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Description

Background of the Invention

The present invention relates to a sheet turn-
over apparatus attached to a sheet-fed rotary print-
ing press to turn over a sheet having a printed
upper surface so as to print an image on the lower
surface of the sheet.

A sheet-fed rotary printing press for performing
single side printing and double side printing is
commercially available due to a variety of printing
modes. A sheet turn-over apparatus is attached to
the sheet-fed rotary printing press to grip the trail-
ing edge of the sheet having a printed upper sur-
face and turn over the sheet in double side print-
ing.

Fig. 13 shows a cylinder layout for explaining
double side printing in a three-cylinder printing
press including a ransfer cylinder, a turn-over cyl-
inder, and a double-diameter cylinder, all of which
constitute a turn-over mechanism. The construction
and double side printing of the printing press will
be described with reference to Fig. 13. An impres-
sion cylinder 5 having gripper units 4 each com-
prising a gripper 2 and a gripper pad 3 is located
obliquely below a blanket cylinder 1 which is lo-
cated below a plate cylinder (not shown) and is in
rolling contact therewith. A blanket cylinder 6 held
in rolling contact with a plate cylinder and an
impression cylinder 10 having gripper units 9 each
comprising a gripper 7 and a gripper pad 8 and
held in rolling contact with the blanket cylinder 6
are arranged in the downstream printing unit. A
turn-over cylinder assembly consisting of a transfer
cylinder 11, a double-diameter cylinder 12, and a
turn-over cylinder, all of which are held in rolling
contact with each other, is arranged between the
impression cylinders 5 and 10. Of these cylinders
for turn-over operation, the transfer cylinder 11
comprises gripper units 16 each comprising a grip-
per 14 and a gripper pad 15 in the axial gap on the
outer surface. The double-diameter cylinder 12 has
a diameter twice that of the transfer cylinder 11.
Gripper units 19 and 20 each comprising a gripper
17 and a grippsr pad 18 are arranged in the gaps
of the outer surface at equal angular intervals. Two
sets of suction heads 21 and 22 are axially ar-
ranged at forward positions (with respect to the
rotational direction) spaced by predetermined an-
gular intervals from the gripper units 19 and 20,
respectively. More specifically, a plurality of suction
heads 21 (or 22) are axially arranged in the outer
surface of the cylinder 12 and are circumferentially
movable, thereby adjusting the circumferential
phase of the gripper units 19 (or 20). Gripper units
(A) 25 each comprising a gripper 23 and a gripper
pad 24 and gripper units (B) 28 each comprising a
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gripper 26 and a gripper pad 27 are circumferen-
tially adjacent with each other and arranged in axial
gaps, respectively. The cylinders 1, 5, 11, 12, 13,
10, and 6 are coupled by gears and are rotated in
directions indicated by arrows.

With the above arrangement, in double side
printing, the double-diameter cylinder 12 is rotated
while the suction heads 21 and 22 are fixed and
the phases of the gripper units 19 and 20 for the
suction heads 21 and 22 are adjusted according fo
the paper size. Thereafter, all the cylinders are
rotated in the directions indicated by the arrows,
and a sheet 30 is gripped by the gripper units 4 of
the impression cylinder 5. When the sheet 30
passes between the blanket cylinder 1 and the
impression cylinder 5, an image is printed on the
upper surface of the sheet 30 by the blanket cyl-
inder 1. The sheet 30 is then regripped from the
gripper units 4 of the impression cylinder 5 to the
gripper units 16 of the transfer cylinder 11 and is
conveyed by the transfer cylinder 11. The sheet 30
is regripped from the gripper units 16 of the trans-
fer cylinder 11 to the gripper units 19 (or 20) of the
double-diameter cylinder 12 and is conveyed while
being chucked by the suction heads 21 (or 22).
When the sheet 30 is wound around the double-
diameter cylinder 12, and the trailing edge of the
sheet reaches a point of contact between the cyl-
inders 12 and 13, the suction heads 21 (or 22)
oppose the gripper units (B) 28, and suction air is
removed from the suction heads 21 (or 22). In this
state, the gripper units (B) 28 are closed and the
trailing edge of the sheet is released from the
suction heads 21 (or 22) and is gripped by the
gripper units (B) 28. When the sheet is directed
toward the impression cylinder 10 while being
gripped by the gripper units (B) 28, the direction of
the gripper units (B) 28 is opposite to that of the
gripper units 9, and transfer of the sheet from the

gripper units (B) 28 to the gripper units 9 cannot be

performed. The sheet 30 is regripped by the grip-
per units (A) 25 having a direction opposite fo that
of the gripper units (B) 28 and is conveyed by the
gripper units (A) 25. in this manner, the sheet 30
which has turned over is regripped by the gripper
units 9 of the impression cylinder 10. The sheet 30
passes between the blanket cylinder 6 and the
impression cylinder 10. In this case, the lower
surface of the sheet is brought into contact with the
blanket cylinder 6, so that an image is transferred
from the blanket cylinder 6 to the lower surface of
the shest, thereby completing double side printing.

When printing is started after the phase of the
upstream cylinders including the double-diameter
cylinder 12 is shified with respect to the turn-over

. cylinder 13 and the gripper units 19 are set at

positions corresponding to that of the gripper units
(A) 25, the sheet 30 is not turned over and single
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side printing is performed. In this case, the gripper
units (B) 28 are kept inoperative.

In the printing press operated as described
above, during sheet turn-over operation in double
side printing, the trailing edge of the sheet must be
regripped from the gripper units (B) 28 to the
gripper units (A) 25. In this case, the gripper units
(A) 25 and (B) 28 whose gripper tips are directed
outward must be turned over so as to regripper the
sheet to the gripper units 19 and 9. A conventional
sheet turn-over apparatus of this type includes a
gripper opening/closing mechanism and a turn-over
mechanism.

In an apparatus disclosed in Japanese Patent
Publication No. 45-12929, gripper units correspond-
ing 1o the gripper units (A) 25 and (B) 28 are fixed
on pivot shafts, and pinions mounted on the pivot
shafis are meshed with segment gears swung by a
cam mechanism. A spring is hooked between the
gripper unit and the cylinder to apply a pivotal
force to the pivot shafts in a direction where a cam
follower is urged against a cam surface. An addi-
tional cam mechanism is arranged to open/close
the gripper unit at the turn-over position of the
gripper unit.

With the above construction, when the gripper
units come to the turn-over position, both the grip-
per units are pivoted through the segment gears
and the pinions against the biasing force of the
spring by means of the cam mechanism. When the
turn-over operation is completed, the additional
cam mechanism is operated to open/close the grip-
per units, thereby regripping the trailing edge of
the sheet from one group of gripper units to the
other group of gripper units. When the next regrip-
ping is timed, the gripper units are returned to the
initial position by the biasing force of the spring.

In an apparatus disclosed in Japanese Patent
Publication No. 51-7408, a turn-over mechanism
includes segment gears, pinion gears, and springs
as in the above mechanism. However, a gripper
opening/closing mechanism of this apparatus is
different from that described above. More specifi-
cally, the gripper opening/ciosing cam is swung at
a predetermined timing by an additional cam, and
the corresponding cam follower is reciprocally
moved. The spring for closing the gripper unit is
hooked between the free end portions of the grip-
per and the gripper pad.

In the conventional turn-over apparatuses hav-
ing the constructions described above, a rotational
force generated by a biasing force of the spring
always acts on the pivot shafts. A large load acts
on the teeth of the pinion fixed on the pivot shatt,
and the teeth are easily worn out. In addition, since
the gripper return spring is mounted on the pivot
shaft, and a chain is connected to one end of the
spring and is wound around the pivot shaft. The
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chain may be broken by the impact load of the
cam. Furthermore, the gripper opening/closing cam
and the gripper turn-over cam must be shifted
when printing is swiiched between single side
printing and double side printing. As a result, the
construction and operations are complicated. In the
apparatus disclosed in Japanese Patent Publication
No. 51-7409, the gripper opening/closing cam is
pivoted at a predetermined timing, and an excess
load acts on the cam followers. As a result, the
cam follower tends to be worn out. In addition, the
biasing force of the gripper return spring always
acts on the gripper pad shaft, and this shaft tends
o be worn out.

Summary 9‘ the Invention

It is an object of the present invention to pro-
vide a sheet turn-over apparatus for a sheet-fed
rotary printing press, in which durability of its
mechanism can be improved and the consiruction
of the mechanism can be simplified.

It is another object of the present invention to
provide a sheet turn-over apparatus for a sheet-fed
rotary printing press, in which printing operations in
single side printing and double side printing can be
simplified.

It is stili another object of the present invention
to provide a low-cost sheset turn-over apparatus for
a sheet-fed rotary printing press, in which symmet-
rical members can be used o reduce the number
of different components.

In order to achieve the above objects of the
present invention, there is provided a sheet turn-
-over apparatus for a sheet-fed rotary printing press
including a turn-over cylinder provided with first
gripper units for receiving a sheet from grippers of
an upstream cylinder and gripping a trailing edge
of the sheet and second gripper units for gripping
the trailing edge of the shest released and turned
over from the first gripper units and causing grip-
pers of a downstream cylinder to grip the irailing
edge of the sheet, the first and second gripper
units being adjacent to each other on an outer
surface of the turn-over cylinder, comprising: right
and left frames; a turn-over cam for the second
gripper units, and first and second opening/closing
cams for the first gripper units, all of which are
fixed to one of the frames; a turn-over cam for the
first gripper units and third and fourth
opening/closing cams for the second gripper units,
all of which are fixed to the other frame; first and
second hollow cam lever shafis having different
circumferential phases; a first cam lever fixed to
one end of the first hollow cam lever shaft and a
second cam lever fixed to the other end of the
second hollow cam lever shaft, the first cam lever
being provided with a segment gear at one end
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thereof and a first cam follower at the other end
thereof, the second cam lever being provided with
a segment gear at one end thereof and a second
cam follower at the other end thereof, the first cam
follower being in contact with the turn-over cam for
the second gripper units, and the second cam
follower being in contact with the turn-over cam for
the first gripper units; a first gripper pad shaft for
the first gripper units and a second gripper pad
shaft for the second gripper units, the first and
second gripper pad shafts extending in an axial
direction of the turn-over cylinder; a first gripper
shaft for the first gripper units and a second grip-
per shaft for the second gripper units, the first and
second gripper shafts being hollow, adjacent to the
first and second gripper pad shafts, respectively,
and extending along the axial direction of the turn-
over cylinder; a third cam lever fixed to one end of
the first gripper pad shaft and a fourth cam lever
fixed to the other end of the second gripper pad
shaft, the third and fourth cam levers being pro-
vided with third and fourth cam followers, respec-
tively, the third cam follower being in contact with
the third and fourth opening/closing cams, and the
fourth cam follower being in contact with the first
and second opening/closing cams; first to fourth
forsion bars extending through the first and second
cam lever shafts and the first and second gripper
shafts, respectively, one end of each of the first to
fourth torsion bars being fixed to a corresponding
one of the first and second cam lever shafts and
the first and second gripper shafts, the first and

second torsion bars being coupled to the first and
~ second cam levers at the other end and one end of
the first and second cam lever shafts, respectively,
and the third and fourth torsion bars being coupled
o the third and fourth cam levers, respectively, the
first and second cam lever shafts being coupled to
the first and second gripper pad shafts and the first
and second gripper shafts through a gear mecha-
nism.

According to the present invention, when the
turn-over cylinder is rotated, and the cam followers
are brought into contact with the cam surfaces of
the gripper B (i.e., second gripper units)
opening/closing cams, the gripper B turn-over cam,
the gripper A turn-over cam, and the gripper A (i.e.,
first gripper units) opening/closing cams in the or-
der named, the cam levers are pivoted by the
spring forces of the torsion bars. When the gripper
units B grip the trailing edge of the sheet and are
turned over, the sheet is convey by the gripper
units A.

Brief Description of the Drawings

Fig. 1 is a partially cutaway plan view of internal
structures at both end shaits of a turn-over cyl-
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inder, showing turn-over cam torsion bars and
the like in a turn-over apparatus for a sheet-fed
rotary printing press according to an embodi-
ment of the present invention;

Fig. 2 is a partially cutaway plan view of internal
structures at the center of both the end shaits of
the turn-over shaft, showing the opening/closing
cam torsion bars and the like;

Fig. 3 is a sectional view of the turn-over ap-
paratus along the line Ill - il of Fig. 2;

Fig. 4 is a sectional view of the turn-over ap-
paratus along the line IV - IV of Figs. 1 and 2;
Fig. 5 is a sectional view of the turn-over ap-
paratus along the line V - V of Figs. 1 and 2;

Fig. 6 is a sectional view of the turn-over ap-
paratus along the line VI - Vi of Figs. 1 and 2;
Fig. 7A is a sectional view of the turn-over
apparatus along the line VIl - VIl of Figs. 1 and
2;

Fig. 7B is a sectional view of the structure along
the line A of Fig. 7A;

Fig. 7C is a sectional view of the structure along
the line B - B of Fig. 7A; .
Fig. 8 is a sectional view of the turn-over ap-
paratus along the line VIII - VIII of Figs. 1 and 2;
Fig. 9 is a sectional view of the turn-over ap-
paratus along the fine [X - IX of Figs. 1 and 2;
Fig. 10 is a sectional view showing the structure
of a part near the cam levers in cotrespondence
with Fig. 4 according to another embodiment of
the present invention;

Fig. 11 is a longitudinal sectional view thereof;
Fig. 12 is a view showing a cylinder layout of
the printing press to explain single side printing;
-and

Fig. 13 is a view showing a cylinder layout of
the printing press to explain double side print-
ing.

Description of the Preferred Embodiments

Referring to Figs. 1 to 9, end shafts 35 and 36
of a turn-over cylinder 13 are supported by bear-
ings 33 and 34 mounted in right and left frames 31
and 32, respectively. Right cams 37 and left cams
38 are fixed to the bearings 33 and 34 so as to
oppose the end faces of the turn-over cylinder 13.
The right cams 37 comprises a turn-over cam 39
for gripper units A, first and second
opening/closing cams 40 and 41 for gripper units
B. The turn-over cam 38 has an outer cam surface,
the opening/closing cam 40 has an outer cam
surface, and the opening/closing cam 41 has an
inner cam surface. The shapes of the cams 39, 40
and 41 will be described later. The left cams 38
comprises a turn-over cam 42 for gripper units B
and first and second opening/closing cams 43 and
44 for gripper units A. The turn-over cam 42 has an
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outer cam surface, the opening/closing cam 43 has
outer and inner cam surfaces, and the
opening/closing cam 44 has an outer cam surface.
The shapes of the cams 42, 43, and 44 will be
described later. Two gaps 45 and 46 which are
180° out of phase are formed in the turn-over
cylinder 13 along the axial direction thereof. Bear-
ing plates 47 and 48 are fixed to both ends of one
gap 46 by a plurality of bolis 49 so as fo close the
gap 46. Two hollow cam lever shafts 50 and 51
having different circumferential phases are pivotally
supported on the bearing plates 47 and 48 through
roller bearings 52, respectively. A cam lever 55 is
fixed to the right extended end of the cam lever
shaft 50, while a cam lever 58 is fixed to the left
extended end of the cam lever shaft 51. A segment
gear 53 is fixed to one free end of the cam lever
55, and a cam follower 54 is supported by the
other free end of the cam lever 55. A segment gear
56 is mounted on one free end of the cam lever 58
and a cam follower 57 is supporied by the other
free end of the cam lever 58. Bar holders 59 and
60 are fixed by bolts 61 so as to be adjusted at
end faces of the bearing plates 47 and 48 at
positions where the cam levers 55 and 58 of the
cam lever shafts 50 and 51 are not mounted.
Hexagonal heads 62a and 63a of forsion bars 62
and 63 extending through the inner holes of the
cam lever shafts 50 and 51 are inserted into hexag-
onal holes formed in the bar holders 59 and 60,
respectively. Hexagonal heads 62b and 63b of the
torsion bars 62 and 63 are fixed by knock pins
together with the cam levers 55 and 58 in the
hexagonal holes of the bushings in the cam lever
shafts 50 and 51. Therefore, the cam levers 55 and
58 are pivoied by an external force and spring
forces can be accumulated in the torsion bars 62
and 63. The cam followers 54 and 57 contact the
cam surfaces of the turn-over cams 42 and 39,
respectively. These cam followers 54 and 57 are
brought into tight contact with the cam surfaces by
the pivotal forces applied from the torsion bars 62
and 63 to the cam levers 55 and 58. The contact
forces can be adjusted by pivotal movement of the
bar holders 59 and 60. Reference numerals 64
denote collars fixed at both ends of the cam lever
shafts 50 and 51 to prevent axial movement of the
cam lever shafts 50 and 51.

Two axially elongated stationary seat members
65 and 66 are formed at both sides of the other
gap 45 of the turn-over cylinder 13. A plurality of
gripper pad bearings 67 and a plurality of gripper
pad bearings 68 are fixed to the end portions and
the intermediate portions of the stationary seat
members 65 and 66 by bolts 69. A gripper pad
shaft 70 (represented by the same reference nu-
meral in Figs. 10 and 11) for gripper uniis (A)
extends by the overall length of the cylinder and is

10

15

20

25

30

35

40

45

50

55

pivotally supported by the gripper pad bearings 67.
A gripper pad shaft 71 (represented by the same
reference numeral in Figs. 10 and 11) for gripper
units (B) extends by the overall length of the cyl-
inder and is pivotally supported by the gripper pad
bearings 68. Gripper shaft holders 72 are fixed to
both ends of the gripper pad shaft 70 by knock
pins, as shown in Figs. 2 and 5. Both end portions
of a hollow gripper shaft 73 are pivotally supported
in the gripper shaft holders 72, respectively. A
plurality of gripper units (A) 25 are supported by
the gripper pad shaft 70 and the gripper shaft 73
along the axial direction. Each gripper unit (A) 25
comprises a gripper pad holder 74 fixed on the
gripper pad shaft 70, a split gripper holder 75 fixed
on the gripper shaft 73 so as to have the same
axial phase as that of the gripper pad holder 74. A
gripper pad 76 is fixed on the corresponding grip-
per pad holder 74. Each gripper 77 is mounted on
the corresponding gripper holder 75 through a cor-
responding contact pressure adjustment spring
member 78 and is brought into contact with the
corresponding gripper pad 76 or separated there-
from upon pivotal movement of the gripper holder
75. Opening/closing of the gripper 77 with respect
to the gripper pad 76 is referred to as that of the
gripper unit (A) 25. A cam lever 80 having a cam
follower 79 at its free end is fixed to the right
extended end of the gripper pad shaft 70. A bar
holder 81 is fixed by a bolt 82 to the end face of
the gripper shaft holder 72 at a position where the
cam lever 80 is not arranged, while part of the boss
is fitted to be pivotal in the inner hole of the gripper
shaft holder 72. Reference numeral 83 denotes a
torsion bar, a hexagonal head 83a of which is fitted
in a hexagonal hole of the bar holder 81. The
torsion bar 83 extends through the inner hole of the
gripper shaft 73 and a hexagonal head 83b of the
torsion bar 83 is fitted in a hexagonal hole formed
in the solid portion of the gripper shaft 73. When
the cam lever 80 is pivoted by an external force, a
torsion spring force is accumulated by the torsion
bar 83.

As shown in Figs. 2 and 5, gripper shaft hold-
ers 84 are fixed at both ends of the gripper pad
shaft 71 by knock pins. Both end portions of a
hollow gripper shaft 85 are pivotally supported by
the gripper shaft holders 84. A plurality of gripper
units (B) 28 are supporied by the gripper pad shaft
71 and the gripper shaft 85 along the axial direc-
tion. Each gripper unit (B) 28 comprises a gripper
pad holder 86 fixed on the gripper pad shaft 71
and a gripper holder 87 fixed on the gripper shaft
85 so as to have the same axial phase as that of
the gripper pad holder 86. Each gripper pad 88 is
fixed on the corresponding gripper pad holder 86.
Each gripper 89 is fixed on the corresponding
gripper holder 87 through a corresponding contact
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pressure adjustment spring member 90 and is
brought into contact with the corresponding gripper
pad 88 or separated therefrom. Opening/closing of
the gripper 89 with respect to the gripper pad 88 is
referred to as opening/closing of the gripper unit
{B) 28. A cam lever 92 having a cam follower 91 at
its free end is fixed to the left extended end of the
gripper pad shaft 71. A bar holder 93 is fixed on
the end face of the gripper shaft holder 84 at a
position where the cam lever 92 is not arranged. In
this case, part of the boss is pivotally fitted in the
inner hole of the gripper shaft holder 84. Reference
numeral 95 denotes a torsion bar, a hexagonal
head 95a of which is fitted in a hexagonal hole of
the bar holder 93. The torsion bar 95 extends
through the inner hole of the gripper shaft 85, and
a hexagonal head 95b of the torsion bar 95 is fitted
in a hexagonal hole formed in the solid portion of
the gripper shaft 85. When the cam lever 92 is
pivoted by an external force, a torsion spring force
can be accumulated by the torsion bar 95.

A turn-over mechanism for turning over the
gripper units (A) 25 and (B) 28 about the gripper
pad shafts 70 and 71 and an opening/closing
mechanism for opening/closing the grippers 77 and
89 about the gripper shafts 73 and 85 are provided
to the gripper units (A) 25 and (B) 28. More specifi-
cally, pinions 96 and 97 meshed with the segment
gears 53 and 56 are fixed to the left end of the
gripper pad shaft 70 and the right end of the
gripper pad shaft 71, respectively. The cam follow-
ers 54 and 57 are urged against the cam surfaces
of the turn-over cams 42 and 39 by the spring
forces of the torsion bars 62 and 63, respectively.
As shown in Fig. 9, the turn-over cam 42 com-
prises a small-diameter portion 42a, a large-diam-
eter portion 42b, and an ascending surface 42c in a
rotational direction, and a descending surface 42d
in the rotational direction. As shown in Fig. 8, the
turn-over cam 39 comprises a small-diameter por-
tion 39a, a large-diameter portion 39b, an ascend-
ing surface 39c in the rotational direction, and a
descending surface 39d in the rotational direction.
When the cam followers 54 and 57 are in rolling
contact with the large-diameter portions 42b and
39b, the gripper units (B) 28 and (A) 25 are located
at positions indicated by the solid lines in Fig. 3,
respectively. When the turn-over cylinder 13 is
rotated, and the cam followers 54 and 57 are
moved downward along the descending surfaces
42d and 39d, the segment gears 53 and 56 are
meshed with the pinions 96 and 97, respectively.
The gripper units (B) 28 are turned over clockwise
to the position indicated by the alternate long and
short dashed line in Fig. 3. The gripper units (A) 25
are turned over counterclockwise and reach the
position opposite to the gripper units (B) 28. Fur-
thermore, when the cam followers 54 and 57 are
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moved upward along the ascending surfaces 42c
and 39c, the gripper units (B) 29 and (A} 25 are
pivoted in opposite directions and restore the initial
positions indicated by the solid lines in Fig. 3.

The cam follower 79 is brought into rolling
contact with the outer cam surface of the cam 40
and the inner cam surface of the cam 41 and is
urged against the cam surface by the pivotal force
acting on the cam lever 80 by a spring force of the
torsion bar 83. The cam follower 91 is in contact
with the outer and inner cam surfaces of the
opening/closing cam 43 and the outer cam surface
of the opening/closing cam 44 and is urged by the
torsion bar 95. As shown in Fig. 8, the outer cam
surface of the opening/closing cam 40 comprises a
small-diameter portion 40a, a large-diameter por-
tion 40b, and ascending and descending surfaces
therebetween. The inner cam surface of the
opening/closing cam 41 comprises a short small-
diameter portion 41a, a small-diameter portion 41b,
and ascending and descending surfaces there-
between. As shown in Fig. 9, the inner cam surface
of the opening/closing cam 43 comprises a small-
diameter portion 43a, a large-diameter portion 43b,
and ascending and descending surfaces there-
between. The outer cam surface of the cam 43
comprises a small-diameter portion 43c, a large-
diameter portion 43d, and ascending and descend-
ing surfaces therebetween. The outer cam surface
of the opening/closing cam 44 comprises a small-
diameter portion 44a, a large-diameter portion 44b,
and ascending and descending surfaces there-
between. The cam surfaces have the shapes de-
scribed above. In single side printing shown in Fig.
12, an apparatus (o be described later) is operated
to render the turn-over cams 39 and 42 and the
opening/closing cams 40 and 41 inoperative and
the opening/closing cams 43 and 44 operative. As
shown in Fig. 12, when the gripper units 19 oppose
the gripper units 25, the cam follower 91 runs over
the large-diameter portion 43d of the
opening/closing cam 43, and therefore the gripper
units 25 are opened and then closed so that the
sheet is regripped by the gripper units 19. The
cam follower 91 is moved upward along ihe as-
cending surface of the cam 43 against the spring
force of the torsion bar 95. The cam follower 91 is
moved downward along the descending surface by
the spring force of the torsion bar 95. In single side
printing, the inner cam surface of the cam 43 is not
used. When the respective cylinders are rotated
and the grippers 25 which actually grip the sheet
oppose the gripper units 9 of the impression cyl-
inder 10, the cam follower 91 runs over the large-
diameter portion 44b of the opening/closing cam 44
and cooperates with the torsion bar 95 to open and
close the gripper units 25 and cause the gripper
units 9 to regrip the sheet. In double side printing,
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the cams 39, 40, 41, and 42 rendered inoperative
in single side printing are rendered operative to-
gether with the cams 43 and 44. As shown in Fig.
13, when the suction heads 21 oppose the gripper
units 28, the cam follower 79 runs over the large-
diameter portion 40b of the opening/closing cam 40
and cooperates with the torsion bar 83 to open and
close the gripper units 28, thereby causing the
gripper units 28 to grip the trailing edge of the
sheet fed from the suction heads 21. When the
cylinders are further rotated, the cam followers 54
and 57 ascend along the ascending surfaces 42c
and 39c¢ of the turn-over cams 42 and 39. The cam
levers 55 and 58 are pivoted against the spring
forces of the torsion bars 62 and 63, respectively.
The grippers 59 and 77 in gripper units 28 and 25
are pivoted about the gripper pad shafts 71 and 70
and come close to each other through the pinions
96 and 97. When the cylinders are further rotated,
the cam followers 91 and 79 cooperate with the
torsion bars 95 and 83 to run over the large-
diameter portions 43b and 41b of the opening
cams 43 and 41, respectively. The gripper units 28
and 25 are opened and closed at slightly different
timings, so that the trailing edge of the sheet is
released from the gripper units 28 and gripped by
the gripper units 25. When the cylinders are further
rotated, the cam followers 54 and 57 are moved
downward along the descending surfaces 42d and
39d of the turn-over cams 42 and 39, and the
gripper units 28 and 25 are turned in opposite
directions to restore the initial states. When the
cylinders are further rotated and the gripper units
25 oppose the gripper units 9, the gripper units 25
are opened and closed by the behavior of the cam
44 in the same manner as in single side printing.
Therefore, the trailing edge of the sheet is regrip-
ped by the gripper units 9.

Reference numeral 98 in Figs. 2 and 4 denotes
a stopper reciprocally and threadably engaged in a
stationary bracket 99 in correspondence with the
cam lever 80. When the cam lever 80 is brought
into contact with the stopper 98 at the pivot end
position. in single side printing, the cam follower 79
is separated from the cam surfaces of the
opening/closing cams 40 and 41 to interrupt
opening/closing of the gripper units 28. Reference
numerals 100 in Figs. 2 and 5 denote stoppers
reciprocally and threadably engaged with the cyl-
inder end portions corresponding to the gripper
shaft holders 72 and 84. The gripper shaft holders
72 and 84 are brought into contact with the stop-
pers 100 at the pivot end positions, and the turn-
over end positions of the gripper units 25 and 28
are limited. Reference numerals 101 denote tools
for loosening nuts 102 to reciprocally move the
stoppers 100. Reference numerals 103 in Fig. 5
denote stoppers supported by cylinder end face
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brackets 105 through a plurality of bevel springs
104 so as to correspond to the gripper shaft hold-
ers 72 and 84. Bolts 106 reciprocally and threadab-
ly engaged with the gripper shaft holders 72 and
84 are brought into contact with the stoppers 103
to limit the turn-over end position where the trailing
edge of the sheet is regripped from the gripper
units 28 to the gripper units 25. Reference nu-
merals 107 denote tools for loosening nuts 108 to
reciprocally move the bolts 106. Reference nu-
merals 109 in Fig. 6 denote gripper opening/closing
stoppers for the gripper shafts 73 and 85, disposed
near the gripper pad shafts 70 and 71. The stop-
pers 109 are fixed by bolts at intermediate portions
of the gripper shafts 73 and 85. Reference nu-
merals 110 denote stoppers fixed on the gripper
pad shafts 70 and 71 to connect the intermediate
portions of the gripper shafts 73 and 85 and the
gripper pad shafts 70 and 71.

A mechanism for interrupting the turn-over op-
eration of the gripper units 25 and 28 in single side
printing will be described with reference to Figs. 2
and 7. Split stop levers 111 are fixed at the inter-
mediate portions of the gripper pad shafts 70 and
71 for supporting the gripper units 25 and 28,
respectively. Axially elongated stopper holes 112
are formed in the core of the cylinder so as to
correspond to the stop levers 111. Recesses 113
are formed in the peripheral portion of the cylinder
at positions corresponding to the stopper holes
112. A pair of crescent guides 114 having an L-
shaped section are fixed by screws at the bottom
of each recess 113. A guide groove 115 is formed
between. the upper and lower guides 114. Refer-
ence numeral 116 denotes a stop pin reciprocally
fitted in a pin hole 117 formed to communicate with
the recesses 113 and the stopper holes 112. The
stop pin comprises a hexagonal head 116a, a
round flange 116b, a circular portion 116¢, a barrel-
like flange 116d obtained by chamfering two sur-
faces of a cylindrical member, a circular spring
seat 116e, and a bearing 116f. A compression coil
spring 118 is disposed between the spring seat
116e and the spring hole bottom surface to bias
the stop pin 116 toward the peripheral direction of
the cylinder. A chamfered rectangular stopper 119
is fixed to the stop pin 116 in the stopper hole 112.
The stop pin can be pivoted through 90° between
upright and lying positions indicated by the solid
lines of Figs. 78 and 7C. A hexagonal hole of a tool
is engaged with the hexagonal head 116a and the
stop pin is urged against the biasing force of the
compression coil spring 118 and is turned by the
tool. When the stopper 119 is set in the upright
position, the nonchamfered portion of the flange
116d abuts against the guides 114. The movement
of the stop pin 116 in the peripheral direction of the
cylinder is limited, and the stop pin 116 abuis
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against the guides 114 by the biasing force of the
compression coil spring 118. In this state, when the
stop pin 116 is urged and pivoted through 90°, the
stopper 119 is set in the lying position and the
chamfered portion of the flange 116d is engaged
with the guide groove 115. The stopper 119 is
biased by the compression coil spring 118 until the
stopper 119 abuts against the wall surfaces of the
stopper hole 112. Reference numerals 120 denote
knock pins to be engaged with the grooves of the
tool. With the above construction, when the stopper
119 is set in the upright position in single side
printing, pivotal movement of the stop lever 111 is
limited. The cam followers 54 and 57 are separated
from the cam surfaces of the turn-over cams 42
and 39 through the pinions 96 and 97, the segment
gears 53 and 56, and the cam levers 55 and 58,
thereby interrupting the turn-over operation.

Single side printing in the printing press having
the consiruction described above will be described
with reference to Fig. 12. When double side print-
ing is switched io single side printing, the phases
of the upstream cylinders including the double-
diameter cylinder 12 are adjusted with respect to
the turn-over cylinder 13 by an apparatus (not
shown) so that a state of correspondence between
the suction heads 21 and the gripper units 28, as
shown in Fig. 13, is changed to a state of cor-
respondence between the gripper units 19 and 25,
as shown in Fig. 12. At the same time, the relative
phases of the gripper units 19 and 20 and the
suction heads 21 and 22 are adjusted. In addition,
a position at which the sheet 30 is released from
the gripper units 19 and 20 is adjusted. Thereafter,
the stop pin 116 is pivoted in the upright position
and pivotal movement of the stop lever 111 is
inhibited. The turn-over operation between the grip-
per units 25 and 28 through the pinions 96 and 97,
the segment gears 53 and 56, and the cam levers
55 and 58 is inhibited. At the same time, the
stoppers 98 and 103 which are respectively shown
in Figs. 4 and 5 are pivoted in an extension direc-
tion, thereby inhibiting pivotal movement of the
cam lever 80 and hence preventing opening/closing
of the gripper units 28. Printing is then initiated.
The sheet 30 printed with a first color in the same
manner as in double side printing described with
reference to Fig. 13 is gripped by the gripper units
19 (or 20). The leading edge of the sheet 30
reaches a position of contact between the cylinders
12 and 13. In this case, the opening/closing cam 43
cooperates with the torsion bar 95 to open and
close the gripper units 25 and cause the units 25 to
grip the sheet edge released from the gripper units
19 (or 20). When the gripped edge reaches a
position of contact between the cylinders 13 and
10, the opening/closing cam 44 cooperates with the
torsion bar 95 to open and close the gripper units
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25 and cause the gripper units 9 o grip the sheet,
thereby performing printing with a second color.

When single side printing is switched to double
side printing, the phases of the cylinders 12 and
13, the phases between the suction heads 21 and
22 and the gripper units 19 and 20 according to a
paper size, and the paper release positions of the
gripper units 19 and 20 are adjusted. The stopper
lever 111 is pivoted to allow the turn-over operation
of the gripper units 25 and 28. At the same time,
the stoppers 98 are moved backward to allow piv-
otal movement of the cam lever 80 and
opening/closing of the gripper units 28. Thereafter,
printing is initiated. As described with reference to
Fig. 13, the trailing edge of the sheet 30 having an
image on the upper surface reaches a point of
contact between the cylinders 12 and 13. In this
case, the opening/closing cam 40 cooperates with
the forsion bar 83 to open and close the gripper
units 28, and the trailing edge of the sheet 30 is
released from the suction heads 21 (or 22) and
gripped by the gripper units 28. Subsequently, the
turn-over cam 39 cooperates with the torsion bar
63 and the turn-over cam 42 cooperates with the
torsion bar 62 to cause the grippers of the gripper
units 25 and 28 o come close each other. In this
state, the gripper units 25 and 28 cooperate with
the torsion bars 95 and 83 to open and close the
gripper units 28 and 25 at slightly different timings.
Therefore, the trailing edge of the sheet is gripped
from the gripper units 28 to the gripper unit 25.
When the turn-over cylinder 13 is further rotated,
the gripper units 25 and 28 are moved in opposite
directions and restore the initial positions. At the
same time, the sheet is turned over and the gripper
units 25 reaches a position of contact between the
cylinders 13 and 10. In the same manner as in
single side printing, the sheet is gripped by the
gripper units 9. The sheet is conveyed by the
gripper units 9 and an image is printed on the
lower surface of the sheet.

Figs. 10 and 11 show another embodiment of
the present invention. In this embodiment, a turn-
over cam 139 for gripper units A is bolted in an
annular groove 3ta formed in a frame 31 and
includes a small-diameter portion 139a and a large-
diameter portion 139b. The proximal portion of a
cam follower 57 for a cam lever 158 is fixed at a
portion near a segment gear 56 with respect to a
cam lever shaft 51. Reference numeral 119 de-
notes a stopper for rendering the cam 139 oper-
ative or inoperative. When the stopper 119 is set in
the upright or lying position, pivotal movement of
the cam lever 158 is allowed or inhibited. Other
struciures and operations in this embodiment are
the same as those of the above embodiment. A
turn-over cam (not shown) for gripper units B and a
cam lever (not shown) therefor are arranged on the
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side of a frame 32. Opening/closing cams (not
shown) are arranged between the turn-over cams
for gripper units A and B and the cam levers, and
the construction and operation of the
opening/closing cam are not described.

In a sheet turn-over apparatus for a sheet-fed
rotary printing press according to the present in-
vention as described above, the right cams com-
prise the turn-over cam for gripper units A and the
opening/closing cams for gripper units B, while the
left cams comprise the turn-over cam for gripper
units B and the opening/closing cams for gripper
units A. The cams cooperate with the correspond-
ing torsion bars arranged at the pivotal centers of
the cam levers to turn over and open/close the
gripper units A and B. Unlike in the conventional
gripper return spring, the rotational force, i.e., a
load acting on the turn-over shaft of each gripper
can be reduced. Durability of shafts and drive
gears betwsen the shafts and the cam levers can
be greatly improved. Cutting of a chain does not
occur since the chain is not used, thereby simplify-
ing the construction. In addition, cams are fixed at
predetermined positions of the frames and need
not be shifted in the single side printing and double
side printing. Therefore, the construction and op-
eration can be simplified. At the same time, an
excess load does not act on the cam followers and
its durability can be improved. Furthermore, the
gripper opening/closing cams need not be shifted
in the non-turn-over and furn-over modes and
therefore the construction can be simplified. Iden-
tical components can be symmetrically arranged,
and the number of different components can be
greatly reduced, resulting in low cost.

Claims

1. A sheet turn-over apparatus for a sheet-fed
rotary printing press including a turn-over cyl-
inder (13) provided with first gripper units (28)
for receiving a sheet (30) from grippers of an
upstream cylinder (12) and gripping a trailing
edge of the sheet (30) and second gripper
units (25) for gripping the trailing edge of the
sheet (30) released and turned over from said
first gripper units (28) and causing grippers (9)
of a downstream cylinder (10) to grip the trail-
ing edge of the shest (30), said first and sec-
ond gripper units being adjacent to each other
on an outer surface of said turn-over cylinder
(13), comprising:

right and left frames (31,32);

a turn-over cam (39) for said second
gripper units (25), and first and second
opening/closing cams (40,41) for said first grip-
per units (28), all of which are fixed to one of
said frames;
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a turn-over cam (42) for said first grip-
per wuniis (28) and third and fourth
opening/closing cams (43,44) for said second
gripper units (25), all of which are fixed to the
other frame;

first and second hollow cam lever
shafts (50,51) having different circumferential
phases;

a first cam lever (55) fixed to one end
of said first hollow cam lever shaft (50) and a
second cam lever (58) fixed to the other end of
said second hollow cam lever shaft (51), said
first cam lever (55) being provided with a seg-
ment gear (53) at one end thereof and a first
cam follower (54) at the other end thereof, said
second cam lever (58) being provided with a
segment gear (56) at one end thereof and a
second cam follower (57) at the other end
thereof, said first cam follower (54) being in
contact with said turn-over cam (39) for said
second gripper units (25), and said second
cam follower (57) being in contact with said
turn-over cam (42) for said first gripper units
(28);

a first gripper pad shaft (71) for said
first gripper units (28) and a second gripper
pad shaft (70) for said second gripper units
{25), said first and second gripper pad shaits
extending in an axial direction of said turn-over
cylinder (13);

a first gripper shaft (85) for said first
gripper units {28) and a second gripper shaft
(73) for said second gripper units (25), said
first and second gripper shafts (85,73) being
hollow, adjacent to said first and second grip-
per pad shafts, (71,70) respectively, and ex-
tending along the axial direction of said turn-
over cylinder (13);

a third cam lever (92) fixed to one end
of said first gripper pad shaft (71) and a fourth
cam lever (80) fixed to the other end of said
second gripper pad shaft (70), said third and
fourth cam levers (92,80) being provided with
third and fourth cam followers (91,79), respec-
tively, said third cam follower (91) being in
contact with said third and fourth
opening/closing cams (43,44), and said fourth
cam follower (79) being in contact with said
first and second opening/closing cams (40,41);

first to fourth torsion bars (95,83,62,63)
extending through said first and second cam
lever shafts (50,51) and said first and second
gripper shafts (85,73), respectively, one end of
each of said first to fourth torsion bars
(95,83,62,63) being fixed to a corresponding
one of said first and second cam lever shafts
(50, 51) and said first and second gripper
shafts (85,73), said first and second torsion
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bars (62,63) being coupled to said first and
second cam levers (55,58) at the other end
and one end of said first and second cam lever
shafts (50,51), respectively, and said third and
fourth torsion bars (95,83) being coupled to
said third and fourth cam levers (92,80), re-
spectively,

said first and second cam lever shafts
(50,51) being coupled to said first and second
gripper pad shafis (71,70) and said first and
second gripper shafis (85,73) through a gear
mechanism.

An apparatus according to claim 1, wherein
said turn-over cam for said second gripper
units includes a first ascending surface and a
first descending surface, and said turn-over
cam for said first gripper units includes a sec-
ond ascending surface and a second descend-
ing surface, so that when said first and second
cam followers descend along said first and
second descending surfaces, said second grip-
per units are turned over clockwise and said
first gripper units are turned over counterclock-
wise to obtain a turn-over state, and when said
first and second cam followers ascend along
said first and second ascending surfaces, said
first and second gripper units restore an initial
state.

An apparatus according to claim 2, wherein
said second opening/closing cam includes an
outer cam surface large-diameter portion, said
first opening/closing cam includes a first inner
cam surface large-diameter portion, and said
fourth opening/closing cam includes a second
inner cam surface large-diameter portion shor-
ter than said first inner cam surface large-
diameter portion, so that when -said fourth cam
follower runs over said outer cam surface
large-diameter portion, said fourth cam follower
cooperates with said fourth torsion bar to open
and close said first gripper units so as to allow
said grippers in said downstream cylinder to
grip the irailing edge of the sheet in single side
printing; and when said fourth and third cam
followers cooperate with said fourth and third
torsion bars to run over said first and second
inner cam surface large-diameter portions fo
open and close said second and first gripper
units at slightly different timings so as to regrip
the sheet from said second gripper units to
said first gripper units.

An apparatus according to claim 3, further
comprising a turn-over preventing mechanism
including a stop lever mounted on said first
and second gripper pad shafts, a stop pin, and
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a compression biasing spring, wherein said
stop pin is pivoted to set said stopper in an
upright position, pivotal movement of said stop
lever is inhibited and said first and second cam
followers are separated from said turn-over
cams for said first and second gripper units
through said first and second cam levers to
prevent a turn-over operation in single side
printing.

An apparatus according to claim 4, wherein
said turn-over cam for said first gripper units is
bolted in an inner groove formed in said right
frame, said turn-over cam for said first gripper
units being rendered operative/inoperative by
said stopper.

Revendications

Appareil pour retourner des feuilles pour une
presse d‘impression rotative alimentée en feuil-
les comportant un cylindre de retournement
(13) prévu avec des premiers groupes de pin-
ces (28) pour recevoir une feuille (30) prove-
nant des pinces d'un cylindre amont (12) et
saisir le bord de fuite de Ia feuille (30) et des
seconds groupes de pinces (26) pour saisir le
bord de fuite de la feuille relachée st retournée
& partir desdits premiers groupes de pinces et
amener les pinces (9) d'un cylindre aval (10) &
saisir le bord de fuite de la feuille (30), lesdits
premiers et seconds groupes de pinces étant
voisins I'un de I'autre sur une surface exiérieu-
re dudit cylindre de retournement (13), com-
prenant :

- des chissis de droite et de gauche (31,
32) ;

- une came de retournement (39) pour les-
dits seconds groupes de pinces (25), et
des premiére et seconde cames (40, 41)
d'ouverture/ffermeture pour lesdits pre-
miers groupes de pinces (28), dont l'en-
semble est fixé & un desdits chissis ;

- une came de retournement (42) pour les-
dits premiers groupes de pinces (28) et
des troisitme et guatriéme cames (43,
44) d'ouveriure/fermeture pour lesdits se-
conds groupes de pinces (25), I'ensem-
ble étant fixé & I'autre chéssis ;

- des premier et second arbres creux de
levier de came (50, 51) ayant des phases
circonférentielles diffiérentes ;

- un premier levier de came (55) fixé a
une extrémité dudit premier arbre creux
de levier de came (50) et un second
levier de came (58) fixé & l'autre exirémi-
té dudit second arbre creux de levier de
came (51), ledit premier levier de came



19 EP 0 316 490 B1 20

(55) comportant un secteur d'engrenage
(53) & une de ses exirémités et un pre-
mier suiveur de came (54) 4 son auire
extrémité, ledit second levier de came
(58) comportant un secteur d'engrenage
(56) & une de ses exirémités et un se-
cond suiveur de came (57) a4 son autre
extrémité, ledit premier suiveur de came
(54) étant en contact avec ladite came de
retournement (39) pour lesdits seconds
groupes de pinces et ledit second sui-
veur de came (57) étant en contact avec
ladite came de retournement {42) pour
lesdits premiers groupes de pinces (28) ;
un premier arbre de patin de pince (71)
pour lesdits premiers groupes de pinces
(28) et un second arbre de patin de
pince (70) pour lesdits seconds groupes
de pinces (25), lesdits premier et second
arbres de patins de pinces s'étendant
dans un sens axial dudit cylindre de re-
fournement (13);

un premier arbre de pinces (85) pour
lesdits premiers groupes de pinces (28)
et un second arbre de pinces (73) pour
lesdits seconds groupes de pinces (25),
lesdits premier et second arbres de pin-
ces (85, 73) étant creux au voisinage
desdits premier et second arbres de pa-
tins de pinces (71, 70) respectivement, et
s'étendant dans le sens axial du cylindre
de retournement (13) ;

un troisidme levier de came (92) fixé a
une exirémité dudit premier arbre de pa-
tins de pinces (71) et un quatriéme levier
de came (80) fixé 3 lautre extrémité
dudit second arbre de patins de pinces
(70, lesdits troisieme et quatriéeme le-
viers de came (92, 80) comportant des
tfroisime et quatriéme suiveurs de came
(91, 79) respectivement, ledit troisiéme
suiveur de came (91) étant en contact
avec lesdites troisitme et quatrieme ca-
mes d'ouverture/fermeture (43, 44) et le-
dit quatridme suiveur de came (79) étant
en contact avec lesdites premiére et se-
conde cames d'ouverture/fermeture (40,
4);

des premiére & quatriéme barres de tor-
sion (95, 83, 62, 63) s'étendant & travers
lesdits premier et second arbres de le-
vier de came (50, 61) et lesdits premier
et second arbres de pinces (85, 73) res-
pectivement, une exirémité de chacune
des premiére a quatriéme barres de tor-
sion (95, 83, 62, 63) étant fixée & un
arbre correspondant desdits premier et
second arbres de levier de came (50, 51)
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et lesdits premier et second arbres de
pinces (85, 73), lesdites premiére et se-
conde barres de torsion (62, 63) étant
couplées auxdits premier et second le-
viers de came (55, 58) & l'autre exirémité
et une extrémité desdits premier et se-
cond arbres de levier de came (50, 51)
respectivement et lesdites troisiéme et
quatrisme barres de torsion (95, 83)
étant couplées auxdits troisieme et qua-
tridme leviers de came (92, 80) respecti-
vement,

- lesdits premier et second arbres de le-
vier de came (50, 51) étant couplés aux-
dits premier et second arbres de patins
de pinces (71, 70) et lesdits premier et
second arbres de pinces (85, 73) par
I'intermédiaire d'un mécanisme & engre-
nages.

Appareil selon la revendication 1 dans lequel
ladite came de retournement pour lesdits se-
conds groupes de pinces comporte une pre-
miére surface montante et une premiére surfa-
ce descendante et ladite came de retourne-
ment pour lesdits premiers groupes de pinces
comporte une seconde surface montante et
une seconde surface descendante de telle sor-
te que lorsque lesdits premier et second sui-
veurs de came descendent le long desdites
premiére et seconde surfaces descendantes,
lesdits seconds groupes de pinces sont retour-
nés dans le sens des aiguilles d'une monire et
lesdits premiers groupes de pinces sont re-
tournds dans le sens inverse des aiguilles
d'une montre pour obtenir un état de retourne-
ment et lorsque lesdits premier et second sui-
veurs de came montent le long desdites pre-
miére et seconde surfaces montantes, lesdits
premier et second groupes de pinces revien-
nent & un état initial.

Appareil selon la revendication 2 dans lequel
jadite seconde came d'ouverture/fermeture
comporte une partie de surface de came exté-
rieure de grand diamétre, ladite premiére came
d'ouveriure/ffermeture comporte une premiére
partie de surface de came intérieure de grand
diaméire, et ladite qualritme came
d'ouvertureffermeture comporte une seconde
partie de surface de came intérieure de grand
diamétre plus petite que ladite premiére partie
de surface de came intérieure de grand diamé-
tre, de telle sorte que lorsque ledit quatriéme
suiveur de came se déplace sur ladite partie
de surface de came extérieure de grand dia-
métre, ledit quatriéme suiveur de came coopé-
re avec ladite quatrieme barre de torsion pour
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ouvrir et fermer lesdits premiers groupes de
pinces de fagon 2 permetire auxdites pinces
dans ledit cylindre aval de saisir le bord de
fuite de la feuille au cours d'une impression
sur une seule face ; et lorsque lesdits quatrie-
me et troisitme suiveurs de came coopérent
avec lesdites quatrieme et troisi€me barres de
torsion pour se déplacer sur lesdites premiére
et seconde parties de surface de came inié-
rieure de grand diamétre pour ouvrir et fermer
lesdits seconds et premiers groupes de pinces
3 des cadencements l8gérement différents de
fagon 2 saisir & nouveau la feuille desdits
seconds groupes de pinces vers lesdits pre-
miers groupes de pinces.

Appareil selon la revendication 3 comportant
de plus un mécanisme s'opposant au retourne-
ment comportant un levier d'arrét monté sur
lesdits premier et second arbres de patins de
pinces, une broche d'arrét et un ressort de
sollicitation de compression, dans lequel ladite
broche d'arrét est montée pivotante pour fixer
ledit moyen d'arrét dans une position vers le
haut, le mouvement de pivotement dudit levier
d'arrét est empéché et lesdits premier et se-
cond suiveurs de came sont séparés desdites
cames de retournement pour lesdiis premiers
et seconds groupes de pinces par l'intermé-
diaire desdits premier et second leviers de
came pour empécher une opération de retour-
nement lors de l'impression sur une seule
face.

Appareil selon la revendication 4 dans lequel
ladite came de retournement pour lesdits pre-
miers groupes de pinces est boulonnée dans
une gorge interne ménagée dans ledit chassis
de droite, ladite came de retournement desdits
premiers groupes de pinces étant rendue opé-
rationnelle ou non par ledit moyen d'arrét.

Patentanspriiche

1.

Bogenwendeappparat fiir Bogenrotationsdruck-
maschinen mit sinem Wendezylinder (13), wel-
cher mit ersten Greifereinheiten (28) versehen
ist, die im Hinblick auf die Ubernahme eines
Papierblattes (30) von den Greifern eines ein-
gangsseitig angeordneten Zylinders (12) die
riickwértige Kante dem Papierblattes (30) er-
fassen sowie zweiter Greifereinheiten (25) zur
Erfassung der rlickwértigen Kante des freige-
gebenen und von den ersten Greifereinheiten
(28) gewendeten Papierblattes (30), wdhrend
weitere Greifer (9) eines ausgangsseitig ange-
ordneten Zylinders (10) die rlickwértige Kante
des Papierblattes (30) erfassen, wobei die er-
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sten und zweiten Greifereinheiten (28, 25) auf

der #duferen Oberfliche des Wendezylinders

(13) in der Nahe zusinander angeordnet sind,

gekennzeichnet durch die Kombination der

folgenden Merkmale:

- rechte und linke Rahmenteile (31, 32);
Wendenocken (39) fir die zweiten Grei-
fereinheiten (25) und erste und zweite
Offnungs- und Schliefnocken (40, 41) fiir
die ersten Greifereinheiten (28), wobei
diese Nocken starr in Bezug auf den
einen Rahmenteil angeordnet sind;
einen Wendenocken (42) fiir die ersten
Greifereinheiten (28) sowie dritte und
vierte Offnungs- und Schlienocken (43,
44) fur die zweiten Greifereinheiten (25),
wobei diese Nocken starr in Bezug auf
den anderen Rahmenteil angeordnet
sind;
erste und zweite hohle Nockenwellen
(50, 51), welche winkelm3Big unter-
schiedlich eingestellt sind;

- einen am einen Ende der ersten hohlen
Nockenwelle (50) befestigten ersten Nok-
kenhebel (55) sowie einen am anderen
Ende der zwsiten hohlen Nockenwelle
(51) befestigten zweiten Nockenhebel
(58), wobei der erste Nockenhebel (55)
an einem Ende mit einem Zahnradseg-
ment (53) und am anderen Ende mit
einem ersten Nockenfolger (54) versehen
ist, wihrend der zweite Nockenhebel (58)
an einem Ende mit einem Zahnradseg-
ment (56) und am anderen Ende mit
einem zweiten Nockenfolger (57) verse-
hen ist, und wobei der erste Nockenfol-
ger (54) in BerUhrung mit dem Wenden-
ocken (39) der zweiten Greifereinheiten
(25) steht, wihrend der zweite Nocken-
folger (567) in Berlihrung mit dem Wen-
denocken (42) der ersten Greifereinhei-
ten (28) ist;

- einer ersten Greiferkissenwelle (71) flr
die ersten Greifereinheiten (28) und einer
zweiten Greiferkissenwelle (70) flr die
zweiten Greifereinheiten (25), wobei die
ersten und zweiten Greiferkissenwellen
sich in axialer Richtung des Wendezylin-
ders (13) erstrecken;

- einer ersten Greiferwelle (85) fir die er-
sten Greifersinheiten (28) und einer zwei-
ten Greiferwelle (73) flr die zweiten Grei-
fereinheiten (25), wobei die ersten und
zweiten Greiferwellen (85, 73) hohl aus-
gebildet sind und in der Ndhe der ersten
und zweiten Greiferkissenwellen (70, 72)
liegen und dabei ebenfalls sich in axialer
Richtung des Wendezylinders (13) er-
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strecken;

- einem an dem einen Ende der ersten
Greiferkissenwelle (71) befestigten dritten
Nockenhebel (92) sowie einem an dem
anderen Ende der zweiten Greiferkissen-
welle (70) befestigten vierten Nockenhe-
bel (80), wobei die dritten und vierten
Nockenhebel (92, 80) mit dritten und
vierten Nockenfolgern (81, 79) versehen
sind, und wobei der dritte Nockenfolger
(91) in Berilihrung mit den dritten und
vierten Offnungs- und Schliefnocken (43,
44) steht, wihrend der vierte Nockenfol-
ger (79) in Beriihrung mit den ersten und
zweiten Offnungs- und Schliefnocken
(40, 41) ist;

- ersten bis vierten Torsionsstangen (95,
83, 62, 63), welche sich durch die ersten
und zweiten Nockenhebelwellen (50, 51)
sowie die erste und zweite Greiferwelle
(85, 73) erstrecken, wobei die einen En-
den dieser Torsionsstangen (95, 83, 62,
83) an den ersten und zweiten Nocken-
hebelwellen (50, 51) bzw. den ersten und
zweiten Greiferwellen (85, 73) befestigt
sind, wdhrend die anderen Enden der
ersten und zweiten Torsionsstangen (62,
63) mit den ersten und zweiten Nocken-
hebein (55, 58) und den ersten und zwei-
ten Nockenwellen (50, 51) verbunden
sind, wihrend die dritten und vierten Tor-
sionsstangen (95, 83) mit den dritten und
vierten Nockenhebeln (92, 80) verbunden
sind sowie

- erste und zweite Nockenhebelwellen (50,
51), welche Uber einen Zahnradmecha-
nismus mit den ersten und zweiten Grei-
ferkissenwellen (71, 70) und den ersten
und zweiten Greiferwellen (85, 73) ver-
bunden sind.

Bogenwendeapparat nach Anspruch 1, da-
durch gekennzeichnet, daB die Wendenocke
der zweiten Greifereinheiten eine erste anstei-
gende Oberfldche und eine erste abfallende
Oberlache aufweist, wahrend der Wendenok-
ken der ersten Greifereinheiten eine zweite an-
steigende Oberflache und eine zweite abfallen-
de Oberfliche aufweist, so daB beim Entlang-
gleiten der ersten und zweiten Nockenfoiger
entlang der ersten und zweiten abfallenden
Oberflichen die zweiten Greifereinheiten im
Uhrzeigersinn geschwenkt werden, wéhrend
die ersten Greifereinheiten in entgegengesetzt
zum Uhrzeigersinn verschwenkt sind, um auf
diese Weise einen Wendezustand zu errei-
chen, wihrend beim Entlanggleiten der ersten
und zweiten Nockenfolger entlang der ersten
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und zweiten ansteigenden Oberfldchen die er-
sten und zweiten Greifereinheiten ihre Aus-
gangspositionen erreichen.

Bogenwendeapparat nach Anspruch 2, da-
durch gekennzeichnet, daB der zwsite
Offnungs- und VerschluBnocken eine ZuBere
Nockenfliche mit einem Bereich grofien
Durchmessers die erste Offnungs- und
Schliefnocke eine erste innere Nockenfliche
mit einem Bereich groBen Durchmessers und
die vierte Offnungs- und SchlieBnocke eine
zweite innere Nockenfliche mit einem Bersich
groBen Durchmessers aufweisen, welcher kiir-
zer als die erste innere Nockenfldche grofien
Durchmessers ist, so daB besim Entlanggleiten
des vierten Nockenfolgers Uber den Bereich
grofien Durchmessers der &uBeren Nockenfld-
che derselbe in Verbindung mit der vierten
Torsionsstange ein Offnen und SchlieBen der
ersten Greifereinheiten hervorruft, so daB die
Greifer des ausgangsseitigen Zylinders die
rlickwirtige Kante des Papierblaties bei einsei-
tiger Bedruckung erfassen, wihrend die vierten
und dritten Nockenfolger in Verbindung mit
den vierten und dritten Torsionsstangen beim
Entlanggleiten liber die Bereiche groBen
Durchmessers der ersten und zweiten inneren
Nockenfldchen ein Offnen und SchlieBen der
zweiten und ersten Greifereinheiten zu gering-
flgig unterschiedlichen Zeitpunkten bewirken,
so daB das gefbrderte Papierblatt von den
zweiten Greifereinheiten den ersten Greiferein-
heiten zugefiihrt wird.

Bogenwendeapparat nach Anspruch 3, da-
durch gekennzeichnet, daB zustzlich ein Wen-
deverhinderungsmechanismus vorgesehen ist,
welcher einen an dem ersten und zweiten
Greiferkissenwellen besfestigten Anschlaghe-
bel, einen Anschlagstift sowie eine Druckfeder
aufweist, wobei der Anschlagstift verschwenk-
bar ist, um den Anschlag in eine vertikale
Position zu bringen, in welcher eine Schwenk-
bewegung des Anschlaghebels verhindert ist
und die ersten und zweiten Nockenfolger von
dem Wendenocken der ersten und zweiten
Greifereinheiten Uber die ersten und zweiten
Nockenhebel getrennt sind, um bei einseitiger
Bedruckung einen Wendevorgang zu verhin-
dern.

Bogenwendeapparat nach Anspruch 4, da-
durch gekennzeichnet, da der Wendenocken
flir die ersten Greifereinheiten innerhalb einer
Rinne festgeschraubt ist, welche innerhalb des
rechten Rahmenteils angeordnet ist, und daf
der Wendenocken fiir die erste Greifereinhei-
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ten mit Hilfe des Anschlages wahlweise akii-
viert oder entaktivierbar ist.
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