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ABSTRACT: A sheet fed offset printing press having a per 
fecting cylinder with suction means disposed longitudinally 
along the periphery of the cylinder and pairs of tumbler grip 
pers positioned adjacent to the suction means. The suction 
means is arranged to engage the trailing edge of a sheet on an 
adjacent impression cylinder and transfer the trailing edge of 
the sheet to the adjacent pairs of tumbler grippers. The trailing 
edge of the sheet is reversed by the tumbler grippers and 
becomes the leading edge of the sheet. The sheet with the 
former trailing edge as the leading edge is then transferred to 
an adjacent impression cylinder. The suction means is 
mounted for limited rotation along the periphery of the per 
fecting cylinder to tension the sheet on the adjacent impres 
sion cylinder before the sheet is released from the impression 
cylinder to remove wrinkles present in the sheet. The suction 
means may also be arranged for limited sliding movement 
relative to the sheet so that all of the sheets are engaged by the 
suction means at the same location adjacent the trailing edge 
of the sheet. The trailing edge of the sheet is engaged by the 
suction means when the suction means is tangent to the ad 
jacent impression cylinder and transfers the sheet to the first 
pair of grippers at a location where the tumbler grippers are 
beyond the tangent point with the first impression cylinder. 
With this arrangement, the pair of tumbler grippers can ex 
tend beyond the periphery of the perfecting cylinder during 
transfer of the sheet thereto from the suction means. 
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SHEET HANDLING APPARATUS AND METHOD FOR 
MULTI-COLOR PERFECTOR PRESS 
BACKGROUND OF THE INVENTION 

. Field of the Invention 
This invention relates generally to sheet fed offset printing 

presses having a perfecting cylinder. More particularly the in 
vention relates to a sheet fed offset printing press wherein the 
perfecting cylinder has suction means to engage the trailing 
edge of the sheet and tumbler grippers for engaging the trail 
ing edge of the sheet from the suction means and changing the 
trailing tige to the leading eige ()f the Nheet. 

2. Description of the Prior Art 
A sheet fed rotary printing press adapted to be employed 

either as a multicolor press or as a perfecting press is known. 
A comprehensive disclosure of this press is found in U.S. Pat. 
No. 2,757,610 granted to Gegenheimer et al. In this patent a 
third transfer cylinder or perfecting cylinder receives the sheet 
from a second impression cylinder after the first printing 
operation. The third transfer cylinder is designed to receive 
and transfer the sheet in such a fashion that the second print 
ing will be applied either to the same side of the sheet as the 
first printing, i.e. multicolor printing or alternatively to reverse 
the sheet so that the opposite side is presented to the second 
printing unit, i.e. perfecting printing. 
The third transfer cylinder or perfecting cylinder is pro 

vided with a series of two-color grippers and a closely adjacent 
series of perfecting grippers. In the normal direction of rota 
tion of the cylinder, the two-color grippers are disposed be 
hind the perfecting grippers. When the cylinder is employed in 
two-color printing, the two-color grippers grasp the leading 
edge of the sheet from the second transfer cylinder. The third 
transfer cylinder then, through the two-color grippers, trans 
fers the leading edge of the sheet to the second impression 
cylinder without reversal. . 
When the third transfer cylinder is arranged to operate as a 

perfecting cylinder, the perfecting grippers, while albutting an 
(outer stop member, engage the trailing clge of the sheet on 
the second transfer cylinder. The perfecting grippers rotate or 
tumble inwardly about their own axes into abutting relation 
with an inner stop member and the two-color grippers also 
tumble inwardly about their own axes into abutting relation 
with a similar inner stop member. The trailing edge of the 
sheet is transferred from the inwardly tumbled perfecting grip 
pers to the mating two-color grippers to thus invert the sheet 
with the trailing edge from the second transfer cylinder 
becoming the leading edge. The original trailing edge is thus 
transferred from the two-color grippers to the second impres 
sion cylinder as the leading edge of the sheet so that the sheet 
is printed on the opposite side. With the mechanical gripper 
devices of the Gegenheimer patent abutting fixed mechanical 
stops in both the inner and outer position, the pickup, transfer 
and delivery of each sheet is exactly the same and desired re 
gistry is maintained. 
The Gegenheimer et al. patent also discloses the use of suc 

tion devices on the periphery of the second transfer cylinder. 
The suction devices are peripherally spaced from the grippers 
on the transfer cylinder approximately the length of the sheet 
being handled. The suction devices are disposed behind the 
grippers with respect to the direction of rotation of the second 
transfer cylinder so that the trailing edge of the sheet is in 
overlying relation with the suction devices on the second 
transfer cylinder. After the grippers on the second transfer 
cylinder secure the leading edge of the sheet, the suction 
devices are actuated to cause the suction heads to engage the 
trailing edge of the sheet and thereby secure it to the cylinder 
periphery. When the second transfer cylinder has rotated to 
the point where the trailing edge of the sheet is on a line inter 
secting the centers of the second transfer cylinder and the 
third transfer cylinder, the suction is released and air is blown 
outwardly through the suction devices to facilitate separation 
of the sheet from the second transfer cylinder, and engage 
ment by the perfecting grippers on the third transfer cylinder. 
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second transfer cylinder by moving them angularly about the 
central longitudinal axis of the second transfer cylinder. The 
adjustment of the suction device establishes a peripheral spac 
ing with respect to the grippers on the second transfer cylinder 

... that corresponds to the length of the sheet to be handled. 
With the pairs of tumbling grippers such as those disclosed 

in Gegenheimer et al. U.S. Pat. No. 2,757,610, the grippers 
extend beyond the periphery of the cylinder on which they are 
mounted when the perfecting grippers engage the trailing edge 
of the sheet. The sheet handling mechanism disclosed in the 
(iegenheimer ct al. patent includes a second transfer cylinder 
with peripheral recessed portions. The cxtending grippers on 
the perfecting cylinder fit into these recessed portions to en 
gage the trailing edge of the sheet as above discussed. 
To provide a perfecting type press with inpression cylinders 

on opposite sides of a single transfer cylinder that may also 
serve as a perfecting cylinder, it has been suggested that the 
perfecting cylinder include suction devices mounted on the 
periphery of the perfecting cylinder that tumble inwardly rela 
tive to the periphery of the perfecting cylinder. The rotatably 
mounted suction devices serve in effect, as perfecting grip 
pers. The perfecting cylinder also includes rotatable grippers 
mounted behind (with respect to the direction of rotation of 
the cylinder) the suction devices. With this arrangement, it 
has been suggested in perfecting that the suction devices en 
gage the trailing edge of the sheet on an adjacent cylinder. The 
suction devices then tumble inwardly and transfer the trailing 
edge of the sheet to the inwardly tumbled grippers. The grip 
pers, which are similar to the two-color grippers in Gegen 
heimer et al., then rotate outwardly to transform the trailing 
edge of the sheet into the leading edge of the sheet and 
transfer the sheet in its reversed position to an adjacent im 
pression cylinder. 
One of the major weaknesses with the above suggested solu 

tion is registry of the sheet for subsequent printing. The 
transfer of the cdges of the sheet during perfecting requires 
great precision which is not possible with the above discussed 
rotatable suction devices on the perfecting cylinder. It has 
been found that the trailing edge of the sheet must be gripped 
firmly by the perfecting grippers during transfer to the two 
color grippers in order to maintain registry. There are substan 
tial limitations in the use of suction devices for transferring 
sheets from one cylinder to another. These limitations are 
magnified when the suction devices are rotated or tumbled in 
wardly about their own axes before the sheet is transferred to 
the grippers. 
The suction devices, for example, engage the trailing edge 

of the sheet while the leading edge of the sheet is engaged by 
grippers on the adjacent cylinder and tensions the sheet by 
tumbling inwardly before the leading edge of the sheet is 
released by the grippers on the adjacent cylinder. The suction 
devices continue to tumble inwardly to the inner position 
where the suction devices transfer the sheet to the gripper 
mechanisms. The movement of the suction devices is thus 
continuous from the time they engage the sheet until the time 
they are in position to transfer the sheet to the gripper devices. 
During this time interval, registry depends solely on the suc 
tion devices. Any flutter, vibration or motion of the sheet dur 
ing this time interval will affect register. 
Another major problem with the above suggested perfecting 

arrangement is the wrinkling of the sheet while on the first im 
pression cylinder. In the suggested press, the sheet is engaged 
only by its leading edge on the impression cylinder and the 
trailing edge of the sheet is not positively engaged to the first 
impression cylinder. It is well known that the sheet tends to 
aghere to the blanket cylinder because of the adhesive proper 
ties of the ink. This factor alone would cause the trailing edge 
of the sheet to pull away from the first impression cylinder and 
cause the sheet to wrinkle. Another factor, i.e. the centrifugal 
force of the rapidly rotating impression cylinder, would cause 
the trailing edge of the sheet to become disengaged so that 
wrinkling of the sheet would occur. The herein described in 
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vention eliminates the above discussed problems and now pro 
vides a perfecting press arrangement wherein the sheet is 
transferred directly from an impression cylinder to the per 
fecting cylinder, the edges reversed and then transferred 
directly to a second impression cylinder while registry is main 
tained and the sheet remains free of wrinkles. 

SUMMARY OF THE INVENTION 

The hereinafter described invention includes a perfecting 
cylinder that has suction devices adapted to engage the trail 
ing edge of the sheet at the tangent point with the adjacent 
first impression cylinder. The suction devices on the perfect 
ing cylinder engage the trailing edge of the sheet while the 
leading edge of the sheet remains engaged by the grippers on 
the first impression cylinder. The suction devices then move 
along the periphery of the perfecting cylinder into abutting 
relation with a mechanical stop member and tension the sheet 
to remove any wrinkles present in the sheet. The suction 
devices secure the trailing edge of the sheet to the perfecting 
cylinder and permit the perfecting cylinder to rotate to a posi 
tion where the perfecting grippers are free to tumble out 
wardly beyond the periphery of the perfecting cylinder to a 
predetermined position controlled by a stop member and en 
gage the trailing edge of the sheet. After the trailing edge of 
the sheet is engaged by the perfecting grippers, the suction 
devices release the trailing edge of the sheet. The perfecting 
cylinder continues to rotate and the perfecting grippers and 
two-color grippers tumble inwardly toward each other to a 
preselected position controlled by stop members while the 
trailing edge of the sheet is securely engaged by the perfecting 
grippers. The trailing edge of the sheet is then transferred to 
the two-color grippers and the grippers tumble outwardly to a 
preselected position where the trailing edge of the sheet, now 
the leading edge of the sheet is transferred to the grippers on 
the second impression cylinder. With this arrangement, a ten 
sion is first exerted on the sheet by the suction means to 
remove wrinkles therefrom and the suction means moves to a 
preselected position on the cylinder and abuts a mechanical 
stop means. In this position, the perfecting grippers abutting 
an outer stop member engage the sheet edge portion for 
transfer to the two-color grippers. The perfecting grippers 
firmly hold the sheet while the trailing edge of the sheet is 
transferred from one set of grippers to others. Because of the 
arrangement of the stop members for the suction means and 
the gripper devices, sheet flutter, vibration and the like does 
not result in loss of registry as would occur in the absence of 
positive stop members for the suction means and the grippers. 

Accordingly, it is an object of this invention to provide a 
sheet fed perfecting press with a pair of impression cylinders 
adjacent to a perfecting cylinder and where a sheet is main 
tained in registry when it is transferred from the first impres 
sion cylinder to the second impression cylinder by the perfect 
ing cylinder. 
Another object of this invention is to provide a perfecting 

cylinder for use with adjacent impression cylinders that in 
cludes a means to remove wrinkles from the sheet on the first 
impression cylinder while registry is maintained. 

It is a further object of this invention to provide a perfecting 
cylinder arranged to receive a sheet from an adjacent impres 
sion cylinder, reverse the edges of the sheet by suction devices 
and pairs of tumbler grippers and transfer the sheet in 
reversed position to a second impression cylinder while main 
taining accurate registry during the transfer and sheet rever 
sal. 

It is an additional object of this invention to provide a sheet 
fed perfecting press with impression cylinders adjacent to the 
perfecting cylinder that is adapted to effectively handle sheets 
of various sizes. 
These and other objects and advantages of this invention 

will be more completely disclosed and described in the follow 
ing specification, the accompanying drawings and the ap 
pended claims. 
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4. 
BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawings: 
FIG. 1 is a schematic representation of the perfecting 

cylinder with the suction devices, perfecting grippers and two 
color grippers. The drive means for the cylinder and the ac 
tuating means for the suction devices and grippers are illus 
trated diagrammatically. 

FIG. 2 is a schematic illustration of a perfecting press with 
the perfecting cylinder positioned between the pair of impres 
sion cylinders. In FIG. 2, the suction device on the perfecting 
cylinder is illustrated at the tangent point between the first im 
pression cylinder and the perfecting cylinder. The suction 
device in FIG. 2 has engaged the trailing edge of a sheet. 

FIG. 3 is a schematic illustration similar to FIG. 2 illustrat 
ing the perfecting cylinder rotated through approximately 90 
with the trailing edge of the sheet being transferred from the 
perfecting grippers to the two-color grippers. 

FIG. 4 is a schematic illustration similar to FIGS. 2 and 3 il 
lustrating the trailing edge of one sheet being transferred from 
the two-color grippers to the grippers on the second impres 
sion cylinder as the leading edge of the sheet and the trailing 
edge of another sheet engaged by the perfecting grippers as 
the perfecting grippers and two-color grippers tumble in 
wardly to each other for subsequent transfer of the trailing 
edge of the sheet from the perfecting gripper to the two-color 
grippers. 

FIG. 5 is a fragmentary schematic view of a portion of the 
perfecting cylinder and first impression cylinder illustrating 
the perfecting grippers and the two-color grippers tumbled in 
wardly below the periphery of the perfecting cylinder and the 
suction device located on the periphery of the perfecting 
cylinder engaged to the trailing edge of the sheet on the im 
pression cylinder. 

FIG. 6 is a view similar to FIG. 5 illustrating the perfecting 
cylinder rotated to an extent where the perfecting grippers are 
free to tumble outwardly beyond the periphery of the perfect 
ing cylinder and engage the trailing edge of the sheet secured 
by the suction devices. 

FIG. 7 is a view similar to FIGS. 5 and 6 illustrating the trail 
ing edge of the sheet engaged by the perfecting grippers. 
FIGS. 8, 9 and 10 are similar to FIGS. 2, 3 and 4 and illus 

trate the perfecting cylinder transferring sheets that are less 
than full size. 

DESCRIPTION OF THE PREFERRED EMBODMENTS 

Referring to the drawings and particularly to FIGS. 2, 3 and 
4, the perfecting press includes a perfecting cylinder generally 
designated by the numeral 10 with a first impression cylinder 
12 positioned adjacent thereto and a second impression 
cylinder 14 positioned on the opposite side of the perfecting 
cylinder 10. A feed board 16 is positioned adjacent to a pick 
up cylinder 10 that feeds the sheets to the first impression 
cylinder 12. A conventional printing couple consisting of a 
plate cylinder and a blanket cylinder with suitable inkers and 
dampening units are associated with the first impression 
cylinder 12 and have been omitted from the drawings to more 
clearly illustrate the invention. A similar printing couple is as 
sociated with the second impression cylinder 14 and has not 
been shown for the same reason. It should be understood, 
however, that any conventional well known printing couple 
such as that illustrated in FIGS. 1 and 2 of Gegenheimer et al. 
could be used with the illustrated impression cylinders 12 and 
14. w 

The impression cylinder 12 has a cylindrical surface 20 with 
a first longitudinal opening 22 and a diametrically opposed 
second longitudinal opening 24. The impression cylinder 12 
may be of conventional well known construction and is 
suitably supported for rotation on shaft 26. A first set of grip 
pers 27, only one of which is illustrated in FIGS. 2-10, is 
secured to a shaft within the cylinder 12 and have gripper fin 
gers 28 arranged to engage the leading edge of the sheet and 
maintain the leading edge of the sheet in registry on the im 
pression cylinder 12 while the upper surface of the sheet is 
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printed. The first impression cylinder 12 has a second set of 
grippers 30 mounted on a shaft in recessed portion 24 with 
gripper fingers 32 arranged to engage the front edge of a 
second sheet and maintain the front edge of the sheet in regis 
try while the sheet is being printed. The grippers 27 and 30 are 5. 
of conventional construction and suitable sets of grippers and 
actuating means therefor are illustrated in the Gegenheimer et 
al. U.S. Pat. No. 2,757,610, FIGS. 8 and 9. 
The second impression cylinder 14 is similar to the first im 

pression cylinder 12 and includes a cylindrical surface with a . 
first recessed portion or opening 36 and a diametrically op 
posed other recessed opening 38. Grippers 40 and 42 are 
rotatably secured within the impression cylinder 14 and have 
gripper fingers 44 and 46 that abut the peripheral surface of 
the cylinder 14 and are operable to engage the leading edge of 
a sheet to the periphery of the second impression cylinder 14. 
The second impression cylinder 14 is suitably mounted on a 
shaft 48 for rotation in timed relation with both the first in 
pression cylinder 12 and the perfecting cylinder 10. 

In FIGS. 2-4 and 8-10, only one set of diametrically op 
posed grippers are illustrated on each impression cylinder. It 
should be understood, however, that a plurality of grippers ex 
tend longitudinally along the periphery of the cylinder sur 
faces 20 and 24 and the respective grippers on each cylinder 
are arranged to simultaneously engage the leading edge of the 
sheet and firmly secure the leading edge of the sheet to the 
surface of the impression cylinder while the sheet is being 
printed and either transferred to the perfecting cylinder or 
transferred to a suitable sheet delivery mechanism. 
The perfecting cylinder 10 is suitably mounted on a shaft 50 

for timed rotation with the impression cylinders 12 and 14. 
The perfecting cylinder 10 is illustrated as having a cylindrical 
surface 52 with a first recessed portion 54 and a diametrically 
opposed recessed portion 56. It should be understood, how 
ever, that the perfecting cylinder 10 could be fabricated from 
a plurality of disclike members as is disclosed in Gegenheimer 
et al. U.S. Pat. No. 2,757,610. Positioned within the recess 54 
are a plurality of suction devices 58 spaced longitudinally 
along the cylinder periphery 52. In FIG. 1, the suction devices 
58 extend into slots 60 that extend radially from the recessed 
portion 54. It should be noted, however, that the slots 60 pro 
vide for movement of the suction devices along the periphery 
52 of perfecting cylinder 10. Similar suction devices 62 extend 
outwardly from the cylinder 10 and terminate along the 
peripheral surface 52. The suction devices 58 and 62 are 
similar in construction and only the suction devices 58 will be 
described in detail since the suction devices 62 operate in sub 
stantially the same manner. The suction devices 58 have an 
arm portion 64 nonrotatably secured to a shaft 66 extending 
longitudinally within the perfecting cylinder 10. The arm por 
tions 64 terminate in a head portion 68 that has a foraminous 
or perforated outer end portion that terminates at the 
periphery of the perfecting cylinder cylindrical surface 52. 
The suction devices are arranged to move along the periphery 
of the perfecting cylinder 10 to a limited extend by rotation of 
shaft 66. The arm portion 64 of suction devices 58 are ar 
ranged upon rotation of shaft 66 in a counterclockwise 
direction, as illustrated in FIGS. 5-7 to abut a stop member 
67 to thereby limit the rotational movement and position the 
sheet edge portion for engagement by the perfecting gripper 
assembly as later described. 
An arrangement whereby the suction heads are permitted to 

move along the periphery of the suction heads and the manner 
for controlling the movement of the suction heads is illus 
trated and described in copending application Ser. No. 
602,857 entitled "Sheet Tensioning and Transfer Mechanism 
For Presses'. The arrangement disclosed in the above applica 
tion could, with equal facility, by used on perfecting cylinder 
10 to move the suction devices 58 and 62 for the purpose later 
described. 
The tumbler gripper assemblies are generally designated by 

the numeral 70 in FIG. 1 and include a perfecting gripper as 
sembly generally designated by the numeral 72 and a two 
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6 
color gripper assembly generally designated by the numeral 
74. The perfecting gripper assembly 72 and two-color gripper 
assembly 74 are arranged to tumble inwardly toward each 
other and abut stop members 73 and 77 and in this position 
remain within the periphery of the perfecting cylinder 10. The 
perfecting gripper assembly 72 and two-color gripper as 
sembly 74 are also arranged to tumble outwardly away from 
each other and beyond the periphery of the perfecting 
cylinder 10 and abut stop members 75 and 79 so that the per 
fecting grippers can engage the trailing edge of the sheet 
secured by the suction devices 58 on the perfecting cylinder 
10 and the two-color grippers can transfer the sheet to the 
second impression cylinder. The perfecting gripper assembly 
72 and two-color assembly 74 may be similar in construction 
to the perfecting gripper assembly and two-color gripper as 
sembly illustrated in Gegenheimer et al. U.S. Pat. No. 
2,757,610. Also, similar apparatus to that illustrated in the 
Gegenheimer et al. patent for tumbling the gripper assemblies 
inwardly toward each other and outwardly away from each 
other may be employed to tumble the perfecting gripper as 
sembly 72 and two-color gripper assembly 74 in the perfecting 
cylinder disclosed in the instant application. Other suitable 
means to tumble or rotate the perfecting gripper assembly 72 
and two-color gripper assembly 74 may also be used as long as 
the grippers perform the purposes hereinafter discussed. 
The perfecting cylinder 10 has a second pair of tumbler 

gripper assemblies generally designated by the numeral 76 
within the recess 56 and diametrically opposed to the tumbler 
gripper assemblies 70. The tumbler gripper assemblies 76 in 
clude a perfecting gripper assembly generally designated 78 
and two-color gripper assembly 80. The perfecting gripper as 
sembly 78 and two-color gripper assembly 80 are similar to 
the perfecting gripper assembly 72 and two-color gripper as 
sembly 74 and will not be described in detail. The same type of 
mechanism as is illustrated in Gegenheimer et al. may be used 
to tumble the respective perfecting and two-color gripper as 
semblies 78 and 80 in a manner similar to the perfecting and 
two-color gripper assemblies 72 and 74 as hereinafter 
described. 
The tumbler gripper assemblies 70 and 76 are diagrammati. 

cally illustrated in the drawings. FIGS. 5, 6 and 7 illustrate the 
essential elements of the tumbler gripper assembly 70. A per 
fecting gripper tumbler shaft 82 extends longitudinally within 
the perfecting cylinder 10 and is journaled for rotation 
therein. Nonrotatably connected to shaft 82 is an arm 84 that 
rotatably supports a gripper finger shaft 86. The shaft 82 has a 
hub portion nonrotatably secured thereto with radially ex 
tending flange portions 81 and 83. The flange portion 81 
(FIG. 5) is operable to abut stop member 73 and limit inward 
movement of the gripper assembly 72. Similarly, the flange 
portion 83 (FIGS. 6 and 7) is operable to abut stop member 
75 and limit outward movement of the gripper assembly 72. 
Thus, rotation of shaft 82 in a clockwise direction, as viewed 
in FIGS. 5, 6 and 7, causes the arm 84 to rotate therewith and 
move the gripper finger shaft toward the perfecting cylinder 
periphery to a predetermined location controlled by flange 83. 
Similarly, rotation of shaft 82 in a counterclockwise direction 
causes the arm 84 to rotate therewith and move the gripper 
finger shaft inwardly away from the cylinder periphery to a 
predetermined location controlled by flange 81. Extending 
radially from the arm 84 is a gripper pad bracket 88 that has a 
gripper surface 90 thereon. 

Secured to the shaft 86 and rotatable therewith are gripper 
fingers 92 with a toe portion 94 that is arranged upon 
clockwise rotation of shaft 82 to engage the gripper pad sur 
face 90 and secure a sheet therebetween. Suitable actuating 
means are provided to rotate shaft 82 to tumble both the 
gripper pad bracket 88 and gripper fingers 92 inwardly toward 
the center of the perfecting cylinder 10 so that stop member 
73 is in abutting relation with flange 81 or outwardly toward 
the periphery of the perfecting cylinder 10 so that stop 
member 75 is in abutting relation with flange 83. Other actuat 
ing means are provided to rotate the gripper finger shaft 86 
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and move the gripper finger toe portion 94 into or out of en 
gagement with the gripper surface 90. 
The two-color gripper assembly 74 is similar in construction 

and has a two-color tumbler shaft 96 extending longitudinally 
therethrough in space relation to the perfecting gripper tum 
bler shaft 82. Nonrotatably secured to shaft 96 is an arm 
member 98 that extends radially therefrom. The shaft 96 has a 
hub portion nonrotatably secured thereto with radially ex 
tending flange portions 95 and 97 (FIGS. 6 and 7). The flange 
portion 95 is operable to abut stop member 77 and limit in 
ward movement of the gripper assembly 74. Flange portion 97 
is operable to abut stop member 79 and limit outward move 
ment of the gripper assembly 74. 
A gripper finger shaft 100 is rotatably secured within the 

arm member 98 and has gripper fingers 102 nonrotatably 
secured thereto. A gripper pad bracket 104 extends radially 
from the arm 98 and has a gripper surface 106 thereon and the 
gripper finger 102 has a toe portion 108 that is arranged to 
abut surface 106 and engage the edge of a paper sheet 
therebetween. Thus, by rotation of tumbler shaft 96 the two 
color gripper assembly 74 is moved inwardly toward the 
center of the perfecting cylinder to a location where flange 95 
abuts stop member 77. Suitable separate means may be pro 
vided to rotate two-color tumbler shaft 96 to move the gripper 
assembly. The gripper finger shaft 102 is rotatable relative to 
the two-color tumbler shaft 96 to move the gripper finger toe 
portion 108 into and out of engagement with the gripper sur 
face 106. Again, suitable means are provided to separately 
rotate gripper finger shaft 100 to perform the functions 
hereinafter described. 

In FIG. 1, the perfecting cylinder 10 has indicated diagram 
matically and connected thereto by dotted lines, suitable 
means to rotate the perfecting cylinder 10, to actuate the suc 
tion devices 58, to actuate the suction device shaft, to actuate 
the perfecting gripper tumbler shaft, to actuate the two-color 
tumbler shaft, to actuate the perfecting gripper finger shaft 
and to actuate the two-color gripper finger shaft. It should be 
understood, the various actuators may be cam means or the 
like wherein the relative position of the shafts within the per 
fecting cylinder is determined by the relative position of the 
perfecting cylinder to the adjacent impression cylinder. 

OPERATION 

Referring first to FIGS. 2, 3 and 4 there is illustrated a first 
sheet S1 that has its leading edge engaged by the grippers 32 
on the impression cylinder 12. The sheet S1 has passed 
through the printing couple and has been printed on its outer 
surface. Note in FIG. 2 where the sheet S1 has a wrinkle W1 
formed therein. In FIG. 2, the trailing edge of the sheet is 
being engaged by the suction device 58 at the tangent point 
between the first impression cylinder 12 and the perfecting 
cylinder 10. The manner in which the wrinkle W1 is removed 
from sheet S is illustrated in FIG. S. The suction head 68 is 
normally in the position shown in dotted lines in FIG. 5. As the 
trailing edge of the sheet S1 is engaged by the suction device 
58, the suction device shaft 66 rotates in a counterclockwise 
direction to exert a tension on the sheet S1 on the impression 
cylinder periphery 20. The front edge of sheet S1 is engaged 
by the grippers 32 and the movement of suction device 58, as 
illustrated in FIG. 5, exerts a tension on the sheet S sufficient 
to remove the wrinkle W1 and the suction device 58 moves 
against the stop 67 (FIG. 5) where the sheet edge portion 
remains in fixed position on the perfecting cylinder 10. After 
the wrinkle Wi is removed, the gripper device 32 on impres 
sion cylinder 12 releases the leading edge of the sheet S1 and 
the sheet is engaged by the suction device 58 to transfer the 
sheet by the trailing edge from the impression cylinder 12 to 
the perfecting cylinder 10. It should be noted that the suction 
head 68 is coextensive with the periphery of the perfecting 
cylinder 10 so that there is no interference between the im 
pression cylinder 12 and perfecting cylinder 10 as the suction 
device 58 rotates past the tangent point between the cylinders 
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8 
12 and 10 and when the suction device 58 rotates to a 
predetermined position on the perfecting cylinder 10 con 
trolled by the stop member 67. The suction device 58 remains 
fixed and a tension is exerted on the sheet before it is trans 
ferred from the impression cylinder 12 to the perfecting 
cylinder 10. 
As is illustrated in FIG. 5, when the suction device 58 is at 

the tangent point between cylinders 12 and 10, the perfecting 
gripper assembly 72 and two-color gripper assembly 74 are 
tumbled inwardly toward each other and against the respec 
tive stops 73 and 77 so that they are within the periphery of 
the perfecting cylinder 10. The perfecting gripper assembly 72 
and two-color gripper assembly 74 remain within the 
periphery of perfecting cylinder 10 as they pass the tangent 
point between the impression cylinder 12 and the perfecting 
cylinder 10. The trailing edge of the sheet, however, has been 
engaged by the suction device 58, tensioned and transferred 
from the impression cylinder 12 to the perfecting cylinder 10 
by the suction device 58. 
After the perfecting cylinder 10 has rotated to an extent 

that the perfecting cylinder gripper assembly 72 and two-color 
gripper assembly 74 are beyond the tangent point between im 
pression cylinder 12 and perfecting cylinder 10, the perfecting 
gripper tumbler shaft 82 is rotated in a clockwise direction as 
illustrated in FIG. 6 to tumble the perfecting gripper assembly 
72 outwardly against the stop 75 so that the trailing edge of 
the sheet S1 is in overlying relation with the gripper pad 90 
while the sheet is still engaged by the suction device 58. 

After the perfecting cylinder rotates further, the gripper 
finger shaft 86 rotates to engage the sheet edge portion 
between the gripper pad surface 90 and the gripper finger toe 
portion 94, FIG. 7. After the trailing edge of the sheet S1 is en 
gaged by the perfecting gripper assembly 72, the suction 
device 58 is deenergized to release the sheet and the trailing 
edge of the sheet is engaged to the perfecting cylinder 10 by 
the perfecting grippers 72. Upon further rotation of the per 
fecting cylinder 10, the perfecting gripper assembly 72 engag 
ing the trailing edge of the sheet S1 is tumbled inwardly by the 
counterclockwise rotation of perfecting gripper tumbler shaft 
82 against the stop 73 as is illustrated in FIG. 3. The two-color 
gripper pad 106 is in overlying relation with the perfecting 
gripper pad 90 and the two-color gripper fingers, 102 are 
moved into overlying relation with the gripper pad 106 and 
engage the trailing edge of the sheet. The perfecting gripper 
fingers 92 move away from the gripper pads 90 to release the 
trailing edge of the sheet. The trailing edge of the sheet S1 
now engaged by the two-color gripper assembly 74 becomes 
the leading edge of the sheet. 
The two-color gripper tumbler shaft 96 rotates in a counter 

clockwise direction to move the leading edge of the sheet 
(previously the trailing edge of the sheet) to the periphery of 
the perfecting cylinder 10. At the tangent point between the 
second impression cylinder 14 and the perfecting cylinder 10, 
the reversed sheet is engaged by the grippers 46 on the second 
impression cylinder 14 and transferred thereto from the per 
fecting cylinder 10. 

Thus, with the suction devices, the tumbler grippers on the 
perfecting cylinder 10 and the associated stop members, it is 
now possible to engage the trailing edge of the sheet from an 
adjacent impression cylinder by suction devices and to reverse 
the sheet while transferring it to a second adjacent impression 
cylinder and maintain accurate registry. The versatility of the 
above previously described apparatus is illustrated in FIGS. 8, 
9 and 10 where the sheets of less than full size are handled by 
the perfecting cylinder with the same accuracy as a full sized 
sheet. With sheets of less than full size, the problem of inter 
ference between the first impression cylinder and adjacent 
perfecting cylinder 10 is exemplified. It is essential because 
the impression cylinder has a continuous cylindrical surface 
beneath the trailing edge of the sheet that the transfer means, 
i.e. the suction devices and the tumbler gripper assemblies, not 
extend beyond the periphery of the perfecting cylinder at the 
tangent point with the first impression cylinder. 
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FIGS. 8-10 illustrate a sheet S2 of about one half the 
length of the sheet S1 illustrated in FIGS. 2-4 inclusive. A 
wrinkle W2 is also illustrated in sheet S2. The trailing edge of 
the sheet S2 is engaged by the suction device 58 and while the 
leading edge of sheet S2 is engaged by gripper 32 on impres 
sion cylinder 12, the suction device 58 moves in a counter 
clockwise direction as illustrated in FIGS. 8-10 to exert a 
tension on sheet S2 and remove the wrinkle W2. After the per 
fecting grippers 72 and two-color grippers 74 have passed 
beyond the tangent point between perfecting cylinder 10 and 
impression cylinder 12, the perfecting grippers 72 rotate out 
wardly to position the perfecting gripper pad 90-beneath the 
trailing edge of the sheet S2. The sheet is then engaged by the 
gripper fingers 92 of perfecting gripper assembly 72 and the 
perfecting gripper assembly. 72 is tumbled inwardly as illus 
trated in FIG. 9 where the trailing edge of the sheet is trans 
ferred from the perfecting gripper assembly 72 to the two 
color gripper assembly 74 and is thereafter transferred from 
the perfecting cylinder 10 to the second impression cylinder 
14 in the same manner as previously described. 
Although dependent rotation of the perfecting gripper as 

sembly 72 and two-color gripper assembly 74 is illustrated and 
described, it should be understood that the inward and out 
ward tumbling of the perfecting and two-color gripper assem 
blies 72 and 74 may be practiced as is illustrated and 
described in the Gegenheimer ct al. patent. With the latter ar 
rangement, however, it is essential that both the perfecting 
gripper assembly 72 and the two-color gripper assembly 74 
pass beyond the tangent point of the adjacent cylinders 10 and 
12 before the gripper assemblies 72 and 74 begin to tumble 
outwardly so that there will be no interference between the 
two-color gripper assembly 74 and the surface of the first im 
pression cylinder 12. 
The suction exerted by the suction head 68 on the sheet 

should be sufficient to engage the sheet and hold the sheet as it 
is transferred to the perfecting gripper assembly 72. Where, 
however, the sheet is not wrinkled as has been illustrated and 
described, provisions are made to permit relative sliding 
movement between the sheet trailing edge and the suction 
head. A stop member 67 associated with the suction device 58 
so that the trailing edge of the sheet is always in proper regis 
try. The suction device 58 may be of conventional construc 
tion having a foraminous type suction head that engages the 
sheet when the vacuum has a suction head that exerted 
thereon. The arm 64 is adapted for limited rotational move 
ment about the axis of shaft 66 to move the suction head along 
the periphery of perfecting cylinder 10. The extent of rotation 
of the suction device is relatively small to exert the desired 
tension on the sheet before transfer to the perfecting cylinder 
for proper registry. - 

it will be appreciated that while for purposes of illustration, 
specific gripper assemblies have been shown, other suitable 
gripper assemblies will be apparent to those skilled in the art. 
The gripper assemblies must be adapted to be retracted within 
the periphery of the perfecting cylinder when passing the tan 
gent point between the perfecting cylinder and the first im 
pression cylinder, 
According to the provision of the patent statutes, we have 

explained the principle, preferred construction and mode of 
operation of our invention and have illustrated and described 
what we now consider to represent its best embodiments. 
However, we desire to have it understood that, within the 
scope of the appended claims, the invention may be practiced 
otherwise than as specifically illustrated and described. 
We claim: 
1. A method of printing comprising: 
printing upon a surface of a sheet on a first impression 

cylinder; 
engaging the trailing edge of said sheet while on said first 

impression cylinder by a suction means on an adjacent 
transfer cylinder with the printed surface of said sheet 
facing outwardly on said adjacent transfer cylinder; 
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() 
engaging the trailing edge of said sheet by first gripper 
means on said transfer cylinder while said sheet trailing 
edge is engaged by said suction means on said transfer 
cylinder; 

transferring the trailing edge of said sheet from said first 
gripper means to second gripper means on said transfer 
cylinder; and thereafter 

transferring the trailing edge of said sheet as the leading 
edge of said sheet to an adjacent second impression 
cylinder from said second gripper means and printing 
upon the opposite surface of said sheet on said second im 
pression cylinder. 

2. A method of printing as set forth in claim 1 which in 
cludes, moving said suction means in a direction opposite to 
the direction of rotation of said transfer cylinder to thereby 
exert a tension on said sheet by said suction means while said 
sheet is on said first impression cylinder. 

3. A method of printing as set forth in claim 1 which in 
cludes, engaging the trailing edge of said sheet by said suction 
means at a location adjacent the point of tangency between 
said adjacent first impression cylinder and said transfer 
cylinder and moving said suction means in a direction op 
posite to the direction of rotation of said transfer cylinder into 
abutting relation with a stop means. 

4. A method of printing as set forth in claim 3 which in 
cludes, engaging the trailing edge of said sheet by said first 
gripper means at a location other than the point of tangency 
between said adjacent first impression cylinder and said 
transfer cylinder. 

5. A method of printing as set forth in claim 1 which in 
cludes: 

engaging the leading edge of said sheet by third gripper 
means on said first impression cylinder; 

engaging said sheet trailing edge by said suction means on 
said adjacent transfer cylinder while said sheet leading 
edge is engaged by said third gripper means on said first 
impression cylinder; and 

moving said suction means along the periphery of said 
transfer cylinder in a direction opposite the direction of 
rotation of said transfer cylinder after said sheet trailing 
edge is engaged by said suction means and said sheet 
leading edge is engaged by said third gripper means on 
said first impression cylinder to thereby exert a tension on 
said sheet while on said first impression cylinder. 

6. A sheet fed offset printing press assembly comprising: 
a perfecting cylinder positioned between a first and second 

impression cylinder to sequentially receive and transfer 
the trailing edge of a sheet from said first impression 
cylinder as the leading edge of said sheet to said second 
impression cylinder, said perfecting cylinder having a suc 
tion device along the periphery thereof; 

actuator means to actuate said suction device so that the 
sheet is engaged by said suction device while the sheet is 
secured on said first adjacent impression cylinder and the 
sheet is engaged by said suction device after release 
thereof by said adjacent impression cylinder, said actua 
tor means arranged to actuate said suction device and en 
gage the sheet at a location adjacent the trailing edge of 
the sheet; 

said perfecting cylinder having first gripper means pivotally 
mounted within said perfecting cylinder and disposed 
closely adjacent to said suction, means, said first gripper 
means positioned to receive and engage the trailing edge 
of the sheet prior to release of the sheet by said suction 
device on said perfecting cylinder and to secure the sheet 
to said perfecting cylinder after release of the sheet by 
said suction device; 

said perfecting cylinder having second gripper means 
pivotally mounted within said perfecting cylinder and 
disposed closely adjacent to said first gripper means, said 
second gripper means positioned to receive the trailing 
edge of the sheet from the first gripper means and engage 
the trailing edge of the sheet prior to release of said trail 
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ing edge of said sheet by said first gripper means and to 
secure said sheet to said perfecting cylinder after release 
of the sheet by said first gripper means; and 

said second gripper means arranged to transfer the sheet to 
a second adjacent impression cylinder as the leading edge 
of the sheet so that the trailing edge of the sheet is trans 
formed into the leading edge of the sheet on the second 
impression cylinder. 

7. A sheet fed offset printing press assembly as set forth in 
claim 6 which includes propelling means to move said suction 
means along the periphery of said perfecting cylinder and 
exert a tension on the sheet while the sheet is engaged on the 
first impression cylinder. 

8. A sheet fed offset printing press assembly as set forth in 
claim 7 in which said propelling means is timed to move said 
suction means along the periphery of said perfecting cylinder 
when said suction means is at a location adjacent the point of 
tangency between said first impression cylinder and said per 
fecting cylinder. 

9. A sheet fed offset printing press assembly as set forth in 
claim 6 which includes means to pivot said first and second 
gripper means in timed relation to each other and tumble said 
first and second gripper means inwardly toward each other 
within the periphery of the perfecting cylinder when said first 
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12 
and second gripper means pass through the point of tangency 
between said first impression cylinder and said perfecting 
cylinder. 

10. A sheet fed offset printing press assembly as set forth in 
claim 6 in which said means to pivot said first gripper means is 
arranged to tumble said first gripper means outwardly beyond 
the periphery of said perfecting cylinder when said first 
gripper means is at a location other than the point of tangency 
between the perfecting cylinder and first impression cylinder 
to engage and transfer the trailing edge of the sheet from the 
suction means. 
* 11. A sheet fed offset printing press assembly as set forth in 
claim 10 in which said means to pivot said first gripper means 
is arranged to tumble said first gripper means inwardly and 
transfer the trailing edge of the sheet from said first gripper 
means to said second gripper means. 

12. A sheet fed offset printing press assembly as set forth in 
claim 11 in which said means to pivot said second gripper 
means is arranged to tumble said second gripper means out 
wardly beyond the periphery of the perfecting cylinder to 
transfer the trailing edge of the sheet as the leading edge of the 
sheet to the second impression cylinder. 

  


