim: 
1. Apparatus for feeding sheets seriatim from one of a plu 

rality of stacks of sheets of varying width positionable in said 
apparatus, said apparatus comprising: 

a sheet support having a ?rst side for supporting any one of 
the plurality of stacks of sheets at a time; 
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4 
a plurality of vacuum ?ngers movable toward and away 
from said support for feeding said sheets seriatim from a 
stack on said support; 

means for supplying a vacuum to said vacuum ?ngers; 
valve means interconnecting at least one of said ?ngers with 

said vacuum supply means and movable between an open 
position wherein vacuum is supplied to said ?nger and a 
closed position in which vacuum is not supplied to said 
?nger; 

movable sheet-positioning means movable along a path for 
positioning one of said stacks of sheets on said support; 
and 

means for controlling said valve means in response to move 
ment of said sheet-positioning means so that vacuum is 
supplied only to those ?ngers which are engageable with a 
stack of sheets positioned on said support. 

2. Apparatus as claimed in claim 1, wherein said control 
means includes: 

spaced switches on one of said sheet support and said posi 
tioning means; and 

spaced means on the other of said sheet support and said 
positioning means for operating said switches when 
moved along a path to a position adjacent said switches. 

3. Apparatus as claimed in claim 1, wherein said positioning 
means includes: 

at least ?rst and second side guides on said support movable 
toward and away from each other to center a stack of 
paper thereon; 

a rack extending from each of said side guides toward the 
other side guide on a second side of said support opposite 
said ?rst side, said racks being generally parallel to each 
other; and 

a pinion rotatably mounted on said second side of said sup 
port and engageable by both of said racks so that upon 
movement of one of said side guides in a ?rst direction 
the other of said guides is moved correspondingly in an 
opposite direction to said ?rst side guide. 

4. A paper-feeding apparatus for feeding copy sheets 
seriatim from one of a plurality of stacks of paper of narrow, 
intermediate or wide width positionable in said apparatus, said 
device comprising: 

a paper support having a top side for supporting any one of 
the plurality of stacks of paper at a time; 

?rst and second sets of vacuum ?ngers movable together 
toward and away from said support for engaging said 
copy sheets to feed them seriatim from a stack on said 
support; 

means for supplying a vacuum to said first and second sets 
of vacuum ?ngers; 

a ?rst control valve movable between an open and closed 
position and interconnecting said second set of ?ngers to 
said vacuum supply means; 

movable paper-positioning means for positioning a stack of 
any one of said narrow, intermediate or wide width copy 
paper on said support; and 

means for moving said ?rst control valve so that vacuum is 
supplied only to said ?rst set of vacuum ?ngers responsive 
to the positioning of said narrow paper on said support 
and vacuum is supplied to both sets of ?ngers responsive 
to the positioning of said intermediate paper on said sup 
port. 

5. A paper-feeding apparatus, as claimed in claim 4, further 
including: 

a third set of vacuum ?ngers movable with said ?rst and 
second sets of vacuum ?ngers; 

a second control valve movable between an open and closed 
position and interconnecting said third set of vacuum ?n 
gers with said vacuum supply means; and 

?rst and second control means which include said moving 
means, said ?rst control means being responsive to a posi 
tion of said positioning means for holding said inter 
mediate width paper to close said second control valve to 
shut off vacuum to said third set of vacuum ?ngers and 
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said ?rst and second control means being responsive to a 
position for holding said narrow width paper in said posi 
tioning means to close said ?rst and second control valves 
to shut off vacuum to said second and third sets of 
vacuum ?ngers, respectively. 

6. A paper-feeding apparatus as claimed in claim 5, wherein 
each of said control valves further include: 

?rst and second solenoids for moving said ?rst and second 
control valves respectively; 

spaced ?rst and second switches below said support and 
connected in circuit, respectively, with said ?rst and 
second control valves and spaced from each other a 
distance equal to one-half the difference in width 
between said narrow width paper and said intermediate 
width paper; and 

magnet means movable in response to movement of said 
paper-positioning means along a path adjacent said 
switches to operate said switches in response to the posi 
tion of said paper-positioning means. 

7. A paper-feeding apparatus, as claimed in claim 6, 
wherein said magnet means includes: 

?rst and second magnets spaced apart a distance substan 
tially equal to the spacing of said first and second 
switches. 

8. A paper-feeding apparatus for feeding copy sheets 
seriatim from one of a plurality of stacks of paper including at 
least stacks of paper of narrow width, intermediate width and 
wide width positionable on said apparatus, said apparatus 
comprising: 

a paper support having a top side and a bottom side, said 
paper being supportable on said top side; 

at least ?rst, second and third sets of vacuum ?ngers, said 
?rst set of ?ngers being engageable with paper of each of 
said widths, said second set of vacuum ?ngers being en 
gageable with said intermediate width paper and said 
wide width paper only and said third set of vacuum ?n 
gers being engageable with said wide width paper only, 
said sets of vacuum ?ngers being movable toward and 
away from said support for feeding paper from a stack of 
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paper on said support; ~ 

means for supplying a vacuum to said ?rst, second and third 
sets of vacuum ?ngers; 

a ?rst energizable solenoid valve interconnecting said 
second set of vacuum fingers with said vacuum supply 
means and being movable between an open and closed 
position; 

a second energizable solenoid valve interconnecting said 
vacuum supply means and said third set of vacuum ?ngers 
and being movable between an open and closed position; 

?rst and second paper guides movable on opposite sides of a 
stack of paper to center said paper on said support; 

a rack extending from each of said paper guides on the bot 
tom side of said support; 

a pinion interconnecting said racks so that movement of one 
of said paper guides causes a corresponding movement of 
the other of said paper guides; 

at least ?rst and second activatable switch means on the 
bottom of said support in circuit with said ?rst and second 
solenoid valves, said switch means being spaced apart a 
distance equal to one-half the difference in width 
between said narrow width paper and said intermediate 
width paper; and 

?rst and second spaced magnets on one of said paper guides 
for activating said switches spaced apart a distance equal 
to the spacing of said ?rst and second switch means and 
movable with said side guides so that when said guides are 
in position to center said narrow width paper both of said 
?rst and second switches are activated so that both said 
?rst and second solenoid valves are energized to shut off 
vacuum to said second and third set of ?ngers and when 
said paper guide is in position to center said intennediate 
width paper, said second switch is activated to close said 
second_solenoid valve ener ized to shut off vacuum to 
said third set of vacuum mgers and when sand paper 
guide is in position to center said wide width paper 
neither of said switches is activated so that vacuum is sup 
plied to all three sets of vacuum ?ngers. 


