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[5 7] ABSTRACT 

A device comprising clamp means for clamping the 
trailing end portion of a sheet to one wall surface of a 
cutout formed in the cylinder after the leading end 
portion of the sheet is gripped by a portion of the pe 
ripheral surface of the cylinder whereby the trailing 
end portion of the sheet can be clamped to the cylin 
der, 

8 Claims, 10 Drawing Figures 
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CLAMP DEVICE Eon CLAMPING THE TRAILING 
END PORTION or A sIIEET TO THE CYLINDER : 

I BACKGROUND or THE INVENTION 

This invention relates to clamp devices, and more 
particularly it is concerned with a device for clamping 
the trailing end portion of a sheet, such as a master 
sheet or photosensitive sheet used for offset printing 
‘apparatus or electrophotographic copying apparatus, 
for example, to the cylinder. 

In carryingvout printing by an offset printing appara 
tus,'for example, a master plate carrying an image is 
mounted on a master cylinder and an ink-repellent 
etching solution is applied to the surface of the master‘ 
plate. Then ink is supplied to the master plate, and an 
ink image is formed on the blanket cylinder which is 
transferred to a copy sheet to produce a duplicate of 
the image of the master plate. 

I-Ieretofore, it has been customary to have the leading 
end portion of the master plate gripped by master plate _ 
grip claws provided} in a cutout formed in: the master 

‘ cylinder and leave the trailing end portion free when: 
the master plate is mounted on the master cylinder 
while the latter is rotating. As soon as the master plate 
is mounted on the rotating master cylinder, an etching 
roller is brought into engagement with the master cylin 
der to force the master plate against the periphery of 
the master cylinder. The trailing-end portion of the 
master plate is spaced apart from the, periphery of the 
master cylinder-except when the etching roller moves 
over the trailing end portion. As a result, the trailing 
end portion of the master plate is-inadvertently brought 
into contact with an ink roller which is in an inopera 
tive position, in spite of the fact that the etching opera 
tion is being performed. This results in ink adhering'to 

- non-image regions of the master plate, thereby soiling 
It. , 

In order to obviate this disadvantage, proposals have 
been made to clamp the'trailing end portion of the 
sheet to the master plate. In one device of the prior art ' 
to clamp the trailing end portion of the master plate to 
the master cylinder, a plurality of openings are formed 
in the leading and trailing end portions of the master 
plate to receive therein locking claws provided in a cut 
out formed in thema'ster cylinder so as to clamp both 
the leading and trailing end portions of the master plate 
to the master cylinder. This device is inconvenient, 
however, because the master plate must be mounted 

cylinder after stopping the ro-' 
tation thereof. ‘' ' 7 

On the other hand, duplicating apparatus have been 
developed in recent years in which an electrophoto 

, graphic photosensitive sheet having a photoconductive 
material layer on its surface is mounted on a drum, ex 
posed to an optical image of an original by means of an 
optical system, and developed by a suitable developing 
device so that a master plate can be prepared on the 
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SUMMARY OF THE INVENTION 
An object of this invention is to provide a device for 

automatically. clamping the trailing end portion of a 
sheet to a cylinder or drum while the latter is rotating. 

Another object of the invention is to provide a device 
for automatically clamping the trailing end portion of 
a sheet to a cylinder or drum while the latter is rotating, 
comprising ?exing means for moving the trailing end 
‘portion of a sheet away from a cutout formed in the cyl 
inder in preparation for clamping the trailing end por 
tion of the sheet to the cylinder. 
The invention permits a sheet to be mounted auto 

matically on the cylinder and uniformly brought into 
intimate contact with the periphery of the cylinder 
without requiring manual attention. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a side view of the sheet trailing end portion 

clamp device comprising one embodiment of the inven 
tion; ' ' ' 

‘FIG. 2a, FIG. 2b and FIG. 2c are schematic side views 
showing step by step the operation of automatically 
mounting a sheet'on the cylinder;" 
FIG. 3a, FIG. 312,‘ FIG. 3C and FIG. 3d are 'views in ex 

, planatioti of the manner in which the trailing end por 
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drum. The duplicating apparatus of the type described _ 
of the'prior art have the disadvantage of exposure of 
the photosensitive sheet vto an optical image of an origi 
nal not being carried out satisfactorily and portions of 
the image ‘in the trailing end portion of the sheet be 
coming unclear, because the trailing end portion of the 
sheet is free to move. ' ' 

65 

tion of a sheet is clamped to the cylinder; 
FIG. ‘4 is a side viewof the cam for driving the‘ dis- ’ 

, placing roller and the 
. and 

roller cooperating with the cam; 
FIG.- 5 is a side view of the arm” 

placing roller. ' ' 

DESCRIPTION OF APREFERRED EMBODIMENT‘ 

The invention willnow be described with {reference 
to an embodiment shown in the drawings in which the 
invention is applied to an ‘offset printing apparatus. In 
‘FIG. -1, a master cylinder 1 is rotatably supported .by a 
shaft 2 connected to opposite side plates (not shown) 
of the printing apparatus for rotation in the direction of 
an arrow 3. Formed in the periphery'of the master cyl-v 
inder‘ 1 is a cutout 4 in which a plurality of plate grip 
claws 5 are arranged and pivotally supported at their 
bases by a shaft 6 which in turn is supported at opposite 
ends to opposite sides 7. (only one of such sides is 
shown) of the apparatus. ' I ' 

‘The grip claws_5 are urged to pivot clockwise in FIG. 
1 by the‘ biasing force of a spring (not shown) and nor 
mally maintained in pressing engagement with a planar ' 
portion of the cutout 4. When a plate supply command 
is given to the master cylinder 1, the plate grip claws v5 
are moved to a phantom line position ‘so as to grip a ' 
master plate 8 when the latter is supplied. The plate‘ 
grip device constructed as aforementioned is known, 
The device provided by the invention comprises a ' 

hold-down roller 11 and a ?exing roller '12 disposed 
near the periphery of the master cylinderl and nor- - 
mally disposed in respective phantom line positions 
1 1A and l2_A.,The hold-down roller 11 is rotatably sup 
ported by a shaft 13 supported at free ends of a pair of 
arms 14. The arms 14 are pivotally supported at ‘their 
bases by a shaft 15 supported by the opposite side 
plates. The'arms 14 are urged to-pivotclockwise about 
the shaft 15 by the biasing force of a compression 
spring 18 connected at one end to an immovable mem- . 

supporting the dis- , 
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ber 16 and at the other end to a pin 17 planted on one 
of the arms 14. 
The ?exing roller 12 is rotatably supported by a shaft 

21 supported at opposite ends by a pair of arms 22 
shown in phantom line positions. The arms 22 are piv 
otally supported by a shaft 23 supported by the oppo 
site side walls. The ?exing roller 12 is made of a mate 
rial which has a higher coefficient of friction than the 
material for the master cylinder 1 relative to the master 
plate 8. 
Secured to the shafts 21 and 23 are pulleys 24 and 25 

respectively over which an endless belt 26 is trained. 
Maintained in meshing engagement with a pinion 27 
secured to one end of the shaft 23 is a sector gear 28 
which is supported at its base by a shaft 29 connected 
to one of the opposite side plates. The sector gear 28 
supports through a shaft a follower roller 31 which is 
juxtaposed to a cam 50 (See FIG. 4) secured, for exam 
ple, to the shaft 2 supporting the master cylinder 1 and 
capable of sliding axially of the shaft 2. The sector gear 
28 is adapted to make one pivotal movement in suitable 
timing when the cam 50 makes one complete revolu 
tion together with the master cylinder 1. 
Follower rollers 52 and 53 (See FIG. 5) are sup 

ported through shafts by the arms 14 and 22 supporting 
the hold-down roller 11 and ?exing roller 12 respec 
tively, and juxtaposed to drive cams (not shown) 
mounted on the shaft 2 supporting the master cylinder 
1 for sliding movement axially of the shaft 2. The tim 
ing in which these cams are actuated is subsequently to 
be described. The arms 22 supporting the ?exing roller 
12 are urged to pivot counter clockwise about the shaft 
23 by the biasing force of a compression spring 32 con 
nected at one end to an immovable member (not 
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shown) and at the other end to the free end of one of 35 
the arms 22. 
The device according to the invention further com 

prises clamp means comprising a plurality of ‘clamp 
members 34 each including a claw 34a at a free end 
thereof and disposed in the relatively large cutout 4 
formed in the master cylinder, with the claws 34a being 
normally maintained in pressing engagement with a 
wall surface 33 of the cutout 4 opposite to the wall sur 
face with which the grip claws 5 are maintained in en 
gagement. More specifically, each claw 34a has se 
cured to its underside a friction member 35 which is 
maintained in pressing engagement with the wall sur 
face 33. 
Each clamp member 34 is connected at its base by a 

screw 37 to a bent portion 36a of a slider 36 which is 
formed therein with slots 38 and 39 loosely receiving 
therein pins 41 and 42 respectively which are planted 
on one side of the master cylinder 1. Planted on the 
slider 36 is a pin 43 which is loosely received in a fork 
44a formed at one end portion of a follower lever 44 
which supports a roller 45 at the other end portion 
through a shaft. The follower lever 44 which is pivotally 
supported by a shaft 46 connected to one side of the 
master cylinder 1 is urged to pivot counter clockwise 
about the shaft 46 in FIG. 1 by the biasing force of a 
compression spring 48 connected at one end to a pin 
47 planted on the master cylinder 1 and at the other 
end to the lever 44. 
The roller 45 is juxtaposed to a cam (not shown) 

mounted, for example, on the shaft 2. When the roller 
45 is brought into engagement with the cam, the fol 
lower lever 44 pivots clockwise about the shaft 46 in 
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FIG. 1. The cam is moved to a position in which it is 
disposed in the path of movement of the roller 45 only 
when it is desired to cause the follower lever 44 to pivot 
or when the master plate is to be mounted on the mas 
ter cylinder 1. Normally, the cam is spaced apart from 
the roller 45 or disposed in a position which is vertically 
spaced apart from the plane of FIG. 1. 
As aforementioned, the hold-down roller 1 l and ?ex 

ing roller 12 are disposed in the respective phantom 
line positions 11A and 12A when no master plate is 
mounted on the master cylinder 1. However, when the 
leading end portion of the master plate 8 is gripped by 
the grip claws 5 and move beneath the hold-down roller 
11, the roller 11 is brought into pressing engagement 
with the periphery of the master cylinder 1 by the ac 
tion of the cam so as to bring the master plate 8 into in 
timate contact with the periphery of the master cylin 
der 1. 
As a rear end portion 8a (See FIG. 2) of the master 

plate 8 draws near the ?exing roller 12 after the master 
cylinder 1 has substantially made one revolution, the 
roller 31 supported by the sector gear 28 and the roller 
53 supported by one of the support arms 22 are actu 
ated by the respective drive cams, so that the sector 
gear 28 pivots counter clockwise and the arms 22 sup 
porting the roller 12 pivot clockwise. Thus the ?exing 
roller 12 is brought into pressing engagement with the 
periphery of the master cylinder 1, and the pinion 27 
and pulleys 25 and 24 are caused to rotate clockwise 
by the pivoting sector gear 28, thereby causing the ?ex 
ing roller 12 to rotate in the same direction. Thus the 
?exing roller 12 rotates clockwise while the master cyl~ 
inder l rotates counter clockwise as indicated by the 
arrow 3, so that portions of the peripheries of roller 12 
and master cylinder 1 in contact with each other mo 
mentarily move in the same direction. The peripheral 
velocity of the roller 12 is about twice that of the mas 
ter cylinder 1. 
FIG. 2a shows the ?exing roller 12 beginning to be 

brought into pressing engagement with the periphery of 
the master cylinder 1 as the trailing end portion 8a of 
the master plate 8 draws near the ?exing roller 12. 
Since the ?exing roller 12 rotates in a direction oppo 
site to the direction of rotation of the master cylinder 
1 and at a speed higher than that of the master cylinder, 
a portion of the master plate 8 is turned up in the direc 
tion of rotation of the cylinder 1 by the roller 12 on the 
periphery of the master cylinder 1 to form a ?exed por 
tion 51 as shown in FIG. 2b. By this action of the ?exing 
roller 12, the trailing end portion 8a is moved upwardly 
from the cutout 4 to the periphery of the master cylin 
der 1. While the ?exing roller 12 rotates, the master 
cylinder 1 rotates through about 40° in the direction of 
the arrow 3. 
When the trailing end portion 8a is moved into en 

gagement with the periphery of the master cylinder 1 
as aforementioned, the roller 45 supported by the fol 
lower lever 44 (See FIG. 1) is pushed and moved out 
wardly by the cam, so that the slider 36 moves toward 
the cutout 4. That is, the claws 34a of the clamp mem 
bers 34 disposed in the cutout 4 as shown in FIG. 2a are 
moved radially outwardly as shown in FIG. 2!). 
As the claws 34a are beginning to move radially after 

the ?exed portion 51 is formed in the master plate 8 by 
the ?exing roller 12, the ?exing roller 12 stops rotating. 
However, the master cylinder 1 continues to rotate in 
the direction of the arrow 3, so that the trailing end 
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portion 8a is brought almost to a standstill by the fric 
tional dragging of the?exing roller 12 on the master 
plate 8 and the ?exed portion 51 is reduced in size, till 
the ?exed portion 51 disappears and the master plate 
8 is brought into intimate engagement with the master 
cylinder throughout its length as shown in FIG. 20. At 
this time, the trailing end portion 8a extends above the 
cutout 4. ‘ 

At this time, the claws 34a reach the end of their ra 
dial movement and move into a position in which they 
are disposed above the trailing end portion 8a of the 
master plate 8 and disposed nearest the ?exing roller 
12. Then the claws 34a move downwardly into pressing 
engagement with the trailing end portion 8a so as to 
force the latter tightly over the wall surface 33, thereby 
clamping the trailing end portion 8a to the master cyl 
inder 1. As soon as the claws 34a move downwardly to 
force the trailing end portion 8a against the wall sur 
face 33, the hold-down roller 11 and flexing roller 12 
are restored to the respective phantom line positions 
11A and 12A. 
Clamping the trailing end portion of the master plate 

to the master cylinder will be described with reference 
to FIG. 3. In FIG. 3a, the trailing end portion 8a of the 
master plate 8 extends above the clamp members 34 
and prevents the upward movement of the claws 34a. 
The trailing end portion 8a is displaced in the direction 
of movement of the master cylinder by the ?exing rol 
ler 12 to 'form the ?exed portion 51 as shown in FIG. 
3b. After the claws 34a have moved to the position 
shown in FIG. 3c, the trailing end portion 8a extends 
above the cutout 4 and beneath the claws 34a. Then 
the clamp members 34 are returned to their original 
position and the ?exing roller 12 is moved to its phan 
tom line position, whereby the trailing end portion 8a 
of the master plate 8 can be forced tightly over the wall 
surface as shown in FIG. 3d and clamped to the master 
cylinder 1. 
What is claimed is: 
1. A clamp device for clamping the trailing end por 

tion of a sheet to the periphery of a cylinder provided 
with means for gripping the leading end portion of the 
sheet, comprising a sheet hold-down roller adapted to 
bring the sheet into pressing engagement with the pe 
riphery of the cylinder when the sheet is gripped at its 
leading end portion by the grip means and the sheet has 
moved beneath the hold-down roller, sheet ?exing 
means disposed in the vicinity of said sheet hold-down 
roller and posterior thereto with respect to the direc 
tion of rotation of the cylinder and adapted to be 
brought into pressing engagement with the sheet as the 
trailing end portion of the sheet draws near the sheet 
?exing means so as to turn up a portion of the sheet in 
the direction of rotation of the cylinder and form a 
?exed portion in the sheet, clamp means provided in 
the cylinder and each including a free end portion 
adapted to move into and out of engagement with one 
wall surface of a cutout formed in the periphery of the 
cylinder, and means causing said clamp means to move 
outwardly away from the periphery of the cylinder 
when the trailing end portion of the sheet does not ex 
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6 
tend above the cutout after the ?exed portion is formed 
in the sheet by the ?exing means and causing the clamp 
means to move inwardly back to their original position 
when the trailing end portion of the sheet is disposed 
beneath the free ends of the clamp members whereby 
the trailing end portion of the sheet can be forced 
against said one wall surface of the cutout. 

2. A device according to claim 1, wherein said clamp 
means comprises a plurality of clamp elements each 
having a free end positionable to press the trailing end 
portion of a sheet against said one wall surface of said 
cutout, and wherein said means causing said clamp 
means to move includes a member mounted on said 
cylinder for reciprocating motion in a direction gener 
ally radial of said cylinder and secured to said clamp 
elements, and means for reciprocating said last 
mentioned member to cause successive outward and 
inward movement of said clamp elements. 

3. A device according to claim 1 wherein said sheet 
?exing means comprises a roller adapted to rotate in a 
direction opposite to the direction of rotation of the 
cylinder when the trailing end portion of the sheet 
draws near the ?exing means, so that portions of the 
peripheries of the roller and the cylinder in contact 
with each other momentarily move in the same direc~ 
tion, said roller having a peripheral velocity higher than 
the peripheral velocity of the cylinder. 

4. A device according to claim 3, wherein said sheet 
?exing means further includes means for moving said 
last-mentioned roller into and out of a position for 
pressing a sheet against the periphery of said cylinder, 
and means for rotating said last-mentioned roller in a 
direction opposite to the direction of rotation of said 
cylinder in synchronism with movement of said roller 
into sheet-pressing position by said moving means, such 
that rotation of said last~mentioned roller in said oppo 
site direction begins upon movement of said last 
mentioned roller into sheet-pressing position and ter 
minates prior to movement of said last-mentioned rol 
ler out of sheet-pressing position. 

5. A device according to claim 2, wherein said means 
for rotating said last-mentioned roller includes a cam 
rotated with said cylinder and cam follower means for 
imparting to said last-mentioned roller a predetermined 
extent of angular displacement in correspondence with 
rotation of said cam. 

6. A device according-to claim 2, wherein said means 
for moving said last-mentioned roller includes a pair of 
arms rotatably supporting said last-mentioned roller 
and pivotable about an axis ?xed in relation to the axis 
of rotation of said cylinder. 

7. A device according to claim 2, further including 
means for moving said sheet hold-down roller into and 
out of a position for pressing a sheet against the periph 
ery of said cylinder. 

8. A device according to claim 4, wherein said means 
for moving said sheet hold-down roller includes a pair 
of arms rotatably supporting said sheet hold-down rol 
ler and pivotable about an axis ?xed in relation to the 
axis of rotation of said cylinder. 
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