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3,279,785
SHEET HANDLING MECHANISM
Gosta Roland Linden, Park Ridge, N.J., assignor to
Miehle-Goss-Dexter, Incorporated, Chicago, Ill., a cor-
poration of Delaware
Filed July 26, 1963, Ser. No. 297,932
15 Claims, (CL 271—5)

This invention relates to a sheet or signature handling
apparatus and more particularly to an apparatus for
changing the direction of the path of movement of a sheet
or signature.

The making of books, pamphlets or the like involves
the sequential assembling of a plurality of different sig-
natures or sheets in a predetermined order. In the trade
such sequential assembling of signatures or sheets is
referred to as collating. A conventional signature col-
lator consists of a series of horizontally aligned hoppers
for holding similarly printed signatures or groups of sig-
natures and a conveyor means moving in a horizontal
plane beneath the hoppers. The conveyor usually has a
series of spaced apart fingers each of which engages the
rear edge of a signature so that the space between fingers
constitutes a moving pocket to receive a signature from
each hopper. Each hopper has a feed means co-ordinated
with the conveyor so that a signature from each hopper
is deposited into each conveyor pocket as it passes be-
neath the hoppers. The conveyor may be of the “saddle”
type or the “flat gather” type. In the “saddle” type the
signatures are opened into an inverted V shape and de-
posited onto the conveyor so that the leaves of the sig-
nature hang down on each side of the conveyor and the
fold line is retained on the conveyor. Each succeeding
signature is telescopically deposited onto the previously
gathered signatures. In the “flat gatherer” type the sig-
natures are fed into an inclined horizontally extending
trough. The trough usually has a slotted area to permit
the passage of the conveyor fingers. In this type the as-
sembled signatures are stacked one on top of the other
and are then fed to an appropriate binding apparatus. It
is to the “flat gather” type of apparatus that the pres-
ent invention is primarily directed. It is to be under-
stood, however, that it can be adapted to other uses. In
the present “flat gatherer” machines the signatures are
fed into the conveyor trough in a path which extends at
right angles to the trough. Such an arrangement requires
that each signature must come to a stop in the trough and
then be impelled in a path at right angles to its original
path by the conveyor fingers. For some signature ma-
terial the impact of the finger contacting its rear edge
crumples the signature resulting in an unevenly stacked
and damaged group of signatures. Also if the signature
is fed into the trough at high speed the signature will be
crumpled in a plane approximately parallel to its folded
edge. Applicant’s invention eliminates all of these diffi-
culties by engaging each signature as it is being fed to-
ward the conveyor, imparting the speed and direction of
the conveyor to such engaged signature and releasing the
signature in front of a conveyor finger while it is travel-
ing at approximately the same speed as the finger.

It is therefore an object of this invention to provide
a signature feeding means whereby signatures may be
collated at speeds higher than heretofore possible.

Another object is to provide a novel signature feeding
apparatus whereby signatures are deposited in a conveyor
when the signature and the conveyor have the same di-
rection and speed.

Another object is to provide a novel apparatus for en-
gaging a signature being fed in a first direction, changing
the direction of feed to a second direction which coincides
with the path of movement of a receiving conveyor and
then releasing the signature.
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Another object is to provide a novel signature feeding
apparatus which quickly and efficiently engages a fed
signature and aligns its speed and direction to coincide
with the speed -and direction of movement of the
COnveyor.

Another object is to provide an apparatus to transfer
signatures to a signature receiving conveyor whereby the
signature is accelerated to substantially the same speed
and direction of the conveyor before being deposited
therein.

Another object is to provide a novel signature transfer
mechanism having an improved receiving conveyor opera-
ble at a much faster speed than heretofore possible.

A still further object of the present invention is to
provide means for rapidly and efficiently successively
transferring an endless series of signatures to a receiv-
ing means while preventing interference between succes-
sively fed signatures.

The above and further objects and novel features of
the invention will more fully appear from the following
detailed description when the same is read in connection
with the accompanying drawings. It is to be expressly
understood, however, that the drawings are for the pur-
pose of illustration only and are not intended as a defini-
tion of the limits of the invention.

In the drawings in which like reference characters refer
to like parts throughout the several views,

FIG. 1 is a side elevational view of the novel signature
direction changing mechanism;

FIG. 2 is a top plan view, omitting the conveyor
mechanism;

FIG. 3 is a cross-sectional view of the signature direc-
tion changing mechanism taken along line 3—3 of FIG. 2;

FIG. 4 is a cross-sectional view, partly in section, of
the driving mechanism for the signature direction changer,
taken along the line 4-4 of FIG. 2;

FIG. 5 is a top plan view of the vacuum control valve
which regulates the vacuum in the suckers for engaging
a signature, taken along line 5-5 of FIG. 3;

FIG. 6 is an elevational, cross-sectional view of the
vacuum operated signature engaging means, taken along
line 6-6 of FIG. 2, and showing the signature engaging
means in a non-operative position; and

FIG. 6a is a view the same as shown in FIG. 6, except
the parts of the signature engaging means are shown in
initial signature engaging position.

Referring now to the drawings, and particularly to
FIGS. 1 and 2, there is shown a signature transfer means
10 composed of a plurality of parallel and spaced apart
circular discs 11 secured for rotation on a horizontally
extending shaft 12. Shaft 12 is rotatably mounted be-
tween frame members 13 and 14 by means of suitable
bearings in said frame member. The signature transfer
means 10 is operatively associated with any conventional
signature feeding means (not shown) whereby individual
signatures are sequentially fed to the transfer means and
from the transfer means to the forwarding mechanism
comprising the present invention. FEach signature is tem-
porarily secured to discs 11 by any number of pairs of
signature gripping means 15. The signature gripping
means 15 are of any conventional type whereby the folded
edge of each sequentially fed signature is engaged during
a partial revolution of the discs 11 and arranged to selec-
tively release the folded edge of each signature at a pre-
determined position along the circumferential path of the
circular discs 11 so that each signature is fed onto a re-
ceiving plate 30. 1In the disclosed embodiment, four pairs
of grippers 15 are used, each pair being positioned 90°
from the adjacent pair, so that four signatures are fed
onto plate 30 for one complete revolution of the discs 11.

The signature receiving plate 30 is positioned between
the frame members 13, 14 by means of a bracket 38



3,279,785

>
S

which in turn is secured to the frame supporting a con-
veyor 98. The plate 36 is mounted at an angle to a
horizontal plane and its upper surface is tangent to the
circumference of the discs 11. The end of plate 30 which
is adjacent the discs 11 has a beveled surface 31 for
facilitating the transfer of signatures from said discs 11
to said plate. This same end of the plate 30 also has
inwardly extending slotted areas 32’ to permit the free
passage of the signature gripping means 15 upon rota-
tion of the discs 11. A pair of conveyor belts 32 are
mounted to plate 30. The upper reaches of the conveyor
belts 32 extend through suitable openings in plate 3¢ and
are positioned slightly above and parallel to the upper
plane surface of the plate to insure contact with signa-
tures passing over the plate. The conveyor belts 32 ex-
tend between pulleys 33 mounted on an idler shaft 34
and pulleys 35 mounted on a drive shaft 36. A conven-
tional take-up pulley 37 adjusts the tension of each of
the conveyor belts 32. A roller 40 is mounted to an
arm 41 pivotally mounted to a support 42 positioned
above each of the belts 32 for free rotation with the belts
32. FEach of rollers 40 preferably is retained in contact
with its respective belt 32 by means of gravity but if
desired it can be spring-loaded to increase the pressure
applied thereby. Each roller 40 is adjustably positioned
to accommodate a variety of sheet lengths whereby the
rear of each fed signature leaves the bite of rollers 40
and belt 32 at the moment that.a signature direction
changing mechanism (ito be hereinafter described) en-
gages the signature. It can thus be seen that by means
of the belts 32 and the rollers 40 a signature fed onto
the plate 30 will be driven forward under control of the
belts 32 and the rollers 46. The shaft 36, and conse-
quently belts 32, are driven through a series of pulleys
and belts from the shaft 43 which drives the means (not
shown) for feeding signatures to the discs-11.

The signature direction changing mechanism 46 com-
prises a staticnary mounting arm 47, a rotating arm 48,
and a revolving forwarder bracket 49 positioned at each
end of the arm 48. The stationary mounting arm 47 has
at one end a shaft housing 5@ and a base plate 51 which
is adjustably secured by means of a conventional slot
and bolt arrangement to the top plate of a gear box S2.
A shaft 53 is vertically mounted in the gear box 52 and
extends through the shaft housing 50. A sprocket 54 is
keyed to the upper end of shaft 53 and a gear 55 is keyed
to the shaft 53 within the gear box 52. A worm gear
56 which meshes with gear 55 is mounted on a shaft 57
which has its ends mounted in suitable bearings. Shaft
57 is driven from shaft 12 which also drives the discs 11.
A second shaft housing 58 is positioned at the opposite
end of the stationary arm 47 and has a shaft 59 rotatably
mounted therein. The lower end of shaft 59 is secured
to the rotating arm 48 and a sprocket 60 is secured to
the upper end of said shaft. A chain 61 operatively con-
nects sprockets 54 and 60. A thrust washer 62 is keyed
to shaft 59 adjacent the top surface of the shaft housing
58. A spring 63 is telescopically mounted over shaft 59
between the sprocket 60 and the thrust washer 62 and
serves to retain the arm 48 in sliding rotational engage-
‘ment with a vacuum valve 81 secured to the bottom sur-
face of the housing 58. A shaft housing 64 is posi-
tioned at each end of the arm 48. Each of the housings
64 rotatably receives a shaft 65. One end of a revolving
forwarding bracket 49 is secured to the lower end of
each shaft 65 and a sprocket 66 is secured to the upper
end of each shaft 65. A pair of sprockets 67 are se-
cured to the shaft housing 58 in a vertically spaced apart
and stationary position as shown in FIG. 3. Chains 68
operatively connect each of the sprockets 67 with its cor-
responding sprocket €6 so.that upon rotation of the arm
48 in a clockwise direction as shown in FIG. 2 each of
the forwarder brackets 49 will be rotated in a counter-
clockwise direction about its housing 64. At the outer
end of each of the forwarder brackets 49 there is posi-
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tioned a pair of vacuum operated signature engaging
means 78, 71. Each of the vacuum signature engaging
means 78, 71 comprises a cylinder 72, a piston 73, a
piston rod 74 and a sucker 75 secured to the outer end of
the piston rod 74. A spring 76 is telescopically mounted
over the piston rod 74 between the piston 73 and the
lower end of cylinder 72. Spring 76 normally retains
the piston 73 upwardly against the top end of the cylinder
72. A passage 77 in piston 73 connects the space above
the piston with the vacuum duct 78 within the rod 74.
Vacuum is supplied to the suckers 75 by means of a duct
78 which extends through the piston rod 74, through the
bracket 49 and through the arm 48 as shown in FIG. 3.
A vacuum duct 79 formed within housing 58 is connected
to a pipe 80 which in turn is connected to a source of
vacuum (not shown). A vacuum valve 81 made of
graphite or other self-lubricating material is secured to
the lower end of the housing 58. An arcuately shaped
chamber 82 is formed in the valve 81 and is held in sta-
tionary alignment with the eand of vacuum duct 79 by
means of a pin 83. A vent 84 provides an opening to
the atmosphere. Upon rotation of the arm 48 the duct
78 will periodically be in alignment with the chamber
82 for an arcuate movement of approximately 70° at
which time the source of vacuum will be connected to
the suckers 75 at one end of the arm 48 and its bracket
49. The shaft 65 adjacent the interconnection of the duct
78 within the shaft 65 and the duct 78 within the arm 48
is chambered at 85 to permit a continuous interconnec-
tion between the ducts within the shaft 65 and the duct
within the arm 48 regardless of the rotational movement
of the shaft. As shown in FIG. 6 when no vacuum is
supplied to the suckers 75 they are retained by means of
spring 76 in their upward position. When, however, the
vacuum is created within the duct 78 and when no sig-
nature is sealed into sucker 75 a suction is created on the
underside of the piston 73 of a sufficient magnitude to
overcome the resistance of spring 76 thus pulling the
piston 73 and consequently its suckers 75 downwardly
until the suckers 75 contact a signature being advanced
by the conveyor belts 32. As soon as the signature is
sealed onto the suckers 75 a suction is created at the top
surface of each piston 73 of sufficient magnitude to over-
come the vacuum on the underside of the piston so that
the piston 73 is moved upwardly by a combination of
the force of spring 76 and the vacuum on top of the
piston. Thus, an edge of each signature is raised as soon
as the suckers contact the signature. Not only does this
raising of the suckers 75 and the sheet prevent a rubbing
contact with plate 30 but it raises the edge of the signa-
ture which will be the leading edge in its new direction
which prevents any interference with the trailing edge
of the previously fed signature moving in its new direc-
tion.

As shown in FIG. 2 the circle 16@ represents the path
of movement, in a clockwise direction, of the shafts 65
in the ends of arm 48 upon the rotation of arm 48. Any
point on arm 49 will move in a path similar to path 100
but about a new center. Likewise, circle 101 represents
the path of movement, in a clockwise direction, of the
center of sucker 75 on each of the vacuum signature en-
gaging means 70. Circle 102 represents the path of
movement, in a clockwise direction, of the center of sucker
75 on each of the vacuum signature engaging means 71.
It can therefore be seen that the longitudinal axes of the
arms 49 always remain parallel to each other so that the
suckers on the signature engaging means 70, 71 move
together through paths 181, 102 respectively. The veloc-
ity of shafts 65 in path 100 is such that the velocity of
suckers 75 in paths 101 and $02 is the same as the veloc-
ity of a signature being fed along plate 36. At the point
of engagement of suckers 75 with a fed sheet the axis of
arm 48 is in substantially longitudinal alignment with the
axis of one of the arms 49 and the path of movement of
each of the suckers 75 thereon is approximately tangent
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to the path of movement of a fed sheet. At this point
the sheet is being fed at the same speed and in the same
direction as the suckers so that there is no relative move-
ment between the suckers and the fed sheet. The vacu-
um valve 81 is positioned on housing 58 in such a man-
ner that vacuum is supplied to the suckers at approxi-
mately the time that the path of suckers 75 and the path
of the fed sheet are tangent as described above.

After the fed signature is engaged by the suckers 75
on each of the signature engaging means 70, 71 it moves
with and is under the control of these suckers and can
be released at any point desired in the path of movement
of the suckers. It is desirable that this point of dis-
charge be approximately the point of tangency of the
path of movement of the suckers and the path of move-
ment of the signature receiving means. In the disclosed
embodiment the discharge point is shown as being 90°,
in the path of movement of the suckers, from the point
of sheet engagement because the longitudinal axis of con-
veyor 90 is disclosed as being 90° from the longitudinal
axis of the sheet feed plate 30. At the discharge point
the vacuum duct 78 is positioned in alignment with the
vent 84 of the valve 81 so that the signature is released
from the suckers 75. It is to be understood, however,
that the point of discharge may vary depending upon
the location of the signature receiving means in relation
to the sheet feed means.

A gathering conveyor 90 comprises an end wall 91 and
an adjacent horizontal bottom plate 92 and an inclined
bottom plate 93 spaced from bottom plate 92 a sufficient
distance to permit the passage of fingers 94 secured to
chain 95 of conveyor 99. End wall 91 and bottom plates
92, 93 extend horizontally at approximately 90° from
the signature transfer means. Conveyor chain 95 is
driven by a sprocket 96 and shaft 97. Shaft 97 is in
turn driven from shafts 43 and 36 by means of conven-
tional belt and pulley mechanisms. Due to the fact that
each signature is moving at approximately the same speed
and in the same direction as the conveyor when it is de-
posited into the conveyor, the distance between the fingers
94 on the conveyor is reduced to practically the width of
the signature travelling in its new direction.

Various widths and lengths of signatures or sheets may
be accommodated on the above-described direction chang-
ing apparatus. Variations in the width of signatures fed
into the described apparatus is compensated by having the
arm 47 secured to the top of the gear box 52 by means
of the above-described conventional slot and bolt arrange-
ment. Thus the arm 47, and the signature direction
changing means, can be moved toward or away from the
path of signatures being fed from the signature transfer
means 10. Compensation for a different length of fed
signature is accomplished by movement of the roller 40,
as above described, so that the trailing end of each fed
signature leaves the bite between rollers 40 and belts 32
at the time the suckers 75 engage the signature. Adjust-
ments in the timing of the operation of the suckers 75 are
accomplished by rotation of the vacuum valve on the
lower end of housing 58.

The operation of the apparatus constructed in accord-
ance with the present invention will be clearly understood
from the foregoing description, and while said description
and the accompanying drawings set forth with more or
less particularity one embodiment of the invention, it is
to be expressly understood that said invention is not
limited to said embodiment. For example, said inven-
tion is not confined to changing the direction of signatures
but may equally be used on sheets of paper and other
sheet materials. Also the invention is not confined to the
type of conveyor into which the signatures are deposited
after having undergone a direction change nor is the in-
vention to be construed as being limited to use with a
collating apparatus. Various other changes may be made
in the design and arrangement of the parts illustrated, as
well as in the mode of operation and manner of use, with-
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out departing from the spirit and scope of the invention,
as will now be clear to those skilled in the art.

What is claimed is:

1. The method of handling sheets mechanically which
comprises the steps of laterally conveying a sheet edge-
wise in a first direction at a predetermined speed in the
plane of the broad surface of the sheet, engaging the sheet
with gripper means while the sheet is moving in said first
direction at said speed and, without changing the orienta-
tion of said sheet, conveying the same in an arcuate path
in said plane, thereby progressively decreasing the speed
of the sheet in said first direction and progressively in-
creasing the speed thereof in a second direction perpen-
dicular to said first direction, and releasing said sheet
at a predetermined position along said arcuate path,

2. The method of handling sheets as defined in claim 1,
wherein the sheet is conveyed along said arcuate path at
a speed equal to said first speed.

3. The method of handling sheeis as defined in claim
1, wherein the sheet is released onto continuously operat-
ing conveyor means for moving the sheet in a direction
tangent to said arcuate path.

4. The method of handling sheets as defined in claim
1, wherein the sheet is released onto continuously operat-
ing conveyor means for moving the sheet in said second
direction at a speed approximately equal to the speed
of the sheet in said second direction at the moment of
release.

5. The method of handling sheets as defined in claim
4, wherein the sheet is released when its speed in said
second direction is equal to said first speed.

6. The method of handling sheets as defined in claim
1, wherein the sheet is engaged by suction gripper means
while moving in said first direction.

7. Sheet handling apparatus comprising means for feed-
ing sheets successively one at a time edgewise in a first
direction at a predetermined speed and generally in the
plane of the broad surface of the sheet, continuously op-
erating conveyor means for moving said sheets in a differ-
ent direction, and transfer means operating continuously
at said predetermined speed for engaging each said sheet
while it is moving in said first direction at said speed
and transferring the same onto said conveyor means with-
out changing the orientation of the sheet with respect to
an axis perpendicular to said broad surface thereof.

8. Sheet handling apparatus comprising means for feed-
ing sheets successively one at a time edgewise in a first
direction at a predetermined speed, continuously operat-
ing conveyor means for moving said sheets in a differ-
ent direction, and transfer means operating continuously
at said predetermined speed for engaging each said sheet
while it is moving in said first direction at said speed while
it is moving in said first direction at said speed and trans-
ferring the same onto said conveyor means, said transfer
means comprising first and second parallel rotatable shafts,
said first shaft being supported by said second shaft, a
fixed sprocket wheel concentric with said second shaft,
a sprocket wheel secured to said first shaft, a chain driv-
ably connecting said sprocket wheels, and means carried
by said first shaft for gripping said sheets.

9. Sheet handling apparatus comprising means for feed-
ing sheets successively one ata time edgewise in a first di-
rection at a predetermined speed, continuously operating
conveyor means for moving said sheets in a different di-
rection, and transfer means operating continuously at said
predetermined speed for engaging each said sheet while it
is moving in said first direction at said speed and trans-
ferring the same onto said conveyor means, said transfer
means comprising a fixed support, a first shaft rotatably
mounted on said support, means for rotating said first
shaft, an arm secured to and extending laterally from said
first shaft for rotation therewith, a second shaft rotatably
supported by said arm eccentric to said first shaft, sheet
gripping means, a support for said gripping means carried
by said second shaft, a sprocket wheel fixedly mounted



3,279,785

7

on said fixed support concentric with said first shaft, a
sprocket wheel secured te and concentric with said sec-
ond shaft, and an endless chain meshing with and opera-
tively connecting said sprocket wheels, whereby upon
rotation of said first shaft in one direction relative to said
fixed support said second shaft is rotated in the opposite
direction relative to said arm.

10. Sheet transfer apparatus comprising a fixed support,
a first shaft rotatably supported by said support, means
for rotating said first shaft, an arm secured to and ex-
tending laterally from said first shaft for rotation there-
with, a second shaft rotatably supported by said arm ec-
centric to said first shaft, sheet gripper means, support
means for said gripper means carried by said second shaft,
a sprocket wheel fixedly mounted on said fixed support
concentric with said first shaft, a sprocket wheel secured
to and concentric with said second shaft, and an endless
chain meshing with and operatively connecting said
sprocket wheels, whereby upon rotation of said first shaft
in one direction relative to said fixed support said second
shaft is rotated in the opposite direction relative to said
arm.

11. Sheet transfer apparatus as defined in claim 10,
wherein said sprocket wheels have equal diameters.

12. Sheet transfer apparatus as defined in claim 10,
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wherein said fixed support is mounted for angular adjust-
ment about-an axis spaced from and parallel to the axis
of said first shaft.

13. Sheet transfer apparatus as defined in claim 19,
wherein said sheet gripper means comprise suction cups
engageable with the sheets.

14. Sheet transfer apparatus as defined in claim 13
comprising connecting means including passages in said
supports arm and second shaft for connecting the suc-
tion cup gripper means to a source of vacuum,

15. Sheet transfer apparatus as defined in claim 14,
wherein said connecting means includes valve means in-
terposed between said fixed support and said arm for al-
ternately connecting said suction cup gripper means to
said source of vacuum and to atmosphere through said
passages.
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