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4 Claims. (C. 10-218) 

The present invention relates to rotary, web-fed print 
ing presses for offset printing and, more particularly, to 
improvements in the design and construction of Such 
presses whereby the presses are made readily adaptable 
to the printing of pages of various lengths. 
As well recognized in the printing art, offset printing 

presses of the rotary web-fed type include an impression 
cylinder, and at least one set of cooperating plate and 
blanket cylinders. A printing plate, usually of flexible 
sheet metal, is secured about the periphery of the plate 
cylinder. Dampening rollers and inking rollers operate 
in peripheral contact with the printing plate so as to apply 
water and ink, respectively, to the plate. The ink image 
is applied by the piate to blanket, usually of rubber, Se 
cured about the periphery of the blanket cylinder operat 
ing in peripheral contact with the plate cylinder. The 
web passes between the blanket cylinder and the impres 
sion cylinder so that the image on the blanket is applied 
to the web. 

In modern presses of this type, the printing plates are 
designed to print a number of pages arranged lengthwise 
and crosswise of the plate and separated by page margins. 

For each revolution of the plate cylinder, a length of 
web equal to the circumference of the cylinder is con 
Sumed. For this and other reasons, it is desirable that 
the printing plate contain a maximum number of pages 
so as to economize in web consumption. 
Where the printed pages are to be of uniform length, 

the press may be so designed and constructed as to pro 
vide a plate cylinder of a circumference equal to some 
even multiple of page length plus the intervening margins, 
and no particular problem is presented. 

However, with modern high-speed presses, and espe 
cially such presses adapted to multi-color printing where 
large capital investments are involved, greater versatility 
is desirable. It is especially desirable that the press be 
readily adaptable to the printing of pages of various 
lengths, for instance pages of ordinary book sizes as well 
as pages of large magazine sizes. 
In presses designed for letterpress printing, where the 

image is applied directly to the web by the printing 
plate, it has previously been proposed to design and 
construct the press so that plate cylinders of different 
diameters may be used interchangeably. However, this 
has not heretofore been practical in offset printing presses 
due largely to complications introduced by the intervening 
blanket cylinder. 

It is a primary object of our present invention to pro 
vide an improved rotary, offset press of the web-fed 
type in which plate cylinders of various diameters may 
be readily inserted and used interchangeably and in which 
contacts between the cooperating cylinders may be readily 
and nicely adjusted to compensate for changes in plate 
cylinder diameter essential to high quality printing. This 
and other objects, as will hereinafter appear, are attained 
by our present invention. ca 
The invention is especially useful with respect to 

presses designed for multi-color, offset printing but is 
also applicable to presses designed for mono-color offset 
printing. It will, of course, be recognized that, for multi 
color printing, a separate set of cooperating plate and 
blanket cylinders will be provided for each color and 
that, for each plate cylinder, associated dampening and 
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inking rollers must be provided. However, for the sake 
of brevity and simplicity, the invention will be more par 
ticularly described and illustrated with reference to a 
single set of plate and blanket cylinders and accessories 
thereto, it being understood that the apparatus more 
particularly described will be duplicated for each addi 
tional color. 

In the design and construction of presses of the gen 
eral type with which we are here concerned, it is, of 
course, usual practice to provide means for making minor 
adjustments of the contacts between the various rollers 
and cylinders. Those minor adjustments may include 
contacts between the plate cylinder and the blanket cylin 
der and between the blanket cylinder and the impression 
cylinder. Such minor adjustments also include the con 
tacts of the dampening rolls and the inking rolls with 
the plate cylinder. As distinguished therefrom, we are 
here concerned with the interchange of plate cylinders of 
substantially different diameters, of instance, plate cylin 
ders having circumferences ranging from 51 inches, or 
less, up to 58 inches or even 63 inches or more, as re 
quired by the work contemplated. To accomplish such 
change and to make the necessary adjustments required 
thereby, radical changes in design and construction have 
been found necessary. 
As recognized by those versed in the art of offset print 

ing, the circumference of the blanket cylinder should be 
the same as that of the plate cylinder, in order to avoid 
what is known as "ghosting.' Our invention also pro 
vides means whereby blanket cylinders of circumferences 
corresponding to that of the selected plate cylinder may 
be inserted and used interchangeably and the necessary 
contact adjustments readily made. 
The invention will be more particularly described and 

illustrated with reference to the accompanying drawings 
which represent a particularly advantageous embodiment 
thereof and of which 

FIG. 1 is a vertical side view of a portion of a press 
adapted to multi-color printing, looking from line 1-1 
of FIG. 2, 

FIG. 2 is a vertical end view, partly in section, looking 
from the left of FIG. 1, as indicated by line 2-2, and 

FIG. 3 is a somewhat enlarged vertical section through 
the central portion of the press. 

In the drawings, an impression cylinder is represented 
at 1, a blanket cylinder at 2 and a plate cylinder at 3. 
It will be understood that the paper web passes continu 
ously about the periphery of the impression cylinder and 
is thereby brought into contact wtih a single blanket 
cylinder, in mono-color printing, or into successive con 
tacts wtih a plurality of blanket cylinders in multi-color 
printing. In FIG. 1 of the drawing, we have indicated 
additional blanket and plate cylinders at 4 and 5, re 
Spectively. But, as previously noted, we shall describe 
the invention as applied to a single pair of plate and 
blanket cylinders and elements auxiliary thereto, in order 
to simplify the description, each additional color system 
being Substantially identical with that which we shall 
describe. 

Further, for brevity and simplicity, we shall refer here 
in to contact with, and between, the plate, blanket and 
impression cylinders. It will, of course, be understood 
that in operation the printing plate is affixed to the pe 
riphery of the plate cylinder, a blanket is affixed to the 
periphery of the blanket cylinder and that the web passes 
between the blanket and the periphery of the impres 
sion cylinders. Also each of these cylinders is provided 
at each end with a bearer ring, as well understood in the 
art. More precisely, the contacts referred to are those 
between the bearer rings or with or between the printing 
plate, the blanket or the web passing about the impres 
sion cylinder. 
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As more clearly shown on FIGS. 1 and 3 of the draw 
ings, the printing plate secured about the periphery of 
the plate cylinder 3 is first dampened with water, applied 
thereto by a roller 6 to which the water is conveyed from 
fountain 7 by means of rollers 8 and 9. Though a "flap' 
roller is indicated at 8, it will be understood that any 
other type of water fountain roller may be so used in 
accordance with the present invention. 

After being dampened, as above described, the print 
ing plate is then brought into peripheral contact with the 
inking form rollers 10, 11 and 12 to which ink is supplied 
from the fountain 13 over separate trains of inking rollers 
comprising fountain roller 14 and rollers 15, 16 and 17. 

Various types of dampening and inking trains may be 
used in place of the specific arrangements shown. For 
instance the lowermost roller 15 may be a conventional 
oscillating ductor, a cylindrical brush or other suitable 
means for conveying ink from the fountain roller 14 to 
the inking train. 
As more clearly shown in FIG. 2 of the drawings, the 

impression cylinder 1 is rotatably supported at each end 
by the press side-frames 18 and 19 by means of shafts 
20 and journal boxes 21 rigidly mounted on the press 
side-frames. 
The plate cylinder 3 and the blanket cylinder 2 are 

likewise supported by means of shafts 22 and 89, respec 
tively, extending through the journal boxes 23, the jour 
nal boxes associated with shaft 22 being rigidly mounted 
on the press side-frames. 
The journals 23 are, with advantage, of the split type, 

the outer half being removable by removing the machine 
screws indicated at 24 to permit the removal of the re 
spective shafts 89 and 22 therefrom. In accordance with 
conventional practice, the respective cylinders 1, 2 and 3 
are also provided at each end with bearer rings indicated 
at 25. 
By constructing plate and blanket cylinders of the 

various desired diameters but having identical shafts 89 
and 22, the various plate and blanket cylinders may be 
used interchangeably, so far as the journal boxes are 
concerned. However, radical changes in design and ar 
rangement of other elements of the press have been 
found necessary in order to permit the removal and re 
placement of the plate and blanket cylinders and to re 
establish and adjust the contacts between the cooperat 
ing members. 
So as to permit such interchange of plate and blanket 

cylinders, the blanket cylinder is, in accordance with our 
present invention, separately, rotatably supported at each 
end by an auxiliary frame or brackets, indicated at 26, 
supported by shafts 27 which, in turn, are pivotally sup 
ported by the press side-frames. Also, pivotally sup 
ported by one of the shafts 27, we have shown a rigid 
crank. arm 28, to the outer end of which there is pivotal 
ly connected one end of an adjustable, rigid linkage 29. 
The opposite end of this linkage is threaded into a col 
lar member 30 adapted to fit over an eccentric, rotatable 
bearing sleeve 31 secured to shaft 32, the latter being ro 
tatably supported by a press side-frame. The crank arm 
28 is rigidly fastened to one of the blanket cylinder sup 
porting brackets 26 by a ring indicated at 33 and bolts 34. 

Instead of providing a separate crank arm, as shown, 
the crank arm may be constructed as an integral part 
of one of the brackets 26. 
Thus by rotating shaft 32, the linkage 29 is moved 

longitudinally causing the crank arm 28 and supporting 
bracket 26 to swing about its pivotal point 27. 

For accomplishing this, the shaft 32 is caused to ro 
tate by any suitable means, for instance as shown in FIG. 
1 in the drawing, by means of an air cylinder 35 pivotal 
ly connected at 36 to a press frame and provided with 
piston 37 pivotally connected at 38 to one end of crank 
arm 39, the other end of said arm being clamped about 
said shaft 32. 

Advantageously, the linkage 29 is threaded into the 
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4. 
member 30 and also into lug 40 projecting from the arm 
28, as shown, and provided with a key 41, the threads 
of member 29 being cut in opposite directions, so that 
by turning the member 29 adjustment in the length of the 
linkage and, consequently, the position of the axis of the 
blanket cylinder 2 is further adjusted. 
Though it is usually desirable that the customary pro 

visions be made for effecting minor adjustment of the 
position of the axes of rotation of the impression and 
plate cylinders, these axes may, in accordance with our 
present invention, be substantially fixed, adjustment of 
contacts between the respective cylinders being made by 
adjustment of the position of the blanket cylinder axis. 
For this purpose, it is necessary that the axis of rotation 
of the blanket cylinder be positioned a substantial dis 
tance to one side of the plane common to the axes of the 
impression and plate cylinders so that the distance be 
tween the axis of the blanket cylinder and the axes of the 
impression cylinder and the plate cylinder, respective 
ly, may be changed by swinging the blanket cylinder 
about the pivotal point 27. 

It will be apparent that where, for instance, plate and 
blanket cylinders of smaller diameters are used, it will 
be necessary to move the axis of the blanket cylinder 
closer to the said common plane in order to effect con 
tact between the peripheries of the plate cylinder and 
the blanket cylinder. This is accomplished by rotation 
of shaft 32, as above described. But this also necessi 
tates an adjustment of the distance between the axes of 
the blanket and impression cylinders. To accomplish 
the latter, we provide at the pivotal points on shafts 27 
eccentric bearings of which eccentric sleeve 42 is adapted 
to be rotated about the shaft to effect a change in dis 
tance between said pivotal point and the axis of the 
blanket cylinder and consequently a change in distance 
between the axes of the impression and blanket cylinders. 
Where a separate crank arm is used, as shown, it is also 
mounted on one of the eccentric sleeves. These eccentric 
sleeves may be rotated by conventional means, for in 
stance, manually, by means of a pin adapted to fit into 
a suitable socket in the sleeve. 

Various means may be provided for adjusting the po 
sition of the dampening roller 6 to effect peripheral con 
tact with plate cylinders of different diameters. For 
instance, the entire water train may be mounted on a 
track so as to permit it to be moved toward or away from 
the plate cylinder. However, the adjustment of the roller 
6 may, with advantage, be accomplished, as shown par 
ticularly in FIG. 3 of the drawing, by rotatably mount 
ing cylinder 6 on one end of arms indicated at 43, ro 
tatably mounted at their other ends coaxially with roller 
9, said bracket 43 being provided with an arm 44 pivotally 
connected at 46 to a piston rod 47 actuated by air cylinder 
48, pivotally attached at 49 to bracket 50 which is secured 
to the press side-frames by bolts 51 and by which the other 
elements of the water train are supported. By operation 
of the air cylinder 48, or by other suitable actuating 
means, the bracket 43 is caused to swing about its pivotal 
point through the interaction of the linkages described 
to effect the movement of roller 6 toward or away from 
the plate cylinder 3 without change in the contact adjust 
ment between rollers 6 and 9. 

Similarly, various means may be provided for effect 
ing movement of the form rollers 10, 11 and 12 to permit 
the interchange of the plate cylinder and to effect the 
necessary adjustment of peripheral contact between said 
rolls and the substituted plate cylinder. 
Such movement and adjustment of the form rollers may, 

with particular advantage, be effected as shown more 
clearly in FIG. 3 of the drawings, by supporting the re 
spective form rollers on brackets pivoted to swing about 
the axis of the preceding inking roller or rollers of the 
train, as just described with respect to the dampening 
rollers, and actuated by any suitable means, for instance 

s 



5 
an air cylinder represented at 52 pivotally supported by a 
press frame at 53. 

According to the design shown in FIG. 3 of the draw 
ings, the roller 10 is supported at each end by one end 
of a pair of brackets 54, pivotally supported at their 
other ends coaxially with roller 16 and provided with an 
arm 55 to the outer end of which there is pivotally con 
nected an adjustable linkage 56, the said linkage being 
pivotally connected at its other end at 57 with linkage 58. 
The roller 11 is similarly supported by brackets 59 

pivoted to swing about the axis of roller 17 and provided 
with arm 60 to the outer end of which there is pivotally 
connected an adjustable linkage 61, pivotally connected 
at its other end at 62 with the said linkage 58. 

Likewise, roller 12 is supported by brackets 63 also 
pivoted to swing about the axis of roller 17 and provided 
With arm 64 pivotally connected at its outer end with 
adjustable linkage 65, said linkage 65 being connected, 
as shown, with one end of linkage 66 which is secured 
at its other end to shaft 67. 
The linkage 66 is pivotally connected at a point inter 

mediate its length, at 68, with one end of the above-noted 
linkage 58 and at its lower end, as previously noted, 
is secured to the shaft indicated at 67. By the linkages 
shown, the movement of the form rollers 10, 11 and 12 
may be moved toward or away from the periphery of 
the plate cylinder 3 by rotating shaft 67 in the appro 
priate direction, either manually or by suitable mechani 
cal means. 

In the arrangement shown in the drawings, FIG. 3, the 
rotation of shaft 67 is effected by means of linkage 69 
secured at one end to shaft 67 and pivotally connected 
at its lower end at 70 to the air cylinder piston rod 71, 
shaft 67 being rotatably supported by a press side-frame. 

For nicety of adjustment, the linkage 69 is so con 
structed as to comprise a split yoke 72 clamped about 
shaft 67 by means of bolts indicated at 73, the arm 69, 
per se, being mounted to rotate freely about shaft 67. 
This element 69 is also provided with a lug represented 
at 74 positioned between the lower arms of the yoke. Ex 
tending through the respective arms of the yoke on either 
side of the lug are adjustment screws 75 fitted with lock 
nuts 76 whereby the position of the yoke relative to the 
linkage 69 may be accurately adjusted and secured so as 
to fix the approximate position of the respective rollers 10, 
11 and 12 at the in and out positions, respectively, of the 
piston rod of air cylinder 52. 

For a more precise adjustment of the respective rollers 
separately, the linkages 56, 61 and 65 are rotatably at 
tached to the arms 55, 60 and 64, respectively, by means 
of rotatably mounted lugs 77, 78 and 79 through which 
the linkages are threaded and locked in position by the 
lock nuts indicated at 80, 81 and 82, said linkages being 
rotatably attached at their lower ends and provided at 
their upper ends with means to effect their rotation. 
Though not essential to the present invention, we have 

found it advantageous to provide an adjustable, positive 
stop for the blanket cylinder when it is brought to the 
"on' impression position so as to avoid the consequence 
of any possible looseness at the pivotal point 27. For this 
purpose, the bracket arms 26 are provided with shoulders 
83 adapted to cooperate, as shown, with set screws 84 
which are threaded through bracket 85 secured to the 
press side-frame and which are provided with lock nuts 
86. By this means, stability of the blanket cylinder in its 
adjusted position is insured. 
Though not essential to the present invention, it has 

been found particularly desirable to drive the blanket 
cylinder directly from the impression cylinder by means 
of cooperating spiral gears indicated at 87 and 88 se 
cured to shaft 20 of the impression cylinder and shaft 
89 of the blanket cylinder, respectively, and positioned 
outside of the press side-frame, as shown in FIG. 2 of the 
drawings. The plate cylinder is, with advantage, driven 
from the blanked cylinder through spur gears indicated 
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6 
at 90 and 91 secured, respectively, to shafts 89 and 22 
and positioned inside the press side-frame. 
With the arrangement just described, the various plate 

and blanket cylinders to be used interchangeably will 
be equipped with spur gears of identical pitch diameters 
equal to the diameters of the bearer rings and, there 
fore, will mesh satisfactorily when contact is made be 
tween the respective bearer rings and the two cylinders 
will rotate at equal peripheral speeds. 
The blanket cylinder unit is also equipped with a spiral 

gear Such as indicated at 88 of a pitch equal to that of 
spiral gear 37 secured to the shaft of the impression 
cylinder. The peripheral speed of the blanket cylinder 
must, of course, be maintained equal to that of the 
impression cylinder. To maintain this condition with a 
given impression cylinder gear 87, it will be apparent 
that changes in the blanket cylinder circumference can be 
made only by circumferential increments equivalent to 
the pitch of the impression cylinder gear. Where some 
increment other than that just described is desired, it may 
be made by changing the impression cylinder gear to one 
which will permit the desired change in blanket cylinder 
circumference, as well understood in the art. 
Adjustment of the plate and blanket cylinders for 

longitudinal and transverse register is, with advantage, 
accomplished, as more clearly shown in FIG. 2 of the 
drawings, by hand wheels 92 and 93 by which longi 
tudinal movement of the blanket cylinder and the plate 
cylinder, respectively, may be accomplished. The means 
by which this is accomplished is more clearly shown 
with respect to the blanket cylinder but applies equally 
to the plate cylinder. 
That end of the bearing shaft of the blanket cylinder 

to which the driven gears are not connected is reduced 
in diameter at 94 to provide shoulders 95 and 96, be 
tween which there is positioned the roller bearing 97. 
The outer ends of this bearing are held between shoulders 
of a housing composed of an inner annular ring 98, a 
circular collar 99 and an outer plate 100 firmly held to 
gether by suitable means, for instance bolts indicated at 
1G. To the outer surface of the plate 100, there is 
affixed a socket member 102 within which the inner end 
of threaded shaft 103 is rotatably held. The said shaft 
103 passes through the journal housing 104 through a 
threaded opening at 105 adapted to cooperate with the 
threads on the shaft so that rotation of the hand wheel 
92, through the elements just described, causes the blanket 
cylinder to move longitudinally by reason of clearance 
provided in the journal at the opposite end of the shaft, 
not necessary here to show. 
A particular advantage of the arrangement just de 

scribed is that by action of the spiral gears 87 and 88, 
longitudinal movement of the blanket cylinder causes 
a slight rotation of both the blanket cylinder and the 
plate cylinder for correction of longitudinal register, while 
the plate cylinder may be independently moved longi 
tudinally to adjust transverse register without change in 
longitudinal register. 

It will be understood that the rollers of the water 
train and the inking train, respectively, are driven in ac 
cordance with conventional practice, adjacent rollers be 
ing geared together by spur gears. More particularly, in 
accordance with our present invention, the dampening 
roller 6 is geared to and driven by roller 9, form roller 
10 is geared to and driven by roller 16 and form rollers 
11 and 12 are geared to and driven by roller 17. 
By the arrangement herein described, whereby the 

rollers 6, 10, 11 and 2 are adapted to be swung in an 
arc about the axis of the roller by which they are driven, 
adjustment of the position of the rollers 6, 10, 11 and 12, 
respectively, to accommodate plate cylinders of different 
diameters, does not disturb the meshing of the cooperat 
ing gears. 

In view of the foregoing disclosure, it will be apparent 
that various modifications in the design and arrangement 
of the particular elements shown may be made without 



3,034,429 
7 

departing from the scope of the present invention, as de 
fined by the accompanying claims, and without loss of 
the benefits derived therefrom. 
We claim: 
1. A rotary, web-fed, offset printing press adapted to 

the use, interchangeably, of plate and blanket cylinders 
of different diameters and comprising an impression cylin 
der, a blanket cylinder adapted to cooperate with said 
impression cylinder and a plate cylinder adapted to co 
operate with the blanket cylinder, means for applying 
moisture and ink films to the plate cylinder, coaxial shafts 
extending from each end of the respective cylinders, said 
impression cylinder and said plate cylinder being rotatably 
mounted on parallel axes by their said coaxial shafts in 
cooperation with journals rigidly supported in substan 
tially fixed position by the press side frames, separate 
means for supporting the blanket cylinder to rotate about 
an axis positioned a substantial distance to one side of a 
plane common to the axis of the impression cylinder and 
the axis of the plate cylinder, said means comprising a 
pair of brackets, journals positioned in the respective 
brackets adapted to receive the shafts of the blanket 
cylinder and said brackets being pivotally supported by 
the respective press side frames, said pivotal supports 
comprising eccentric journals adapted to vary the dis 
tance between the axis of the blanket cylinder and the 
axis of said pivotal supports and means independent of 
press operation for swinging said brackets about their 
pivotal supports and thereby, in a single operation, Swing 
ing the blanket cylinder further away from said plane 
and free from both impression cylinder and plate cylin 
der to permit removal and replacennent of the blanket and 
plate cylinders and for swinging the blanket cylinder axis 
back toward said plane following replacement for re 
establishment of contact with the impression and plate 
cylinders. 

2, A rotary, web-fed, multi-color, offset printing press 
adapted to the use, interchangeably, of plate and blanket 
cylinders of different diameters and comprising an in 
pression cylinder, a plurality of blanket cylinders adapted 
to cooperate with said impression cylinder, a plate cylin 
der adapted to cooperate with each of the blanket cylin 
ders and means for applying moisture and ink films, to 
each of the plate cylinders, coaxial shafts extending from 
each end of the respective cylinders, said impression 
cylinder and said plate cylinders being rotatably mounted 
on parallel axes by their said coaxial shafts in coopera 
tion with journals rigidly supported in a Substantially 
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fixed position by the press side frames, separate means 
for supporting the respective blanket cylinders to rotate 
about axes each positioned a substantial distance to one 
side of a plane common to the axis of the impression 
cylinder and the axis of the plate cylinder which co 
operates with the said blanket cylinder, said means com 
prising a pair of brackets, journals positioned in the 
respective brackets adapted to receive the shafts of the 
iblanket cylinder and said brackets being pivotally sup 
ported by the respective press side frames, said pivotal 
supports comprising eccentric journals adapted to vary 
the distance between the axis of the blanket cylinder 
and the axis of said pivotal support and means independent 
of press operation for swinging said brackets about their 
pivotal supports and thereby, in a single operation, swing 
ing the blanket cylinder further away from said plane 
and free from both impression cylinder and plate cylin 
der to permit removal and replacement of the blanket 
and plate cylinders and for Swinging the blanket cylinder 
axis back toward said plane following replacement for 
re-establishment of contact with the impression and plate 
cylinders. 

3. The apparatus of claim in which the means for 
swinging the blanket cylinder supporting brackets about 
their pivotal supports comprises a linkage pivotally con 
nected at one end to said brackets and pivotally Sup 
ported at its other end in a fixed position by means inde 
pendent of press operation of an eccentric journal, and 
means for rotating the eccentric journal, thereby causing 
the brackets to swing about their pivotal Supports. 

4. The apparatus of claim 3 in which the length of the 
linkage is independently adjustable. 
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