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UNITED STATES PATENT OFFICE 
PIVOTAL FRAME MOUNTING STRUCTURE 
FOR OFFSET PRINTING MACHINE CYL 
INDERS 

Lawrence H. Morse, Mentor, Ohio, assignor to 
Addressograph-Multigraph Corporation, Cleve 
land, Ohio, a corporation of Delaware 

Original application April 19, 1946, Serial No. 
663,517, now Patent No. 2,525,931, dated Octo 
ber 17, 1950. Divided and this application Jan 
uary 15, 1948, Serial No. 2,499 

(C. 101-177) 7 Claims. 
1. 

This application is a divison of my pending ap 
plication No. 663,517, filed April 19, 1946, which 
has natured into Patent No. 2,525,931, granted 
October 17, 1950, for a printing machine, and re 
lates to an offset printing machine having a plu- . 
rality of pattern rolls coacting with a single offset 
roll, whereby imprints may be made in a plurality 
Of Colors. 
The invention is well adapted for use in a ma 

Chine such as set out in detail in my parent appli 
cation showing four pattern rolls and two offset 
rolls, one pair of pattern rolls coacting with one 
of the offset rolls, the other pair with the 
other offset rolls and the two offset rolls coacting 
with each other so that each may perform the 
function of a platen for an opposed offset roll. 
To prevent such offset rolls from offsetting on 
each other, it is necessary that they be separated 
at all times except when a sheet of paper is pass 
ing between them. Therefore, one or the other 
of the offset rolls must be shiftably mounted. 
Since the pattern roll or rolls from which the 
image is offset to the paper, must be kept in cor 
rect registration with the offset roll to maintain 
a clear image, it becomes necessary to move it or 
them, also, and in a proper fashion to preserve 
Such registration. 
An object of the present invention is to provide 

means whereby the various rolls are separately 
mounted for individual movement relative to the 
machine frame, and whereby such movements 
may be correlated to preserve the registration. 
This object is accomplished by providing separate 
frames for the movable offset roll and for each 
of its pattern rolls and associated inking mecha 
nism. These frames are individually hinged to 
the main machine frame and are interconnected 
with a linkage for the proper control of their 
movement. 
'Other objects and advantages in the present 

invention will be apparent from the accompany 
drawings and the following description there 

O. 
In the drawings, Fig. 1 is a side elevation of an 

offset printing machine embodying my invention; 
Fig.2 is a plan thereof; Fig. 3 is a fragmentary 
elevation looking in the direction opposite to Fig. 
land showing the mechanism for moving the up 
per offset roll; Fig. 4 is a vertical section in a 
plane parallel with Fig. 1 and on a much larger 
Scale illustrating the paper detecting device; Fig. 
5 is a detail view in vertical section illustrating a 
device for separating the pattern rolls from their 
respective offset roll; Fig. 6 is a transverse section 
taken on the plane 6-6 in Fig. 5. 
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2 
In the embodiment of my invention, as illus 

trated particularly in Fig. 1 of the drawing, I 
have provided a printing machine having two off 
set rolls, the lower one 0 of which has a shaft 
fixedly carried by the mainframeF, and the upper 
one it of which is carried by a springing carrier 
comprising side plates 2 pivoted at 3 on the 
frame. The offset rolls are adapted to print upon 
opposite sides of a sheet which is delivered to 
the machine, by mechanism indicated conven 
tionally at 14, and is fed to the rolls at the proper 
time by a paper feed and detecting mechanism 
indicated generally at 5. After printing, the 
sheet is delivered from the machine by an eject 
ing device 6. 
Each offset roll may transfer a two-color im 

age from two pattern rolls. The lower, offset roll 
0 receives a black image, for example, from the 

pattern roll 20 and a red image from the pattern 
roll 2, and the roll receives its two-colors 
from pattern rolls 22 and 23. 
Each pattern roll is provided with an inking 

mechanism, the roll mounting and the inking 
mechanism comprising a unitary. Structure. For 
reasons of simplicity in manufacture and in serv 
icing, these structures in the case of the four 
pattern rolls may be identical. As shown, each 
pattern roll is carried by a Swinging frame Com 
prising two side plates 25 and 26 which are pivoted 
at 27 on the main frame F. In the case of the 
lower two pattern rolls, they are supported by 
link blocks 28, which may have eccentric mount 
ings (Fig. 5) on the frame. In the case of the up 
per two pattern rolls, the side plates are similarly 
pivoted to the main frame but are supported by 
means of adjustable links 30 and 3 which tie 
them to the side plates f2 of the offset roll car 
rier. 
To separate the offset rolls when the machine 

is not printing or when a sheet is inadvertently 
absent at the feeding position, I provide a sepa 
rating mechanism, shown in detail in Fig. 3 and 
hereinafter described, which is adapted to raise 
and lower the offset roll carrier f2 by turning an 
eccentric shaft which supports the carrier. 
To drive the various rolls and to preserve their 

proper registration, each of the offset and pat 
tern rolls is provided with a gear 36 whose pitch 
diameter is equal to the diameter of the roll. 
The gear which is associated with the lower off 
Set roll is power driven by suitable mechanism 
terminating in a gear 36 (Fig. 1) meshing with 
that gear 36. 

Referring now to Fig. 4, it will be noted that 
as a sheet S enters on the feeding mechanism 4 
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it is guided by plates 37 and 38 into the bite of 
a pair of feed rollers 39 and 4G which, in turn, 
move it into the bite of the offset rolls 9 and 

. Normally, the rollers 39 and 40 are separat 
ed so that no driving occurs, and a series of stop 
fingers 4 Stand across the path of the paper, as 
indicated in broken lines at 4t'. The leading edge 
of the sheet engages the fingers until, at the 
proper time in the cycle, the fingers are with 
drawn and the feed rollers are engaged to nove 
the sheet forwardly. 
The upper roller 39 comprises a series of spaced 

Sections, as shown in Fig. 4, on a shaft 42 carried 
in bearings on the main frame and provided with 
a gear 43. The gear is constantly driven from 
the gear 36 of the offset roll through an idler 
44. 
The lower roller 40 is adjustably mounted, as 

indicated at 45, on a Swinging frame 46 pivoted 
at 47 on the main frame F. The frame 46 car 
ries a cam follower 48 which constantly engages 
a large disc cam 49 on the lower offset roll O. 
The cam is provided with a short raised dwell 50 
Which, at the proper time in the rotation of the 
roll, is adapted to Swing the frame 46 upward 
ly to press the roller 49, and hence the sheet S, 
against the rotating driving roller 39. 
The frame 46 also carries an angularly ad 

justable extension 5 which bears against the 
supporting block 52 of the stop fingers. When 
the carrier 46 is rocked upwardly by the cam 49 
the extension rocks the bar 52, against the action 
of a light tension spring 53, to withdraw the stop 
fingers immediately before the sheet is thrown 
forwardly by the feed rollers. 
The presence of the sheet is detected by a 

feeler 55 which is carried by a shaft 56 and rests 
upon the paper. The sheet bridges a groove 5T in 
the feed roller 40 and, in the absence of a sheet, 
the feeler drops into the groove. The angular 
position of the shaft 56 is thus dependent upon 
the presence or absence of a sheet in feeding posi 
tion and is adapted to control the raising and 
lowering of the upper offset roll, as will next be 
described. 
As best seen in Fig. 3, the angular position of 

each of the side plates 2 of the upper offset roll 
carrier about its pivot 3 is determined by a sup 
port comprising a link 60. A cross shaft 6, hav 
ing bearings in the main frame F, is provided 
With an eccentric portion 62 which pivotally 
Supports the linkS. Rotation of the shaft is thus 
adapted to raise and lower the carrier to alter 
the Spacing of the offset rolls O and . Normal 
ly the shaft is turned to roll separating posi 
tion by means of a tension spring 63 which is an 
chored to the main frame at 64 (Fig. 2) and 
which urges counter-clockwise a block 65 ad 
justably secured at 66 to a plate 67 which, in 
turn, is drivingly secured to the shaft. 
Mechanism is provided whereby the shaft 6i is 

turned to lower the offset roll to printing posi 
tion during the non-printing portion of each 
cycle of the machine and whereby the presence 
or absence of a sheet in feeding position deter 
mines whether the roll remains in position to 
act upon the sheet, or Whether it is again raised 
before the printing portion of the cycle com 
mences, to prevent offsetting upon the other roll 
in the absence of a sheet. A bell Crank () is 
pivoted at 7? on the main frame and is linked 
at T2 to the block 65. A can follower 3 on 
the bell crank coacts with a cam T4 on the Shaft 
of the lower offset roll 8 and, at the proper time 
in each cycle, a rise 75 on the can lifts. the bell 
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crank to rock the block 65 in a clockwise direc 
tion to lower the roll . 
The can follower 73 may be hinged, as shown 

on the bell crank whereby it may be idly swung 
out of the way when the cam T4 is rotated in 
the opposite direction, as during manual manipu 
lation of the machine during the initial registra 
tion of the rolls. 
The bell crank 70, having been raised to roll 

engaging position shown, is retained in such posi 
tion when a sheet is properly present in the ma 
chine. The feeler shaft 56, previously mentioned, 
is provided with an arm 76, and the bell crank 
70 carries an adjustable shoulder 77. When a 
sheet is absent, a Spring, not shown, urges the 
feeler 55 downwardly into the groove of the feed 
roller 40 and Swings the arm 6 in the direction 
of the arrow to idle position. As the rise 75 
of the cam then leaves the cam follower, the 
Spring 63 and a second Spring 78 are free to rock 
the bell crank and the block 65 back to roll sep 
arating position. A sheet present at printing 
position, however, lifts the feeler and the arm 6 
is swung to the position shown. As the shoulder 
T is lowered by the action of the can 4, the 
arm is Sprung aside, against the action of a 
light tension spring 76', and then Snaps into the 
shoulder. The shoulder is prevented thereby from 
rising and the offset rolls are prevented from sep 
arating. 
The offset rolls 0 and are constructed with 

the usual gaps in their peripheries which pro 
vide for the attaching devices for their offsetting 
blankets. As indicated in Fig. 3, the position 
ing of the rolls occurs at a time in the cycle when 
their tWO gaps are in registration and before the 
leading edges 79 of their offset Surfaces conne into 
engagement. 
Each of the side plates f2 of the offset roll car 

rier is individually hinged to the frame at 3 
and each has an adjustable eccentric connec 
tion 80 with its respective supporting link 60. 
Differential raising or lowering of the two sides 
may thus be obtained in the initial adjustment 
for uniformity of printing pressure along the 
line of printing contact. 
A dashpot 82 may be provided to prevent the 

shock which might be occasioned, when the bell 
crank 0 and its associated parts are released by 
the cam 4. The dashpot may be interposed, as 
shown, between the bell crank and a pivotal an 
chorage on the main frame at 83 and may be 
controlled by a valve 84. 
As previously mentioned, each pattern roll is 

carried by a pair of side plates 25 and 26 which 
are pivoted to the main frame at 27. In the 
case of the roll 22, the side plates, as best shown 
in Figs. 1 and 2, are supported about their pivots 
by a pair of links 30 which extend from the shaft 
of the roll to the shaft of the upper offset roll. 
The links may be of the nature of turnbuckles 
as shown, whereby the shaft spacings at the front 
and the rear of the machine may be altered to 
obtain the required uniformity of contact of the 
rolls. As the upper offset roll is raised and 
lowered by the mechanism of Fig. 3, the pattern 
roll is thus rocked about the pivots 27 and the 
continued meshing of the gears 36 of the two 
rolls preserves proper registration. 
The case of the upper pattern roll 23 is some 

what simpler in that the pivots 27 of its side 
plates may coincide with the pivots 3 of the 
upper offset roll carrier 2 (Figs. 1, 2, 8 and 13). 
Thus, by interconnecting the ends of the roll 
shaft with the side plates 2 by means of a pair 



5 
of links or turnbuckles 31, there is produced, 
effect, an integral structure. This structu 
simply rocked 
raising and lowering mechanism of Fig. 3, and 
the proper registratioi of the two rols is at all 
times preserved. 
When the machine is standing idle or when the 

blankets or plates are to be changed, it is neces 
sary to withdraw the pattern rolls from the offset 
rolls to prevent injury of the surfaces. In the 
case of the lower two rolls 20 and 2 this is ac 
complished by rocking the side plates about their 
pivots 21. As previously mentioned, each plate 
is supported by a link 28. As best seen in Figs. 
5 and 6, the links are pivotally supported on the 
eccentric portion 85 of a shaft 86 which extends 
across the main frame. When the shaft is os 
eillated the links move up and down to engage 
and disengage the pattern roll with the offset 
roll. The shaft is maintained in roll-engaging 
position by means of a block 87 which is pinned 
to the shaft and which carries a pivoted dog 88. 
The dog is spring pressed into contact with the 

in 
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und the pivot 3-27 by the 
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face of a disc 89, adjustably secured to the main 
frame, and, at the proper angular position of the 
shaft, it snaps into a notch 90 in the disc. 
A handle 9 is provided to withdraw the dog 

from the notch and thereafter to turn the shaft. 
The handle is freely rotatable on the end of the 
shaft and has a limited angular movement rela 
tive to the block 87 by reason of a pin and slot 
connection at 92. The dog 88 is provided with 
a beveled extension 93 which is engaged by a 
beveled portion 94 of the handle during the first 
portion of the movement of the latter. Thus a 
clockwise movement of the handle from the posi 
tion illustrated in Fig.6 serves first to withdraw 
the dog from the notch and then to turn the block 
87 and the shaft. When the block reaches a 
stop lug 95 on the disc, the links 28 are lowered 
sufficiently to withdraw the pattern roll. The 
side plates 25 and 26 are individually position 
able with respect to their links 28 by reason of 
eccentric bushings 96 having handles 97 for 
finanual adjustment and clamping nuts 98 to re 
tain the bushings in adjusted position. 
Separation of the pattern rolls 22 and 23 from 

the upper offset roll is accomplished by turning 
the eccentric center shafts 100 of the pattern 
rolls. The shafts are rotatable in bearings in the 
side plates 25 and 26 and the rolls rotated on 
ball bearings on an intermediate eccentric por 
tion of the shaft corresponding to that at 85 of 
the shaft 86 just described. Each of the shafts 
00 may be provided with a handle and position 

ing device comprising parts identical with those 
at 87 through 95 (Figs. 5 and 6) and some of 
the same reference characters have been repeated 
On Fig. 2. 
Each of the rolls may be removed from its 

5 

40 

50 

55 

60 
shaft for servicing and for replacement of the , 
printing surface. As shown, each shaft carries 
a drum and this drum is embraced by a removable 
shell, the drum with the shell constituting a 
printing roll. The shells are adapted to be re 
moved from the drum Without disturbing the 
drums or shafts. Each shell is made for only a 
portion of a cylinder and the open gaps are 
adapted to allow the three lower drums to be 
removed endwise across the frame brackets which 
carry the shafts in drums. On the other hand, 
the three upper drums may be so formed With 
relation to their shells, that the latter can be 
removed radially upward after being released 
from their drums. These features, however, are 
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not claimed herein but in my parent application 
previously mentioned. 

Suitable inking mechanism is provided for each 
of the pattern rolls. The particular form of such 
inking mechanism is immaterial. So far as 
ShoWh in the drawings the mechanism for each 
pattern rolls comprises a series of rollers to con 
duct ink from a fountain roll i? 0, aligned with 
and operated by a properly turned ratchet wheel 
lff, suitable ductor if 2 and distributing rolls 
f3 to carry the ink from the fountain roll to 
the respective patterns. 
With a sheet properly positioned in the feed 

ing and detecting device f 5, and with the upper 
5 offset roll in printing position, continued opera 

tion of the machine will project the sheet into 
the Space, caused by the gaps in the offset rolls. 
The rolls, in the meanwhile, are revolving and 
the leading edges of their offset blankets B en 
gage the sheet at some point beyond its leading 
edge. The two-color images are then transferred 
to both sides of the sheet and, due to the tacki 
ness of the ink, the sheet adheres usually to one 
or the other of the offset blankets. A series of 
Stripping fingers 20 is mounted in each offset 
roll whereby the sheet, instead of continuin h 
the roll, will be directed to the ejecting device 6. 
The ejecting or delivering device 6 may be of 

any desired form. So far as shown it comprises 
a frame which carries an upper and lower series 
of endless tapes 25 between which the sheet is 
moved to the exterior of the machine. 
As previously mentioned, each of the offset 

rolls and each of the pattern rolls is provided 
with a gear 36. These gears are in constant mesh 
with each other, the separation, formerly referred 
to, of the offset rolls and of the pattern rolls 
from the respective offset rolls being of insufficient 
extent to entirely withdraw the teeth. The lower 
offset roll () is power driven and serves to drive 
the others. 
It will be seen that my machine is very com 

pact, hence may be comparatively small for the 

for separating the different rolls from each other 
without disturbing their individual adjustment. 
Such separation prevents clogging from the dry 
ing of ink and allows the ready cleaning of the 
rolls, and may also be employed as to some of 
the rolls when it is desired to print only 
one color on one or on both sides of the sheet 
or desired to print in one or two colors on one side 
only. - 

Iélaim: 
1. In a printing machine, the combination with 

a main frame, a platen carried thereby, a supple 
mental frame pivoted to the main frame, an off 
Set roll mounted in the Supplemental frame and 
adapted to coact with the platen, a second Sup 
plemental frame pivoted on the same axis as the 
first Supplemental frame, a pattern roll mounted 
in said second supplemental frame, and an ad 
justable link tying together said two supple 
mental frames. 

2. In a printing machine, the combination with 
a main frame, a platen mounted therein, a sup 
plemental frame pivoted to the main frame, an 
offset roll mounted in the supplemental frame 
and adapted to coact with the platen, a second 
Supplemental frame pivoted on the same axis as 
the first supplemental frame, a pattern roll 
mounted in said second supplemental frame, an 
adjustable link tying together said two supple 
mental frames, a third supplemental frame piv 
oted to the main frame, a pattern roll mounted in 

  



2,598,414 
7 

the third supplemental frame and adapted to 
coact with the offset roll and an adjustable link 
connecting the axis of the second pattern roll 
to the axis of the offset roll. 

3. In a printing machine, the combination of 
a main frame, a platen carried thereby, a Supple 
mental frame pivoted to the main frame, an 
offset roll carried thereby, two Supplemental 
frames pivoted to the main frame, one on the 
Same axis as the offset roll frane and the other 
on a different axis, a pattern roll carried by each 
of the latter supplemental frames, adjustable 
means tying together the offset-roll-frame and 
that pattern roll frame which are pivoted on the 
Same axis, and adjustable means tying together 
the offset roll axis and the axis of that pattern 
roll whose frame is pivoted on a different axis 
from the offset roll frame. 

4. In a printing machine, the combination of a 
main frame, two supplemental frames pivoted to 
the main frame, a pattern roll carried by each 
Supplemental frame, another Supplemental frame 
pivoted to the main frame, an offset roll carried 
thereby, turnbuckles connecting said offset roll 
carrying frame with the frames carrying the two 
pattern rolls, eccentric shafts carrying the pattern 
rolls and operable to separate them from the off 
Set roll, gears connecting the pattern rolls and off 
set roll and adapted to remain enmeshed notwith 
Standing the separation by said eccentric shafts, 
a platen with which the offset roll contacts in 
printing, and means for separating the offset roll 
from the platen without separating the pattern 
rolls from the offset roll. 

5. In a printing machine, the combination with 
a main frame, a platen mounted therein, a Sup 
plemental frame pivoted to the main frame, an 
offset roll mounted in the supplemental frame 
and adapted to coact with the platen, a second 
pivotally mounted supplemental frame, a pattern 
roll mounted in said second supplemental frame, 
means tying together said two supplemental 
frames, a third pivotally mounted supplemental 
frame, a pattern roll mounted in the third sup 
plemental frame and adapted to coact with the 
offset roll, means tying together the axis of the 
Second pattern roll to the axis of the offset roll, 
and means for Swinging said supplemental frames 
on their pivots, whereby both pattern rolls are 
maintained in contact with the offset roll during 
the separation of the offset roll from the platen. 

6. In a printing machine, the combination of 
a main frame, a platen carried thereby, a sup 
plemental frame pivoted to the main frame, an 
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8 
offset roll carried thereby, two supplemental 
frames pivoted to the main frame, a pattern roll 
carried by each of the latter supplemental frames 
by means of an eccentric shaft to adjust the axis 
of the pattern roll with reference to its frame, 
turnbuckles tying together the offset roll frame 
with the pattern roll frames, a platen which the 
offset roll contacts in one position of the first 
mentioned supplemental frame, means for ad 
justing the position of the frame carrying the 
offset roll and by means of the turnbuckles 
Swinging the pattern rolls correspondingly, 
whereby the offset roll may be separated from the 
platen without changing the relation of the offset 
roll to either of the pattern rolls. 

7. In a printing machine, the combination of a 
main frame, a platen mounted therein, a supple 
mental frame pivoted to the main frame, an offset 
roll carried by said supplemental frame, two addi 
tional supplemental frames pivoted to the main 
frame, a pattern roll carried by each of said last 
named Supplemental frames and coacting with 
Said offset roll, means for adjusting the portion of 
the pattern roll frames at one end of each roll 
with reference to the portion of said frame at the 
other end of the roll to adjust the axis of each 
pattern roll with reference to the offset roll, 
means to move the supplemental frame carrying 
the offset roll to adjust the position of the offset 
roll relative to the platen, and rigid means inter 
connecting each of the other supplemental frames 
with the offset roll frame to maintain the dis 
tances between the axis of the pattern rolls car 
ried thereby and the axis of the offset roll fixed 
during the movement of the offset roll frame. 

LAWRENCE. H. MORSE. 
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