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SHEET COLLATING MACHINE 
William M. Kelly, Westfield, N.J., assignor to 

John Confort, New York, N. Y. 
Application November 10, 1947, Serial No. 785,020 

(CI. 270-58) 17 Claims. 

This invention relates to collating machines 
employing a plurality of substantially similar 
units arranged in a predetermined allinement, 
with conveyor means arranged beneath all of 
the units, with means in each unit for picking 
up and delivering to the conveyor a predeter 
mined sheet so that the deposit of the sheet from 
one unit will be upon a sheet delivered to the 
conveyor by a preceding unit. Still more par 
ticularly, the invention deals with a collating 
machine in which each unit has a pick-up and 
feed suction wheel, with means controlling oper 
ation of the Wheel so that the failure of de 
livery to a sheet to the conveyor from any unit 
Will cause all units to be rendered inoperative 
insofar as the sheet pick-up mechanism is con 
Cerned. 
The novel features of the invention will be 

best understood from the following description 
when taken together With the accompanying 
drawing, in which certain embodiments of the 
invention are disclosed, and in which the sep 
arate parts are designated by suitable reference 
characters in each of the views; and in which: 

Fig. 1 is a side and sectional view showing 
end portions of a multiple unit collating ma 
chine, With nechanisms of the machine in what 
might be termed a starting position, 

Fig. 2 is a diagrammatic view showing the 
various positions of a suction wheel in a cycle 
of operation. 

Fig. 3 is a Section on the broken line 3-3 of 
Fig. 1 on an enlarged scale, with parts of the 
construction broken away. 

Fig. 4 is a view looking in the direction of the 
arrows 4-3 of Fig. 1, on an enlarged scale. 

Fig. 5 is a view similar to Fig. 1 showing only 
parts of the construction and with parts in 
section. 

Fig. 6 is a view similar to Fig. 5 showing parts 
in a different position. 

Fig. 7 is a partial section on the line - of 
Fig. 1, on an enlarged scale. 

Fig. 8 is a face view of the structure as seen 
in Fig. 7, with parts broken away and omitted. 

Fig. 9 is a view similar to Fig. 1 on an en 
larged scale, showing only a part of the con 
struction and With parts in a different position. 

Fig. 10 is a view similar to Fig. 9, showing the 
parts. in a different position. 

Fig.11 is a section on the line. i- of Fig. 9. 
showing the crank and pin in a different position. 

Fig. 12 is a section on the line. 2-2 of Fig. 9. 
Fig.13 is a Section on the line 3-3 of Fig.10. 
Fig.14 is a plaza view of the structure as shown 

in Fig. 9, With parts in a different position. 
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Fig. 15 is a view similar to Fig. 1, showing only 

a part of the construction on an enlarged scale 
With parts in a different position and with parts 
broken away; and 

Fig. 16 is a diagrammatic view indicating the 
method of collating sheets by the units on the 
conveyor. 

It is the purpose of my invention to provide 
a simple, economical and relatively foolproof 
machine for collating sheets of any type or kind. 
In carrying out my invention, I provide a plu 
rality of substantially similar units, any num 
ber of which may be employed, depending upon 
the requirements of the user. For illustrative 
purposes, I will refer in the present case to a 
“Five Unit Machine' by means of which five 
sheets may be piled one directly upon the other 
and delivered at one end of the machine. 
According to the present invention, I provide 

five sheet pick-up and delivery units arranged 
longitudinally over a constantly rotating con- . 
veyor unit. All of the units are simultaneously 
operated to deliver a sheet, or other elements, to 
be collated, onto the conveyor and in so timing 
the operation of the conveyor that the sheet of 
One delivery unit is delivered directly upon a 
sheet previously delivered to the conveyor by the 
preceding unit. Further, the invention com 
prises the use of Suction. Wheels at each unit 
with automatically actuated means controlling 
Supply of Suction to the Wheel whereby in the 
event of the failure of any unit to operate, or 
deliver a sheet to the conveyor, suction is au 
tomatically shut-off to all of the units, thus ren 
dering the machine inoperative to the extent of 
sheet delivery. 

Considering Fig. 1 of the drawing, I have shown 
at 29, the frameWork of the machine, which may 
be constructed in units attached one to the other, 
or may comprise a Single frame in which a pre 
determined number of units are arranged. In 
said figure, 2 f-2 generally identify two end 
units of the machine, the machine being broken 
away centrally, and between these units will be 
disposed three other units in a five unit machine. 
Each unit comprises a vertically movable bed 
or table 22-22" upon which the sheets 23-23' 
to be collated are adapted to rest. The beds 
22-22' are intermittently raised, as later de 
scribed, to maintain the uppermost sheets in close 
proximity to suction delivery wheels 24-24 
adapted to deliver the sheets to feed belts 25-25' 
travelling over an inclined plate 26-26 and 
beneath one of a number of retaining fingers or 
rods 27-27 in delivery of the sheets to an end. 
less conveyor 28 arranged within the frame of the 
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machine and extending from one end unit to a 
point beyond the other end unit to deliver col 
lated sheets onto a receiving table, not shown, 
as it forms no part of the present invention. 
As each unit is of the same construction, the 

brief description of one unit will apply to the 
other and common references will be applied to 
both, except to the extent indicated above, in 
distinguishing the two units of Fig. 1, one from 
the other. 

Each unit has upright frame members, as at 29, 
note Figs. 3 and 4 and in the upper portion of 
the frame members is Supported a shaft 30 to the 
central portion of which the suction wheel 2 is 
secured. The shaft, 30 extends through the frame 
and secured to one end is a sprocket 3 over which 
passes a chain, indicated by dot and dash lines 
at 32, the chain 32 passing around a sprocket 33 
at the lower portion of the unit around an idler, 
as at 34 and then around another sprocket 35, 
note in this connection FigS. 1 and 3 of the dra W 
ing. 
Mounted between the frames 29 is a roller 36, 

which is rotated by the Sprocket 35 through a 
gear 37 and a pinion 38 in driving the belts 25 of 
each unit. Mounted in the frame 20, adjacent 
the end unit 2 is a driven shaft 39 having at 
one end a pulley 40, over which a drive belt 4 
passes, the belt being driven from a motor, not 
shown. On the shaft 39 is a gear 42 neshing 
With a gear 43, constituting part of the Sprocket 
33 and by means of which the chain 32 is driven. 
On the shaft 39 is a sprocket 44 over which passes 
a drive chain 45 which passes around other and 
similar sprockets beneath each of the units in 
alinement with the sprockets 33 and the sprocket 
of the end unit 2 is shown at 44'. Suitable idlers 
engage the lower portion of the chain 45, one of 
which is seen at 46 to maintain the chain taut at 
all times. By reason of this construction, all units 
of the machine or the mechanisms thereof are 
driven in Synchronism. 
On the Shaft 39 is Secured a drum 47 over which 

the conveyor 28 passes, suitable means commonly 
known in the art for maintaining the belt taut 
will be provided, but is not shown in the accom 
panying drawing. 
The delivery belts 25 also pass over a roller 48 

at the lower part of each unit, the belts also pass 
ing over belt crank idlers, as at 49, adjustable to 
maintain the belts taut at all times. The belt 
crank idlers 49 are adjustable on a shaft or rod 
50 mounted in the frames 29. Mounted in the 
frames 29 is an Open or lattice-work frame com 
prising two horizontal rods 5-52 and vertical 
rods 53, the latter having upwardly and forwardly 
extending platform portions 54 which guide and 
direct sheets from the pile 23 onto the delivery 
belts 25 above the roller 36 to insure feed down 
Wardly between the belts and the rods 27, note in 
this connection Fig. 15 of the drawing. 
Arranged above the forward end of each pile 

23 between the frames 29 is a strip 55 supporting 
a plate or platform 55 cutout, as indicated at 56, 
note Fig. 3, to receive the lower portion of the 
wheel 2 so that the lower portion of the wheel 
2 extends below the lower surface of the plate or 
platform 55' to engage the uppermost sheet of 
the pile 24, as will clearly appear from a consid 
eration of Fig. 15 of the drawing. As a matter of 
fact, the lower surface of the wheel is at all times 
slightly spaced from the uppermost sheet of the 
pile, the sheet being picked-up to engage the sur 
face of the Wheel, by suction, as later described. 
Secured to the strip 55 centrally, is a forwardly 
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4 
and downwardly extending bracket 57, note Figs. 
4 and 15, Supporting at its lower end an adjust 
able Screw 58 set in different positions of adjust 
ment by a set screw 59 in controlling spacing of 
a curved spring 60 with respect to a button 6 
mounted in the plate 26. This controls the feed 
of sheets by the belts 25 So that a single sheet 
only can pass through the adjustable control, ad 
justment being provided to compensate for sheets 
of different thicknesses. If for any reason two 
sheets should be delivered to the control point de 
fined by the spring 60 and button 6 and be 
jammed at this point, no sheet will be delivered to 
the conveyor or to a stop control mechanism, 
later defined, thus automatically stopping the op 
eration of the respective units, in a manner later 
clarified. 
Considering Fig. 4 of the drawing, it will be 

apparent that the guide strips or fingers 25 are 
disposed in allinement with the belts 25 in main 
taining the sheets in position for delivery and 
other sheet Supporting rods 62 may also be em 
ployed, particularly in support of wide sheets. 
Supported between the frames 29 is a transverse 

rod 63 to which is secured, centrally thereof, a 
Spring finger 64 having a bevelled end 65, note 
Figs, 5 and 6, the finger being disposed slightly be 
yond the lower outwardly curved ends 65 of the 
strip guides 27. Also mounted in the frames 29 is a 
transverse rod 67 to which is secured a lever 68 
in which is pivoted a trip or control element 69, 
note in this connection Figs. 4, 5 and 6. The ele 
ment 69 is in the form of a very thin and light 
Weight finger which normally extends to the sur 
face of the sheet as it passes over the belts 25, 
the finger 69 being swung outwardly by the sheet, 
sufficiently to move the finger to a position out of 
engagement with the end 65 of the spring finger 
catch 64. Secured to the rod 67, at one side of 
the machine, is another lever 70 with which a 
long link is coupled. The link 7 is pivoted at 
its upper end, as seen at 72, note Fig. 6, to a crank 
lever 3 pivoted in the frame, as seen at 4. The 
Crank 73 carries at its free end a roller 75 operat 
ing upon a cam 76 on the shaft 39. A spring 
Supports the crank 73 in constant engagement 
with the cam. The crank 73 carries a pin 78 
Which extends through the frame 29, note Fig. 4, 
to operatively engage an actuating dog 79 in con 
trolling engagement and disengagement with a 
trip rod actuating plunger 80. Note in this con 
nection Figs. 5 and 6. 
The dog 79 has a pivotal mounting, as at 8 f, on 

One end of a L-shaped lever 82, pivoted in the 
frame, as seen at 83. The other end of the lever 
carries a roller 84 operating upon a cam 85, also 
On the shaft 3. A spring 86 maintains the lever 
82 in constant engagement with the can and a 
Spring 87, note Fig. 4, is mounted on the pivot 8. 
and engages the dog 79 to normally urge the 
Sane in the direction of the plunger 88 to seat in 
a notch 88 in the upper end of the plunger 89. 
The dog 9 fits freely in the notch 88, the plunger 
80 having stop means, as at 89, limiting upward 
movement thereof by the spring 90. The plunger 
operates in two guides 9 and 92, the lower end 
of the plunger having a bevelled wall 93 adapted 
to engage a bevelled block 94 on a longitudinal trip 
rod 95. It will here be understood that the rod 
95 extends longitudinally of the machine, being 
slidably mounted in suitable guides, as for ex 
ample, at 96, note Fig. 1, and one of the blocks 93 
is disposed beneath or in close proximity to the 
plunger 80 or each unit so that any one of the 
plungers can actuate the trip rod 95 to trip a pawl 
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9, releasing an air control mechanism 98, later 
described. 
The respective plungers 80 are actuated as and 

when a sheet fails to be delivered from the lower 
end of the delivery belts 25 onto the conveyor 28. 
In other Words, if at the instant a sheet is Sup 
posed to pass beneath the finger 69, a sheet does 
not present itself, the finger 69 maintains the po 
sition shown in Fig. 5, thus maintaining the dog 79 
in the position shown in said figure, and When the 
cam 85 moves into the position shown in Fig. 6, 
the dog will be moved downwardly, actuating the 
plunger 8, which in turn engages the block 94 
and moves the trip rod 95 to the right, tripping the 
pawl 9, thus allowing the mechanism 98 to auto 
matically move from the position Shown in Fig. 9 
to the position shown in Fig. 19. On the other 
hand, if a sheet is delivered by the delivery belts 
25 to the finger 69, the finger is thrown outwardly 
in the manner diagrammatically illustrated in 
Fig. 6, which operation actuates the link T, mov 
ing the pin 18 to the position shown in Fig. 6, dur 
ing which operation the pin Working on the Sur 
face of the dog 79, causes the dog to be tilted suf 
ficiently to disengage the notch 88 so that in the 
downward movement of the dog, the dog passes 
freely by the plunger and the plunger is main 
tained in its raised inoperative position. 

Returning for a moment to the first mentioned 
operation of the plunger 80, it will be apparent 
that the lever 3 is given its normal operation 
through the cam 76 at all times, but when the 
catch or finger 69 is maintained in the position 
shown in Fig. 5 and the lever 3 attempts to raise 
and Swing the pin 78, this notion is checked by 
engagement of the finger 69 with the spring end 
65, thus holding the lever with the pin 78 sub 
stantially in the position shown in Fig. 5, leaving 
the dog 79 in its operative position. Whereas, if 
the finger 69 is raised by the sheet beyond the 
spring end 65, the lever 73 is permitted to per 
form its normal function and the pin 28 Will then 
tilt the dog, as previously stated. 
Returning now to the wheel 2 of the respec 

tive units, each wheel is of the structure more 
clearly seen in Figs. 3, 4 and 15. The Wheel has 
a wide peripheral portion in one side of Which is 
arranged a circumferential arc-shaped groove 99 
adapted to register with a suction nozzle 99 hav 
ing a pipe or tube connection to the mecha 
nism 98. To distinguish the pipes or tubes One 
from the other, in Fig. 1, the tubes Will be identi 
fied as a , 8 a., Ob, c, and Gid, each tube 
leading to the respective units of the machine, the 
tubes 0 - Old being shown as extending to the 
end units, illustrated in Fig. 1. 

he Wheel 2 of each unit also has a Series of 
circumferentially spaced apertures 32 which are 
also adapted to register with the nozzle , each 
aperture 62 having a pair of communicating 
apertures 03 opening through the peripheral Sur 
face of the wheel, as clearly seen in Fig. 3 and as 
indicated in part in Fig. 5. It Will thus be appar 
ent that if a suction prevails in the nozzle GO 
and the apertures 02, this suction exposed at the 
surface of the wheel will cause a sheet from the 
pile 23 to be drawn upwardly. As the wheel 2 
rotates, successive pairs of apertures (3 will be 
brought into registration with the sheet to pro 
wide a successive series of Sheet grippings and ro 
tation of the wheel will advance the sheet to the 
left or in the direction of the delivery belts. 25 for 
delivery of the sheet thereto, as will be apparent. 
In Fig. 2 of the drawing I have diagrammati 

cally illustrated a cycle of operation of the wheel. 
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6 
The wheel as it appears at the left in said figure is 
in the beginning of the sheet pick-up operation, 
thus roughly for One-quarter revolution of the 
wheel, the sheet Will be gripped and fed to the 
left, it being understood as each aperture 2 
passes beyond the nozzle 00, the suction is broken 
and the sheet released. The sheet is further 
stripped from the Surface of the Wheel by the plate 
55' which guides and directs the sheet to the belts 
25, the platforms 54 also aiding in this operation. 
After the last of the apertures 2 have passed the 
nozzle 0, the elongated recess 99 is brought into 
engagement with the nozzle, thus exposing the 
Suction to atmosphere and rendering the wheel 
inoperative until it returns to the gripping posi 
tion, which is indicated at the extreme right of 
Fig. 2, when the above cycle of operation is re 
peated. 
The Suction nechanism 98 is shown in detail 

in Figs. 9 to i4 inclusive. On one side of the 
frame of the machine, is arranged an elongated 
block 84 having at its upper end a bearing por 
tion f 5 beneath and to one side of which is 
another bearing portion i3, note Fig. 13 of the 
drawing. The block has between the bearing 
portions a long platform, the upper surface of 
which is indicated at 97. 'o this surface is 
Secured a slide retaining strip 03 grooved to 
retain a slide valve G9 against displacement 
from the surface i3 while permitting movement 
of the side valve 9 longitudinally of the block 
94. The block has an elongated recess in 

the Outer Surface thereof in which is disposed a 
long coil Spring secured to the block at one 
end of the recess, as seen at 2, note Fig. 9, and 
to the slide 29, as indicated at 3. The spring 

f is adapted to normally maintain the slide 
f39 in its inoperative position, as seen in Fig. 10 
of the drawing, whereas the slide is adapted to 
be intermittently advanced to the left to its fully 
operative position, as shown in Fig. 9, through a 
Series of intermittent operations. 

Projecting from the upper surface of the slide 
is a Series of pins A, the pin furthest to the left 
being normally disposed in position to be engaged 
by a crank is as the crank is rotated in advanc 
ing the slide step by step to the left until the 
Slide has been fully advanced and the pawl 9 
is forced into the notch 6 to check and hold 
the slide in its operative position, as seen in Fig. 
9. In this figure is also shown the free end of 
the trip rod S5 which is adapted to engage a, 
finger 9 on the pawl in moving the pawl into 
position disengaging the slide in the manner in 
dicated in Fig. 10 of the drawing, the pawl 9 
has another finger 9' engaged by a spring , 
which normally urges the pawl into operative 
eigagement or to seat upon the stop 3, which 
maintains the pawl in the position as shown in 
Fig. 9. 
The upper surface of the slide e has a plural 

ity of longitudinally spaced notches 9 adapted 
to be engaged by a gravity pawl 28 to hold the 
slide in its respective advanced stages and until 
the pawl 3 engages the notch f3, which main 
tains the slide in operative position during the 
continuedi Operation of the collator. The block 
34 has T-shaped passages with which the pipes 
fa-fid communicate, which passages open 
through the upper Surface of the block and 
designated by the reference character 2 in Fig. 
10 of the drawing and one of which is also shown 
in Fig. 13. The other branch of the passages 
opens through the outer side surface of the block 
and With which communicate suction pipes 22, 
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coupled with a suction line, and it is preferred 
that each pipe has its own pump for creating the 
Suction. Thus it will be apparent that each unit 
of the machine is under independent control. 
When the slide 9 is in the inoperative position 
shown in Fig. 10, all of the passages 2 are open 
to atmosphere through the upper Surface of 
the block. However, as the slide is internit 
tently advanced to the left, successive passages 
2 are closed by the slide valve, thus transmit 

ting the suction to the respective pipes i-Od 
to the units, putting the respective units into 
operation. Here it will be apparent that in 
starting operation of the machine, the first unit, 
that is to say, the One to the right end of the 
machine, as shown in Fig. 1, will be operated to 
deliver a sheet to the conveyor, then the Second 
unit Will be put into operation and then the 
fourth and fifth, so that after five cycles of oper 
ation of the machine, five sheets Will be delivered 
by the conveyor to a receiving station. 
Turning to Fig. 16 of the drawing, here is 

diagrammatically shown the conveyor, or broken 
Sections thereof, and at the extreme left is shown 
the five sheets as delivered to the conveyor in 
completing the full cycle above referred to, the 
Stack of five sheets being designated by the ref 
erence character 23. At this particular no 
ment of machine cycle, On the conveyor Will be 
deposited to the right of the pile 23, a pile of 
four sheets 24, a pile of three sheets 25, two 
sheets as at 26 and a single sheet, as at 2. 
In other words, after the first complete opera 
tion, each unit of the machine is, at all times, 
delivering a sheet to the conveyor and stacks of 
five sheets are transmitted by the conveyor to 
the receiving Station thereafter in each cycle of 
Operation of the machine. 

Considering Fig. 9 of the drawing, it Will be 
apparent that When the slide 99 reaches the ex 
treme end of its travel from right to left, and 
is retained in this position by the pawl 9, the 
pawl or catch f2 is moved into a raised position 
by a raised can portion 28 on the Slide and is 
held in this raised position by a Spring preSSed 
ball 29, note Fig. 12, which drops into a recess 
3 in the block 4. This maintains the pawl or 

catch 2 in raised position when the slide 9 is 
moved from the position of Fig. 9, to the position 
of Fig. 10, maintaining the pawl 20 out of en 
gagement With the notches or receSSes 9. HOW 
ever, in the aforesaid movement of the side 9, 
a raised can portion 3 on the slide engages the 
paw 2 and moves the same out of the held 
position in the recess 3). So as to rest upon the 
upper Surface of the slide in order to again enter 
the various notches 9 When the Side is again 
noved to the left in the manner above Stated. 
Also arranged upon the slide O9 is another 

can block 32 which is adapted to Strike a block 
ing or control pin 33 to automatically move this 
pin outwardly into inoperative position. The pin 
is clearly shown in Fig. 11. This pin has two cir 
cumferential grooves 34 and 35 adapted to be 
engaged by a Spring pressed rounded pin 36. 
The pin 33 is mounted in the crank 5 and 
is manually moved into the operative position 
ShoWn in Fig. 11. So as to bring the pin into regis 
tering allinement with the pins 4, thus pro 
viding advancement of the slide 09 step by step 
in the aforesaid cycles of Operation of the nar 
chine. However, upon completing full advance 
ment of the slide valve 9, to the position shown 
in Fig. 9, the next turn of the crank 5 Will cause 
the pin 33 to be throWin OutWardly into inop 
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erative position with the groove f35 engaged by 
the spring pressed pin 36. The pin 33 remains 
in this position until it is again nanually moved 
inWardly to start advancement of the Slide 09. 
The block 04 has at its right end a pad 3 
of Cushioning or shock absorbing material to 
take up the Shock of the side in novement into 
the position shown in Fig. 10. 
The crank 5 is mounted on a shaft 38 Sup 

ported in the bearing 5. Secured to the inner 
end of the crank shaft 38 is a gear 39 which 
meshes with a gear 40 on a shaft. A mounted 
in the bearing 6. Also secured to the shaft 4 
is a sprocket 42 over which passes a chain i43 
Which passes over a sprocket 44, note Fig. 3, on 
the Shaft 39, thus providing a direct drive to the 
Crank So that the crank is actuated in Synchro 
nism. With the rest of the machine operation for 
advance of the slide valve, which puts all of the 
units of the machine into operation for the pick 
up and delivery of sheets. 
The table or platform 22 of each unit has a pair 

of downwardly extending racks 45 at side por 
tions thereof, note Fig. 3 and mounted in the 
frames 29 at each unit is a shaft 46 having a 
Crank Wheel i7 at one end thereof and at one 
Side of the machine. On the shaft 46 in regis 
tering allinement with the pair of racks 45 are 
pins ié8. This construction provides for manual 
raising and lowering of the table 22, particularly 
in the Operation of loading the sheets thereon or 
in Setting the machine to bring uppermost sheets 
On the table in juxta-position to the wheel g2 . 

In FigS. i and 3 of the drawing, I have shown 
a sheet fluttering device f49 which is also indi 
cated in Fig. 7, and shown in part in Fig. 15 of 
the drawing. The device comprises a nozzle tube 
558 having a manually adjustable hood 5? at the 
upper end thereof controlling direction of a blast 
of air to the under-Surface of the plate 55' and 
in the direction of the edges of the sheets in the 
pile 23, as Will be clearly apparent from the struc 
ture indicated in Fig. 15. The hood 5 is piV 
oted to the Upper end of the nozzle and coupled 
therewith is a link 52 to the lower end of which 
is attached a crank lever 53 on a rod 54. The 
rod extends through one of the side frames 29, as 
clearly Seen in Fig. 3, and secured to the protrud 
ing end of the rod is a manually adjustable plate 
55 having a clamp screw 56 for retaining the 
hood 5 in different positions of adjustment, the 
Clamp Screw 56 operating in an elongted arc 
shaped recess 57 in the plate 55. The nozzle 
5i has a downwardly extending nipple portion 
158 With Which is connected a flexible hose 59 
which extends to and is coupled with a corre 
sponding nipple portion 60 on a sleeve is , upon 
Which is mounted a valve body 62. The sleeve 
6 has a threaded mounting in the plate 29, as 

clearly indicated in Fig. 7 of the drawing. The 
Valve body has a downwardly extending nippe 
63 with which an air hose is adapted to be cou 
pled for placing the nipple in Conn Uncation. With 
a Source of air supply, under preSSure, as for 
example from a blower, the latter not being 
shown, as it forms no part of the invention. 

Adjustably supported on the valve body 62 is a 
Control or regulating disc 64 having a finger grip 
portion 65, note Fig. 8. The valve body f62 has 

70 
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a. arc-shaped Opening 66 and the disc 64 a cor 
responding opening 57 and by adjusting the 
disc 164, the extent of the Opening to atmos 
phere is controlled, and in this manner, the pres 
sure of air for fluttering the sheets can be sen 
sitively regulated. The disc 64 is rotatable about 
an axis 68, upon which is spring means 
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ranged within the valve body for maint 
the disc in firm engagement with thies 
the body. The disc 64 carries a S ... - 3 - - 
ball 7 adapted to seat in one of a number of 
notches or recesses 7 f on the valve body, note 
Fig. 8, in retaining the disc in different positio 
of adjustment. In Figs. 7 and 8t 
showri in its fully oper position. With the p 
and 67 in complete registration. It will be ap 
parent that the port 66 may also be fully closed 10 weights. . . . . . . . . . . . . . . 
by said disc. s Having fully described my invention, what I 
on the hub portion of the cam 85 is a screw claim as new and desire to secure by Letters 

172 on which is mounted an el loop?73 Patent is: - - - - - - - - - - - - 

of a rod 74, the rod being pivoted to a disc T5 
rotatable upon the hub portion of á ratchet (1615 
mounted on a stub shaft Ti, note Fig. 3. 1 - 

platform 22. On the shaft to which the ratchet 
is secured is a pin. Its meshing with a gear 89 
secured to the shaft or roaf 46. At 8 is a feed 
trip lever adapted to be actuated by a long lirik 
182, the upper end of which is coupled with a 
lever 83 on a shaft, 84, suitably supported at 25 
the upper end of the frame as clearly indicated 
in Figs. 1 and 3 of the drawiig. Mounted on 
the shaft 84 is a transversely extending, feeler 
arm. (85 adapted to rest upon the uppermost 9, 
sheets of the pile 23 so that as a predetermined 30 
number of sheets are consumed, the shaft.84 
is partially rotated actitiating the link82 to in 
turn operate the lever 8, in moving the link 
174, through the disc 175 to set the elongated 
loop end of the link (T4 in an eccentric po tion, whereupon in the rotation of the 
a partial rotationistransmitted to the disc 75. 
causing the pawl 78 to rotate the ratchet wheel 
FE 6, thus producing a predetermined upward feed 
of the table 22 to again bring the uppermost 40 
sheets into a feeding position. 
The cam block 32 reaches a posi 

ing with the crank and the pin 33 
the slide has completed its ke 
seen in Fig. 9. and as the crank M . . . . 
tate from the position of Fig. 9, the pin will 
stiike the cam surface, throwing the pin into 
inoperative position where it remains to clear 
the pins 4 in the automatic movement of the 
slide from the position of Fig. 9 to the position. of Fig.10. In Fig.11, the pin 33 is shown in a 
position about to engage the can block to be 
moved into the inoperative position, whereas in 
Fig. 9, the crank is shown with the pin-33 im 
mediately after it has passed over the block. 
On the bar 55 is a block or strip. 88-supporting 

through the medium of brackets 87 at the ends 
thereof sheet guidebars. 88 to guide the sheets 
as they are delivered onto the conveyor, note in 
this connection Fig. 3 of the dr T 
structure has been omitted from 
for sake of clarity. 
Pivotally supported in conne 

right free end of the rod 9 
adapted to be thrown back 
tion, as seen inid Illnes 
and when the slide valve 09 is 
position shown in 'Fig. 10 to the po 
in Fig. 9. Upon completing this c 
extension 95 is thrown manually into the full to sa 
line operative position to set the mach efore 
going. This is essential, due to the fact that the 
suction is not completed to the nozzles of the 
successive units and the rods 80 of these succes failire to & . . . . . . . .sr- ... 'Y-sw.css. aii... sive units will be actuated due to the failure of 75 mecharism 

55 

other figures 
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ate said air control mechanism to disable the 
same and render the suction wheels of all units 
inoperative. 

3. A collating machine comprising an endless 
conveyor, a plurality of similar sheet delivery 
units arranged above and Spaced longitudinally 
of the conveyor, each unit comprising a Work 
sheet supporting table, a suction wheel arranged 
above and in close proximity to uppermost Work 
sheets on the table, a sheet delivery mechanism 
forwardly of said wheel for delivering sheets 
onto said conveyor, the path of sheet delivery 
and the path of conveyor travel being in the same 
vertical plane automatically actuated means Con 
trolling suction supply to the wheels of the re 
spective units, each wheel having circumferen 
tially spaced means for picking up and feeding 
a sheet to the delivery mechanism, means for 
guiding the sheet from the wheel to Said de 
livery mechanism, the delivery mechanism of 
each unit comprising feed belts for picking up 
and feeding the sheet one at a time for deposit 
onto said conveyor, means in said delivery mech 
anism adjustably controlling the delivery of 
sheets one at a time to said mechanism, and 
having means to successively actuate the Sev 
eral sheet delivery units for initial pack forma 
tion of the sheets, means at the discharge end 
of said mechanism actuated by a sheet dis 
charged therefrom for maintaining the Suction 
wheel in constant operation, a single air control 
mechanism at one end of the machine controlling 
all of said units, and said means of the air con 
trol mechanism comprising a slide valve normally 
controlling suction to the wheels of each unit : 
and automatically breaking suction to said wheels 
upon the failure of the sheet delivery mechanism 
of any unit to deliver a sheet to the conveyor. 

4. A collating machine comprising an endless 
conveyor adapted to be driven at constant prede 
termined speed, a plurality of similar sheet de 
livery units arranged above and Spaced longi 
tudinally of the conveyor, each unit being adapt 
ed to deliver a sheet onto the conveyor in Such 
manner that delivery of sheets of Successive units 
is upon the sheet delivered to the conveyor by 
the preceding unit in a preceding cycle of Oper 
ation of the machine, the path of sheet delivery 
and the path of conveyor travel being in the 
same vertical plane sheet delivery of each unit 
comprising a suction wheel and a delivery mech 
anism, said wheel being adapted to pick-up the 
uppermost sheet of a pile in the unit and de 
liver the same to said delivery mechanism, a 
single air control mechanism on the machine 
controlling all of said units and Said delivery 
mechanism having means actuated by a sheet de-- 
livered therefrom, and in operative engagement 
with said air control mechanism, for maintain 
ing the wheels of all units operative. 

5. A collating machine comprising an endless 
conveyor adapted to be driven at constant pre 
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determined speed, a plurality of similar sheet 
delivery units arranged above and Spaced lon 
gitudinally of the conveyor, each unit being 
adapted to deliver a sheet onto the conveyor in 
such manner that delivery of sheets of Succes 
sive units is upon the sheet delivered to the 
conveyor by the preceding unit in a preceding 
cycle of operation of the machine, the path of 
sheet delivery and the path of conveyor travel 
being in the same vertical plane sheet delivery 
of each unit comprising a suction wheel and a 
delivery mechanism, said wheel being adapted to 
pick-up the upper most sheet of a pile in the 
unit and deliver the same to Said delivery mech 
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12 
anism, a single air control mechanism on the 
machine controlling all of Said units said deliv 
ery mechanism having means actuated by a sheet 
delivered therefrom, and in operative engage 
ment with said air control mechanism, for main 
taining the wheels of all units operative, Said 
air control mechanism comprising a single slide 
valve controlling Suction of the Wheels of all 
units whereby said units can be successively ac 
tuated for controlling initial pack formation of 
the sheets, means for holding the Valve in oper 
ative position, and the sheet actuated means 
of each unit automatically maintaining Said valve 
in Operative position. - 

6. A collating machine comprising an endless 
conveyor adapted to be driven at constant pre 
determined speed, a plurality of similar sheet 
delivery units arranged above and Spaced lon 
gitudinally of the conveyor, each unit being 
adapted to deliver a sheet onto the conveyor in 
Such manner that delivery of sheets of Succes 
sive units is upon the sheet delivered to the con 
veyor by the preceding unit in a preceding cycle 
of operation of the machine, the path of sheet 
delivery and the path of conveyor travel being 
in the same vertical plane sheet delivery of each 
unit comprising a suction wheel and a delivery 
mechanism, said wheel being adapted to pick-up 
the uppermost sheet of a pile in the unit and 
deliver the same to said delivery mechanism, 
a single air control mechanism on the machine 
controlling all of said units said delivery mecha 
nism having means, actuated by a sheet deliv 
ered therefrom, and in operative engagement. 
with said air control mechanism, for maintain 
ing the wheels of all units operative, said air 
control mechanism comprising a single slide valve: 
controlling suction of the wheels of all units, 
whereby said units can be successively actuated. 
for controlling initial pack formation of the: 
sheets, means for holding the valve in opera.-- 
tive position, the sheet actuated means of each. 
unit automatically maintaining said valve in op 
erative position, and each unit having means for 
automatically releasing the valve for movement. 
into inoperative position upon the failure of the 
delivery of a sheet to the conveyor by any One: 
of the units. 

7. In a machines employing a plurality of Simi-- 
lar sheet pick-up and delivery units spaced lon 
gitudinally of and above conveyor means actu- - 
ated at a constant predetermined speed, each . 
unit comprising means for supporting a stack. 
of sheets, a delivery, a rotatable suction wheel ar 
ranged above the stack and adjacent an upper 
most sheet of the stack for intermittently grip 
ping the uppermost sheet of the stack and feed 
ing the same to said delivery, the extent of in 
termittent gripping being synchronized with the 
feed requirements of the sheet for feed into the: 
delivery, means to then check intermittent grip- - 
ping of said sheet, said delivery of each unit. 
delivering the sheet to the constantly operating 
conveyor means to deposit sheets of Successive. 
units one upon the other on the conveyor means, 
the path of sheet delivery and the path of Con 
veyor travel being in the same vertical plane Said. 
mechanism having means to successively actu 
ate the several sheet delivery units for initial. 
pack formation of the sheets each delivery hav 
ing means in operative engagement. With Said 
control mechanism and controlled by paSSage. 
of a sheet therethrough controlling operation. 
of said suction wheel of all units, whereby the: 
failure of delivery of a sheet from any one units 
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onto the conveyor will automatically stop opera 
tion of the suction wheels of all units. 

8. In machines employing a plurality of simi 
lar. Sheet pick-up and delivery units spaced lon 
gitudinally of and above conveyor, means actu 
ated at a constant predetermined speed, each 
unit comprising means for supporting a stack of 
sheets, a delivery, a rotatable suction wheel ar 
ranged above the stack and adjacent an upper 
most sheet of the stack for intermittently grip 
ping the uppermost sheet of the stack and feed 
ing the same to said delively, the extent of in 
termittent gripping being Synchronized. With the 
feed requirements of the sheet for feed into the. 
delivery, means to then check intermittent grip 
ping of said sheet, said delivery of each unit de 
livering the sheet to the constantly operating 
conveyor. means to deposit sheets of Successive: 
units one upon the other on the conveyor means, 
the path of sheet delivery, and the path of coa 
veyor travel being in the same vertical plane 
said mechanism having means to successively 
actuate the several sheet. delivery units for ini 
tial pack formation of the sheets a single con 
trol mechanism for the wheels of all units, each. 
delivery having. means in operative engagement 
with said control mechanism and controlled by 
passage of a sheet therethrough controlling op 
eration of said suction wheel of all units, where 
by the failure of delivery of a sheet from any one 
unit onto the conveyor will automatically stop 
operation of the suction wheels of all units, said 
control mechanism comprising a single control 
member normally maintained in operative posi 
tion, and each unit having means for independ 
ently releasing said control member for move 
ment into inoperative position. 

9. A collating machine-comprising a sheet coia 
veyor, a plurality of sheet feed units spaced 
equally, along said conveyor, sheet feeding mech 
anisms for the various units comprising Suc 
tion picker means, each said mechanism being 
timed in accordance. With conveyor travel to re 
move a sheet from the pile and deposit it upon 
the. sheet carried forward from the preceding 
unit by the conveyor, a vacuum system compris 
ing separate conductors for each of said suction 
picker means, a bleed port in each of Said con 
ductors, a common control means for said ports 
pmprising a valve disposed for-travel from an 

inoperative position step by step to successive 
positions covering said ports one after another 
to thereby energize the picker, means of succes 
sive units until said valve occupies a final oper 
ative position in which all ports are covered, 
means for moving said valve step by Step to 
cover said ports means for holding said valve 
in said final operative position, and means Set 
in motion by the failure of any one of said sheet 
feeding mechanisms to function for releasing Said 
valve from said holding means and moving it in 
a single step to its inoperative position. 

10. A collating machine comprising a sheet 
conveyor, a plurality of sheet feed units Spaced 
equally along said conveyor, sheet feeding mech 
anisms for the various units comprising Suc 
tion picker means, each said mechanism being 
timed in accordance with conveyor travel to re 
move a sheet from the pile and deposit it upon 
the sheet carried forward from the preceding 
unit by the conveyor, a vacuum System compris 
ing separate conductors for each of Said Suction 
picker means, a bleed port in each of Said con 
ductors, a common control means for Said ports 
comprising a slide valve biased in one direction, 
means for advancing said valve step by step in 
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the opposite direction to cover one part for each 
cycle of the machine until all of said ports are 
covered, means for latching Said slide valve 
against movement when all of said ports have 
been covered, and means set in motion by the 
failure of any. One of Said sheet feeding mech 
anisms for disengaging said latching means. 

11. In collating machines having a plurality 
of units, each unit having a Suction actuated 
gripper wheel for gripping and delivering sheets 
of the units, a single valve member controlling 
suction operation of the gripper wheels of all of 
the units, means normally supporting the valve 
member in operative position to maintain suction 
supply to the gripper wheels" of all units, each 
unit having automatically actuated means for 
releasing the valve member for movement into 
inoperative-position to render the suction grip 
pers of all units inoperative, said first named 
means comprising a crank having a constant 
drive, a pin on the crank, said pin being manu 
ally movable into position operatively engaging 
said valve member in intermittent operation 
thereof, and means moving said pin into inoper 
ative position. With respect to Said valve mem 
ber. 

12. A collating machine comprising a con 
veyor, a plurality of sheet feed units spaced 
along said conveyor, sheet feeding mechanisms 
for the various units functioning in timed rela 
tion to each other to remove sheets from their 
respective piles and deposit them upon the said 
conveyor, a sheet detector means for each feed 
ing mechanism, a trip rod disposed parallel to 
said conveyor, means controlled by any one of 
said detector means for shifting said trip rod, 
a control means adapted to be set in motion by 
said trip rod for disabling all of said feeding 
mechanisms, each said feeding mechanism com 
prises suction picker means, a vacuum system 
comprising separate conductors for each of said 
picker means, a bleed port in each conductor, 
said control means comprising a valve disposed 
for travel from an inoperative position step by 
step to successive positions covering said ports 
One after another to thereby energize the picker 
means - of Successive units until Said valve oc 
cupies a final operative position in which all 
of said ports are covered, means holding said 
valve in operative position, and means set in 
motion by the shifting of said trip rod for re 
leasing said valve from said holding means and 
moving it in a single step to itsinoperative posi 
tion. 

13. A collating machine comprising - a con 
veyor, a plurality of sheet feed units spaced along 
Said conveyor, sheet feeding mechanisms for 
the various units functioning in timed relation 
to each other to remove sheets from their re 
spective piles and deposit them upon the said 
conveyor, each of said feeding mechanisms com 
prising Suction picker means, a vacuum sys 
ten comprising separate conductors for each of 
said picker means, a bleed port in each conduc 
tor, a sheet detector means for each feeding 
mechanism, a trip rod disposed parallel to said 
conveyor, means controlled by any one of said 
detector means for shifting said trip rod, a con 
trol means adapted to be set in motion by said 
trip rod for disabling all of said feeding mech 
anisms, said control means comprising a slide 
valve, means for moving said valve step by 
step to COver said ports a latch for holding said 
valve at One end of its travel to cover all of 
said ports, and means biasing said valve toward 
the opposite end of its travel for uncovering Said 
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ports, said trip rod being adapted to release 
said latch, whereby all of Said Suction picker 
means may be disabled simultaneously. 

14. A collating machine comprising a sheet 
conveyor adapted to be constantly operated, a 
plurality of sheet feeding units spaced equally 
along and above said conveyor, Sheet feeding 
mechanisms for the various units comprising 
Suction picker means, means for supporting a 
pile of sheets at each unit, each Said mechanism 
being timed in accordance with conveyor travel 
to remove a sheet from the pile and deposit it 
upon the sheet carried forward from the preced 
ing unit by the conveyor in forming packs de 
livered from the conveyor, said conveyor being 
of Such length as to accommodate a variable 
nuinber of said units, said units being equally 
spaced along said conveyor, the path of sheet 
feeding and the path of conveyor travel being 
in the same vertical plane, a plurality of unit 
drive means spaced along Said conveyor consist 
ent with spacing of said units, each of Said units 
having a drive member engageable With its aSSO 
ciated means, a vacuum System comprising Sepa 
rate conductors for each of Said Suction picker 
means, each of said conductors having a bleed 
port, an automatically operated Sequence Con 
trol mechanism for closing the ports of Succes 
sive sheet feed units, and said mechanism clos 
ing step by step in the ports one after another 
in timed relation to conveyor travel until all 
ports are closed to energize the picker means of 
successive units one after another for initial pack 
formation of the sheets and the continued ma 
chine operation. 

15. A collating machine, as defined in claim 
14, comprising a sheet detector for each sheet 
feed mechanism, and means actuated by any one 
of Said detectors for actuating the sequence con 
trol mechanism opening all of the bleed ports 
thus simultaneously disabling the picker means 
of all units. 

16. In collating machines having a plurality of 
units, each unit having a suction actuated grip 
per for gripping and delivering sheets of the 
units onto a constantly moving conveyor in pack 
formation of the sheets, the path of Sheet de 
livery and the path of conveyor travel being in 
the same vertical plane, a single valve member 
controlling suction operation of the grippers of 
all of said units, said valve member having a 
plurality of air control sections, each of which 
is connected to a gripper, means to initially ac 
tuate said sections successively for initial pack 
formation, means normally Supporting the valve 
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member in operative position to maintain suc 
tion Supply to the grippers of all units in con 
tinuing formation of successive packs, and each 
unit having sheet controlled means for releas 
ing the valve member for movement into inoper 
ative position to render the suction grippers of 
all units inoperative. 

17. A collating machine comprising a sheet 
conveyor adapted to be constantly operated, a 
plurality of sheet feeding units spaced equally 
along and above said conveyor, sheet feeding 
mechanisms for the various units comprising 
suction picker means, means for supporting a 
pile of sheets at each unit, each said mecha 
nism being timed in accordance with conveyor 
travel to remove a sheet from the pile and de 
posit it upon the sheet carried forward from 
the preceding unit by the conveyor in form 
ing packs delivered from the conveyor, a vacuum 
System comprising separate conductors for each 
of Said Suction picker means, each of Said Con 
ductors having a bleed port, a common control 
Valve for said ports, manually controlled auto 
matic means operating said valve step by Step 
from a position in which all ports are open to 
positions for closing said ports of Successive sheet 
feed units, the ports of the units being closed 
One after another in timed relationship to Con 
veyor travel until all ports are closed to ener 
gize the picker means of successive units one 
after another for initial pack formation of the 
sheets and the continued machine operation, a 
sheet detector for each sheet feed mechanism, 
and means set in motion by any one of Said de 
tectors for shifting Said control Walve in a single 
movement to its original open position and 
thereby bleeding all of said conductors simul 
taneously for disabling the picker means of all 
unitS. 

WILLIAM M. KELLY. 
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