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THREE ‘CYLINDER ‘CONVERTIBLE 

PRINTING PRESS 
Robert K. Norton, Twinshurg, and Howard ‘A. Pritchard, 

Hiram, ‘Ohio, assignors to Harris-Intertype ‘Corporation, 
ICleveland, Ohio, a corporation of Delaware 

Filed May 2, 1961, Ser. No. ‘107,197 
6 'Claims. (Cl. v101—2‘17) 

This invention relates generally to rotary printing 
presses, and in particular to a rotary printing press 
adapted to be convertible for use with different printing 
processes. 
The principal object of our invention is to enable the 

conversion of a rotary printing press for use with any of 
a plurality of different printing processes in which con 
ventional thin, ?exible printing plates and ?exible blan 
kets may be utilized. 
A further object is to provide for such conversion while 

enabling use of plate clamps and blanket reel rods of 
conventional design. 

Still another object of the invention is to provide for 
the mounting of a printing plate and a blanket on alter 
nate ones of a pair of cylinders by enabling the simple 
and easy transfer of plate clamps and blanket reel rods 
or clamps from one cylinder to the other. 

Another object is to provide a cylinder which is capable 
of interchangeably receiving either plate clamps or blan 
ket reel rods or clamps. . 

Other objects and advantages will be apparent from 
the following description in which reference is made to 
the accompanying drawings. 

According to the invention, each of a pair of cylinders 
is adapted to receive in a gap therein either a blanket 
mounting means or a plate mounting means, whereby 
either a ?exible substantially incompressible printing plate 
or a ?exible resilient blanket may be mounted on the cylin 
der. By interchanging the mounting means, the unit can be 
used to print by the direct letterpress method or by the 
lithographic offset method as desired. 

In the drawings: 
FIG. 1 is a simpli?ed elevational view of the three 

cylinder printing unit which can be easily converted 
from a lithographic offset printing press to a direct print 
ing letterpress, and vice versa. 

FIG. 2 is an enlarged cross-sectional fragmentary view 
of a pair of cylinders of FIG. 1 showing the parts in 
their relative positions when the press is adapted to print 
by the lithographic offset process. 

FIG. 3 is a view similar to FIG. 2 with the parts in 
their relative positions when the press is adapted to print 
by the direct letterpress process. 
FIG. 4 is an elevational view of the cylinders with the 

parts located as illustrated in FIG. 2, and is taken look 
ing from the left of that ?gure with the cylinders being 
in positions of rotation approximately 90° before ar 
riving at the position shown in FIG. 2. 
FIG. 5 is an enlarged fragmentary view of the left end 

of the blanket reel rod of FIG. 4. 
FIG. 6 is an enlarged view of the blanket reel rod pawl 

and ratchet means for locking the blanket reel rod in 
tensioned position, and is taken looking substantially 
along the lines 6——6 of FIG. 4. 
FIG. 7 is a view similar to FIG. 1, but taken on a larger 

scale and illustrating a modi?cation of the invention. 
Referring now to FIG. 1, the preferred type of print 

ing unit adapted to incorporate the present invention is 
shown as comprising an impression cylinder 10, an inter 
mediate cylinder 11, and a third cylinder 12. As will be 
explained in more detail later, when the printing unit 
is adapted to print by the lithographic o?set process, the 
cylinders 10, 11 and 12 will comprise an impression cylin 
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2 
der, blanket cylinder and plate cylinder respectively of 
a lithographic printing unit. When used to print by the 
direct letterpress process, however the cylinders 10, 11 
and 12 will comprise a tympan cylinder, plate cylinder 
and inking cylinder respectively of a letterpress printing 
unit. For purposes of clarity, since the cylinder 11 will 
be a blanket cylinder of the lithographic unit and a plate 
cylinder of the letterpress unit, and since the cylinder 12 
will be a plate cylinder of the lithographic unit and an 
inking cylinder of the letterpress unit, these cylinders 11 
and 12 will be designated with the letters “a” or “b”, the 
letter “a” designating a cylinder when used as a litho 
graphic component, and the letter “b” being used when 
comprising a letterpress component. (Note FIGS. 2 and 3 
for example.) 

Furthermore, since the cylinder 10 will require tympan 
packing when used in the letterpress printing process, but 
conventionally does not require such packing when used 
for lithographic printing, we prefer to construct the cyl 
inder 10 as a tympan cylinder for use with both proc 
esses. The cylinder 10 may therefore be designed as 
shown in the co-pending U. S. application of Robert K. 
Norton, Ser. No. 22,760 ?led April 18, 1960. Since the 
cylinder 10 comprises only an incidental part of the in 
ventive concept claimed herein, suffice it to say that the 
cylinder 10 may be of any suitable construction. 
The cylinder 12 has located thereabove a conventional 

inker 13 which includes a plurality of ink form rolls 14. 
In addition, a lithographic dampening unit 15 is provided 
on the approaching side of the inker 13 as related to the 
direction of rotation of the cylinder 12. The dampen 
ing unit may be of any construction, and may dampen 
the plate directly or through certain of the ink form rolls 
as is well known. For purposes of this invention, it is 
su?icient to understand that the dampening unit is 
mounted to be movable between operative and inoper 
ative positions as shown in dotted and full lines respec 
tively in FIG. 1. When the printing unit is used for print 
ing by the lithographic process, the dampener is made 
operative and is located in the dotted line position of 
FIG. 1. When the unit prints by the direct letterpress 
process, however, the dampener is moved to the right as 
shown in FIG. 1 to an inoperative position. 

Lithographic offset printing unit 
Let us now assume that the unit described in FIG. 1 

is being used for printing by the lithographic offset proc 
ess. Under such conditions, as can be seen in FIG. 2, 
the blanket cylinder 11a and the plate cylinder 12a are 
adapted to run in rolling contact and are preferably pro 
vided with bearers 16 and 17 at their respective ends for 
purposes well understood in the art. Since the cylinder 
10 is a tympan cylinder having packing which may be 
varied in thickness to accommodate stocks of varying 
thickness, it too is preferably provided with bearers (not 
shown). A conventional lithographic printing plate 18 
is adapted to be mounted on the cylinder 12a by means 
of a leading edge plate clamp 19 and a trailing edge plate 
clamp 20, both of which are mounted within a gap 21 in 
the cylinder. The blanket cylinder 11a has mounted there 
around a conventional offset blanket 22 which is used to 
transfer the image from the plate 18 to paper or other 
stock passing between the cylinders 10 and 11a. The 
blanket 22 is preferably provided with a blanket bar 23 at 
each end thereof. The blanket bars comprise upper and 
lower strips fastened together by screws in a known man 
ner. The bar 23 at the leading edge of the blanket is 
locked to the cylinder 11a by a portion of a clamp 24, is 
wrapped around the blanket cylinder 11a, and is received 
at its trailing edge by a blanket reel rod 25. Both the 
clamp 24 and the reel rod 25 are adapted to be mounted 
in a gap 26 in the periphery of the blanket cylinder. The 
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blanket is fastened to the reel rod 25 by means of the bar 
23 which seats against an abutment and ?at produced on 
the reel rod 25, and is held thereto by means of screws 27 
in customary fashion. One end of the reel rod 25 has the 
usual pawl and ratchet mechanism 28 as ‘illustrated in FIG. 
6. The reel rod 25 is capable of being rotated to tension 
the blanket around the cylinder and is latched in tensioned 
position by the pawl and ratchet mechanism 28. 

In our preferred embodiment, each of the clamps 19, 
20 and 24 is adapted to be operated in substantially the 
same way. Therefore, the plate clamp operation will 
be described only with reference to the clamp 19. The 
clamp 19 comprises a bar 29 and a movable jaw 35) which 
together form the plate receiving and ‘clamping ele 
ments. The jaw 30 is capable of being rocked about 
the rounded heads of a plurality of screws 31. Move 
ment of the jaw 30 of the clamp 19 in a clockwise di 
rection ‘about the rounded heads of the screws 31 (as 
shown in FIG. 2) is effected by counterclockwise rota 
tion of a camming shaft 32 to the position illustrated. 
Rotation of the shaft 32 may be accomplished by engag 
ing a pin wrench in a hole 34 in an enlarged portion 35 
of the shaft 32. (See FIG. 4.) The parts of the clamp 
19 are shown in plate clamping position in FIG. 2. To 
release the plate 18, the shaft 32 is rotated clockwise 
until a ?at 33 on the shaft 32 is opposite the portion of the 
jaw 30 engaged by the shaft 32 when in clamping position. 
At such time, the jaw 30 is opened to release the plate 
by means of springs (not shown) normally urging the 
jaw 30 in ‘a counterclockwise direction as viewed in FIG. 
2. All of the clamps 19, 20 and 24 are capable of be 
ing moved inwardly of their respective gaps by tensioning 
screws 36 which may be operated by turning knurled 
heads thereon or using a pin wrench in holes 37 in each 
head. The screws 36 engage the ends of pins 38 which 
pass through the bar 29 and engage ‘a ?ller bar 39 re 
ceived in a recess 40, the purpose of which will become 
apparent shortly. The screws 36 function to jack the 
clamps inwardly of their gaps to tension the plate around 
the bar 29 is resiliently urged toward the end of the gap 
by springs 62 at the ends thereof. (See FIG. 4.) 
Therefore, when the screws 36 are actuated in a direc 
tion to relieve the jacking force, the springs will urge the 
bar 29 leftwarclly as shown in FIG. 2, depending, of 
course, on the extent of movement of the screws 36. 

In order to facilitate the receipt of either a plate or 
blanket on the cylinders 11 and 12, the cylinders are 
preferably ground to the same diameter. Since blanket 
and plate thicknesses are generally different, it is neces 
sary to provide packing 41 under the plate 18. 

, The blanket 22 is mounted on the cylinder 11a with its 
leading edge blanket bar 23 being engaged in a recess 42 
of the shape and size of the recess 40 in the cylinder 12a. 
The trailing edge of the blanket has its blanket bar en 
gaged with the reel rod 25 as mentioned previously and 
is locked thereto. It will be noted that the clamp 24 
on. cylinder 11a has been moved inwardly of the gap 
in order for the leading edge blanket bar 23 to be in 
serted in the groove 42. To provide for ease of inser 
‘tion ofthe leading edge blanket bar 23 in the recess 42, 
the clamp 24 has machined therethrough a passage 46. 
A pin may pass through the passage 46 and be engaged 
with a blind hole 46' in the cylinder body to serve in pry 
ing the clamp 24 inwardly of the gap 26 to compress the 
springs 62 and thus enable ready insertion of the blanket 
bar. The springs 62 lock the bar 23 in the recess 42 when 
the prying pin is released. When so locked, the reel rod 
25 which then receives the trailing edge bar 23 may be 
rotated with the pawl and ratchet mechanism 28 provid~ 
ing the necessary latching once the blanket 22 is properly 
tensioned. The identical structure is used in conjunction 
with the plate clamp 19 for receiving and clamping a 
blanket bar 23, as will be seen hereinafter. ' 
With the parts in their positions shown in FIG. 2, the 

cylinders 11a and 12a are adapted for printing by the 
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4 
lithographic olfset process. It will be noted that the 
cylinders 11a and 12a are substantially alike in the shape 
of their gaps and of the recesses 40 and 42, although 
they are of opposite hand. 

Direct letterpress printing unit 
Referring now to FIG. 3, in which the cylinders 11 and 

12 are adapted for printing by the direct letterpress print 
ing process, it will be noticed that the clamps 19 and 24 
are in their same relative locations as when they are used 
for lithographic offset printing. The main difference 
as compared to FIG. 2 is that the plate clamp 20 and the 
.reel rod 25 have been interchanged and are now installed 
on different cylinders. Their manner of functioning re 
mains the same, however. It will be noticed subsequently 
that the two cylinders 11 and 12 are constructed to inter 
changeably receive either the plate clamp 20 or the reel 
rod 25. 

In FIG. 3, the blanket 43 comprises a resilient inking 
surface which is engaged by the ink form rollers 14. 
Consequently, the blanket 43 is merely an inking surface 
of the large inking cylinder 12b. In converting the unit 
from lithographic offset to direct letterpress printing, 
the ?ller bar 39 is removed from the recess 40 of the 
plate cylinder 12a by moving the plate clamp 19 right 
wardly. This can be quickly accomplished as described 
in connection with passage 46 and blind hole 46' for 
clamp 24. The bar 39 is installed in the recess 42 of the 
plate cylinder 1112. With the clamp 19 moved sufficiently 
far to the right vin FIG. 3, the leading edge blanket bar 
23 may be inserted into the recess 40 in the same fashion 
as it was previously seated in the recess 42 of the 
blanket cylinder 11a. The blanket 43 is wrapped around 
the inking cylinder 12b and has its trailing edge blanket 
bar 23 engaged with the blanket reel rod 25, as described 
earlier. The pawl and ratchet mechanism 28 may then 
be used to tension the blanket 43 and latch the reel rod 
25 in tensioned position. 
The cylinder 11b is adapted to receive as relief print 

ing plate 44. Packing 45 is provided between the plate 
44 and the plate cylinder 11b to bring the plate surface 
to the proper height. Ordinarily, relief plates of the 
?exible type disclosed are thicker than the lithographic 
plates 18 previously mentioned with reference to FIG. 2. 
Accordingly, the packing 45 should be adjusted to com 
pensate for such dimensional difference. Such packing 
under any of the plates (or blankets if necessary) may 
be varied as desired for purposes known to those skilled 
in the art. 

FIG. 4 illustrates the lithographic unit of FIG. 2 
looking from the left thereof with the cylinders being 
rotated 90° C. before reaching the position of FIG. 2. 
The cylinders are shown with the blanket and plate re 
moved. It will be seen that the clamps 19 and 20 on the 
cylinder 12a are held in position by gibs or plates 47 
at the ends thereof. The gibs 47 are shown as being 
fastened to the cylinder 12a by means of three screws 
48. To remove the clamp 20 from the cylinder 12a for 
interchanging it with the blanket reel rod 25, the gibs 
47 are removed and the clamp 20 lifted from the cylinder. 
The reel rod 25 is then removed from the cylinder 11a by 
inward movement of pins 49 (FIGS. 4 and 5) against the 
action of springs 50 to disengage latch slide rods 51 from 
coaxial journals 52 through the bearer ends of the cy 
linder 11a. Pawls 53 fastened to pins journaled in the 
bearer ends of the cylinders may be removed axially 
from the cylinder. 
With the reel rod 25 and the clamp 20 removed from 

their cylinders, they may now be interchanged by turning 
them end for end and each installed in the place previously 
occupied by the other. The latch slide rods 51 on the 
reel rod may now be engaged with coaxial journals 55 
in the cylinder 12a, and the pins for the pawls 53 may 
be installed in holes 56 in the right end of cylinder 12a 
as shown in FIG. 4., At this point, gibs 5'7 holding the 
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clamp 24 in place on the cylinder 11a are removed and 
installed in position to hold the clamp 19 to cylinder 12a. 
In addition, the gibs 47 which were formerly on the 
cylinder 12a, are now located on the cylinder 11a. Tapped 
holes are shown as being provided for such installation 
to now hold the clamps 20 and 24 to the cylinder 11a. 
The springs 62 will also be assembled in their respective 
positions. With the parts in the positions just described, 
they will have been converted from printing by litho 
graphic offset to printing by the direct letterpress printing 
process. 
With reference to FIG. 5 which shows the left end of 

the blanket reel rod 25 on a larger scale than illustrated 
in FIG. 4, it will be noticed that the pin 49 is capable 
of sliding the latch slide rod 51 axially against the action 
of the spring 50, and may be latched inwardly by move 
ment of the pin 49 angularly about the axis of the blanket 
reel rod to cause it to engage in an o?set latch groove 58 
in the reel rod. 

In FIG. 7, we illustrate a modi?ed version of our in 
vention. This modification provides for the blanket 
clamps and plate clamps to be mounted in individual 
inserts 519 and 60 respectively, with the cylinders 11' and 
112' being adapted to receive either one of the inserts in 
properly aligned condition when they are turned end 
for end. Each of the inserts 59 and 60 is provided with 
a channel or U-shaped support which may be fastened 
by bolts 61 to properly a?ix it to a cylinder. It is to be 
understood that pawl ‘and ratchet mechanism is provided 
for the insert 59, and such mechanism is preferably 
carried directly thereby to latch the blanket reel rod .215 
‘in tensioned position when required. 

While we have described our structure primarily in 
relation with the direct letterpress and lithographic off 
‘set processes, it is obvious that the cylinder arrangement 
enables use of the structure with still other printing 
processes. For example, printing may be accomplished 
by indirect relief printing, commonly called “dry oifset.” 
In such case, the clamps and reel rod would be arranged 
as when printing by the lithographic method. The cylin 
der '11 would carry a blanket, and the cylinder 12 would 
carry a relief plate similar to the letterpress relief plate, 
except for reading opposite to the letterpress plate, as is 
well known. 
Various other modi?cations and changes may be made 

in the details of construction, without departing from 
the spirit and scope of the claims. 

Having described our invention, 1We claim: 
1. A three~cylinder convertible printing unit having 

?rst, second and third cylinder members arranged for 
rotation about three parallel axes for printing either di 
rectly from a ?exible printing plate or by offset from a 
?exible compressible blanket. 
an inker having ink rollers, 
‘said ?rst cylinder member being arranged to support 

print-receiving material passing through a printing 
zone, 

?rst mounting mean-s constructed to releasably receive 
solely the ends of a ?em'ble, substantially incompres 
sible printing plate element and including a member 
movable for tensioning an end of said printing plate 
element, 

second mounting means constructed to releasably re 
ceive solely the ends of a flexible, compressible 
blanket element and including a member rotatable 
on an axis parallel to the cylinders for tensioning an 
end of said blanket element, 

means on said second cylinder member for securing 
thereto at least the tension-ing member of either 
‘said ?rst or said second mounting means for move 
ment about the axis of said second cylinder mem 
‘ber, with the, corresponding element received there 
by being adapted .to run in rolling contact with the 
print-receiving material at said printing zone while 
supported by said ?rst cylinder member, 
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6 
and means on said third cylinder member for securing 

thereto at least the tensioning member of either said 
?rst or said second mounting means for movement 
about the axis of said third cylinder member, with the 
corresponding element received thereby being adapted 
to run in rolling contact with said ink rollers and 
with the element secured to said second cylinder 

> member, 
. said second and third cylinder members each having 

an effective circumferential surface for supporting 
said elements and each having a gap providing iden 
tical seats for at least the tensioning members of each 
said ?rst and said second mounting means whereby 
said second and third cylinder members may inter 
changeably receive the tensioning members of said 
?rst and said second mounting means to enable 
print-receiving material to be printed at the print 
ing zone from a selected one of said elements and 
ink to be transferred from said ink rollers to said 
selected one of said elements by the other of said 
elements. 

2. The invention set forth in claim 1 wherein means is 
provided in the gap of each of said second and third 
cylinder members tor cooperating with said rotatable 
member in the tensioning of a ?exible blanket element 
held thereby. 

3. The invention set vforth in claim t1 wherein each of 
said ?rst mounting means and said second mounting 
means is carried by individual frame means, and wherein 
the identical seats in said gaps interchangeably receive 
said individual ‘frame means. 

4. A three-cylinder convertible printing unit having 
?rst, second and third cylinder members arranged for 
rotation about three parallel axes for printing either di 
rectly ~?rom a ?exible printing plate or by offset from 
a ?exible compressible blanket, 
an inker having ink rollers, 
said ?rst cylinder member being arranged to support 

print-receiving material passing through a printing 
zone, 

?rst mounting means constructed to releasably receive 
the ends of a ?exible, substantially incompressible 
lprinting plate element and including a member mov 
able tor tensioning said printing plate element, 

second mounting means constructed to releasably re 
ceive the ends of a ?exible, compressible blanket 
element and including a member rotatable on an 
axis parallel to the cylinders for tensioning said 
blanket element, 

and means on each of said second and third cylinder 
members for releasably securing the tensioning 
member of either said ?rst or second mounting 
means thereto, 

said second and third cylinder members each having an 
eifective circumferential surface for supporting said 
elements and each having a gap providing identical 
seats for said tensioning members whereby said sec 
ond and third cylinder members may interchange 
ably receive said tensioning members to enable print 
receiving material to be printed in the printing zone 
from a selected one of said elements and ink to be 
transferred from said ink rollers to said selected 
one of said elements by the other of said elements. 

5. A convertible printing press having a three-cylinder 
printing unit for printing either directly from a ?exible 
printing plate or by offset from a ?exible compressible 
blanket onto print-receiving material, comprising 
an impression cylinder; 
an intermediate cylinder adapted to run in rolling con 

tact with the impression cylinder; 
a third cylinder adapted to run in rolling contact with 

the intermediate cylinder, each of said intermediate 
and third cylinders having a gap therein; 

means for mounting the ends of a ?exible compressible 
blanket in one and for mounting the ends of a 
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?exible substantially incompressible printing plate 
in the other of the gaps of said intermediate and 
third cylinders, said mounting means including a 
leading edge clamp on each of said intermediate 
and third cylinders (for receiving and holding one 
end of either the blanket or the plate, a trailing 
edge plate clamp ‘for receiving a printing plate, said 
trailing edge plate clamp including means for bodily 
moving the clamp to tension a plate held thereby, 
a rotatable ‘reel rod for receiving the trailing end 
of a blanket, said reel rod including means for ro 
tating the rod including means for rotating the rod 
to tension a blanket held thereby and ‘for locking 
it in a (preselected position; 

and identical seat means in each of said gaps for inter 
changeably mounting the trailing edge plate clamp 
and the reel rod on the intermediate and third cylin 
ders. 

6. A convertible printing press having a three-cylinder 
printing unit for printing either directly from a ?exible 
printing plate or by offset ‘from a [?exible compressible 
blanket onto print-receiving material, comprising 

an impression cylinder; 
an intermediate cylinder adapted to run in rolling c0n~ 

tact with the impression cylinder; 
21 third cylinder adapted to run in rolling contact with 

the intermediate cylinder, each of said intermediate 
and third cylinders having a gap therein; 

means for mounting a ?exible compressible blanket by 
means of blanket bars carried by the ends thereof 
in the gap of one of said intermediate and third 
cylinders and for mounting a ?exible substantially 
incompressible printing plate in the gap of the other 
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of said intermediate and third cylinders, said mount 
ing means including a leading edge clamp on each 
of said intermediate and third cylinders for receiv 
ing and holding either a leading edge bar of the 
blanket or a leading edge of a plate, a trailing edge 
plate clamp for receiving the printing plate, said 
trailing edge plate clamp including means for bodily 
moving the clamp to tension a plate held thereby, a 
rotatable reel rod having means for receiving a 
blanket bar at the trailing end of a blanket, said 
reel rod including means for rotating the rod to ten 
sion a blanket held thereby and locking it in pre 
selected positions; 

and identical seat means in each of said gaps for inter 
changeably mounting the trailing edge plate clamp 
and the reel rod on the intermediate and third cylin 
ders. 
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