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The present invention relates to sheet fed mull- as to distort the trailing edge thereof for correct 
tiple unit rotary printing machines and more par- ing registry of the impressions thereon without 
ticularly to the gripping mechanism for the substantially affecting registry of the impressions 
sheets being fed through the press and to meth- on the leading edge of the sheet. 
Ods of correcting registry. 5 A further purpose of this invention is to pro 
In printing machines of this type the sheets are vide means for bowing Or bending the gripper bar 

fed from one unit of the press to the succeeding mechanism by which the sheet is held in Such a 
unit, an impression being made thereon by each way as to warp the sheet and bring its trailing 
unit. All these impressions must be in register. edge back into registry without affecting the lead 
Gripping devices, usually mounted upon a gripper 10 ing edge of the sheet. . 
bar mechanism, are employed for holding the Another object of the invention is the provision 
sheets against the successive cylinders of the of means for controlling the degree of bowing of 
preSS and are SO constructed and arranged as to the gripper bars at the individual cylinders of the 
provide for proper axial and peripheral align- press, since it has been found that correction is 
ment of the sheet with the cylinders for insuring 15 most necessary at the third and any following 
register. Several forms of this arrangement are units, the paper having been warped out of shape 
in use, and two of these are fully described and during its passage through the earlier units. 
illustrated in Patents Nos. 2,138,405 and 2,100,852 ... Another object is the provision of simple, inex 
which describe a conveyor type press and a trans-, -, pensive and easily installed mechanism for 
fer cylinder type press, respectively. 20 achieving the above purposes, which may be sim 

It has been found that the sheets, while going. ... ply and quickly adjusted by the operator when 
through the various units of the press, will fre- desirable, and which will also provide means for 
quently warp or distort, especially at the trailing preventing sheets that have been expanded along 
end, due to the effect of atmospheric and press . . . . hey pass through the 
conditions, together with the mangling action of 25 . . . . .3. - 
the cylinders between which the sheet passes. . . With these and other 

machine. . . 
. . . . . other objects in view, as may 

Such effects are most noticeable in offset presses, appear from the accompanying specification, the 
in which the water used has a tendency to hus invention consists in the method of operation, 
midify the sheets and expand their trailing edges. combinations of parts and features of construc 
The leading or forward end of the sheet, where it 30 tion which will be first de 
is clutched by the gripping fingers, is usually not." with the accompanying drawing, showing gripper 
materially affected but the trailing end will barbending mechanisms embodying the inven 
spread laterally or perhaps shrink, due to mois- ition in two preferred forms, and the method and 
ture and other conditions. In presses where features forming the invention will then be spe 
heating, air drying and the like devices are uti-cifically pointed out in the claims. . . . . 
lized between units, further distortion effects may 35. the drawings: i. 
occur. As a result, although the later impres-...Figure 1 is a di illustrating the correc 
sions will be in register at the leading or forward tive action upon passing through a press 
end of the sheet, as well as down the center of the ... embodying the prese vention, which sheet has 
sheet, those at the rearward or trailing end of the previously spread at its lower end; 
sheet, especially toward the margins thereof, will Figure2 is a simila diagram to Figure 1, but in 
be Out of register. The amount of such distortion which the sheet has been shrunk at its lower end 
is Small but in Such work it is necessary that it be during its passage through the press; , 
corrected. Figure 3 is a diagrammatic view of a chain con 

It has also been found that under certain con- veyor type of multiple unit press in which the 
ditions, piled sheets will sometimes absorb mois- present invention may be embodied; 
ture which expands one or more of the edges of Figure 4 is a longitudinal section through a 
each sheet, causing a fullness or slight rufiling cylinder of the press shown in Figure 3, showing 
at the edge, and when such sheets pass between the gripper bar mechanism embodying the pres 
the cylinders of the printing machine, there is a ent invention; 
considerable tendency for this fullness to become Figure 5 is a sectional view on the line 5-5 of 
localized and produce one or more wrinkles in the Figure 4; 
sheet. This condition can be overcome by the Figure 6 is a Sectional view on the line 6-6 of 
means herein disclosed. Figure 4; i. 
A purpose of the present invention is to pro- Figure 7 is an end view of the cylinder illus 

vide a method of warping a sheet in such away strated in Figure 4; 3. . . . 

eScribed in connection 
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Figure 8 is a diagrammatic view illustrating the 
operation of the present invention; 

Figure 9 is a diagrammatic view of a transfer 
cylinder multiple unit press in which the present. 
invention may be embodied; 

Figure 10 is a top plan view of an impression 
cylinder of the type employed in the press illus 
trated in Figure 9, embodying the present inven 
tion; 

Figure 11 is an end view of the impression cyl 
inder illustrated in Figure 10, with a portion 
broken away; 

Figure 12 is a sectional view on the line 2-2 
of Figure 10; 

Figure 13 is a sectional view on the line - 
of Figure 11; and 

Figures 14 and 15 are, respectively, similar to 
Figure 7 and a portion of Figure 4 and show a 
modified form of the invention. 

Figures 1 and 2 are diagrams provided to illus 
trate the method of correcting register embodied 
in the present invention. As previously stated, 
a sheet, after passing through one or more units 
of a multiple unit sheet fed press, is affected by 
atmospheric conditions and becomes distorted. 
In some presses, this is due to the excessive 
moisture inherent in the method of printing used, 
as in offset presses. The mangling action of the 
cylinders between which the sheets pass, together 
with temperature variations, may also cause 
some distortion of the sheets. 

Referring to Figure 1, the sheet A has been 
previously distorted, its trailing edge having been 
spread as indicated in solid lines, whereas the 
leading edge B, which is gripped by the gripping 
mechanism C of the press, remains unaffected. 
The usual mechanism provided for gripping the 
sheet in proper position to ensure registry will 
control its position sufficiently to keep the print 
ing on the upper or leading end in registry, and 
the printing through the center of the sheet will 
also remain in register. However, at the sides 
of the lower edge of the sheet the registry is 
affected. The primary impressions, indicated by 
the broken lines D, will spread as the paper itself 
stretches. Thus, the impression made by the 
succeeding unit (say, the third or any later unit 
of a multiple color press) will be in register at 
the top of the sheet and through its center, but 
will be out of register at the sides of the trailing 
lower end of the sheet. By pulling the center 
of the sheet forward at its center, as shown by 
the dotted lines E, the leading edge of the sheet 
is bent in the tangent plane common to both 
cylinders at the impression line or point and is 
warped as it passes through the printing couple, 
its side edges near the trailing edge being drawn 
toward the center, and the impression indicated 
by the line D will be simultaneously drawn to 
ward the center to become parallel to the center 
line as indicated at F and thus register with 
the impression made by the succeeding unit. 

Figure 2 illustrates the method as applied to a 
sheet which has shrunk at its lower end, as indi 
cated in solid lines. The impression thereon, 
indicated by the broken lines D, would be out of 
register at the sides toward the lower end of the 
sheet. By pushing the leading edge of the sheet 
backward at its center or advancing its edges, as 
at E, the trailing end of the sheet will be caused 
to spread as it goes through the printing couple, 
whereupon the printing thereon resumes its cor 
rect position parallel to the center line and in 
register with the succeeding impression, as indi 
cated by the dotted line F. 
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4. 
In both of the figures the dotted outline : 

represents the sheet after it has been warped 
back into its original shape. It is to be under 
stood that the degree of distortion is quite small 
and has been exaggerated for purposes of illus 
tration, but in high grade printing work even a 
very slight lack of register is undesirable. Only 
a slight warping of the leading edge of the sheet, 
as obtained through a slight shifting of the posi 
tion of the gripping mechanism at the center, is 
necessary.to make the correction. 
This method of correcting register where sheets 

have become distorted during the printing proc 
ess is applicable to any type of automatic sheet 
fed multiple unit press. Means for carrying out 
the method are discussed below with reference 
to conveyor type presses and transfer cylinder 
type presses, in both of which the sheets are 
held by gripping fingers as they are carried 
through the press and about the impression cyl 
inders. 
In Figure 3 is illustrated a multiple color offset 

type press embodying a chain conveyor for 
carrying the sheets from the sheet feeding unit 2 
and registering unit 2a through the various print 
ing units 3 of the press. Three such printing 
units are shown, but it will be understood that 
any desired number may be employed. Attached 
to the chain conveyor are gripper bar units 4, 
each of which comprises a telescopic tubular bar 
5 to which is affixed a number of grippers 
(Figures 4, 5 and 6). The construction of the 
gripper bar and its attached grippers is described 
in Patents Nos. 2,23,914 and 2,286,032, together 

5 with its operation and integration in a printing 
machine of the type in question. 
The ends of the telescopic bar 5 are held in 

carrying members (see Figure 4) which are 
attached to the conveyor chain . The conveyor 
chain (as described in the above-mentioned 
patent) cooperates with sprocket teeth formed 
on a projection of the end plate of the impression 
cylinder 2. A roller 5 is also carried by each 
carrying member 10, and cooperates with a cam 
or track member 6 attached to the frame of the 
press and following the contour of the cylinder 
12, for pressing the bar 4 downward within a 
channel 2). The channel 20 is formed in the 
body of the cylinder 2 for receiving the gripper 
bar 4 as it is carried by the chain over the 
cylinder. The roller 5 and cooperating track 

act to force the carrying member, and its 
associated gripper bar 4 into the channel 20 
toward the axis of the cylinder 2, as the chain 
conveyor travels over the sprocket teeth of 
the rotating cylinder. 

It is to be understood that the structure thus far 
described is duplicated at either side of the press 
and at either end of the cylinder 2, although only 
one end has been illustrated in the drawings. 
The gripper bar 4, being of considerable length 

as compared with its diameter, is supported upon 
sets of rollers located in the channel 20, to prevent 
its sagging toward the center of the cylinder. In 
the present construction, these rollers are carried 
by rods running longitudinally within the chan 
nel 20 and supported by bearing blocks 30, 30 
attached to the bottom of the channel 20, as illus 
trated in Figures 4-6. The rollers 3 are carried 

70 by a shaft or rod 32 (left hand side of illustra 
tions). This shaft 32 is held in the bearing blocks 

and 0 in any suitable manner and may, if 
desired, terminate in One end of the cylinder 2. 
The second set of rollers, 3, are carried by an 

75 eccentric rod or crank shaft 34, which is formed. 
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in three sections. The first section is journaled 
in one end of the cylinder 2, extending there 
through, and extends toward the center of the 
cylinder to the first bearing block 30, in which it is 
also journaled. Inwardly of this block 30, the 
shaft or rod is of a reduced diameter, with its cen 
ter eccentric to the center or axis of the first 
portion of the rod. This reduced diameter ec 
centric portion 34’ of the rod 34 extends along 
the channel to the second bearing block ', 
at which point the eccentric ends and the ex 
tension of the rod, of lesser diameter than the 
eccentric portion, has its center in alignment 
with the center or axis of the first portion, thus 
forming a crank or eccentric. This third portion 
of the rod 34 is joufied in the block 30', for ro 
tation therein. 
The rollers 33 are mounted for rotation upon the 

eccentric portion 34’ of the rod or shaft 34. Both 
the rollers 3, mounted upon the shaft or rod 32, 
and the rollers 33, mounted on the eccentric 3', 
are held against their adjacent bearing blocks by 
lock rings or clips 35, to prevent longitudinal 
movement of the rollers on their supporting 
shafts. The bearing blocks and their associated 
pairs of rollers are preferably located approxi 
mately one-third of the distance in from the ends 
of the cylinder 2, for supporting the gripper 
bar 4. the rod 34, extending through the end of the 
cylinder 12, has a sector plate 40 keyed to its 
outer end for rotary movement therewith. The 
plate 40 has an arcuate slot 4 formed therein 
through which a bolt 2 is inserted for threaded 
insertion into the adjacent end plate of the cyl 
inder 2. By loosening the bolt 42, the plate 40 
may be rotated as permitted by the arc of the 
slot 4, thus rotating the shaft 34 and consequent 
ly swinging the eccentric portion thereof on which 
the rollers 33 are mounted. 

Figure 8 shows diagrammatically the effect of 
adjustment of the plate 40 and rod 34, indicating 
one extreme of adjustment on solid lines and the 
opposite extreme on dotted lines, the normal po 
sition, not shown, being an intermediate one. 
When the rod 34 is rotated, the position of that 
portion of the gripper bar 4 which rests upon the 
rollers 3 and 33 is altered. Upon rotation of 
the shaft 34 clockwise, the rollers 34 are moved 
away from the rollers 3, toward the position 
shown in solid lines and allowing the bar 4 to 
move to the right, with the axis of the portions of 
the bar engaging the roller 33 shifting on an arcu 
ate line about the center of the roller 3. When 
the rod 4 is rotated counter-clockwise, the axis 
of the eccentric 34' moves to the left, with re 
Sultant change in position of the rollers 33 toward 
the rollers 3 and shifting of position of that 
portion of the gripper bar to the left, or toward 
the position shown in dotted lines in Figure 8. 
By locating the pairs of rollers toward the cen 

ter of the channel 20 and of the gripper bar 4, 
the ends of the latter being held in fixed posi 
tion within the channel by the cam 6 pressing 
on the carrier member f0, adjustment of the shaft 

will cause a bowing of the gripper bar 4 to 
Ward its center, which rests upon the rollers, and 
consequent shifting in position of the gripper 
fingers carried by the gripper bar. This shifting 
of position of the gripper fingers, which grip the 
forward Or leading edge of the sheet, will warp 
the sheet for correcting register, as previously 
described. 
The plate 40 is shown as placed against a 

graduated Scale 44 and having a pointer or indi 
cator formed thereon to cooperate with the scale, 

O 

and the bolt 42 serves to lock the plate in adjusted 
position. Thus the operator can adjust the ec 
centric shaft 4 to provide the desired bowing of 
the gripper bar, either in the direction of move 
ment of the cylinder or contrary thereto, and in 
the degree desired to produce the required warp 
ing of the sheet gripped by the gripper fingers for 
correcting register at the trailing end of the 
sheet, or for avoiding the wrinkling of sheets that 
may be ruffled. The adjustment for each unit may 
be different to properly correct the register as to 
that printing unit. In practical operation it is 
usually the third or later units of the multiple 
unit press which require adjustment, to correct 

5 faulty register, but correction to prevent wrin 
kling may require the adjustment on other units. 
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Bands 50 may be formed upon the periphery of 
the gripper bar 4 at the point where it rests upon 
the rollers 3 and 33 to prevent wear. 
The present invention may also be adapted for 

use in continuous operating sheet fed multiple 
unit presses employing transfer cylinders. Such 
a press is shown diagrammatically in Figure 9 of 
the drawings, wherein the sheets are delivered by 
the feeder cylinder of to an impression cylinder 
02, thence to transfer cylinders O3 which de 

liver the sheet to a second impression cylinder 
04 and thence to a final delivery cylinder 05. 

It is to be understood that the impression cyl 
inders O2 and 04 cooperate with blanket or 
printing cylinders fos, between which respective 
couples the sheet travels. - - - - - In its course from 

cylinder to cylinder of the press, the sheet is 
gripped by sets of gripper fingers incorporated 
in each cylinder which hold the leading edge of 
the sheet, releasing it when it is transferred to 
the succeeding cylinder, and is received by the 
sets of gripper fingers incorporated therein. 
While only two units have been shown, the inven 
tion may be applied to a press having any desired 
number of units. 

In Figure 10 is illustrated a top plan view of 
an impression cylinder O4 incorporating a grip 
per bar to to which is attached a plurality of 
sheet gripping units . The gripper bar 10 
together with its associated gripping mechanism 
is located in a channel 2 formed in the body of 
the cylinder 04 longitudinally thereof and at its 
surface. The bar 0 is rigidly anchored in place 
in any Suitable manner, as by means of the bolts 

3 which extend through the end plates of the 
cylinder 04 into the bar. 
The sheet gripping units f comprise blocks 
4 securely attached to the bar O at intervals 

along its length and having gripping elements 
5. A shaft 6 extending parallel to the bar 
0 is journaled in the blocks 4 of the gripping 

units fit. To this shaft 6 are rigidly attached 
gripping fingers for cooperation with the 
elements 5 of the blocks f4. Rotation of the 
shaft 6 opens and closes the grippers, by es 
tablishing or releasing the contact between the 
fingers 7 and the block element 5, as de 
sired. The shaft f6 may be journaled at one 
end in the end plate of the cylinder 04 and its 
opposite end extends through the end plate at 
the other end of the cylinder 04. To this end of 
the shaft f6 is attached a rocker arm - 20, one . 
end of which is connected to a spring biased rod 
2, while the other end carries a cam roller 22 
cooperating with a cam surface 23 attached to 
the frame of the press. . This cam surface is so 
arranged as to rotate the arm. 20 against the 
bias of the spring 24 at predetermined intervals 
during rotation of the cylinder 02, thus rotating 
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the shafts sufficiently to open and close the 
gripping jaws of the units if . The mechanism 
forms no part of the present invention and any 
satisfactory mechanism for operating the grip 
per units may be substituted. 
On the opposite side of the gripper bar 0 and 

at its center is attached a block 30 having a 
bore in which is inserted a crank rod extension 
3. The extension 3 is formed at one end of 
a crank 32 attached to a rod 33 which extends 
parallel to the bar if 0 to one end of the cylinder 
O2. The rod 33 is journaled in an extension 134 
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When the arm 3 is pivoted on a point to 
the left of the pivot center of the arm 4, the 
cam will act to raise the arm 3S, rotating the 
crank shaft 8 counterclockwise, and through its 
crank member 82 will bend the gripper bar f0. 
backward at its center. This will cause the 
paper gripped by the units to be bowed at 
its center to warp the trailing corners of the 
sheet outward, thus correcting register where the 

O. 

formed in the side wall of the channel 2 and 
extends through the end plate of the cylinder 04. 
On the end of the rod 3 extending beyond 

the end of the cylinder O4 is attached a rocker 
arm 35 (Fig. 11) which is keyed to the rod 3 
for movement therewith. At the end of the 
rocker arm 36 is rotatably attached an arm 6 
having a bore at its lower end for rotatably re 
ceiving a bolt 37 and sleeve 38 (Fig. 13), the 
arm 36 rotating freely on Said sleeve. 
A rocker arm 40 is pivotally mounted on the 

s 

20 

end of the cylinder 04 by means of a pivot 4 
which rotates within a corresponding bore t2 
formed in the end of the cylinder O4. An arcuate 
T-slot 43 is formed in the body of the pivotal 
arm f10 to receive the bolt 37 and the sleeve 
member 38, which may be adjustably positioned 
therein and locked in place by tightening the 
bolt 37, so as to press against the bottom of 
the slot 43. 
One end of the rocker arm 40 is attached 

to a spring biased rod 45 which slidably fits 
within a block 46 attached to the end of the cyl 
inder 04. The pressure of the spring 47 exerted 
against the block f46 and a collar 48 secured to 
the rod 45 constantly urges the arm 40 to 
turn counter-clockwise as seen in Fig. 11. 
The opposite end of the arm 40 carries a can 

roller 50 which cooperates with a cam track 
or surface 5, the latter being rigidly attached 
to the frame of the press or otherwise Suitably 
fixed in place. As the roller 50 rides over the 
cam surface 5, the arm f 40 will be rocked when 
the cam surface rises (as at 52). The configura 
tion of the cam surface may be designed with 
any number of rises, according to the number of 
times per rotation of the cylinder 04 it is de 
sired to bend the gripper bar f0. The spring 
biased rod 45 serves to keep the Cam roller in 
continuous contact with the can Surface. 

trailing edge of the sheet has shrunk due to con 
ditions previously pointed out. 
The "degree of bowing of the bar f0 and the 

extent that the paper is warped in either direc 
tionis-controlled by the setting of the pivot point 
of the arm f within the arcuate slot 48. The 
scale is provided for the operator's use in setting 
the mechanism to provide the desired extent of bowing. 

In Figures 9 and 11 a centerline BO is shown 
through the axis of the cooperating cylinders 104 
and , the impression and blanket cylinders re spectively, bisecting the point of impression. In 
operation it is desirable that the sheet be warped 
into proper aligned shape before its leading edge 
reaches the point of impression. To accomplish 
this end, the cam surface is so constructed that 

30 

35 

its high portion of about 60 of its circumference, 
is engaged by the roller 50 through an are be 
fore and after the grippers have passed the im 
pression point, or line of centers 60. Thus the 
gripper bar will be bowed in the desired direction 
just before the leading edge of the sheet, gripped 
by the gripper bar mechanism, reaches the point 
of impression. The cam will act to release the 
action of the bowing mechanism shortly after the 
leading edge of the sheet has passed the impres 
sion point. Regardless of the cylinder to which 

4. 

45 

50 

When the axis of the bolt 3 and sleeve men 
ber 38 is in line with the axis of the pivot men 
ber 14, the rocking of the arm 40 will have 
no effect on the associated parts. However, when 
the bolt 37 is loosened and moved to the right 
or left of the axis of the pivot 4, movement of 
the rocker arm f 40 will serve to raise Or lower 
the end of the arm 35 and rotate the shaft 3. 
The arm 36 has an indicator on its lower end 
which cooperates with a scale placed on the firm 
40 to indicate the relative positions of the two 
8XeS. 
When the arm 36 is pivoted at a point to the 

55 

65 
right of the pivot center of the arm 4), as seen . 
in Fig. 11, the arm 36 will be pulled downward 
by the action of the cam, rotating the crank shaft 
33 clockwise and bowing the center of the grip 
per bar forward, or in the direction of rotation 
of the cylinder 4, warping the sheet held there 
by in such a manner as to draw the trailing cor 
ners of the sheet inward to correct lack of regis 
ter due to the trailing edge of the sheet having spread. 

O 

s 

the structure is applied, the warping action 
should begin before the sheet reaches the point 
of impression. 

In the chain conveyor type of press described 
in connection with Figure 3, the gripper bar is 
carried through the successive units and holds 
the sheet throughout its passage through the unit. 
Accordingly, the flexure of this bar by compari 
son with its flexure, if any, at the time when 
it receives the sheet from the sheet registering 
and feeding unit determines the distortion to 
which the sheet is subjected at any given unit. 

In the transfer cylinder type of press, described 
in connection with Figure 9, the sheet is passed 
along from cylinder to cylinder, the grippers of 
each cylinder surrendering the sheet to the grip 
pers of the succeeding cylinder. In this type of 
construction, therefore, the leading edge of the 
sheet may be distorted at any desired point and 
passed along to succeeding grippers which are 
thus called upon merely to maintain the distor 
tion. While it is preferred to displace the gripper. 
elements of the impression cylinder after they 
have received the sheet, it will be clear that this 
is not necessary. For example, the grippers of a 
transfer cylinder may be displaced during the 
time when the sheet is being surrendered to a 
succeeding cylinder and the sheet will then be 
carried through to the impression point in its dis 
torted condition. Alternatively, if the grippers 
are displaced when receiving the sheet, merely 
permitting them to return to their normal posi 
tion will impart the desired distortion. While it 
is preferred to displace the gripping elements of 
the impresison cylinder in the manner shown, 
similar effects can be obtained by displacing the 
gripper elements of the transfer or registering cylinder. 
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If desired, means may be provided for adjust 
ing the bowing of the gripper bar in either form 
of the invention while the press is running. The 
modified mechanism of Figures 14 and 15 illus 
trates one form of device suitable for this pur 
pose, and is shown as applied to the conveyor 
type of press. The cylinder 2, and the chain 
conveyor, as well as the gripper bars and the . 

- rollers and shafts supportin the same, being the 
same as in Figures 4 and e require no further 
description. Instead of adjusting the shaft 34 by 
means of a member fixed to the cylinder and 
rotatable therewith, an arrangement is provided 
for adjusting the angle of this shaft as the lead 
ing edge of the sheet approaches and until it 
passes the impression line of the printing cylin 
der. This adjustment is effected by means of a 
can 200 affixed to the frame structure 20 as by 
means of supports 202 and having an adjustable 
section 203 pivoted at one of the supports 202, 
as indicated, and movable through a range of 
adjustment by means of the rod 204. The rod 
204 is pivotally connected to the adjustable can 
section 203 at 205 and is adjusted by means of a 
hand wheel 206 secured to a screw-threaded 
bushing having a collar 207. A poppet 208 
mounted on the frame 20 as by means of a Sup 
port 209 prevents movement of the rod 204, ex 
cept by rotating the handwheel. By this means, 
the rise or fall of the cam 200-203, through the 
appropriate arc of the cylinder, may be adjusted 
as desired. A roller 20 is carried by an arm 2 

10 

5 

20 

25 

30 

keyed to the shaft 34, and is pressed against the 
can by the spring 22. The angular position of 
shaft 34 and hence the position of the gripper bar 
Supporting rollers is thus determined by the ad 
justment of the cam. With the can section 203 
adjusted as shown, the gripper bar will be bowed 
before and for a short time after the leading edge 
of the sheet reaches the impression point so as to 
advance the center of the sheet and thus con 
tract the trailing edge as before described. 
What I claim is: 
1. In multiple unit offset printing, the method 

of correcting for expansion of the trailing end 
of a sheet following a first impression, which com 
prises leading the sheet through a later printing 
couple with the middle of the leading edge of the 
sheet advanced with reference to the corners, 
Whereby the trailing end of the sheet is con 
tracted to bring the first impression into register 
with that of the later printing couple. 

2. In multiple unit rotary printing on a 
machine of the type in which sheets to be printed 
are carried through the printing couples by grip 
per bars having gripping elements settable for 
gripping and holding the leading edge of a sheet 
at points spaced across its width, the method 
of adjusting the trailing end of a sheet for regis 
ter which comprises bowing a gripper bar carry 
ing the sheet, in a direction to curve the leading 
edge of the sheet in a plane tangent to its path 
of travel, before it reaches an impression point 
and during part of the passage of a sheet there 
through, whereby a later impression is brought 
into register with a previous impression, 

3. In multiple unit rotary printing on a 
machine of the type in which sheets to be printed 
are carried through the printing couples by grip 
per bars having gripping elements Settable for 
gripping and holding the leading edge of a sheet 
at points spaced across its width, the method 
of adjusting the trailing end of a sheet for regis 
ter which comprises bowing a gripper bar carry 

40 

- sm 10 

ing a sheet, in a direction to curve the leading 
edge of the sheet in a plane tangent to its path 
of travel, at the impression point and during 
part of the passage of a sheet therethrough, 
whereby a later impression is brought into 
register with a previous impression. 

4. In a sheet-fed rotary printing machine, the 
method of correcting transverse register which 
comprises shifting the circumferential position 
of the middle of the leading edge of a sheet with 
reference to the unit printing cylinder after it 
leaves one unit of the press and before it is de 
livered to the succeeding unit thereof, when the 
trailing end of said sheet has spread or shrunk 
laterally following a previous impression. 

5. In a sheet fed rotary printing machine in 
cluding a plurality of printing couples and 
aligned members gripping the sheets at intervals 
across their leading edges for holding them 
against the surface of a cylinder of a printing 
couple, the combination with said gripping mem 
bers of adjustable means for displacing certain 
of said gripping members out of alignment with 
others of said gripping members, whereby the 
leading edge of the sheet gripped thereby will 
be warped during its passage through the said 
printing couple. 

6. In a sheet-fed rotary printing machine in 
cluding a plurality of printing couples and 
aligned members gripping the sheets at intervals 
across their leading edges for holding them 
against the surface of a cylinder of a printing 
couple, the combination with said gripping mem 
bers of adjustable means for displacing said 
gripping members at the middle of the leading 
edge of a sheet relative to those adjacent its sides, 
whereby the leading edge of the sheet gripped 
thereby Will be Warped during its passage through 
the said printing couple. 

7. In a sheet-fed rotary printing machine in 
cluding a plurality of printing couples and aligned 
members gripping the sheets at intervals across 

... their leading edges for holding then against the 
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surface of a cylinder of a printing couple, the 
combination with said gripping members of ado 
justable means for displacing Said gripping 
members at the middle of the leading edge of a 
sheet relative to those adjacent its sides, to atter 
the alignment of said gripping members circuna 
ferentially of the said cylinder, whereby the lead 
ing edge of the sheet gripped thereby will be 
warped during its passage through the said print 
ing couple. 

8. In a sheet-fed rotary printing machine in 
cluding a plurality of printing couples and aligned 
members gripping the sheets at intervals across 
their leading edges for holding them against the 
surface of a cylinder of a printing couple, the 
combination with said gripping members of ads 
justable means for displacing said gripping men 
bers at the middle of the leading edge of a sheet 
relative to those adjacent its sides, and can 
means affixed to the machine frame for operating 
said adjustable means, whereby the leading edge 
of the sheet gripped thereby will be warped 
during its passage through the said printing 
couple. 

9. In a sheet-fed rotary printing machine ina 
cluding a plurality of printing couples and 
aligned members gripping the sheets at intervals 
across their leading edges for holding then 
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against the Surface of a cylinder of a printing 
couple, the combination with Said gripping mens 
bers of means for displacing said gripping meme 
bers at the middle of the leading edge of a 
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sheet relative to those adjacent its sides, and 
adjustable means affixed to the machine frame 
for operating the last said means, whereby the 
leading edge of the sheet gripped thereby will 
be warped during its passage through the said 
printing couple. 

10. In a sheet-fed rotary printing machine in 
cluding a plurality of printing couples, and in 
combination, members for gripping the sheets 
to be printed at intervals across their leading 
edges for holding them against the surface of a 
cylinder of a printing couple, a bar carrying said 
gripping members, the said gripping members 
being arranged for holding the portions of the 
sheet gripped thereby at fixed distances from the 

and adjustable means for bowing the said 
8. 
11. In a sheet-fed rotary printing machine in 

cluding a plurality of printing couples, and in 
combination, members for gripping the sheets at 
intervals across their leading edges for holding 
them against the surface of a cylinder of a print 
ing couple, a bar carrying said gripping members, 
means embodied in the printing couple for sup 
porting said bar, and adjustable means carried 
by said supporting means at the end of the 
cylinder for bowing said bar whereby the align 
ment of the gripping members attached thereto 
may be altered for warping the sheet gripped 
thereby during its passage through said couple. 

12. In a sheet-fed rotary printing machine in 
cluding a plurality of printing couples, and in 
combination, members for gripping the sheets at 
intervals across their leading edges for holding 
them against the surface of a cylinder of a print 
ing couple, a bar carrying Said gripping members, 
means embodied in the printing couple for sup 
porting said bar, adiustable means carried by said 
supporting means for bowing said bar, and cam 
means affixed to the machine frame for operat 
ing said adjustable means, whereby the alignment 
of the gripping members attached thereto will 
be altered for warping the sheet gripped thereby 
during its passage through said couple. 

13. In a sheet-fed rotary printing machine in 
cluding a plurality of printing couples, and in 
combination, members for gripping the sheets at 
intervals across their leading edges for holding 
them against the surface of a cylinder of a print 
ing couple, a bar carrying said gripping members, 
means embodied in the printing couple for sup 
porting Said bar, means carried by said support 
ing means for bowing said bar, and adjustable 
means affixed to the machine frame for operat 
ing the last said means, whereby the alignment 
of the gripping members attached thereto will 
be altered for warping the sheet gripped thereby 
during its passage through said couple. 

14. In a sheet-fed printing machine including 
a plurality of printing couples, and in combina 
tion, conveyor means for feeding the sheets 
through the printing couples, a gripper bar car 
ried by said conveyor means, gripping members 
carried by said bar for gripping the sheets across 
their leading edges, and adiustable means for 
bowing said bar, whereby the alignment of the 
said gripping members will be altered to warp 
the leading edge of a sheet during its passag 
through a printing couple. 

15. In a sheet-fed printing machine including 
a plurality of printing couples, and in combina 
tion, conveyor means for feeding the sheets 
through the printing couples, a gripper bar car 
ried by said conveyor means, gripping members 
carried by said bar for gripping the sheets across 
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their leading edges, adjustable means for bow 
ing said bar, and cam means affixed to the ma 
chine frame for operating said adjustable means, 
whereby the alignment of the said gripping men 
bers will be altered to warp the leading edge of a 
sheet during its passage through a ... printing 
Couple. 

16. In a sheet-fed printing machine including 
a plurality of printing couples, and in COmbina 
tion, conveyor means for feeding the sheets 
through the printing couples, a gripper bar car 
ried by said conveyor means, gripping members 
carried by said bar for gripping the sheets across 
their leading edges, means for bowing said bar, 
and adjustable means affixed to the machine 
frame for operating the last said means, whereby 
the alignment of the said gripping members will 
be altered to warp the leading edge of a sheet 
during its passage through a printing couple. 

17. In a sheet-fed printing machine, and in 
combination, a cylinder, gripping members car 
ried thereby for gripping sheets across their 
leading edges, and a plurality of relatively ad 
justable means spaced across the cylinder for 
displacing said gripping elements at the middle 
of the leading edge of a sheet relative to those ad 
jacent its sides, whereby the center portion of 
the leading edge of the sheet may be advanced Or 
retarded. 

18. In a sheet-fed printing machine, and in 
combination, an impression cylinder, gripping 
members carried thereby for gripping sheets 
across their leading edges, and a plurality of 
relatively adjustable means spaced across the 
cylinder for displacing said gripping elements at 
the middle of the leading edge of a sheet rela 
tive to those adjacent its sides, whereby the cen 
ter portion of the leading edge of the sheet may 
be advanced or retarded. 

19. In a sheet-fed printing machine, and in 
combination, an impression cylinder, gripping 
members carried thereby for gripping sheets 
across their leading edges, adjustable means for 
displacing said gripping elements at the middle 
of the leading edge of a sheet relative to those 
adjacent its sides, and comprising co-operating 
members upon said cylinder and upon the ma 
chine frame, whereby the center portion of the 
leading edge of the sheet may be advanced or 
retarded while the said gripping elements are 
passing through a predetermined arc of move 
ment including the impression point. 

20. In a sheet-fed printing machine, and in 
combination, a cylinder having a channel for 

5 a gripper bar, means within said channel for 
bowing said bar, the said means comprising a 
plurality of relatively adjustable elements for 
engaging the bar toward its ends and toward its 
middle, and means at the end of said cylinder 
for adjustably positioning the said adjustable ele 
ments. 

21. In a sheet-fed printing machine, and in 
combination, a cylinder having a channel for a 
gripper bar, means within said channel for bow 
ing said bar, means associated with said cylinder 
for operating said bar to grip and release sheets, 
and means at the end of said cylinder and Oper 
ating in timed relation to the last said means 
for adjustably operating the said bowing means. 

22. In a sheet-fed printing machine, and in 
combination, a printing cylinder, a cooperat 
ing impression cylinder having a channel for a 
gripper bar, means within said channel for bow 
ing said bar, the said means comprising a plus 
rality of relatively adjustable elements for enre 
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gaging the bar toward its ends and toward its 
middle, and means at the end of said cylinder 
and operating through a predetermined arc be 
fore and after the impression point for adjust 
ably positioning the said adjustable elements. 

23. In a sheet-fed printing machine, and in 
combination, a cylinder having a channel for a 
gripper bar, means within said channel for bow 
ing said bar and comprising a shaft carrying a 
plurality of eccentric bowing elements and arr 
ranged relative to said bar for deflecting the mid 
dle thereof in the same direction relative to both 
of its ends upon angular movement of the shaft, 
and means at the end of said cylinder for ad 
justing the angular position of the said shaft to 
Operate the Said bowing means. 

24. In a sheet-fed printing machine, and in 
combination, cooperating cylinders, a set of grip 
ping members carried on one of said cylinders, a 
set of gripping members carried on the other of 
Said cylinders, means for driving Said cylinders 
in timed relation, means for transferring sheets 
from the gripping members of one of said cyl 
inders to those of the other said cylinder, and 
means for altering the alignment of one of Said 
sets of gripping members, relative to the align 
ment thereof at the time of the said transfer, for 
warping the leading edge of a sheet, the last said 
means comprising a plurality of adjustable means 
Spaced across one of the Said cylinders and op 
erable to position the gripping members of one 
Of said sets so as to deflect the middle members 
thereof relative to both end members. 

25. In a sheet-fed printing machine, and in 
combination, a cylinder, a gripper bar carried 
thereby, gripping members attached to said bar 
and spaced therealong for gripping a sheet across 
its leading edge, and means for bowing said bar 
during its passage through a predetermined arc 
of movement of said cylinder, the last said means 
Comprising means for engaging the middle of the 
bar and deflecting the same in the same direc 
tion relative to both of its ends. 

26. In a sheet-fed printing machine, and in 
combination, a cylinder, a gripper bar carried 
thereby, gripping members attached to said bar 
and Spaced therealong for gripping a sheet across 
its leading edge, means for bowing said bar dur 
ing its passage through a predetermined arc of 
movement of said cylinder, the last said means 
comprising means for engaging the middle of the 
bar and deflecting the same in the same direc 
tion relative to both of its ends, and adjustable 
means at the end of the said cylinder for operat 
ing the said bowing means. 
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27. In a sheet-fed printing machine, and in 

combination, a cylinder, a gripper bar carried 
thereby, gripping members attached to said bar 
and Spaced therealong for gripping a sheet across 
its leading edge, means for bowing Said bar dura 
ing its passage through a predetermined arc of 
movement of said cylinder, the last said means 
comprising means for engaging the middle of 
the bar and deflecting the same in the same di 
rection relative to both of its ends, and cooperat 
ing adjustable means at the end of said cylinder 
and upon the machine frame for operating the 
said bowing means. 

28. In a sheet-fed rotary printing machine in 
cluding impression and printing cylinders, mem 
bers gripping the sheets at intervals across their 
leading edges, a gripper bar carrying and actuat 
ing said gripping members, and a conveyor mech 
anism for Said gripper bar, the said impression 
cylinders having channels for receiving Said 
gripper bar, the combination with an impression 
cylinder of means located in a said channel for 
Supporting and bowing said gripper bar, and ad 
justable means at the end of the impression cyl 
inder for operating the last said means. 

29. In a sheet-fed rotary printing machine in 
cluding impression and printing cylinders, mem 
bers gripping the sheets at intervals across their 
leading edges, a gripper bar carrying and actuat 
ing said gripping members, and a conveyor mech 
anism for said gripper bar, the said impression 
cylinders having channels for receiving said 
gripper bar, the combination with an impression 
cylinder of means located in a said channel for 
Supporting and bowing said gripper bar, the said 
means including rollers within said channel for 
Supporting the said gripper bar, an eccentric 
shaft carrying said rollers, and adjustable means 
at the end of the impression cylinder for varying 
the angular position of said shaft. 

ALEXANDER. J. ABRECBT. 
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