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(57) ABSTRACT 

Pressure roller device for equalizing the printing pres 
sure in a rotogravure press. The press includes a print 
ing cylinder, an impression roller and a back-up roller 
arranged in tangential relationship. It also includes 
common movable supports for the ends of the impres 
sion roller and back-up roller to maintain the impres 
sion roller and back-up roller in tangential relationship 
and to bring the impression roller into pressure en 
gagement with the printing cylinder. At least one pres 
sure roller device is provided, according to the present 
invention, for applying a force against the back-up 
roller intermediate the ends thereof in the direction of 
the impression roller and the printing cylinder. This 
force increases the uniformity of the pressure applied 
by the impression roller against the surface of the 
printing cylinder. 

10 Claims, 5 Drawing Figures 
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PRESSURE ROLLER DEVICE FOR A 
ROTOGRAVURE PRINTNG PRESS 

BACKGROUND OF THE INVENTION 

The present invention relates generally to rotogra 
vure printing presses and, in particular, to a device for 
equalizing the printing pressure in a rotogravure press. 
As illustrated in FIG. 1, the conventional rotogravure 

press includes a vertical arrangement of three rollers: 
a printing cylinder 10 which carries an etched printing 
surface, an impression roller 12 having a rubber surface 
and a back-up roller 14 for the impression roller 12 
which has a smooth surface of hard metal. When the 
printing press is in operation, the impression and back 
up rollers 12 and 14, respectively, press downward 
under the force of their own weight as well as the addi 
tional forces applied in the direction shown by the ar 
rows 16 and 18 to the journals of the back-up roller. 
The pressure is transmitted to the printing cylinder 10 
through a web to be printed which is sandwiched be 
tween the cylinder 10 and the impression roller 12. 
This pressure, which is the "printing pressure' of the 
rotogravure press, must be accurately controlled to 
produce the desired printing quality. Due to the inher 
ent nature of the system of rollers, however, accurate 
control and, in fact, uniformity of pressure is impossi 
ble to achieve. 
FIG. 2 is a graph of the pressure applied by the im 

pression roller 12 against the upper surface of the print 
ing cylinder 10. Indicated at A is the average level of 
the pressure produced by the combined weight of the 
impression roller 12 and the back-up roller 14. Since 
these rollers are large, this weight produces consider 
able pressure of itself. Indicated at C is the average 
total pressure applied along the upper surface of the 
cylinder 10. The pressure C is the sum of the pressure 
due to gravitational forces and due to the forces 16 and 
18 applied at the journals of the back-up roller 14. 
As may be seen in FIG. 2, the actual pressure 20 ap 

plied to the printing cylinder 10 is greatest at the outer 
extremities and falls to a minimum at the center of the 
cylinder. The relative difference between the height of 
the maxima, designated as D, and the minimum, desig 
nated as B, is exaggerated in the graph of FIG. 2; never 
theless, this difference is sufficiently great to produce 
an imprint which is visibly darker at the edges of the 
web than at the center. 
The chief reason for the reduction in pressure be 

tween the two maxima at the outer extremities of the 
printing cylinder 10 is that this cylinder as well as the 
rollers 12 and 14 are not completely rigid. In spite of 
the strength engendered by their size, the cylinder and 
rollers are caused by pressure to slightly bow in a direc 
tion which relieves the pressure at their central por 
tions. As shown in FIG. 1, the cylinder 10 bows down 
ward under the weight of and force applied against the 
rollers immediately above. This bow is shown in greatly 
exaggerated fashion by the dashed lines 22a and 22b. 
Likewise, the back-up roller 14 is caused to bow up 

ward slightly by the upward force transmitted by the 
impression roller 12 as shown in greatly exaggerated 
fashion by the dashed lines 24a and 24b. This micro 
scopic flexing of the printing cylinder 10 and the back 
up roller 14 relieves the pressure at the central portion 
of the cylinder and produces the nonuniformity shown 
in the graph of FIG. 2. 
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Various attempts have been made in the prior art to 

make the pressure uniform between the impression 
roller and the printing cylinder of a rotogravure press. 
One suggestion has been to align the impression roller 
12 along an axis which makes a slight angle with the 
axis of the printing cylinder 10. This arrangement in 
creases the pressure at the center relative to the ends 
of the printing cylinder because the points of contact 
at the center are higher in the vertical plane than the 
points of contact at the outer extremities of the cylin 
der. Although this arrangement can theoretically solve 
the problem of equalizing the pressure, it requires ex 
tremely accurate positioning and alignment of the im 
pression roller bearings. In addition, this arrangement 
is impractical in cases where the printing press is to be 
operated with less than a full length impression roller. 
When the rubber portion of the impression roller is less 
than the full width of the printing press, the pressure 
profile is considerably changed so that, if equalization 
is desired, it is necessary to change the position of the 
axis of the impression roller relative to the axis of the 
printing cylinder. This can only be accomplished by re 
positioning and aligning the bearings of the impression 
roller. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to 
provide apparatus for making the printing pressure uni 
form in a conventional rotogravure printing press. 
This object, as well as other objects which will be 

come apparent in the discussion that follows, is 
achieved, according to the present invention, by pro 
viding at least one pressure roller of less than the full 
length of the back-up roller for applying a downward 
force to the back-up roller between the two ends 
thereof. Because of the inherant flexibility of the back 
up and impression rollers, this force will be transmitted 
through these rollers to the surface of the printing cyl 
inder. By adjusting the force applied by the pressure 
roller or rollers it is possible to equalize the pressure 
along the entire upper surface of the printing cylinder. 
According to a preferred embodiment of the present 

invention, two pressure roller units are positioned sym 
metrically about the center of the back-up roller. When 
a full length impression roller is used, the two pressure 
rollers can be operated in synchronism; when an im 
pression roller of less than full length is used, one pres 
sure roller may be adjusted to provide either all or at 
least a larger portion of the equalizing force. 
Each pressure roller unit is preferably designed as a 

pair of rollers rotatably mounted on a common yoke. 
When this arrangement is in its operative position in 
contact with the back-up roller, it will maintain its posi 
tion without application of lateral aligning forces. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an elevational view of the printing cylinder, 
impression roller and back-up roller of a conventional 
rotogravure printing press. 
FIG. 2 is a graph showing the printing pressure ap 

plied to the upper surface of the printing cylinder in the 
printing press of FIG. 1. 
FIG. 3 is an elevational view of a portion of a rotogra 

vure printing press which includes two pressure roller 
units according to the preferred embodiment of the 
present invention. 



3,736,869 
3 

FIG. 4 is a diagram showing the same apparatus illus 
trated in FIG. 3. In FIG. 3 the impression roller is of full 
length while in FIG. 4 the impression roller is of half 
length. 
FIG. 5 is a side elevational view of a single pressure 

roller unit according to the preferred embodiment of 
the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The preferred embodiment of the present invention 
will now be described with reference to FIGS. 3-5 of 
the drawings. Identical elements of the apparatus 
shown in FIGS. 3-5 and in FIG. 1 are designated by the 
same reference numerals. 
FIG. 3 shows the conventional vertical arrangement 

of the printing cylinder 10, impression roller 12 and the 
back-up roller 14 of a rotogravure press as discussed 
above in connection with FIG. 1. In addition, the ar 
rangement of FIG. 3 is provided with two pressure 
roller units 26 and 28 which are operative to apply a 
controlled downward pressure against the back-up 
roller 14. Each of these units includes a pair of rollers 
30, a yoke 32 and a hydraulic or pneumatic cylinder ar 
rangement 34. The yoke 32 is connected to a piston 
within the cylinder 34 by means of a rod 36. The rollers 
30 are rotatably mounted in the yoke 32 on horizontal 
axles 38. 
The hydraulic or pneumatic cylinder 34 of each unit 

is operative to raise or lower the corresponding yoke 32 
as indicated by the arrows 40. 
The cylinders 34 are supplied with hydraulic fluid or 

air at a pressure controlled by the printing press opera 
tor. At the choice of the operator, the fluid or air can 
be supplied to both the cylinders from a common line 
(thus operating the cylinders in synchronism) or from 
separate lines to permit individual control of each unit. 
In the latter instance, for example, one pressure roller 
unit may be employed to apply pressure while the other 
is raised completely off the back-up roller. 

FIG. 4 illustrates the rotogravure press of FIG. 3 with 
the full length impression roller 12 replaced by a half 
length impression roller 12'. With such a roller ar 
rangement, which is used to print a web of correspond 
ingly reduced width, the printing pressure is equalized 
by only one pressure roller unit 26. The remaining 
roller unit 28 is not used during this printing operation 
and is thus raised out of the way. The effect of applying 
a downwardly acting force with the pressure roller unit 
28 would be to apply a far greater pressure at the right 
hand end of the impression roller 12' than at the left 
hand end. 
FIG. 5 is a side elevational view of a pressure roller 

unit showing the pair of rollers 30 attached to the yoke 
32 by means of the axles 38. The yoke 32, in turn, is at 
tached to the connecting rod 36 by means of a pivot or 
pin 42. Rotation of the piston within the cylinder 34 
permits the connecting rod to rotate about its axis. The 
freedom of movement permitted by the pin 42 and the 
axial rotation of the connecting rod 36 allows the yoke 
32 to find its own best position when a downward force 
is applied to the back-up roller 14. 
The rollers 30 of the pressure roller unit may be 

made entirely of steel. It may also be desirable to en 
case the rolling surfaces of the rollers 30 in rubber or 
a plastic material to prevent scratching or undue wear 
of the surface of the back-up roller 14. 
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During operation of the printing press the pressure 

roller units are effective to increase the printing pres 
sure at the center of the printing cylinder to a value 
equal to the pressure at the cylinder extremities. More 
particularly, these units function to equalize the pres 
sure along the entire length of the printing cylinder so 
that the pressure versus distance graph will follow the 
dashed line 44 at pressure D between points 46 and 48 
on the graph of FIG. 2. Since the average pressure is 
then made equal to the pressure applied at the extremi 
ties of the printing cylinder, the pressure at these ex 
tremities (as well as at the center of the cylinder) may 
be reduced somewhat to the optimum printing pressure 
of the press. 

In operation, the printing pressure is controlled by 
the pressman with the aid of loading guages on the 
usual loading devices which apply the forces 16 and 18 
to the journals of the back-up roller 14. The pressure 
applied by the pressure roller units may likewise be 
conveniently controlled with the aid of pressure guages 
on the hydraulic fluid or air lines serving the cylinders 
34. 

It will be understood that the present invention is sus 
ceptible to various modifications, changes and adapta 
tions as will occur to those skilled in the art. For exam 
ple, the number of pressure roller units is not limited to 
two. It is possible to provide but a single pressure roller 
unit or to distribute three or more pressure roller units 
along the back-up roller 14. In addition, the pressure 
roller unit need not be provided with two rollers 30 as 
illustrated in FIG. 5. It is possible, rather, to construct 
the roller unit with but a single pressure roller or with 
three or more pressure rollers arranged on floating 
bearings. 

It is therefore intended that the scope of the present 
invention be limited only by the following claims or 
their equivalents. 
We claim: 
1. A rotogravure press comprising a rotatable print 

ing cylinder, means for supporting the printing cylinder 
at both ends, a rotatable impression roller, a rotatable 
back-up roller, common movable supports for the ends 
of the impression roller and back-up roller to carry the 
impression roller and back-up roller in tangential rela 
tionship and means for applying a force against the 
ends of the back-up roller in a direction such that the 
impression roller is brought into pressure engagement 
with the printing cylinder, the build-up of pressure be 
tween the surfaces of the impression roller and the 
printing cylinder being greater at the ends thereof than 
at a point midway between the ends, wherein the im 
provement comprises at least one pressure roller 
means, arranged adjacent to and substantially midway 
between the ends of said back-up roller on the side 
thereof which is opposite said impression roller, for ap 
plying a force against said back-up roller substantially 
midway between the ends thereof, to bow said back-up 
roller intermediate the ends thereof in the direction of 
said impression roller to increase the uniformity of the 
pressure applied by said impression roller against said 
surface of said printing cylinder. 

2. The press defined in claim 1, having two pressure 
roller means arranged adjacent to said back-up roller 
on the side thereof which is opposite said impression 
roller. 
3. The press defined in claim 2, wherein each of said 

two pressure roller means is arranged adjacent to said 
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back-up roller between one end and the center thereof, 
said two pressure roller means being equidistant from 
but on opposite sides of said center. 

4. The press defined in claim 1, wherein said pressure 
roller means includes at least one roller which is sub 
stantially shorter in length than said back-up roller. 

5. The press defined in claim 1, wherein each of said 
pressure roller means includes: 

a. a yoke; 
b. two rollers rotatably mounted on said yoke with 

their axes in parallel; and 
c. means for applying a force against said yoke to 
press said rollers against said back-up roller. 

6. The press defined in claim 4, wherein said force 
applying means is hydraulically actuated. 
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7. The press defined in claim 4, wherein said force 

applying means is pneumatically actuated. 
8. The press defined in claim 5, wherein said force 

applying means includes a cylinder rigidly mounted on 
said press; a piston, arranged within said cylinder and 
means connecting said piston to said yoke. 

9. The press defined in claim 8, wherein said con 
necting means is attached to said yoke by means of a 
pivot which extends parallel to said axes of said two 
rollers and transverse to the longitudinal axis of said 
connecting means. 

10. The press defined in claim 8, wherein said con 
necting means is rotatable about its longitudinal axis. 
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