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[57] ABSTRACT

A take-off gripper mechanism for removing sheets
from a conveyor associated with a printing press and
for depositing such sheets on a pile. A gripper is
mounted upon a pendulously pivoted gripper arm op-
erated by a reciprocating push rod having a cam for
retracting the gripper arm and a spring for advancing
it in accordance with the cam profile. A stop, which
reciprocates with movement of the push rod, cooper-
ates with a latch which is movable between latching
and released positions. Means are provided for moving
the latch into its latching position so that the push rod,
arm and gripper are blocked in disabled position. re-
tracted from the pile of sheets and out of the way of
oncoming sheets on the conveyor. The latch and its
stop are so constructed as to permit the stop to wipe
idly by the latch into latched position. This is accom-
plished by camming the latch out of the way and by
interposing a spring between the latch and latch oper-
ator for accommodating the camming movement.

3 Claims, 2 Drawing Figures
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1
TAKE-OFF GRIPPERS IN PRINTING PRESSES

When operating a printing press at high speed, sheets
must be conveyed away in quick succession. When a
sheet or a series of sheets is poorly engaged by the con-
veyor or when buckling occurs as a result of taking an
inspection sheet, the result may be a jamming condition
in which sheets are piled up in a crushed state thereby
endangering the various parts of the delivery mecha-
nism. In order to protect the take-off gripper mecha-
nism against damaging itself or associated parts, press-
men have in the past resorted to manually holding back
the arm of the take-off gripper which, because of its
rapid swinging motion, constitutes a severe safety ha-
zard.

1t is accordingly an object of the present invention to
provide means for promptly disabling the sheet take-off
mechanism by remote action and prior to shut down of
the entire press installation. It is a related object to pro-
vide means for safely and promptly stopping the action
of the take-off mechanism in the event of an incipient
or actual jamming condition and before the reciprocat-
ing movement of the take-off arm can result in damage
to the delivery mechanism or create a hazard to the
press operator.

It is a more specific object of the present invention
to provide means for disabling the take-off mechanism
in its retracted position, safely withdrawn from the con-
veyor and pile of sheets, free of any stress or risk, by
isolating the take-off mechanism from the cam which
normally drives it. It is a related object of the invention
in one of its aspects to provide a take-off gripper having
both horizontal and vertical motion and in which
means are provided for disabling the hazardous hori-
zontal component of motion while leaving the harmless
vertical component unaffected.

It is an oject of the invention in one of its aspects to
provide a latch which is set into latching condition by
an electric solenoid but in which resilient means are in-
terposed between the solenoid and the latch for accom-
modating the camming of the latch which occurs when
the latter is struck by a movable, cooperating stop.

It is a general object of the present invention to pro-
vide disabling means for a take-off mechanism which is
safe to the operator and to the machine itself and which
may be incorporated, with only trivial expense in sheet
delivery mecchanisms of new design or, as an attach-
ment, to sheet delivery mechanisms which are already
in the field. It is a further general object to provide a
latching arrangement which is simple, utterly reliable,
and free from any problems of wear or maintenance.

Other objects and advantages of the invention will
become apparent upon reading the attached detailed
description and upon reference to the drawings, in
which:

FIG. 1 is a diagrar. showing a sheet delivery mecha-
nism to which the inv. -+ n is applied, with certain por-
tions of the mechanism being schematically indicated
by dot-dash lines; and

FIG. 2 shows the invention with a portion of FIG. 1
repeated at an enlarged ~cale, and with the gripper arm
in retracted position.

While the ir cation +.as been described in conncc-
tion with a pre rred emb.-diment, it will be understood
that we do not intend to be limited to the particular em-
bodiment showr but intend, on the contrar /, to cover
the various alter. .tive and equivalent constructions in-
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cluded within the spirit and scope of the appended
claims.

Turning now to FIG. 1, there is shown a sheet deliver-
ing mechanism 10 having a conveyor 11 in the form of
an endless chain 12. The chain 12 is trained about suit-
able pulleys, one of which is indicated at 13 having a
shaft 14 connected to a source of driving power 15. Ar-
ranged at spaced intervals along the conveyor chain 12
are grippers 16, only one of which is shown, and the
construction of which, per se, is not part of the present
invention. Located under the “end” portion of the con-
veyor is means for defining a pile of sheets 17.

For the purpose of removing sheets, one-by-one,

from the grippers on the conveyor chain we provide a
take-off mechanism 20. The take-off mechanism in-
cludes a take-off arm 21 which is of L shape, made up
of vertical member 22 and a horizontal member 23
which are pinned together by a pin 24. Connected to
the end of the horizontal member 23 is a take-off grip-
per 25. The arm 21 is pendulously pivoted, at its upper
end, for swinging movement about a stationarily
mounted pin 26. For oscillating the take-off arm 21, a
reciprocating push rod 30 is provided which, at its
right-hand end, has a pin connection 31 with vertical
operating arm 32 which is integral with the take-off
arm.
To positively move the push rod 30 in the gripper-
retracting direction, that is, to the right as viewed in the
figures, the push rod is provided at its left-hand end
with a cam follower 33 which engages a cam 34 having
a shaft 35, the shaft being coupled, as indicated, to the
drive mechanism 15 for movement in synchronism with
the movement of the conveyor chain. While the spe-
cific profile of the cam 34 is a matter of detailed design,
the cam may be understood to be of “heart” shape,
with the cam follower, in FIG. 1, shown occupying the
*“low” point and with the take-off gripper 25 thus in its
forwardly advanced position.

For moving the push rod 30 impositively toward its
advanced position, and for keeping the cam follower
normally bottomed on the profile of the cam, a return
spring 36 is provided, connected to the operating arm
32, and anchored, at its opposite end, to the frame.

In order to impart to the gripper 25 a vertical compo-
nent of movement, which is in addition to its horizontal
swinging movement, an auxiliary mechanism 40 is pro-
vided which includes a plunger 41 telescoped within
the vertical member 22. The lower end of the plunger
engages an extension 23a on the member 23, the latter
member being ‘“‘bottomed”, with respect to the tip of
the plunger, by means of a biasing spring 42.

For the purpose of actuating the plunger 41 in a se-
quence which is timed with the phasing of horizontal
movement, a linkage is provided which consists of a
simple link 43 which is connected to one end of a cen-
trally pivoted lever 44. The opposite end of the lever
carries a cam follower 45 which rides against the pro-
file of an auxiliary cam 46. The cam 46, only a portion
of which is shown, is mounted upon the conveyor shaft
14,

It will be apparent, then, that as the cam 34 is rotated
by the drive 15, the push rod 30 is positively pushed to
the right, that is, in a direction to retract the gripper 25.
At the same time, rotation of the cam 46, by rocking
of the lever 44, imparts a vertical component of move-
ment to the take-off gripper 25. After the push rod 30
has been fully pushed to its retracted position and the
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“high” of the cam 34 has been reached, the return
spring 36 on the operating arm 32 causes the cam fol-
lower 33 to follow the profile of the cam, impositively,
in the left-ward or advancing direction. Such cycle is
endlessly repeated, causing the take-off gripper to tra-
verse a closed loop path in which the gripper 25 grips
the leading edge of a sheet carried by the gripper 16 on
the conveyor chain. When the gripper on the conveyor
chain is released from the sheet by a conventional
means (not shown), the take-off gripper is accelerated
in the retracting direction to remove the sheet from the
conveyor and to release the sheet over the pile 17 onto
which it settles by gravity. The means for producing
timed operation of the take-off gripper 25 is entirely
conventional and outside of the scope of the present
invention.

In accordance with the invention, a stop is coupled
to the push rod for reciprocating movement therewith,
and a latch is arranged adjacent the path of movement
of the stop, the latch being mounted for movement be-
tween a latching position and a released position, the
latch in latching position serving to captively retain the
stop so that the push rod 30, arm 21 and gripper 25 are
thereafter held in retracted position, accompanied by
stressing of the spring 36 and separation of the cam fol-
lower 33 from the cam 34.

Thus, referring to FIG. 2, a stop 50 is provided se-
cured to the lower edge of the push rod and which co-
operates with a centrally pivoted latch 51 having a
hook 52, pivot 53, and tail 54. The tail 54 is positioned,
with the latch in latching position, by a stop 585. For bi-
asing the latch to its released position, a biasing spring
56 is provided having an associated stop 57.

The means for moving the latch to its latching posi-
tion includes a solenoid 60 having a plunger 61, the so-
lenoid being connected in an electrical circuit which
includes a pushbutton or other type of switch 62. The
upper end of the plunger extends through a clearance
opening 63 in the latch and terminates in an abutment
or shoulder 64.

In accordance with one of the aspects of the inven-
tion, a sloping surface is interposed between the stop
50 and latch 51 so that when the latch is moved to the
illustrated latching position, the stop 50 is enabled to
“wipe’ idly by the latch into position behind the latch
hook where the stop is subsequently retained. In the
present instance, two sloping surfaces are used, which
cooperate with one another, a surface 65 on the stop
and 66 on the latch which, upon engagement, cooper-
ate with one another to cam the left-hand end of the
latch member downwardly. For the purpose of accom-
modating such idle camming movement, the abutment
64 on the solenoid plunger is not rigidly connected to
the plunger but is coupled to the plunger via a coil
spring 67.

On advantage of such arrangement is that the operat-
ing pushbutton 62 may be prcssed at any time regard-
less of the phase position of the push rod. Thus, when
the solenoid is energized imparting clockwise rocking
movement to the latching member to place it in its
latching condition, the chances are that the stop mem-
ber 50 will be at some position to the left of the latch.
However, as the push rod 30 moves to the right, and the
sloping surfaces 6§, 66 comc into engagement, the
latch is cammed in a counterclockwise direction, with
vielding accommodation at the spring 67, so that the
latch may move without corresponding movement of
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the solenoid plunger. After the stop 50 “clears™ the
hook 52, the latch member is again rocked into the il-
lustrated position so that the push rod is captively re-
tained to disable the take-off arm against further ad-
vancing movement. Retention of the push rod main-
tains the return spring 36 in its extended condition, dis-
abling the return spring so that it is no longer effective
in maintaining the push rod 30 bottomed on the surface
of cam 34, so that the cam follower 33 is clear of the
cam surface and any further rotation of the cam, there-
fore, takes place idly.

Since disablement of the take-off arm occurs with the
latter fully retracted both from the conveyor and from
the pile of sheets, there is no possibility that the take-
off arm will worsen the jamming, or incipient jamming
condition and no possibility that it will provide a risk to
the mechanism or a hazard to the operator.

Thus, when the operator notes an incipient jam, his
first and instinctive move is to press the disabling push-
button 62 which can be done without any necessity for
observing the phase position of the push rod. Note that
while the take-off arm is immediately captively blocked
against horizontal reciprocating movement, the vertical
drive means consisting of lever 44 and plunger 41 is not
affected and may be allowed to continue to operate idly
until the drive 15, associated with the conveyor, is
turned off. After the take-off arm has been silenced,
the operator can then promptly, but in more leisurely
fashion, cut off the main press drive to alleviate the
jamming condition. There is no necessity or incentive
for the operator to attempt to restrain the mechanism
manually, as has been common in the past.

I claim as my invention:

1. In a sheet delivery mechanism for a printing press
having a drive and a conveyor for conveying sheets in-
dividually in spaced relation, means defining a pile of
sheets at the end of the conveyor, a take-off mechanism
comprising an L-shaped take-off arm having a horizon-
tal member and a vertical member, the horizontal
member having a take-off gripper at its end and the ver-
tical member being pendulously pivoted for horizontal
swinging movement of the gripper between an ad-
vanced position and a retracted position, a reciprocat-
ing push rod coupled to the vertical leg at one end and
having a cam follower at the other, a cycling cam cou-
pled to the drive for causing the push rod to positively
retract the arm and gripper, a return spring coupled to
the arm for impositively advancing the arm and gripper
while maintaining the cam follower seated against the
cam thereby to swing the take-off arm so that the grip-
per thereon removes sheets from the conveyor and de-
posits them one by one on the pile, a stop coupled to
the push rod for reciprocating movement therewith, a
latch arranged adjacent the path of movement of the
stop and mounted for movement between a latching
position and a released position, and means for tempo-
rarily holding the latch in latching position so that upon
movement of the push rod by the cam to retracted posi-
tion the latch captively engages the stop so that the rod,
arm and gripper are thereafter held in retracted posi-
tion accompanied by stressing of the return spring and
separation of the cam follower from the cam so that the
take-off member is disabled in a position retracted
away from the pile and out of the way of oncoming
sheets on the conveyor.

2. The combination as claimed in claim 1 in which
the horizontal and vertical members are pinned to-
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gether for relative rocking movement and in which
means including an auxiliary cam and cam follower
coupled to the drive are provided for imparting a syn-
chronized vertical swinging movement to the horizon-
tal member as it moves between its advanced and re-
tracted positions.

3. In a sheet delivery mechanism for a printing press
having a drive and a conveyor for conveying sheets in-
dividually in spaced relation, means defining a pile of
sheets at the end of the conveyor, a take-off arm having
a take-off gripper at its end and mounted for horizontal
movement of the gripper between an advanced position
and a retracted position, means including a driven
member connected to the arm for cyclicly retracting
and advancing the arm and gripper thereby to cycle the
gripper along a path of movement for removing sheets
from the conveyor and for depositing them one by one
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on the pile, a stop coupled to the arm for movement
therewith, a latch arranged adjacent the path of move-
ment of the stop and mounted for movement between
a latching position and a released position, means in-
cluding an electromagnet for temporarily holding the
latch in latching position, a sloping surface interposed
between the stop and latch so that the latch is momen-
tarily cammed out of the way as the arm is moved to its
fully retracted position followed by latching of the arm
in its fully retracted position, and a spring interposed
between the electromagnet and the latch for accommo-
dating the cammed movement of the latch as it is en-
gaged by the stop so that the arm and gripper are there-
after held in retracted position away from the pile and

out of the way of oncoming sheets on the conveyor.
* ok Kk Kk *k



