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(57) ABSTRACT 
A printing sheet gripping device is disclosed which is 
attached to the rear edge portion of a printing saddle. 
The printing sheet as used herein includes the yield 
able sheet-like material type, such as a synthetic resin 
printing sheet. This printing sheet gripping device per 
mits the ready gripping of the printing sheet without 
removing the saddle from the printing cylinder. This 
simple operation is enabled by use of the gripping de 
vice of a novel construction which consists essentially 
of a gripping member and a holder, said gripper being 
adapted to assume a released or open position, when 
forcing the holder against the saddle. 

9 Claims, 19 Drawing Figures 
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3,896,728 
PRINTING SHEET GRIPPING DEVICE FOR USE 

WITH PRINTING SADDLE 

BACKGROUND OF THE INVENTION 

This invention relates to a printing sheet gripping de 
vice for use with a printing saddle. 
Recently, yieldable printing sheets such as a synthetic 

resin sheet have been substituted for metallic printing 
boards. However, a problem encountered with the use 
of such a synthetic resin printing sheet is that, for main 
taining the printing sheet in an optimum condition dur 
ing printing operation, the printing sheet has to be at 
tached to the surface of a printing saddle in a tensioned 
condition in order to accommodate for the elongation 
of the printing sheet, which would accrue from the con 
tinuing printing operation, as well as to prevent the 
flapping at the trailing edge of the printing sheet. In ad 
dition to this, it is desired to attach the printing sheet 
to or remove same from the printing saddle without re 
moving the latter from the printing cylinder thereby en 
hancing operational efficiency. However, the prior art 
only meets partial success in attaching the printing 
sheet to the surface of the printing saddle in a tensioned 
condition by providing an attachment for the printing 
sheet, which attachement is secured to the rear edge 
portion of the saddle and urged so as to project out 
wardly. As a result, the attaching or removing of the 
printing sheet to or from the saddle necessarily requires 
the removal of the saddle from the printing cylinder. 
More particularly, the prior art includes: a groove pro 
vided in the surface of the front edge portion of the sad 
dle and open in a forward upper direction of the saddle 
and having an engaging groove open in a forward upper 
projecting direction; and a printing sheet having rigid 
edge covering pieces extending both along the leading 
and trailing edges of the sheet, said pieces engaging 
said groove. Thus, the printing sheet may be attached 
by positively pressing the attachment of the trailing 
edge of the printing sheet into the rear end portion of 
the saddle. A printing plate may not be attached to the 
saddle without removing the saddle from the saddle 
supporting cylinder. - - - 

SUMMARY OF THE INVENTION 
It is accordingly an object of the present invention to 

provide a printing sheet gripping device for use with a 
printing saddle, which permits the attaching of the 
printing sheet to the surface of a saddle in a tensioned 
relation by virtue of the automatic projecting move 
ment of a gripper from the rear end of the saddle, said 
gripper having been maintained in an automatic closed. 
condition till then, thereby maintaining the printing 
sheet in an optimum condition during printing opera 
tion. 

It is a further object of the invention to provide a 
printing sheet gripping device for use with a printing 
saddle, which permits the positive and rapid opening or 
release of the gripping member with respect to a 
holder, while insuring efficient printing operation. 
These and other objects and related features of the 

invention will be apparent from the reading of the ensu 
ing part of the specification in conjunction with the ac 
companying drawings and the appended claims. Like 
reference numerals designate like parts throughout 
drawings. w 
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BRIEF DESCRIPTION OF THE DRAWINGS 
- FIG. 1 is an exploded, perspective view of one em 
bodiment of the present invention; 

FIG. 2 is a partial view, partly in section, showing the 
one side of the gripper opening means according to the 
present invention; 
FIG. 3 is an end view of the gripper opening means 

according to the present invention; 
FIGS. 4 to 8 are cross-sectional views taken along the 

lines IV-V, V-V, VI-VI, VII-VII and VIII-VIII 
of FIG. 2, respectively; 

FIG. 9 is a partial view of another embodiment of the 
invention; 
FIGS. 10-13 are cross-sectional views taken along 

the lines X-X, XI-XI, XII-XII, XII-XIII of FIG. 
9, respectively, 

FIG. 14 is a cross-sectional view of a printing sheet 
attaching gripper means mounted on the front edge 
surface of the saddle, showing a gripper in a closed con 
dition; 
FIG. 15 is a front view showing the relationship be 

tween the front and rear portions of a saddle; 
FIG. 16 is a cross-sectional view taken along the line 

XVI-XVI of FIG. 5; 
FIGS. 7-8 are transverse cross-sectional views of 

a gripper opening means show in FIG. 16; 
FIG. 9 is a side view of another gripper opening 

means, showing the operation thereof. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now to FIGS. 1 to 8, there is shown a print 
ing sheet gripping device according to the present in 
vention. The device includes a gripper consisting of a 
holder 10 and a gripping member 11, and a gripper 
opening means 12, being located on the rear surface of 
a saddle 13. The gripping member 1 is attached to the 
holder 10 in a manner which will be described hereinaf 
ter, and has different lengths in a longitudinal direction 
of a saddle from that of the holder 0. The term “longi 
tudinal' as used herein is meant by the longitudinal di 
rection of a saddle. The holder 10, together with the 
gripping member, is secured to the rear surface of the 
saddle 13, after which the gripper will be opened due 
to the edge aligning operation of the holder 10 and 
gripping member 11 on the side opposite the projecting 
direction thereof. Shown at 14 is a recessed portion 
having rectangular projections i5 spaced a predeter 
mined distance from each other and formed in the rear 
surface of the saddle 3. The holder 10 has a 'L' shaped 
cross section and an inner surface maintained in sliding 
contact relation to the recessed portion 14 as shown in 
FIG. 5, with the rear edge portion engaging the rectan 
gular projections 15 as shown in FIG. 2, allowing the 
longitudinal movement thereof. Shown at i6 is a guide 
member attached to the saddle 13 to guide the longitu 
dinal movement thereof. As shown in FIG. 4, the guide 
member 16 consists of a guide piece 18 adapted to fit 
in an elongated hole extending in a longitudinal direc 
tion specified, a rivet 19 and a washer 20, both of which 
are adapted to support the holder 6 in the recessed 
portion 14 in sliding contact relation. The holder 0 is 
attached to the inner rear edge portion of the saddle in 
a retracted position from the rear surface of the saddle 
13 in an attempt to prevent the interference with the 
mounting of the saddle 13 on the printing cylinder. The 
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rivet 19 and the washer 20 are housed in the recessed 
groove 21 for the same reason as above. In addition, 
the holder. 10 is urged as to project from the rear end 
of the saddle 13 by means of a spring 22 interposed be 
tween the projection 15 and the holder 10, as shown in 
FIGS. 2 and 6. 
The spring 22 is housed in grooves 23 and 24 pro 

vided in facing relation to each other in the sliding sur 
face of the recessed portion 14 and that of the holder 
10, respectively, said grooves extending in a longitudi 
nal direction, thus eliminating the interference with the 
attaching of the holder 10 in press contact relation to 
the shoulder portion or surface (14') of the recessed 

10 

portion 14. The holder 10 is limited as to the projecting 
extent from the rear end of the saddle in connection to 
the engagement with the aforesaid guide member 16. 
The gripping member 11 is of a strip or bar shape fac 

ing the shoulder portion 10' of the holder 10 and has 
a projecting square piece 25 which faces the shoulder 
portion 14' of the recessed portion 14 and extends per 
pendicularly of the gripping member 11, said project 
ing square piece 25 being adapted to slidingly fit in the 
cut-away portion 26 in the holder 10 in longitudinally 
movable relation therein. 
The cut-away portion 26 extends in a longitudinal di 

rection through the contacting surfaces of the shoulder 
portion 10' of the holder 10 with the recessed portion 
14. 
Represented by 27 is a holding piece secured to the 

sliding surface of the holder 10 and adapted to hold the 
projecting piece 25 in the cut-away portion 26 in a lon 
gitudinally movable relation. A recessed groove 28 is 
provided in the recessed portion 14 in a manner that 
the holding piece 27 will not hinder the longitudinal 
movement of the holder due to its projecting move 
ment. The gripping member 11 is attached by utilizing 
the cut-away portion 26 to the holder 10 in a longitudi 
nally movable relation thereto, as has been described 
earlier. The gripping member 11 is greater in the longi 
tudinal length than that of the holder 10. Furthermore, 
the gripping member 11 is formed with a gripping edge 
portion 11 facing the outer face of the shoulder por 
tion 10' of the holder 10. Then the distance of the grip 
ping edge portion 11 to the shoulder portion 10' (grip 
per open gap) will be defined at the time of the edge 
alignment of the holder 10 and the gripping member 
11. 
Shown at 29 is a spring interposed between the shoul 

der portion 25' integral with but perpendicular to the 
projecting square portion 25 of the gripping member 
11 at the rear edge portion thereof and the shoulder 
portion 10' of the holder 10, said shoulder portion 10' 
facing the shoulder portion 25', as shown in FIG.8. 
Due to the provision of the spring 29, the gripper is . 
adapted to automatically close, i.e., the spring 29 urges 
the gripping edge portion 11 of the gripping member 
11 against the shoulder portion 10' of the holder 10. 
The spring 29 is housed in an elongated hole 30 having 
the front end open and provided in the longitudinal di 
rection in the projecting square portion 25. In one em 
bodiment, the gripper opening means 12 consists of a 
lever 31, an engaging hook 32 and a projection 33, 
being positioned in the rear portion but on the opposite 
sides of the saddle 13. Shown at 34 is an attaching piece 
adapted to be attached to the rear but opposite sides of 
the saddle for securing the gripper opening means 12 
to the saddle. The lever 31 pivots about pin 35 while 
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4. 
the engaging hook 32 is pivoted to pin 36. The lever 31 
and the engaging hook 32, with the engaging hook in 
engagement with the elongated projection 33, forms a 
toggle mechanism, with the lever 31 included toward 
the side of the pin 36. With this mechanism, when the 
lever 31 is rotated toward the side of the saddle 13, the 
holder 10 having the elongated projection 33 is ar 
rested by the rectangular projection 15 against the pro 
jecting force by means of the spring 22. 
Shown at 37 is a cut-away portion defined in the side 

edge of the saddle for containing the attaching piece 34 
and lever 31 within the contour of the saddle 13. 

In operation of the printing sheet gripping device as 
shown in FIGS. 1 to 8, when the synthetic resin printing 
sheet is attached to the saddle 13 which is mounted on 
a printing cylinder, the gripper opening means 12 pro 
vided on the rear edge portion but on the opposite sides 
of the saddle 13 is manipulated by rotating the lever 31, 
with the engaging hook 32 in engagement with the pro 
jection 33 of the holder 10. 

In the course of the aforesaid manipulation, the 
holder 10 will be retracted in the rear edge portion of 
the saddle under the guidance of the guide member 16, 
against the projecting force accruing due to the action 
of the spring 22 and eventually held in position by the 
shoulder portion 14 of the recessed portion 14. , 
Meanwhile, the holder 10 is so designed that the 

spring 29 will urge the gripping edge portion 11' of the 
gripping member 11 against the shoulder portion 10'. 
Furthermore, the length of the projecting square por 
tion 25 is greater in a longitudinal direction than that 
of the holder 10, thus defining the open gap of the grip 
per consisting of holder 10 and gripping member 11. 
With this arrangement, when the holder 10 is held 
against the shoulder portion 14 of the recessed portion 
14 which is the rear part of the saddle 13, the rear end 
of the gripping member 11 will be held against the 
shoulder portion or surface 14 against the urging force 
by means of the spring 29, such that the gripper will be 
opened. FIGS. 2 and 4-8 show the gripper opening 
condition. FIG. 3 shows the condition of the gripper 
opening means 12 at the time of the open condition of 
the gripper. 
Subsequently, the trailing edge of the synthetic resin 

printing sheet is inserted in the opened gripper, said 
sheet having a leading edge engaged by the front end 
of the saddle 13. Then, the gripper opening means 12 
is operated by the reverse rotation of the lever 31. In 
the course of the aforesaid operation, the holder 10 and 
the gripping member 11 are subjected to a projecting 
force by means of the spring 22 until the closure of the 
gripper, thus allowing only the holder 10 to project 
from the rear end of the saddle 13, after which, upon 
closure of the gripper, the holder 10 and the gripping 
member 11 receive a gripper-closing force due to the 
spring 29 to jointly project outwardly with the aid of 
the aforesaid action of the spring 22. Accordingly, the 
aforesaid printing sheet is held on its trailing edge by 
the gripper and attached to the surface of the saddle in 
tensioned relation due to the projecting force of the gripper. 

In this respect, the gripper opening means 12 is re 
ceived within the contour of the saddle 13, with the en 
gaging hook 32 being disengaged from the elongated 
projection 33 of the holder. 10. 
FIGS. 9-18 show another embodiment of the present 

invention, in which there are shown another type of 
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means for attaching the holder 10 to the rear edge por 
tion of the saddle 13, another type of means for attach 
ing gripping member 11 to the holder 10 and another 
type of means for opening the gripper. As has been re 
ferred to earlier, like reference numerals designate like 
parts throughout the aforesaid figures. . 
Shown at 38 and 39 are pins extending in a longitudi 

nal direction and anchored in the shoulder portion 14' 
of the recessed portion 14 in parallel with the sliding 
surface of the recessed portion 14 with respect to the 
holder 10. One of the pins 38 serves to exclusively 
guide the holder 10 with respect to the longitudinal 
movement of the holder 10, as shown in FIG. 11 and 
is fitted in a guide hole 40 provided in the holder 10. 
The other pin 39, as shown in FIG. 13, has a head por 
tion and is fitted in a guide hole 42 extending through 
the holder 10, thereby preventing off-coming of the 
holder and defining the projecting extent thereof by 
means of the engagement with the head portion 39' 
with the internal flange 41'. As described earlier, the 
holder 10 is attached to the rear edge portion of the 
saddle 13, while the spring 22 encompasses the pin 39 
and is interposed between the uprising portion or sur 
face 14 of the recessed portion 14 and the internal 
flange 41' within the guide hole 41. 
Shown at 42 is an attaching pin with a head portion 

extending perpendicularly from the gripping member 
11 in place of the projecting square piece 25. The at 
taching pin 42, as shown in FIG. 12, is fitted in a guide 
hole 43 having small and large diameter portions, with 
said large diameter portion being positioned on the side 
of the shoulder portion or surface 14' of the recessed 
portion 14, the pin 42 being fitted therein from the side 
of the aforesaid shoulder portion 14' to the holder 10, 
while the spring 29 encompasses the attaching pin 42 
and is interposed between the head portion 42 and the 
shoulder portion 43' in the stepped guide hole 43. The 
pin 42 with a head portion is greater in length than the 
longitudinal length of the holder 10 so as to define the 
open gap of the gripper upon edge alignment. On the 
other hand, the gripper opening means 12A consists, as 
shown in FIGS. 9 and 15-19, of a cut-away portion 44 
provided in the center portion of the gripping member 
11 and a tool 45 adapted to be fitted therein. The tool 
45 serves as a cam. Thus, as shown in FIG. 17, when the 
tool 45 is rotated, with the forward end of the saddle 
13 and the given position on the surface of the saddle 
supporting cylinder 46 serving as a fulcrum, the holder 
10 will be urged against the rear edge portion of the 
saddle 13. 
FIG. 19 shows another tool 47 adapted to be rotated 

with the front edge of the saddle 13 serving as a full 
crum. The tool 47 assumes a simple bar shape, with one 
end of the 'T' shaped manipulating portion of the tool 
47 being formed with a wedge type tool 48 adapted to 
open the gripper mounted on the forward portion of 
the saddle 13. 
The tool 48 is used for opening the automatic closing 

type gripper provided on the forward edge portion of 
the saddle as shown in FIGS. 15 and 17. The gripper 
consists of the forward edge portion of the saddle 13 
and a gripping member 11A of a 'L' shaped cross 
section located in the recessed portion 14A provided in 
the rear side of the saddle. 
Shown at 43A is a guide hole having small and large 

diameter portions, with the small diameter portion 
being provided on the side of the shoulder portion 14A' 
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6 
of the recessed portion 14A, said guide hole being pro 
vided in the gripping member 11A, Shown at 42A is an 
attaching pin with a head portion which is anchored in 
the shoulder portion 14A" of the recessed portion 14A' 
in projecting relation therefrom. 
: The gripping member 11A is urged against the rear 
edge portion of the saddle 13 by means of a spring 29A 
interposed between the head portion 42A" of the at 
taching pin 42A and the shoulder portion 43A' in the 
guide hole 43A. Shown at 49 is a cut-away portion pro 
vided on the opposite sides of the center press 
contacting portions of the gripping member 11A. The 
cut-away portion 49 serves to open the gripper by in 
serting the aforesaid tool 48 therein. A hole 50 continu 
ous with the cut-away portion 49 is provided in the 
gripping member 11A to prevent interference with the 
projecting movement of the gripping member 11A at 
the time of opening of the gripper. In passing, the grip 
per attached to the forward edge portion of the saddle 
13 illustrates the possibility of the gripper of being at 
tached to the forward edge portion of the saddle, when 
a printing sheet is attached to the surface of the saddle, 
with the saddle being attached to a printing cylinder, 
and thus should not be construed in a limitative sense. 
The operation of the printing sheet gripping device as 

shown in FIG. 9 to FIG. 19 is similar to that of the 
aforesaid gripping device, except that the tools 45 or 47 
are rotated within the cut-away portion 44, whereby 
the cam action thereof will uniformly hold the holder 
10 against the shoulder portion 14' of the recessed por 
tion 14. 
What is claimed is: 
1. A printing sheet gripping device affixed to a print 

ing saddle comprising: 
a. a holding member slidingly attached to one end of 
said printing saddle, 

b. a gripping member slidingly attached to the same 
end of said printing saddle as said holding member; 

c. a first biasing means between said holding member 
and said printing saddle to bias said holding mem 
ber away from said end of said printing saddle and 
toward said gripping member; 

d. a second biasing means between said gripping 
member and said holding member to bias said grip 
ping member toward said holding member, and 

e. gripper opening means engaging said holding 
member such that movement of said gripper means 
overcomes said first biasing means and moves said 
holding member toward said end of said printing 
saddle and away from said gripping member. 

2. The gripping device of claim 1, wherein said print 
ing saddle has a widthwise recess forming a shoulder 
surface and said holding member has a generally “L” 
shaped cross-section having a vertical leg and a hori 
Zontal leg, each of said vertical leg and said horizontal 
leg having an inner surface with the inner surface of the 
Vertical leg in sliding contact with said recess in said 
printing saddle and the inner surface of the horizontal 
leg facing the end of said printing saddle. 

3. The gripping device of claim 2 wherein said first 
biasing means comprises a plurality of compression 
springs interposed between said holding member and 
said shoulder surface on said printing saddle. 

4. The gripping device of claim 1 wherein said hold 
ing member is attached to said printing saddle by 
means which also serve to guide said holding member 



7 
and control the extent of movement between said hold 
ing member and said printing saddle. 

5. The gripping device of claim 1 wherein the second 
biasing means comprises a compression coil spring. 

6. The gripping device of claim 1 wherein the gripper 
opening means comprises a lever pivotally attached to 
each side of said printing saddle adjacent the end 
thereof and is mechanically interconnected to said 
holding member such that movement of said levers 
moves said holding member toward said printing sad 
dle. 

7. The gripping device of claim 6 wherein the me 
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8 
chanical interconnnection comprises a hook pivotally 
attached to each of said levers, the hook engaging pro 
jections extending from each end of said holding mem 
ber. 

8. The gripping device of claim 1 wherein said grip- - 
ping member has a central portion cut away to facili 
tate engagement with the gripper opening means. 

9. The gripping device of claim 7 wherein the gripper 
opening means comprises a hand tool having a cam sur 
face which engages said cut-away central portion. 
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