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United States 
1 

3,ll41,065 
PAPER CQLLATOR 

Charles H. Kretz, In, San Mateo, Calif., assignor to 
Kretz Collator Co., San Francisco, Calif., a corpora 
tion of California 

Filed Dec. 5, 1956, Ser. No. 626,553 
16 Claims. (Cl. 270-58) 

(Granted under Title 35, US. Code (1952), see. 266) 
The invention described herein may be manufactured 

and used by and for the Government of the United States 
of America for governmental purposes without the pay 
ment of any royalties thereon or therefor. 

This invention relates to a collating machine and more 
particularly to a collating machine in which stacks of 
sheet material to be collated move as a unit relative to a 
collector station while pickup means, moving with the 
unitary motion, gradually pick up a sheet from each stack 
and deposit it at the collector station as that stack passes 
adjacent the collector station. 

Prior art collators usually maintain the Stacks of sheet 
material stationary relative to a collector station and 
su?er from the defect of having the pickup means move 
the sheet material a considerable distance from the 
stacks to deposit it at the collector station instead of 
having the pickup means move in unison with the stacks 
relative to the collector station. _ 
An object of the present invention is to provide a 

collating machine of simple and inexpensive construction 
which is dependable in its operation. Another objector 
the present invention is to provide a collating machine 
including means for jogging collated sheets into alignment, 
selectively operable means for ‘fastening the aligned 
sheets together and selectively operable means for ejecting 
the aligned sheets from the jogging mechanism. 

Other objects and many of the attendant advantages 
of this invention will be readily appreciated as the same 
become better understood by reference to the following 
detaileddescription when considered in connection with 
the accompanying drawings wherein: 

FIG. 1 is a top view of a preferred embodiment of the 
present invention; 
FIG. 2 is aneievation view of the embodiment of 

FIG. .1 taken along the line 2—2 in FIG. 1 with only 
two stack supports and associated pickup assemblies 
shown for clarity; 
FIG. 3 is a detail view of part of the embodiment of 

FIG. 1 taken along the line 3-—3 in FIG. 2 and showing 
cam lever means for controlling actuation of the jogger 
and associated equipment; 

FIG. 4 is an isometric view of the jogger mechanism 
and associated equipment of the embodiment of FIG. 1; 
FIG. 5 is adetail view in cross-section taken along the 

line 5-5 in FIG. 2 of the receiving bin associated with 
the jogger mechanism; 

FIG. 6 is a partial view in elevational cross-section 
taken along the line 6-6 in FIG. 1; 

FIG. 7 is a detail elevation view showing part of the 
pickup mechanism about to remove the top sheet from a 
stack of sheet material; 
FIG. 8 is a detail elevation view similar to FIG. 7 

but showing the pickup mechanism having almost removed 
the sheet from the stack; 

FIG. 9 is a detail elevation view showing the pickup 
mechanism of FIG. 7 delivering a sheet at a collector 

station; 
FIG. 10 is a detail isometric view of a part of the 

pickup framework and valve mechanism with the pick 
up position being shown in solid line and the delivery 
position being shown in phantom; 
FIG. 11 is an isometric view of a group of sheets 

assembled by the collating machine of FIG. 1; 
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FIG. 12 is an isometric detail view of a support for 
sheet material stacked on edge with the planes of the 
sheets perpendicular to the direction of motion of the 
support; 

FIG. 13 is an elevation view of a stack support of 
FIG. 12; 

FIG. 14 is an isometric View of part of a collator 
having supports for stacks of sheet material carried with 
the planes of the sheets oblique to the plane of motion 
of the supports and having a single pickup assembly 
provided with multiple groups of sucker arms; and 

FIG. 15 is an elevation view of the collator of FIG. 14, 
partially in cross section, showing sheets about to be 
deposited in a collector. 

Generally the collating machine of the present inven 
tion comprises an assembly of supports for sheet mate 
rial mounted to move as a unit relative to a base so that 
each sheet material support in turn passes adjacent a col 
lector station.v The machine further comprises pickup 
means for picking up a sheet of material from each sup 
port, which pickup means is mounted to move with the 
assembly of supports relative to the base and also to 
undergo additional motion toward and away from a stack 
of paper in its respective support so that as the assembly 
of supports moves relative to the base the pickup means 
gradually picks up a sheet of paper from its support and 
deposits it at the collector station as it passes adjacent 
the collector station. The machine also includes mecha 
nism at the collector station for jogging either a single 
sheet or a group of sheets into alignment, for fastening 
the sheets together and for ejecting the sheets from 
the jogger mechanism into a receiver. Additionally, the 
invention contemplates mechanism for shifting the rela 
tive position of the jogging mechanism and receiver so 
that alternate groups of aligned sheets can be deposited 
at dilterent relative positions in the receiver. 
The invention comprehends the assembly of supports 

for sheet material moving as a unit relative to the base 
in any of numerous Ways such as, for example, having 
the supports mounted’ in the manner of a Ferris wheel, 
or mounted like ‘a train traveling on a closed loop of 
track, mounted on an endless belt, mounted for reciproca 
tion on tracks or other guides, or mounted for rotation 
about an axis through the base. 
One preferred embodiment illustrated in the drawings 

is shown in ‘FIGS. 1 through 10 as being an assembly of 
supports mounted for rotary motion relative to a base. 
The supports, indicated generally by numeral 1, are gen 
erally located circumjacent the axis of rotation and can 
be held in position in any convenient manner such as 
being mounted on separate arms like the spokes of a 
wheel but preferably they are located on a rotatable disc 
2 mounted for rotation about an axis passing through a 
base generally designated as 4 (FIG. 2). The supports 
in this case are constituted by spacer blocks 5 attached 
to the upper surface of the disc 2 plus a plurality of 
members 6 shown conveniently as being made of sheet 
metal extending generally transverse to the plane of the 
disc for constraining sheet material in or on the support. 
The members 6 can be made of sheet metal angles fas 
tened with a screw and slot arrangement, if desired, to 
the disc 2 to allow for adjusting the members 6 to re 
tain different sizes and shapes of sheet material. The 
disc 2, including the assembly of sheet material supports, 
is mounted for rotation about a central axis, being sup 
ported on an extended portion of the base forming a 
platform 8 on which supporting rollers ltl (FIG. 6) ?xed 
to the underside of the disc 2 can roll. A tubular shaft 
12 in bearing relation at 14 with the platform 8 serves 
to maintain the disc 2 and its assembly in proper rela 
tion to the base. 
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The support assembly is rotated relative to the base by 
means of any suitable motor 14' (FIG. 2) through a speed 
reduction belt and pulley arrangement terminating with 
a belt 16 engaging pulley 18 (FIGS. 2, 6) which in turn 
is ?xed to the shaft 12. A pickup means indicated gen 
erally at 26 is provided to pick up a single sheet of sheet 
material, such as paper, from the stack carried by each 
support. As the assembly rotates under the action of belt 
16, the pickup means 26*1 gradually picks up the top sheet 
from its particular stack of material and deposits it in a 
collector generally indicated at 22 supported by the base 
high enough above the disc 2 in order to clear the top of 
the support members 6. 

The Pickup Assembly 
Each support for a stack of sheet material has its own 

pickup assembly generally indicated at 26 comprising a 
suction means for lifting oi the top sheet of paper from 
the stack in the support and for releasing it into the col 
lector 22 at the proper time. The pickup assembly 26 in 
cludes a frame generally designated as 24- (FIG. 1) 
mounted so as to partake of the general unitary motion of 
the disc 2 and its associated assembly of supports, and 
also mounted for vertical movement relative to the plane 
of the disc toward and away from the material in the stack 
support. The frame 24 comprises a tube 26 (FIGS. 1, 
6, 7, 10) for conducting vacuum, a tube 28 for conducting 
pressure, clamping members 30 for spacing the tubes 26 
and 28 and holding them in a rigid framework relation 
ship, and guide rods 32 and 34 which serve not only to 
guide the motion of the framework and maintain it in its 
proper location but also serve certain other purposes to 
be hereinafter discussed. The pickup assembly further in 
cludes a pair of tubes ‘36 (FIGS. 2, 7) depending from 
the tube 26 and each terminating in a sucker 38 adjust 
ably mounted at the end of each tube 36 by threads or 
otherwise. Connected to and depending from the pres 
sure conducting tube 28 is a pair of tubes 40, each pro 
vided adjacent its end with one or more holes or a slot 
42 constituting a pressure blast nozzle for directing fluid 
pressure, usually air, against the underside of the top sheet 
of material in each stack to facilitate separating the top 
sheet from the others. A foot 46 is carried by each tube 
46 and adjustable along its length, being held in adjusted 
position as by a ‘set screw 48. The foot serves four pur 
poses: (a) to flatten and maintain flat the edges of the 
sheets of paper or other material in the stack so as to fa 
cilitate removing only the top sheet, (b) to space the blast 
opening 42 a distance equal to about the thickness of one 
sheet of material from the top surface of the top sheet of 
material, (0) to allow the pickup assembly to automati 
cally ?nd the level of the top sheet of material regardless 
of the number of sheets of material in the stack, and (d) 
to provide means in conjunction with the adjustable sucker 
tips 68 for adjusting the sucker tips 38 in the transverse 
plane relative to the top sheet of material in the stack 
in order to properly pick up various types and weights of 
sheet material. 
A motor driven pump 50 (FIG. 2) supplies both the 

suction necessary for the vacuum pickup and the pressure 
necessary for the blast separator through hoses 52 and 54, 
respectively, the flow through each hose being monitored 
by safety valves such as 56. Vacuum from the hose 52 
is supplied through a nipple 58 (FIG. 6), through a ro 
tary seal bearing block 60‘ carried by the base frame, and 
thence through central tube 62 to a vacuum manifold 64. 
The vacuum is controlled by a main vacuum control valve 
66 and passes ‘from the manifold 64- through individual 
hoses 68 to a block 70 constituting part of the framework 
of the pickup assembly and serving as the chamber or 
valve block for the cyclically operating individual vacuum 
control valves 72. If desired, a separate petcock 74 can 
be provided for each pickup assembly to control its own 
vacuum supply. The valve 72 serves to cyclically connect 
the tube 26 alternately with vacuum and atmospheric pres 
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sure, the vacuum being supplied through the channel 76 
(FIG. 6) in the block 70 and thence through the bore 78 
in the valve 72 when it is in the position shown in FIG. 
6 and in solid line in FIG. 10. The valve 72 is urged into 
this position by the coil spring 86 and will remain there 
as long as permitted to do so by the relative positions of 
the pickup assembly frame and the valve 72 which are 
governed (in a manner hereinafter explained) by the co 
action of the cam 82 with the cam follower rollers 84 
and 86 (FIG. 6) which are attached to guide rods 32 and 
34, respectively. In the alternate position of the valve 72 
shown in phantom line in FIG. 10‘ the tube 26 is con 
nected to the atmosphere through port 88, the connecting 
chamber 90, and the bore 78 while the vacuum passage 
'76 is blocked off by the surface of the valve 72 opposite 
the port 88. The pickup assembly is urged downward 
toward the support for sheet material by a coil spring 92 
(FIGS. 2 and 6). 

Pressure to the blast nozzles is supplied from the hose 
54 through the nipple 94, the hollow shaft 96, the pres 
sure manifold 98 and individual hoses 100 leading to each 
tube 28. The main pressure supply is controlled by a 
main control valve 102 and the supply of pressure to each 
blast nozzle is controlled by a rotary cam-operated valve 
104. The valve 104 is operated by the lever 106 which 
constitutes a cam follower coacting with the cam 108 
(FIGS. 6 and 10) ?xed to and extending upward from 
the disc 2. The coil spring 110‘ (FIG. 10) urges rotation 
of the valve and lever 106 in a clock-wise direction as 
viewed in FIG. 10 so that the follower lever 106 bears 
against vertical surface 112 of the cam 108 in the situa 
tion shown in solid line in FIG. 10 where the valve 104 
is admitting pressure from the hose 100 to the tube 28. 
In the phantom line position shown in FIG. 10 the fol 
lower lever 106 has rotated clock-wise through 90° and 
.has cut off the pressure supply to the tube 28. 
Cam means for causing the supplementary motion of 

the pickup assemblies toward and away from their respec 
tive sheet material supports and cam means for causing 
operation of the suction control valves 72 can conven 
iently be incorporated more or less in the single continu 
ous cam 82 circumscribing the axis of rotation of the disc 
2 as shown particularly in FIG. 2. For structural conven 
ience in supporting the cam 82 a portion 114 of it, not 
generally used for camming, is anchored on a support 
column 116 carried by the framework of the base 4. 
Each pickup assembly 20 descends under the action of 
gravity aided by the spring 92 as its follower roller 84 
descends along the lower portion of the cam v82 and is 
forced upward as the roller 84 rises along the rising sur 
face of the cam 82. Since the desired motion of the valve 
72, for a large part of the time, is similar to that of the 
assembly 20, the same cam 82, merely being made wide 
enough to accommodate roller 84 and roller 86, can be 
used. However, at the collector station, as shown in ref 
erence to the right hand pickup assembly in FIG. 2, it is 
required that the valve 72 be elevated relative to the as 
sembly 20' and to accomplish this it suffices to add a small 
protuberance to the high side of the cam surface 82 in 
the form of a block 118 screwed or otherwise fastened to 
cam 82. The rising of the roller follower 86 upon the 
block 118 raises the rod 34 to displace the valve 72 into 
a position where it ‘blocks off the vacuum supply to the 
suckers 38 and simultaneously admits atmospheric pres 
sure to them through tubes 26 thus causing the suckers to 
drop the sheet of sheet material (until then carried by 
them) into a collector which, with its associated mech 
anism, will now be described. 

The Collector and Associated Mechanism 

The collector into or onto which the pickup assem 
blies sequentially deposit their respective sheets of mate 
rial is indicated generally at 22. It can be of any con 
venient construction such as a platform, a moving belt 
or the like or a chute. In the preferred embodiment 
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illustrated, it comprises what might be designated as a 
‘collector tray made up of a base plate 120 (FIG. 4) hav 
ing a guide wall 122 on one side and what amounts to 
a second guide wall 124 oriented to engage an edge of 
sheet material deposited in the collector tray which is 
nonparallel to the edge engaged by the guide 122. The 
members 122 and 124 combine to retain sheet material 
in the tray. The collector and its associated equipment 
are supported by the base 4, being carried by a plate 
126 fastened to part of the base structure such as angle 
iron braces 128 and 13%. 
To assist in guiding a sheet of material released by 

the suckers of a pickup assembly onto the collector 120, 
curved spring ?ngers 132 are provided, each having a 
pivoted ar-m 134 which, under the action of gravity and/ 
or a light spring, engage each sheet of material and re 
tain it against the upper surface of the tray 120. 
For aligning a group of sheets deposited in the col 

lector 120 a jogger mechanism is provided comprising 
a pair of pusher elements 136 adapted to engage a 
pair of non-parallel sides of sheet material deposited in 
the collector to urge the sheet material against the pair 
of guides 122, 124. The pusher elements 136 could be 
mounted independently but conveniently are mounted as 
part of a unit including a base plate 138 which, in e?fect, 
forms an extension of the base plate 120‘ of the collector 
tray. The pusher member 138 is carried by the plate 
120‘ and mounted for movement relative thereto by virtue 
of the slot and pin connections 140, 142. The slots 140 
are cut on the bias relative to the plate 120 so that as 
the pusher 138 is moved, sliding along the pins 142, it 
engages any sheets of material extending beyond the 
borders of the plate 120' and urges them simultaneously 
against the constraining walls 122 and 124. Any conven 
ient mechanism can be used to operate the pusher mem 
ber 138. Such a mechanism is shown as including a 
solenoid connected through link 146 and associated crank, 
shaft, and lever mechanism to the link 148 pivotally 
pinned at 150‘ to the pusher 138. After the disc 2 has 
rotated sufficiently to deposit a predetermined desired 
number of sheets such, for example, as one from each 
stack of material, on the collector 120, the solenoid 144 
is energized to move the pusher member 138 toward the 
plate 120‘ so that the pusher elements 136 urge the group 
of sheets on the collector into alignment. If desired, 
when assembling a large number of sheets, each sheet 
may be aligned independently just after it has been 
deposited in the tray and before the following sheet is de 
posited in the tray. A spring return 151 returns the 
pusher member 138 to the position shown in FIG. 4. 
The means for energizing the solenoid conveniently com 
prises a switch 152 (FIG. 3) operated by a cam follower 
arm 154 (FIGS. 2 and 3) pivoted on a plate 155 form 
ing part of the base framework 156 and actuated by a 
roller type cam 158 (FIGS. 2 and 3) depending from 
the bottom of disc 2. 
Under some circumstances it may be desirable to 

fasten together, as by stapling or otherwise, groups of 
sheets of material in the collector after they have been 
jogged into alignment. To accomplish this function the 
preferred embodiment shows a more or less conventional 
sttapler adapted for automatic operation. One or more 
staplers can be used and placed in any desired location 
such as along one edge of the sheets of material. How 
ever, the illustrated embodiment shows a single stapler 
1611 adapted to staple the corner region. The stapler is 
supported on a bracket extending from the plate 126‘ and 
is operated by a solenoid-actuated lever 162. This sole 
noid, provided with a manually operated selector switch 
to disable it at will, is controlled conveniently by a switch 
identical to switch 152 which in turn is operated by a 
pivoted cam follower 164, similar to arm 154, actuated 
by a roller cam similar to 158 and carried on the same 
shaft therewith. The operation of the stapler follows 
the jogging step. 
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6 
To facilitate ejection of the group of sheets from the 

collector 120 after the sheets have been jogged and, if 
desired, stapled, the guide 124 is preferably made mov 
able. It is slidably mounted on the plate 126 and its 
motion relative to the plate 126 is facilitated by rollers 
166. When it is desired to eject a group of jogged sheets 
from the collector 120‘ the plate 124 is lowered, conven 
iently by means of a solenoid mechanism, until the upper 
surface 168 of the plate 124 is below the level of the 
sheets in the collector 120. The group of sheets is then 
ejected from the plate 121} by any convenient means such 
as the continuously driven power roller, of rubber or the 
like, 170 driven by motor 172, coacting with the idler 
rollers 174 carried by the plate 124. The power roller 
171} is arranged so that its upper surface is approximately 
tangent to the upper surface of the plate 120‘ so as to 
engage the lower side of sheet material in the tray 120. 
The plate 124 is moved by a solenoid 176 through a 
linkage generally indicated at 178 and returned by a 
spring 181}. The actuation of the solenoid 176 is accom 
plished in sequence with the jogging step and, if opera~ 
tive, the stapling step, by means of a third arm 182 (FIG. 
3) similar to the arms 154- and 164, actuated by a roller 
similar to roller 158. in addition, the solenoid for the 
gate 124 has in its circuit a manually operable selector 
switch which can disable the solenoid at will. 

Bundles or groups of sheets of sheet material ejected 
from the collector are conveniently deposited in or on 
a receiver. The receiver can be in any shape or form 
such as a table, a platform, a box, a moxing belt, etc. 
However in the preferred embodiment it is shown as a 
sort of bin generally indicated at 184. The receiving bin 
184 is more or less in the form of an open box adjustable 
in size by means of a movable rear wall 186 held in place 
by thumb screws 188. The bin has one or more loosely 
pivoted arms 1'90 acting in a manner similar to arms 134 
to guide bundles of sheets into the bin and retain them in 
place. For reasons to be discussed in connection with 
the operation of the equipment, the bin 184 is shown as 
being mounted for adjustment into at least two different 
positions relative to the collector tray. As seen in 
FIGS. 4 and 5 ‘the bin 184 is carried on rollers 192 which 
are mounted to turn on axles carried :by the supporting 
bracket 194 which supports the bin assembly. The bin is 
held against rollers 192 by retaining spring 195 but can 
be shifted sideways, in the modi?cation shown, into one 
of two positions, by any convenient means. This means 
is illustrated as including a solenoid 196 together with 
a linkage arrangement generally designated as 198 and 
return springs 200‘. The bin shifting‘ mechanism has a 
separate manually controlled selector switch for disabling 
it, but when this switch is in the “on” position, the mecha 
nism is actuated by a switch 292 (FIG. 4) which itself is 
operated by a lever 204 forming part of the ejector gate 
mechanism. This causes the bin shifting mechanism to 
operate in proper sequence relative to the ejector mecha 
nism so that upon the ejection of one group of sheets, the 
bin is shifted into its alternate position and remains there 
until the next group of sheets has been ejected after which 
it returns to its original ?rst position. 

Operation 
In using the embodiment of the invention shown in 

‘FIGS. 1 through 10, the supports 1 are ‘each loaded with 
a stack of sheet material such as paper which it is de 
sired to collate. In the embodiment shown in FIG. 1, 
there are eight supports for sheet material which means 
that, with this embodiment, a pamphlet having a maxi 
mum of eight sheets can be assembled with each revolu 
tion of the disc 2. Embodiments capable of handling a 
greater number of sheets per revolution can obviously 
be made by using a disc 2 of larger diameter or by mak 
ing a multi-deck arrangement of two or more discs 2 or 
two more sets of supports carried by the same disc. 

After the sheet material supports have been loaded 
with the stacks of paper, for example, the switch con 
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trolling the motor 14 is thrown starting rotation of the 
stack support assembly. Next, assuming that it is desired 
to jog, staple, and eject groups of eight sheets, the sepa 
rate manual control switches for each of these operations 
is thrown into the “on” position. Considering each of 
the supports 1 as being designated in sequence by the 
letters A through H, it will be observed that the rollers 
158 actuating the arms 1'54, 164 and 182 to initiate the 
jogging, stapling and ejecting steps, are located adjacent 
support H so that these steps will occur only after all 
eight sheets have been deposited in the collector 22. 
With this in mind, the operator watches the rotation of 
the disc 2 until the suckers ‘38 of the pickup assembly 
20 associated with support A are approaching the surface 
of the stack in support A and at that same instant throws 
the switch energizing the pump 50 to apply suction to 
the suction manifold 64 and pressure to the pressure 
manifold 98. Thus the ?rst sheet to be picked up will 
be from support A and the others will follow in proper 
sequence insuring that the ?rst jogging and stapling 
action will take place only after a full group of eight 
sheets has been deposited in collector 22. 
With the pump ‘50 in operation the top sheet from each 

stack is gradually picked up and deposited in the collec 
tor 22 as the disc 2 rotates clock~wise as viewed from 
the top in FIG. 1. The pickup assembly 20 for each 
stack descends towards the top of the stack as its roller 
84 descends to the lower portion of the cam 82. This 
descent of the assembly 20 is accomplished by gravity 
acting on the mass of the assembly plus the spring 92. 
When the ‘foot 46 reaches the top of the top sheet in the 
stack, the assembly 20 comes to rest and the sucker 38 is 
so adjusted on its threads that it is close to or resting 
against the upper surface of the top sheet as seen in 
FIG. 7. Under the action of suction through the tube 
36 combined with an air blast emitted from the opening 
42 the sucker 38 picks up the top sheet only from the 
stack of material. This function is assured by the air blast 
from 42 keeping the uppermost several sheets of the stack 
separated from one another. In addition, as seen in 
FIG. 8, where the assembly 24} has started to rise away 
from the stack lifting with it the top sheet, the separation 
of the top sheet from the others is insured by one or 
more curved spring wires 204’ fastened to and extending 
upward from the stack supports 1. Occasionally, despite 
the air blast from 42, two sheets may tend to stick to 
gether because of electrostatic attraction or otherwise 
but invariably the combination of the air blast from 42 
with the wires 204' will separate the top sheet. Often 
the sheets are separated without ever touching the wires 
2&4. 
As the support assembly continues to rotate, the roller 

84 rides up along the ascending surface of the cam 82 
lifting up the pickup assembly 2b‘ with its single sheet 
of paper held by the sucker 38. As the pickup assembly 
20 rises, the cam follower 106 rides up along the vertical 
surface 112 of the cam 198 (FIG. 10‘) and as the motion 
is continued, the surface 112 no longer obstructs the 
motion of lever 106 so that this lever can turn under the 
action of spring 110 and close the valve 1% cutting off 
the air blast supply to the nozzle 42. This is desirable at 
this time since the air blast is no longer needed to 
separate sheets of paper and its continuance would be 
undesirable since it might tend to blow the selected sheet 
of paper off the sucker 38. The pickup assembly 20 rises 
until it is high enough to be above the top surface of the 
collector 22 as shown in FIG. 2. As it reaches the posi 
tion directly above the collector 22 the sheet of paper has 
been pulled under the spring ?ngers 132 and has been 
engaged by the arms 134- which tend to strip it off the 
suckers 38. When the paper is in position directly over 
the collector 222, the roller ~86 has ridden up on the block 
118 (FIG. 2) and raised the valve ‘72 to the position 
shown in FIG. 2 and also in phantom line in FIG. 10 
thus cutting off the vacuum supply to the suckers 38 
and subjecting them to atmospheric pressure so that they 
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% 
release the sheet of paper which then falls to rest on the 
collector 22. This event is just about to occur in the 
con?guration shown in FIG. 9 where the arms 134» have 
already started to strip the sheet of paper shown in phan 
tom line from the suckers 38. 

After the last of the sheets from the eight supports has 
been deposited in the collector 22, continued rotation of 
the disc 2 brings the roller cam 158 into engagement with 
the cam follower arm 154 to actuate the switch 152- (FIG. 
3) which energizes the solenoid 144 (FIG. 4) to cause the 
pusher member 138 to jog the eight sheets in the collector 
22 into alignment against the plate 124 and the guide 122‘. 
Very soon thereafter continued rotation of the disc 2 
causes motion of the lever arm 164 (FIG. 3) to energize 
the solenoid acting on the stapler lever 162 (FIG. 2) to 
cause the stapler 160 to staple the corner, in this instance, 
of the group of sheets as shown in FIG. 11. Promptly 
thereafter the continued rotation of the disc 2 causes 
motion of the lever arm 182 (FIG. 3) to energize the 
solenoid 176 (FIG. ‘4) to depress the gate 124 which 
slides easily along the rollers 166. The power driven 
roller 170 engages the lower surface of the group of 
stapled sheets in the collector 22 and, coacting with the 
idler rollers 174, transports the pamphlet over the top of 
gate 124 above the surface 168 and deposits it in the re 
ceiver bin 184. The cycle is then repeated. 

Sometimes it may be desired to deliver the groups of 
sheets or pamphlets into the receiver bin in the form of a 
staggered stack where periodically, for example on alter 
nate cycles, a pamphlet or group of sheets is displaced 
from the preceding one so that it is easy to separate from 
the pile. This situation may be desired when a machine 
having, for example, only eight stacks is to be used to 
assemble pamphlets of, say, twelve sheets. In this case a 
?rst run would be made with the ?rst eight sheets being 
assembled, without stapling, into groups which are piled 
into the receiver bin in a staggered stack wherein each 
group of eight sheets is displaced, say, laterally from the 
adjacent groups. The next run ‘of the machine would be 
used to assemble the additional four sheets for each 
pamphlet, also into a staggered pile. Then the two stag 
gered piles can be manually paired so that a group of 
eight sheets removed from the ?rst pile is manually at 
tached to a group of four sheets from the second pile and 
then the complete twelve sheets are manually stapled. 
This function of staggered piling into the receiver bin 
184 is accomplished by throwing into the “on” position 
the manual switch for the bin-shifting mechanism. There 
after the motion of the lever 204 (FIG. 4) occasioned by 
the occurrence of the ejection step causes alternate opera 
tion of the push-on, push-off switch 2&2 which controls 
the solenoid 196 (FIG. 5) thus producing a pile of stag 
gered groups of sheets as shown at 206 in FIG. 5. The 
sequence of events would be as follows. As the solenoid 
176 (FIG. 4) is energized, it starts motion of the linkage 
178 which lowers the gate 124 and causes ejection of the 
group of sheets from the collector 22 into the bin 184 
by the coaction of roller 170 with roller 174. After this 
has occurred the solenoid 176 is deenergized and the 
spring 180 returns the gate 124 into blocking position and 
simultaneously causes the lever 204 to actuate the switch 
202 supplying power to the solenoid 196. Solenoid 196 
thereupon, through linkage 198, shifts the bin 184- into the 
phantom line position shown in FIG. 5 where it remains 
because power is continuously supplied to solenoid 1% 
until the switch 262 is given another push. Upon the 
next rotation of the disc 2 another group of sheets is 
deposited in the bin 184 in staggered relation to the ?rst 
mentioned group and at the end of this cycle the switch 
292 is given another push by the lever 204 deenergizing 
the solenoid .196 and permitting the bin 184 to be shifted 
into the solid line position in FIG. 5 by the spring 20-0. 
The staggered piling in the receiver bin can also be used 

to advantage where two pamphlets are to be assembled 
‘simultaneously when the total number of sheets in the two 
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pamphlets does not exceed the number of supports on the 
disc 2. For example, if one pamphlet of ?ve sheets and 
another pamphlet of three sheets have to be assembled, 
this can be done simultaneously with the use of the shift 
ing receiver bin. In such a case an addtional set of roller 
cams similar to 158 would be attached beneath the disc 
v2 to actuate the jogging, stapling, ejector, and bin-shifting 
mechanisms during the interval between the passage of 
support E by the collector 22 and the passage of support 
F past the collector 22. 

Although the operation of the embodiment of FIG. 1 
is described in relation to a single collector, there can, of 
course, be a plurality of collector stations used both with 
this embodiment and with other embodiments of the in 
vention. In the case of the rotating disc type of assembly, 
a plurality of collector stations could be installed around 
the periphery of the disc, each with its own set of cam 
actuated switches similar to 152 and the cam 82 would be 
modi?ed to cause cycling of the pickup assemblies more 
frequently than once per revolution of the disc-namely, 
once for each collector station. Also by using a sepa 
rate cam similar to 82 ‘for each pickup assembly, certain 
of the pickups can be made to deliver to only one collector 
station and other pickups can be made to deliver to only 
another collector station. The operation of these modi?ed 
forms is in all other respects generally similar to the 
‘operation of the embodiment of FIG. 1. 

Support Structure for Orr-Edge Stacks of Sheet Material 
Although the embodiment of FIG. 1 shows the supports 

for the stacks of sheet material carrying the sheet material 
with the surfaces of the sheets parallel to the surface of the 
disc or table supporting the assembly of supports so that 
the motion of the sheets, as the assembly of supports 
moves as a unit, is in a direction parallel to the planes of 
the sheets, the stacks of material can equally well be sup 
ported on edge. This type of support is applicable to the 
rotary disc type of assembly such as shown in FIG. 1 
or to the other types of support assemblies described here 
inbefore: for example, the traveling train type, the endless‘ 
belt type, and the reciprocation type. The stacking of the 
material in the supports on edge, that is, with the planes 
of the material generally oblique to or perpendicular to the 
plane of motion of the assembly of supports allows for 
including more stacks of material in the same linear or 
circumferential distance along the assembly of supports. 
For example, as applied to the embodiment of FIG. 1, 
on-edge stacking of the sheets with their planes perpendicu 
lar to the plane of the disc 2 would permit of stacking 
perhaps three or four times as many stacks of material 
on the same size disc, i.e., instead of eight, perhaps twenty 
four or thirty-two. 
A suitable support for ‘on-edge stacking of sheet material 

perpendicular to the plane of motion of the support is 
shown in detail with part of the associated pickup mech 
anism in FIGS. 12 and 13, FIG. 12 being an isometric ele 
vation View and FIG. 13 being a side elevation view. 
A suitable support for on-edge stacking of sheet material 
with the planes of the sheets oblique to the plane of motion 
of the supports is shown in FIGS. 14 and 15. 
Although FIGS. 12 and 13 show the supports so ar 

ranged that the sheets of material are oriented with their 
planes perpendicular to the plane of motion of the sup 
port and also perpendicular to the direction of motion 
of the support, the invention nevertheless comprehends 
arranging the support so that the planes of the sheets 
of material are oriented perpendicular to the plane of 
motion of the support but parallel to the direction of 
motion of the support. That is, for example, if the sup 
port of FIGS. 12 and 13 be regarded as applied to a 

‘ disc, then the thickness of the stack of sheets of material 
' would be regarded as extending circumferentially or 
tangentially but it could be arranged, within the scope 
of the invention, that the thickness of the stacks would 
extend radially with the planes of the sheets thus perpen 
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10 
dicular to the radius of the disc. Furthermore, the 
capacity of a given size disc, assuming it is suf?ciently 
large, can be increased by arranging one or more plural 
ities of stack supports lying on concentric circles of the 
disc. This arrangement can be constructed with the 
planes of the sheets of material extending either tan 
gentially or radially and with the sheets either on edge 
or ?at, in each case with suitable modi?cation of the 
collector. 

In FIGS. 12 and 13, numeral 208 represents a portion 
of the support of a support assembly which may be the 
equivalent of the disc 2 in ‘the embodiment of FIG. 1 or 
the main body of a reciprocating assembly or the like. 
A plate 210 carried by the body 208 serves as a backing 
‘for the on-edge stack of sheet material 212. The plate 
215 is slidable along the body 208 and is held snugly 
and ?rmly perpendicular to it by means of a plurality 
of rollers 214 carried on a shaft 216 supported by cars 
218 depending from foot 226 which latter slides on the 
upper surface of the body 208. If the body 298 be 
regarded as a portion of a disc such as disc 2 in the 
embodiment of FIG. 1, then it should be noted that the 
car 218, not visible in FIG. 12, which supports the end 
(not visible) of shaft 216 remote from the observer of 
FIG. 12, extends through a slot, not shown, in the body 
258. The plate 210 is urged to the left in FIG. 13 by a 
spring 222 but is held against motion at certain times 
by a pair of pawls 224- (one not visible) carried by the 
ears 218 and engaging ratchets 226 (one not visible). 
Each pawl is urged into engagement with its ratchet by 
a spring 228. The face of the stack of sheet material 
opposite that engaging plate 210 is supported by a plate 
230‘ fastened to the body 208 by an angle portion 232 
and brackets 234. A cranked rod 236 is carried by arms 
238, 240 supported by ears 242 extending ‘from the plate 
23%. By virtue of notched-out portions 244 of the plate 
‘230 the end portions 246 of the rod 236 are enabled, 
under certain circumstances, to push against the stack of 
sheet material. To accomplish this pushing action, a 
roller follower 248 is provided carried generally at the 
center of a shaft 250 which connects the corresponding 
ends of arms 238 and 240. Follower 248 is capable of 
riding up on a earn 252. Similar roller vfollowers 254 
are provided for pawls 224 to coact with cams 256‘. 
A pickup assembly shown in part at 258 is provided 

in the usual fashion with air blasts 260‘. 

Operation 
In operation the body 208 forming part of the support 

assembly moves, either rotating or translating, and its 
motion carries the roller vfollowers 2498 and 254 with it, 
of course. The roller ‘24S rises up on its cam 252 forcing 
the cranked rod 236 to the right in FIG. 13 until it is 
in the solid line position wherein the end portions 246 of 
the rod 236 force the lower portion of the stack of sheet 
material 212 away from the plate 230. While the rod 
portions 246 remain in this position the roller followers 
254 ride up on their cam surfaces 256 displacing the 
pawls 224 from their respective ratchets 226, thus en 
abling the spring 222 to urge the plate 210 toward the 
plate 230 to take up whatever slack has occurred by 
the removal of a sheet of material ‘from the stack 212 
previously in the cycle. Subsequently, with further mo 
tion of the assembly, the rollers 254 ride o? of their 
cams 256 allowing the springs 228 to return the pawls 
224 into engagement with their ratchets 226. Thereafter 
the roller 243 descends from its cam surface returning 
the end portions 246 of the rods 236 to their neutral 
positions out of engagement with the stack 212. (The 
brackets 234 limit the motion of portions 246.) This 
permits a slight loosening of the sheets in the stack 212 
between the con?nes of the plates 210 and 230 enough 
to enable the blast from the blast tube 260 to separate 
the top sheets so that the pickup assembly 258 can there 
after remove the single frontmost sheet ‘from the stack 
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by vertical motion under the action of cams or the like 
as shown by the arrow and dotted line position in FIG. 
13. Conveniently the sheets can be deposited in an in 
clined collector similar to that shown in FIG. 15 and 
described hereinafter. 

Multiple Pickup Structure 
Although the embodiment of FIG. 1 shows a separate 

reciprocating pickup assembly for each support for a 
stack of material, it is sometimes convenient to use a 
single reciprocating assembly with a plurality of sucker 
groups to act simultaneously on a plurality of stack sup: 
ports. Such ‘an arrangement is shown in part in the de 
tailed drawings of FIGS. 14 and 15, the former being an 
isometric elevation view showing features of the multiple 
sucker arrangement about to remove sheets from several 
stacks and the latter being an elevation view partly in 
cross section showing sheets being deposited in a collector. 
The stack supports shown in FIGS. 14 and 15 happen 

to be of the type wherein the sheets of material are 
oriented with their planes oblique to the plane of motion 
of the supports. n 

In FIG. 14 the numeral 262 designates a disc or similar 
body of a rotary or translatory assembly of supports. A 
plurality, shown only for example as three, of stack sup 
ports 264 is shown with the supports overlapping one 
another for convenient access by the multiple sucker arm 
arrangement generally designated as 266 and ‘for con 
serving space on the body 262. The inclined orientation 
of the supports 264 While permitting more stacks to be 
associated in a given linear or circumferential distance 
of the assembly requires that the suckers be also inclined 
as apparent at 268. The pickup assembly is generally 
similar to that shown in the body of FIG. 1 with the 
exception that three separate valves 270, 272 and 274 
with associated cams must be provided for the three 
sucker arms, respectively. Each sucker arm has asso 
ciated with it in the usual manner a blast tube 276. 
As is shown in FIG. 15 the collector 278 is conveni 

ently inclined so that the sheets can be deposited in 
sequence from each sucker group .arm. The valves 2701, 
272, 274 operate in sequence ‘dropping the respective 
sheets into the collector 278. In FIG. 15 the ?rst of a 
group of sheets from one multiple pickup arm assembly 
has just been released into the collector and the other 
two are about to follow. The jogger used with this type 
of inclined collector jogs only in a direction perpendic 
ular to the plane of the drawing since gravity serves to 
perform the jogging function in the opposite direction by 

' urging the sheets against the side 2841‘ of the collector. 
Re?nements of the various embodiments heretofore 

described can include the installation of such items as 
automatic equipment actuated by a counter to terminate 
operation of the collator when a predetermined number 
of cycles has occurred and automatic equipment actuated 
by, for example, an electric contact of, say, the foot 46 
with the block 5 to shut off the collator when a support 
is empty of sheet material. 

Obviously many modi?cations and variations of the 
present invention are possible in the light of the above 
teachings. It is therefore to be understood that within 
the scope of the appended claims the invention may be 
practiced otherwise than as speci?cally described. 
What is claimed is: 
l. A collator comprising an assembly of spaced sup 

ports, each for supporting a stack of sheet material; a 
base; a collector tray carried by said base; means mount 
ing said assembly for rotation relative to said base so 
that each of said stack supports approaches in turn adja 
cent to said collector tray; a vacuum pickup assembly, 
for picking up a single sheet of material, associated with 
each stack support .and mounted to rotate in unison with 
its stack support relative to said base; each said vacuum 
pickup assembly comprising a framework mounted for 
motion relative to its stack support and including a sucker 
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tip mounted on said framework, a blower nozzle oriented 
to direct a blast against the edges of sheet material in 
said stack support to separate the top sheet from the 
others, a foot mounted on said framework and adapted 
to engage the top. surface of the stack of sheet material 
in said stack support and thus to stop the motion of said 
pickup assembly relative to said stack and to space said 
nozzle relative to the top of said stack; and means, oper 
able as said support assembly rotates relative to said base, 
for causing each pickup assembly framework to move 
its sucker tip toward and away from its respective stack 
to gradually lift off the top sheet from the stack and to 
deposit said sheet in the collector tray. 

2. The collator of claim 1 wherein said foot is adjust 
able relative to said nozzle whereby the position of the 
opening of said nozzle can be adjusted relative to the 
top of the stack of sheet material. 

3. The device of claim 1 further including means oper 
able upon rotation of said support assembly after the 
desired number of sheets of material has been deposited 
in said collector tray for sequentially jogging said desired 
sheets into alignment, automatically fastening the aligned 
sheets together, and thereafter ejecting the fastened sheets 
from said collector tray. 

4. The device of claim 1 further including a receiving 
bin for receiving sheet material ejected from said collector 
tray after completion of a loading cycle; means mount 
ing said bin for shifting movement relative to said col 
lector whereby saidrbin can receive sheet material from 
said collector tray in at least two different stacks; and 
means operable after the completion of alternate loading 
cycles of said collector tray for shifting said receiving 
bin a distance less than the width of said sheet material 
so that the sheets are delivered from said collector tray 
into said receiving bin in the form of a stack of staggered 

' groups of sheets. 

5. The device of claim 1 wherein said last-named 
means includes cam means, and cam follower means on 
said framework coacting with said cam means; said 
device furthercomprising cam-operated valve means on 
said framework for controlling the ?uid pressure to said 
blower nozzle and the vacuum to said pickup assembly, 
and cam means for operating said valve means. 

6. A collating machine comprising a base; a collector 
for sheet material; an assembly including a plurality of 
spaced supports for sheet material mounted for motion 
as a unit relative to said base and so that each support 
in turn passes adjacent said collector; a pickup assembly 
for each support mounted to partake of the unitary mo 
t1on_of the assembly of supports and .also mounted for 
motion relative to the surface of sheet material in its 
respective support to pick up material from said sup 
port; and means for causing said pickup assembly to 
undergo said relative motion and to gradually remove 
a sheet from said support as said assembly of supports 
undergoes said unitary motion and to deposit said sheet 
in said collector as said pickup assembly passes adjacent 
said collector. 

7. The machine of claim 6 wherein said assembly is 
mounted for rotary motion relative to said base and 
wherein said spaced supports are disposed generally cir 
cumjacent the axis of said rotary motion. 

8. The machine of claim 6 wherein said means to 
cause said pickup assembly to undergo said transverse 
motion and to pick up and deposit sheet material in 
cludes cam follower means on said pickup assembly and 
cam means coacting with said cam follower means. 

9.. The machine of claim 6 further including a bin for 
receiving sheet material from said collector, and means 
for shiftlng the relative positions of said bin and col 
lector after receipt in said bin of a ?rst predetermined 
group of sheets from said collector so that a second pre 
determined group of sheets is deposited from said col 
lector at a predetermined location in said bin different 
from the location of said ?rst group of sheets. 

10. A collating machine comprising ‘a base; a collector 
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for sheet material; an assembly including a group of 
spaced supports for sheet material mounted for motion 
as a unit relative to said base and so that said supports 
pass in turn adjacent said collector; a pickup assembly 
having ‘a plurality of pickup tips spaced to engage simul 
taneously sheet material in, respectively, a plurality of 
said group of supports, said pickup assembly being mount 
ed to partake of the unitary motion of said assembly 
of supports and also mounted for motion transverse to 
the surfaces of sheet material in said plurality of said 
group of supports to pick up material from said supports; 
and means for causing said pickup assembly to undergo 
said transverse motion and to gradually remove ‘a sheet 
simultaneously from each of said plurality of supports as 
said assembly of supports undergoes unitary motion and 
to deposit said sheets in said collector as ‘said pickup 
assembly passes adjacent said collector. 

11. A collating machine comprising a base; a collector 
for sheet material; an assembly including a plurality of 
spaced supports for sheet material mounted for motion 
as a unit relative to said base so that each support in turn 
passes adjacent said collector; a pickup assembly for each 
support mounted to partake of the unitary motion of the 
assembly of supports and also mounted for motion toward 
and away from the sheet material in its respective sup 
port to pick up material from said support; and means for 
causing said pickup assembly to undergo said second men 
tioned motion and to gradually remove a sheet from said 
support as said assembly of supports undergoes said uni 
tary motion and deposit said sheet in said collector as said 
pickup assembly passes adjacent said collector. 

12. The machine of claim 11 wherein the sheet material 
is disposed in its support in a stack so oriented that the 
direction of motion of the support is transverse to the sur 
faces of the sheets of material in said stack. 

13. A collating machine comprising a base; an assem 
bly including a plurality of supports for sheet material 
mounted to rotate as a unit relative to said base and 
spaced from each other circumjacent the axis of rotation; 
a collector for sheet material carried by said base; a 
pickup assembly for each support carried by said rotatable 
assembly adjacent its respective support and adapted to 
pick up a sheet from its support and deposit said sheet 
in said collector; said pickup assembly including a frame 
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mounted for motion transverse to the direction of its 45 
motion with said rotatable assembly and toward and away 
from the sheet material in said support, said frame being 
provided with sucker means for lifting sheet material, 
pressure blast means for separating sheets of material, 

14 
and an adjustable foot located to engage said sheet mate 
rial to maintain ?at the edges thereof and space the blast 
means relative to said sheet material; means for causing 
periodically said transverse motion of said frame com 
prising cam means ?xed relative to said base and coacting 
cam follower means on said frame; valve means for alter 
natively connecting said sucker means with a source of 
vacuum and with atmospheric pressure; cam means ?xed 
relative to said base and coacting cam follower means 
attached to said valve means for actuating said valve 
means; second valve means for connecting said blast means 
to a source of pressure; and cam means carried by said 
rotatable assembly and coacting follower means connected 
to said second valve means for actuating said second valve 
means. 

14. A collating machine comprising a base; a collector 
for sheet material; an assembly including a plurality of 
spaced supports, arranged to support sheet material on 
edge, mounted for motion as a unit relative to said base; 
pickup assemblies for said supports mounted to partake 
of the unitary motion of the assembly of supports and also 
mounted for separate motion transverse to the planes of 
motion of their respective supports to pick up material 
from said supports; and ‘means for causing said pickup 
assemblies to undergo said transverse motion and to 
gradually remove sheets of material from their respective 
supports as said assembly of supports undergoes said 
unitary motion and to deposit said sheets in said collector 
as said pickup assemblies pass adjacent said collector. 

15. The machine of claim 14 wherein said supports are 
arranged in overlapping relation to support said sheet 
material on edge with the planes of the sheets of material 
oblique to the planes of motion of their respective sup 
ports. 

16. The machine of claim 14 wherein said supports are 
arranged to support said sheet material on edge with the 
planes of the sheets of material substantially perpendicu 
lar to the planes of motion of their respective supports. 
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