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UNITED STATES PATENT OFFICE 
2,599,776 

SHEET GRIPPER STRUCTURE AND SETTING 
MEANS THEREFOR. 

Henri E. Peyrebrune, River Forest, III, assignor, 
by mesne assignments, to Miehle Printing Press 
and Manufacturing Company, Chicago, III., a 
corporation of Delaware 

Application May 24, 1947, Serial No. 750,311 
5 Claims. 

1. 
This invention relates to improvements in the 

structure of sheet gripper assemblies and to a 
novel method for setting the gripper fingers with 
respect to their associated supporting pads. The 
invention more specifically pertains to that gen 
eral class of grippers and operating mechanism 
therefor such as are generally used for the 
handling of sheets in printing presses and Sim 
ilar paper processing machines. 
In multi-color printing, the problem of main 

taining accurate register of the sheets during 
their travel through two or more printing units 
to receive Several color impressions in Succes 
Sion, always presented difficulties in the past. 
These difficulties become more acute as the pro 
ductive Speed of the printing preSSes is increased. 

I have found that in order to assure the main 
taining of accurate register of the sheets in multi 
color jobs and particularly So when the sheets, 
during their travel from one printing unit to an 
adjacent one, are to be transferred several times 
in Succession, the following principal require 
ments must be fulfilled. So far as the sheet gripper 
Structure is concerned. 
The grippers whereby the sheets are held to the 

impression cylinder or to sheet transfer mem 
bers, must hold the sheets sufficiently firm So as 
to avoid any slippage of the sheets even under 
the most severe pull. This is particularly ap 
parent in the operation of lithographic offset 
presses where the ink impression is offset onto 
the material to be printed by means of a rubber 
blanket to which the printed sheets cling and 
therefore must be stripped from it under con 
siderable tension. This is especially true when 
the printing Speed is high. 

Furthermore, the gripper units must be ad 
justable laterally on their Support, Such as for 
instance on a shaft mounted within the gap of an 
impression cylinder, so that they can be most 
advantageously distributed longitudinally of the 
Support. 

All of the grippers of the same series must hold 
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the sheet with the same pressure and be capable . 
of retaining their original holding power under 
varying conditions for long periods. 
The grippers must also open and close ac 

curately and in Synchronism in order to main 
tain the register of the sheet during their trans 
fer from One sheet carrying member to another. 
The means for closing the grippers must be 

such that the fingers close onto their supporting 
pads with minimum shock and vibration in Order 
to avoid slippage of a sheet between the grippers 
and their pads. 
to reset when required and easy to replace. 

The gripperS must also be easy : 
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2 
With a view to accomplishing the above re 

quirements and inherent advantages, I have.de 
Veloped an improved sheet gripper assembly and 
a novel method for setting the grippers, which in 
their broadest terms are set forth in the follow 
ing objectS. 
One of the primary aims of my invention is to 

provide means whereby, in a Spring urged gripper: 
finger, the spring tension of the finger with re 
spect to its associated support or pad, can be pre 
loaded and the preloading varied at will by means 
of an adjustable element, and whereby positive 
opening and closing relation of the gripper finger 
with respect to the pad can be established. - 
Another object of the invention consists in the 

provision of a novel combination of elements in , 
cluding a spring actuated gripper finger sup 
ported on a movable bracket and coacting with a 
Support whereby the gripper unit is Securely at , 
tached to a mounting such as a gripper shaft. 
The improvement also includes means for pre 
loading the Spring whereby the gripper finger is 
held to its Supporting pad, and adjustable means 
whereby each gripper can be set in a manner that 
all of the grippers of a series mounted on a shaft 
or the like, will open in Synchronism at a prede: 
termined point. . . . . . 
A more specific object of the invention resides 

in a novel gripper assembly and mounting there 
for in which each gripper unit includes a gripper 
finger support arranged for free movement on the 
mounting and a bracket rigidly secured to the 
latter. For the purpose of preloading the bite of 
the gripper finger, and for varying such bite, a 
Spring is interposed between the gripper Support 
and the bracket, the tension of which can be 
varied by adjustable means which latter also 
serve to provide a predetermined relative move 
ment between the gripper Support and the bracket 
to thereby establish positive opening relation be-, 
tween the gripper finger and its pad. 
A further object of the invention and charac 

teristic departure from known operating mecha 
nism for the grippers is the provision of cam 
means whereby they are positively closed, and of 
Spring means for opening them. Heretofore, the 
closing of the grippers was effected by springs 
and the opening by cam means. . . . . . . 
I find that With this novel principle of closing 

the grippers, the shock, usually imparted to the 
gripper fingers by closing them with the aid of 
Spring means, is eliminated, therefore the possi 
bility of sheets slipping between the fingers and 
their Supporting pads is minimized. 
A still further object of my invention resides 

in the provision of a novel method of applying 
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a series of sheet gripper units to a shaft or equiva 
lent mounting, and setting them with respect 
to the gripper pads. This method preferably in 
cludes the steps of preloading the gripper finger 
actuating spring of all units of a series, prior to 
Securing "the gripper units to their supporting 
means, thereby establishing a definite predeter 
mined preSSure of the gripper fingers on their 
COOperating pads for holding a sheet tight. 
Thereupon, the means whereby, the preloading. 
is effected is released and a certain predetermined: 
clearance is established, preferably between said 
latter means and the brackets." which form part: 
of the gripper and which are rigidly secured to 
the gripper Supporting means; 

10. 

This clearance is to be exactly the same for 
all the grippers of one series and has to the-effect. 
that the grippers are opened in synchronism, 
thereby aSSuring that all the grippers of a series 
will release the sheet simultaneously to avoid any 
disturbance in the register of the sheet. 
The 7 importance of. opening: the grippers'.in. 

Synchronism may well be likened to that of a tap 
pets adjustment of valves in automobile: engines: 
which also demands a most accurate setting:to: 
function satisfactorily, namely to open and close: 
at certain predetermined points in the cycle of 
an "engine, and the fact that my improvedigrip 
per structure is the first one whereby...I have been. 
able to definitely accomplish the above, require 
ment, is proof that it has distinct novel and ad 
vantageous features over and above-gripper struc 
tures used heretofore. 

Still another object of the invention-resides in. 
the provision of means whereby the tension. With 
Which the gripper fingers, are...to; engage: sheets. 
can be readily preloaded and in a manner that 
all of the gripper fingers of one series attached to: 
a-common Supporting membershall apply onto: 
sheet with the same pressure. Furthermore, that 
the extent. of preloading can be: readily varied at. 
will. So that the bite or gripper tension may be: 
more, or less, in one Seriesthan in another. 
Another aim of my invention resides in a novel. gripper setting procedure, whereby a synchronous 

opening and closing of all the 
ries is a SSured. 
A further aim and object of the: invention is 

to provide a "gripper unit structure which is sim. 
plein design and economical...to manufacture. 

Still further objects and advantages of my in 

grippers in onese 

vention will be apparent from... the appended 
claims. When read in conjunction. With the follow 
ing, description. and accompanying drawings. 
which illustrate merely by way of example one 
preferred form whereby...the principles: of my in 
vention may be accomplished. 

In"thedra Wings; which illustrate one-preferred : 
embodiment of my invention, and wherein like 
reference: characters are used to designate like 
parts, 

Figure represents a side elevational view of 
my: improved sheet gripper unit, shown as ap 
plied to' a sheet: carrying cylinder, and including. 
conventional means for actuating... the gripper 
finger, the cylinder being shown in Section; 

Eigure 2 is a pian view of the partsillustrated 
in Figure 1; - 

Figure:3 is a sectional view, at a Somewhat en 
larged scale, of the gripper unit, and showing the: 
gripper finger closed: on its; aSSociated: pad; 

Figure;4 is a similar view.but showing the grip. 
perfinger Opera, 

Figure 5 illustrates the arrangement of aiSeries. 
of gripper-units:applied to a gripper-shaft of a 
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4. 
sheet carrying cylinder and including actuating 
means therefor, and 

Figure 6 is a sectional view, similar to Figures 
3 and 4, but depicting the relative positions of the 
parts. When the bite of the gripper finger has been 
preloaded to a maximum. 

Referring now to Figures 1 and 2 of these draw 
ings, one of the improved gripper units which 
embodies the principle of my invention, is shown 
by-way of example as applied to a gripper shaft 
famounted within the gap of a sheet carrying 
cylinder f2 portion of which is shown in section. 
The preferred structure of the unit includes a 

bracket'? 43 which is securely clamped to the shaft 
0 in its operative position, by any conventional 

means, such as bolts 5. 
The gripper finger S is carried by a supporting 

member 7 which is arranged on the shaft 9 to 
freely rotate with relation thereto. One end of 
this shaft extends through the cylinder wall 8 
and has secured theretoe, as bell, crank, lever, if 9 
which transmits rocking-motion to the shaft, G3 
and which is formed with: the arms 28, and 21. 
The lever 9 is clamped to the freet, end of the: 
shaft (by means of bolts 22 and is secured in its & 
operative position by...a... Woodruff key. 23 or the: 
like. To the free end, of airin. 20 is: pivotally. 
mounted a spring controlled rod 25 which is urged: 
upwardly by means of a coil spring. 26 mounted 
on it. The outer end of the arm 2 carriesia cam 
roller, or follower 27 which rides on a stationary. 
and continuous: can disc 28. The lower end of 
this connecting rod is guided, and the spring-sup 
ported in any conventional-manner such as by a 
earing.block, not shown, So... that it will follow, 

the movement imparted to the... arms:202 by the ' 
camroller 2 following the contour. of the can 28 
Whereby the shaft is rocked for the purpose of: 
Opening and closing the gripper. 

In the position of the relative parts-so far des. 
Scribed with reference to Figures 1 and 2 of thes 
drawings, the follower... roller 27 rides-over-the 
high-portion 3 -of the cam 23 which is concent 
tric with cylinder 2, consequently the gripper 
finger 6 is closed on its associated supporting 
pack 39, and 'the coil spring 26 on the rod 25 is . 
then compressed. - 
The' stationary, continuous cam disc 28 is 

shaped so as to provide the following actions: 
50 
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It will hold the grippers closed positively, while 
holding a sheet. This is accomplished by provid 
ing a high can Surface which is concentric with 
in very close limits to the axis of the sheet car-. 
rying cylinder 2. 
This concentric surface occupies an angle sub 

Stantially equal to the included angle between 
the points of transfer from one. sheet. carrying: 
member to another. 
The grippers. of a series will all open at a pre 

determined point to release a sheet and will pro 
vide the required clearance with the leading-edge. 
of the sheet being released. 

It. Will keep the grippers. open until the next 
point of closing is reached. This is done by pros - 
Viding a low Surface: or its equivalent, on the cam. 
disc, which Surface ... is substantially concentric 
to the axis of the sheet carrying member. 
The grippers Will close at the desired rates of 

inotion in order to first clear the edge of a sub. , 
Sequent sheet and then apply the gripper fingers 
Smoothly onto its associated pad to hold the 
sheet., 
The Opening and closing motions of the grip-. 

pers are controlled by Suitably shaping those can: 
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portions which connect the high and low points 
of the disc. 
This novel manner of bringing the gripper 

finger and associated pad into cooperative Or 
sheet gripping relation with each other, is an 
important function of my invention. It elimi 
nates any vibration of the gripper finger usually 
present when grippers are closed onto their as 
sociated pads by means of springs as heretofore. 
Therefore, the possibility of disturbing the reg 
ister of a sheet while in the bite of the grippers 
is minimized. 
Upon continued rotation of the cylinder 2 in 

the direction indicated by the arrow in Figure 1, 
the follower 27 will eventually reach the low por 
tion 32 of the cam 28. Consequently the shaft 
0 will be rocked in the anti-clockwise direction 

by the pressure of spring 26 exerted on the arm 
20 of the lever 9, and the gripper will open, 
a position indicated in Figure 4. 

For a more detailed description of the gripper 
unit, I will now refer to Figures 3, 4 and 6 of 
the drawings and which are cross sections taken 
along a vertical plane extending through the 
center of a gripper unit such as is illustrated in 
Figures 1 and 2. 
The gripper finger f6 is preferably secured to 

its supporting member 7 by means of a bolt 35 
which is threaded into a tapped bore provided 
in the cross piece or brace 36 which connects the 
side walls of the gripper finger supporting mem 
ber 7. The bolt 35 is locked against accidental 
loosening by means of a locking washer 37. At its 
inner end the bolt 35 is formed with a reduced 
extension 38 which extends into a compression 
spring 39 and serves to support the latter in its 
operative position. 
The bracket 4 is formed with an upwardly ex 

tending arm 40 provided with a recess 4 for ac 
commodating one end of the spring 39. 
Opposite to the cross piece 36 of the supporting 

member 7 is provided another cross piece or 
brace 42 formed with a tapped bore, into which 
is threaded an adjusting screw 43 which latter 
is also secured against accidental loosening by 
means of a locking washer 44 applied within a 
slot formed in the brace 42, as is clearly shown 
in the drawingS. 
The effect of the lock Washer 44, which is of the 

"split' type, and which is placed into said slot 
with the expanding ends at the top, tends to 
force the outer section of the brace 42 away from 
its body section in a manner that friction will 
be applied between the thread of the adjusting 
Screw 43 and that in the brace. 

Preferably a cover plate 45 is arranged to ex 
tend over the upper open portion of the gripper 
supporting member 7 and between the side walls 
of the latter. This cover plate is clamped be 
tween the gripper finger 6 and the cross piece 36 
by means of the bolt 35 which secures the finger 
to its support 7. 

In Figure 3, the relative parts which constitute 
the gripper unit just described are shown. When 
the gripper 6 is closed on its associated pad 30, 
whereas in Figure 4 the gripper 6 is shown in 
its Open position. 
The adjusting screw 43 has two functions, first, 

to preload the spring 39 through which contact 
pressure between the gripper finger 6 and its pad 
30 is accomplished. This is illustrated in Figure 
6, showing the screw 43 in its practically inner 
most or maximum preloading position, contact 
ing the arm 40 thereby compressing the spring 39. 
The second function of the adjusting screw 43 
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6 
is that of providing a predetermined gap or 
clearance 46 between the outer face of arm 40 of 
the bracket 4 so that there will be a predeter 
mined movement permitted between the bracket 
f4 and the gripper finger supporting member 7, 
see Figure 3. Preferably this gap should not ex 
ceed .003' to .004'', however, for reasons of 
clearer illustration this gap is shown in this and 
other figures as greatly exaggerated, as will be 
readily apparent from the description of the 
method of setting the grippers to be given here 
after and in which the purpose of this clearance 
will be explained. 
Upon opening of the gripper finger 6 by the 

mechanism herein described with reference to 
Figures 1 and 2, the outer, or operating face of 
the arm 40 will be forced into contact with the 
adjusting screw 43 by the expansion of the pre 
loaded spring 39, a position shown in Figure 4. 

I will now proceed to describe the manner by 
which an individual gripper unit is applied to the 
rockshaft 0 and set for operation. 
Upon placing the bracket 4 and supporting 

member 7 onto the rockshaft fo, and Setting the 
cam follower 27 onto the high portion 3 of the 
cam 28, the spring 39 is preloaded as shown in 
Figure 6 by turning the adjusting screw 43 in 
wardly against the arm 40 of the bracket 4 to 
establish the desired gripper bite between the 
gripper finger f6 and its pad 30. Thereupon, the 
finger f6 is brought manually into contact with 
the pad 30 and the bracket 4 is securely locked to 
the shaft 0 by means of the bolt 5. It will be 
understood therefore, that upon locking the 
bracket 4 onto the shaft 0, there can be no 
relative movement between said bracket and the 
gripper supporting member 7 until the shaft fo 
is rocked to open the gripper finger 6. There 
fore, by loosening the adjusting screw 43 until 
contact with the arm 40 is broken, a predeter 
mined gap or clearance between it and the oper 
ating face of said arm can be established, and as 
a consequence the Spring pressure previously ap 
plied to the screw 43 will be transferred to the 
gripper finger 6 in contact with the pad 30. The 
purpose of this gap 46 is to provide a predeter 
mined point at which the gripper finger 6 will 
positively be moved out of contact with the pad 
30. It will also be understood that the gripper 
finger will not open until the arm 40 has con 
tacted the adjusting screw 43 during the rocking 
motion of the shaft 0 in the anti-clockwise direc 
tion as shown in Figures 3 and 4, the latter figure 
depicting the arm 40 in Such contact relation with 
the adjusting screw 43, and showing the gripper 
finger open. Furthermore, the provision of said 
slight clearance limits positively the extent of 
movement of the finger 6 away from its pad 30. 
'. In Figure 5, I have illustrated a series of grip 
per units applied to the gripper shaft 0 of a sheet 
carrying member such as the cylinder 2 and I 
have also indicated the operating means for that 
shaft such as is illustrated in Figures 1 and 2 
hereinbefore described. 
The method of setting a series of grippers on a 

common supporting member such as shaft fo, 
includes the same steps as just described in con 
nection with the setting of an individual gripper 
unit, but it adds the step of preloading each in 
dividual unit exactly alike by applying the same 
amount of preloaded pressure to the arms 40 of 
each unit by the adjusting screws 43. It also 
necessitates the step of providing exactly the 
same clearance or gap between the arm 40 and 
the adjusting Screw 43 in each unit. In this man 
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ner all of the units of a series of grippers will be 
preloaded exactly alike and by providing a micro 
metrically measured gap 46 for all units, the point 
of opening the gripper fingers 6 with relation to 
their pads 30 will be accomplished definitely by 
the arm 40 moving into contact with the adjust 
ing screw 43 and consequently, all of the gripper 
fingers in a series of units will open in Synchro 
nism. The closing point of the gripper fingers 
onto their pads is likewise controlled by the 
clearances or gaps provided between the arm 40 
and the adjusting member 43. 

For the purpose of applying a feeler gauge in 
order to establish a predetermined and accurately 
measured gap 46 in each unit of a series, a clear 
ance 48 is provided in the supporting member 7. 
While have chosen to illustrate and describe 

herein one preferred embodiment of my inven 
tion, I wish it to be understood that I desire to 
cover any such modifications in the design, ar 
rangement of parts, and in the method of setting 
the improved grippers units, that will come 
within the Scope and meaning of the appended 
claims. 

claim: 
J. A. Spring gripper assembly, comprising in 

combination, an operating shaft for Supporting 
a series of gripper units, each unit including a 
gripper finger Support mounted for free move 
ment about the axis of said shaft, and a bracket 
rigidly secured on the latter, a pad coacting with 
the gripper finger, spring means interposed be 
tween said support and said bracket, means for 
adjusting the tension of said spring means to 
thereby vary the pressure exerted by the gripper 
finger onto its aSSociated pad and to thereby 
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preload the bite of the finger, said means also 
serving to provide for a predetermined relative 
movement between said support and said bracket, 
can means associated with said Operating shaft 
for closing the gripper finger onto its coacting 
pad, and Spring means acting on Said shaft for 
opening the finger. 

2. A spring gripper assembly, comprising in 
combination, an Operating Shaft for Supporting a 
series of gripper units, each unit including a 
gripper finger Support mounted for free move 
nent about the axis of Said shaft and a bracket 
rigidly secured on the latter, a pad coacting with 
the gripper finger, spring means interposed be 
tween Said Support and said bracket, an adjust 
ing Screw carried by said spring gripper support 
for adjusting the tension of Said spring means 
to thereby vary the pressure exerted by the 
gripper finger onto its associated pad and to : 
thereby preload the bite of the finger, said 
means also Serving to provide for a predeter 
mined relative movement between said support 
and Said bracket, restraining means for main 
taining said Screw in its adjusted position, cam 
means aSSociated With said operating shaft for 
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8 
closing the gripper finger onto its coacting pad, 
and Spring means acting on said shaft for Open 
ing the finger. 

3. A sheet gripper unit having in combination, 
a gripper shaft, a spring urged support concen 
trically mounted on said shaft for free move 
ment about the axis thereof, a gripper finger 
fixed to said support, a member fixedly mounted 
on said shaft for movement therewith to Open 
and close said gripper finger, and means associ 
ated with said support and adjustable whereby 
to preload the bite of said finger with respect 
to said member, said means also being movable 
when said finger is in closed position to Vary 
the opening and closing relation between said 
Support and said member. 

4. A sheet gripper unit comprising in combi 
nation, an oscillatable Supporting shaft, a grip 
per finger having a rear wall in Spaced relation 
therewith, said gripper finger being mounted on 
the shaft for free movement about the axis of 
the shaft, stop means fixed to the shaft, and 
having location between the gripper finger and 
said rear wall, resilient means interposed be 
tWeen the Stop neans and the gripper finger and 
resiliently connecting said stop means and grip 
per finger SO that OScillating movement of the 
shaft is imparted to the gripper finger, cam ac 
tuated mechanism having operation to oscillate 
the shaft to effect opening and closing of the 
gripper finger, and adjustable means coacting 
with the stop means and the rear Wall to Selec 
tively vary the tension of said resilient means 
On the gripper finger to predetermine the tension 
of Said gripper finger when in closed position, 
said adjustable means being movable when said 
finger is in closed position to vary the relative 
Spacing between Said adjustable means and said 
Stop means to Selectively control the opening and 
closing of Said gripper finger with respect to 
Said can actuated mechanism. 

5. A sheet gripper unit as defined by claim 
4, wherein the adjustable means comprises a 
Screw threaded in the rear wall for adjustment 
toward and from said stop means. 

HENRI E. PEYREBRUNE. 
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