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1

This invention relates to collating machines
employing a plurality of substantially similar
units arranged in a predetermined alinement,
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 unif
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
bhest 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 mechanisms 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—~& 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. :

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

Fig. 7 is a partial section on the line 77 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 econ-
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 seetion on the line: ti—11{ of Fig, 9,
showing the crank and pin in a different position.

Fig. 12 is a section on the'line {2—12 of Fig. 2.

Tig 13.isa section on the line {3—13 of Wig. 10.
. Fig. 14 is a plan view of the structure asshown
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
2 simple, economical and relatively foolproof
machine for collating sheets of any type or kind.
Tn 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
“Piye 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 conveyot by the
preceding unit. Further, the invention com-
prises the. use of suction wheels at each unit
with automatically actuated means centrolling
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 28, 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, 21—21’ generally identify two end
units of the machine, the machine being broken
away centraily, 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
99..92’ 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-—28"
travelling over an inclined plate 26-—28’ and
beneath one of a number of refaining fingers or
rods 27—27' in delivery of the sheets to an end~
iéss 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 38 to the
central portion of which the suction wheel 21 is
secured. The shaft 30 extends through the frame
and secured to one end is a sprocket 31 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 draw-
ing.

Mounted between the frames 29 is a roller 38,
which is rotated by the sprocket 35 through a
gear 3T and a pinion 38 in driving the belts 25 of
each unit. Mounted in the frame 20, adjacent
the end unit 21’ is a driven shaft 39 having at
cne end a pulley 40, over which a drive belt 41
passes, the belt being driven from g motor, not
shown. On the shaft 39 is a gear 42 meshing
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 21 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
alltimes. 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 51—52 and vertical
rods 83, the Iatter having upwardly and forwardly
extending platform portions 54 which guide and
direct sheets from the pile 23 onto the delivery
belts 28 above the roller 38 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 g strip 55 supporting
a plate or platform 55’ cutout, as indicated at 56,

note Fig. 3, to receive the lower portion of the

wheel 21 so that the lower portion of the wheel
21 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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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 61
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 68 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 27 are
disposed in alinement 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 28 is a transverse
rod 68 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 8% of the
strip guides 27. Also mounted in the frames 29 is a
transverse rod 87 to which is secured a lever 68
in which. is pivoted a trip or control element 3,
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 2
long link 71 is coupled. The link 71 is pivoted at
its upper end, as seen at 12, note Fig. 6, to a crank
lever 13 pivoted in the frame, as seen at 74. The
crank 13 carries at its free end a roller 75 operas-
ing upon a cam 76 on the shaft 38. A spring 17
supports the crank 73 in constant engagement
with the cam. The crank T3 carries a pin 718
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, ag at 81, 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 38, A spring 86 maintaing the lever
82 in constant engagement with the cam and &
spring 81, note Fig. 4, is mounted on the pivot 8!
and engages the dog 19 to normally urge the
same in the direction of the plunger 83 to seat in
a notch 88 in the upper end of the plunger 89,
The dog 79 fits freely in the notch 88, the plunger
80 having stop means, as at 89, limiting upward
movement thereof by the spring 98. The plunger
operates in two guides 91 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 ke 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 84
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



2,634,072

5

917, releasing -an air control mechanism 98, later
described,

The respective plungers 88 are actuated asand
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 §9 maintains the po-
sition shown in Fig. 5, thus maintaining the dog 19
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 80, which in turn engages the klock 94
and moves the trip rod 85 to the right, tripping the
pawl 87, thus allowing the mechanism 98 to auto-
matically move from the position shown in Fig. 9
to the position shown in Fig. 12. On the ofher
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 T1, mov-
ing the pin 78 to the position shown in ¥ig. 6, dur-
ing which operation the pin working on the sur-
face of the dog 19, 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 €0, it will be apparent
that the lever 13 is given its normal operation
through the cam 76 at all timss, but when the
catch or finger 69 is maintained in the position
shown in Fig. 5 and the lever 73 attempts to raise
and swing the pin 78, this motion is checked by
engagement of the finger §8 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 78 will then
tilt the dog, as previously stated.

Returning now to the wheel 21 of the respee-
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 109 hav-
ing & pipe or tube connection {84 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 104, 18is {01», t81¢, and {819, each tube
leading to the respective units of the machine, the
tubes 101—Ii01¢ being shown as extending to the
end units, illustrated in Fig. 1.

The wheel 21 of each unit also has a series of
circumferentially spaced apertures 182 which are
also adapted to register with the nozzle 188, each
aperture 162 having a pair of communicating
apertures [03 opening through the peripheral sur-
face of the wheel, as clearly seen in Fig. 3 and as
indieated in part in Fig. 15, It will thus be appar-
ent that if a suction prevails in the nozzle 169
and the apertures 182, this suction exposed at the
surface of the wheel will cause a sheet from the
pile 23 to be drawn upwardly. As the wheel 21
rotates, successive pairs of apertures 183 will be
brought into registration with the sheet to pro-
vide 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 belis 23 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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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 understeod as each aperture {62
passes beyond the nozzle 109, 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 84 also aiding in this cperation.
After the last of the aperfures (82 have passed the
nozzle 100, 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
PFig. 2, when the above cycle of operation is re-
peated.

The -suction mechanism 98 is shown in detail
in Figs. 9 to 14 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 {05 beneath and to one side of which is
another bearing portion (88, note Fig. 13 of the
drawing. The block has between the bearing
portions a long platform, the upper surface of
which is indicated at (87. To this surface is
secured g slide retaining strip 108 grooved to
retain a slide valve 169 against displacement
from the surface {87 while permitting movement
of the siide valve 189 longitudinally of the block
{84. The block has an elongated recess (il 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 112, note Fig. 9, and
to the slide 189, as indicated at 113. The spring
itf is adapted to normally maintain the slide
{89 in its inoperative position, as seen in Fig. 16
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 g series of pins {14, the pin furthest to the left
heing normally disposed in position to be engaged
by a crank {45 as the crank is rotated in advanc-
ing the slide step by step to the left until the
slide has besn fully advanced and the pawl 8%
is forced into the notch 118 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 §5 which is adapted to engage a
finger 97’ 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 §7
has another finger 97’ engaged by a spring {{7,
which normally urges the pawl into operative
ensagemsent or 1o seat upon the stop 118, which
maintains the pawl in the position as shown in
Fig. 9. :

The upper surface of the slide {83 has a plural-
ity of longitudinally spaced notches 118 adapied
tc be engaged by a gravity pawl §28 to hold the
slide in its respective advanced stages and until
the pawl 87 engages the netch {16, which main-
tains the slide in operative position during the
continued operation of the collator. The block
{84 has T-shaped passages with which the pipes
18i—i8i4 communicate, which passages open
through the upper surface {81 of the block and
designated by the reference character i2{ 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 cuter 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 169 is in the inoperative position
shown in Fig. 16, all of the passages 12{ are open
1o atmosphere through the upper surface 107 of
the block. However, as the slide is intermit-
tenily advanced to the lefl, successive passages
{21 are closed by the slide valve, thus transmit-
ting the suction to the respective pipes i6f—i0fd
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 g sheet to the conveyor, then the second
unit will be pul 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 PMig. 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 mo-
ment of machine cycle, on the conveyor will be
deposited to the right of the pile 123, a pile of
four sheets {24, a pile of three sheets 125, two
sheets as at 126 and a single sheet, as at (27.
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 {89 reaches the ex-
treme end of its travel from right to left, and
is retained in this position by the pawl 81, the
pawl or catch 128 is moved into a raised position
by a raised cam portion {28 on the slide and is
held in this raised position by a spring pressed
ball {28, note Fig. 12, which drops into a recess
136 in the block 104. This maintains the pawl or
catch (20 in raised position when the slide 128 is
moved from the position of Fig. 9, to the position
of Fig. 10, maintaining the pawl 12§ out of en-
gagement with the notches or recesses 119.. How-
ever, in the aforesaid movement of the slide 188,
a raised cam portion [3{ on the slide engages the
pawl 128 and moves the same out of the held
position in the recess 139 so as to rest upon the
upper surface of the slide in order to again enfer
the various notches 119 when the slide is again
moved to the left in the manner above stated.

Also arranged upon the slide 109 is another
cam block 132 which is adapted to strike a block-
ing or control pin 133 to automatically move this

pin outwardly into inoperative position. The pin’

is clearly shown in Fig. 11. This pin has two cir-
cumferential grooves 134 and {35 adapted to be
engaged by a spring pressed rounded pin 136.
The pin 133 is mounted in the crank {i5 and
is manually moved into the operative position
shown in Fig. 11 so as to bring the pin into regis-
tering alinement with the pins {4, thus pro-
viding advancement of the slide 109 step by step
in the aforesaid cycles of operation of the ma~
chine. However, upon completing full advance-
ment of the slide valve 189, to the positicn shown
in Fig. 9, the next turn of the crank {15 will cause
the pin- 133 to be thrown outwardly into inop-

10

15

20

25

30

40

45

55

65

erative position with the groove 135 engaged by
the spring pressed pin 136. 'The pin 133 remains
in this position until it is again manually moved
inwardly to start advancement of the slide 109.
The block 104 has at its right end a pad 137
of cushioning or shock absorbing material to
take up the shock of the slide in movement into
the position shown in Fig. 10.

The crank {5 is mounted on a shaft 138 sup-
ported in the bearing 165. Secured to the inner
end of the crank shaft 138 is a gear 139 which
meshes with a gear 140 on a shaft {4i mounted
in the bearing 186. Also secured to the shaft 44
is a sprocket 142 over which passes a chain {43
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 145 at side por-
tions  thereof, note Fig. 3 and mounted in the
frames 29 at each unit is a shaft 148 having a
crank wheel {47 at one end thereof and at one
side of the machine. On the shaft {46 in regis-
tering alinement with the pair of racks 145 are
pins i48. 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 {21.

In Figs. 1 and 3 of the drawing, I have shown
a sheet fluttering device 149 which is also indi-
cafed in Fig. 7, and shown in part in Fig. 15 of
the drawing. The device comprises a nozzle tube
£50 having a manually adjustable hood 15 at the
upper end thereof controlling direction of a blast
of air-to the under-surface of the plate 35’ 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 152 to the lower end of which
is attached a crank lever (53 on a rod {58. The
rod extends through one of the side frames 29, as
glearly seen in Fig, 3, and secured to the protrud-
ing end of the rod is a manually adjustable plate
{55 having a clamp screw 156 for retaining the
hood 151 in different positions of adjustment, the
clamp screw 5§ operating in an elongted arc-
shaped recess 157 in the plate 155. The nozzle
158 has a downwardly extending nipple portion
l58‘ with which is connected a flexible hose (59
whlch. extends to and is coupled with a corre-
qundlng nipple portion 168 on a sleeve 151, upon
which is mounted a valve body 162. The sleeve
161 has a threaded mounting in the plate 29, as
clearly indicated in Fig. 7 of the drawing. 'The
valve _body has a downwardly extending nipple
163 with which an air hose is adapted to be cou-
pled for placing the nipple in communcation with
a.source of air supply, under pressure, as for
example from a blower, the latter not being
showz;, as it forms no part of the invention.

Adjustably supported on the valve body 162 is a
control or regulating disc 184 having a finger grip

- portion 165, note Fig. 8. The valve body 62 has
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an arc-s_haped opening 155 and the disc {64 g cor.
responding opening 157 and by adjusting the
disc l(_ié,v the extent of the opening to atmos-
phere is controlled, and in thig manner.the pres-~
sure of air for fluttering the sheets can be sen-
s1t1ve1y regulated. The disc 164 is rotatable about
an axis 168, upon which is spring means 168 ar-
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fischanism of the units,

tHe dise i ﬁrm engagement W1th t
In connectlon& ith the adj stab111ty

the body. The dise 164 catiies a § g press
ball 170 adapted to seat in oneé 6f a humber of
notches or recesses I'H on tﬁe vaIve body pale

.ad ptable’ for use 1n
of various thicknesses or

and IS'I i complete régistration. It will be ap-
parent that thé port 168" may 3150 bé fully ¢losed 10
by said disc:

On the hub portion ‘of the ¢am’ ‘85 IS a screw
172 on which i§ mounted an el

han hng , sheets

5 trolling ‘stiction, supply. to_ tﬁel wheels .of the T
spectrve .uni

tha shaft“ leI is'a’ transverseTy extendmg feeler'; £€ea
ar‘n l85 adapted to rest upon the uppermost‘ 1oy

number of” sheets are consumed the shaft A 84
is partially rotated” actuatlng the hnk I82 tc ;
turn” operate the lever” g1 i’ movmg the 11nk
174" through the disc 15 o set the elongatéd

tion, whereupon ifi the” rotatlon of the screw 1712,
a partlal rota,tlon is transfmitted ‘to;the disc. 175,

{ 56 “Bhitis pr oducmg a predetermmed upward “feed-
of thé table 22 to.-again brlng the uppermost 40
sheets 1nto a feedmg posrtlon

sesivin Fig.. 9- and as the cran "'contmues toro- .
tate from the position of Fig. 9; the pin. will: 45
strike “the “cam "sufface, throw;ng the pi n
1nopera.t1ve position. where it remams to clear
the pins (1§ in- the autéomatic. movement of the
slide’ from the posmon “of- Fig, 9 to the posrtlon
of Fig, 10.” In- F1g 1i, the pin !33 is'shown in-a_
position ahout to. engage - the cam-: block to be
moved int6 the 1noperat1ve posmon whe1ea.5 in.
Fig. 9, the crank is shown Wlth the pln 1383 ] 1m-
med1a.te1y after it has passed over the block.
Onthe bar 55 is.a block or-strip-188- supportmgf55
through the medium of brackets 187 at the -ends.
theveof. shéet guide bars. 188 to. gulde the sh ets.
a$ théy aré deliveréd onto the cotiveyo ‘notein
this conhection” F1g 3-0f "the, dr 3
stricturé has beén. omitted from.- “other ﬁgures
for saké of clafity. .
vaotally supported m connection
h" S

50’ “fo
S

extensmn 95°"is thiown maniually "int the " full ’70 ‘s
hne operatrve posﬂuon to set the ‘ach efore

successive umts and tHe rods :
Sivé tnits will be actiiatéd ‘due to the Tailure of 16

e

3, Q.
‘mechanism
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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 whesls of the re-
spective units, each wheel having circumferen-
tially spaced means for picking up and feeding
a sSheet 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 malntam-
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 fo said delivery mgch-'
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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 mamtammg 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 smgle air control mechanism on the machine
controlling all of said units said delivery mecha--
nism_hayving 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 controlhng initial pack formation of the:
sheets; means for holding the valve in opera--
tive pos;tmn 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 g 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 unit:
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onto the ¢onveyor will automatically. stop opera-t

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 & 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 de-

livering the- sheet to the- constantly- operating:
conveyor- means to- depesit- 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 havmg means to- suceessively
actuate the several sheet-delivery units for ini-
tial pack formation of the- sheets g single con-

trol mechanism for the Wheels ofall' 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 eontrol
member normally maintained: in operative. posi-
tion, and each unit having means for: independ-
ently releasmg said- control member- for move-
ment into inoperative pOSItlon

9. A collating machine-comprising a sheet-con-

veyor, a bplurality of sheet feed units spaeed-

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
umt'r by: the, conveyor, a vacuum system compris-
'mg separate conductors for each of said suction
p1cker means, a bleed port in. each. of said con-
ductors, a common control. means-for said: ports
comprising a. valve disposed, for- travel from an
moperatlve 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 posmon 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 & 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 positien 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- intermitient 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 Dplurality 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, & trip- rod disposed parallel to
said conveyor, means controlled by any one of
sald 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; & 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 posiiton 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: i 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=
léasing said valve from said: holding means and'
moving-it-in a single step- to-its:-inoperative 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 vacuumn Sys-
tem comprising separate conductors for each of
said picker means, a bleed port in each condue-
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
number 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
vort, 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 plahe, 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 sue-
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 valve 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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