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[57] ABSTRACT 

A printing cylinder, divided into several peripheral 
segments which are limitedly radially displaceable on 
a rotating ?rst hub, coacts with an array of supporting 
arms radiating from a rotating second hub whose axis 
is generally parallel to that of the ?rst hub, the orbits 
of the segments in an outwardly extended position in 
tersecting with those of a set of revolving cups carried 
on individually rotatable mandrels on the supporting 
arms. The segments or the mandrels are additionally 
tiltable about pivotal axes lying in their plane of rota 
tion in order to compensate not only for disparities in 
the wall thickness of different cups but also for nonu 
niform wall thickness of a single cup to be imprinted. 

10 Claims, 9 Drawing Figures 
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MACHINE FOR PRINTING ON CUPS AND THE 
_ LIKE 

My present invention relates to a machine for im 
printing, e. g. by the offset method, generally cylindrical 
workpieces such as cups of paper or plastic material. 
Such cups, widely used in the food industry, are 

frequently imprinted with informative, decorative 
and/or advertising messages, often in two or more 
colors. For this purpose they-can be conventionally 
mounted on an array of rotatable mandrels moving past 
a printing cylinder. 

For a sharp reproduction of the message characters 
and other symbols on the outer surface of the work 
piece it is necessary, in these conventional systems, to 
minimize deviations of that surface from a figure of 
revolution centered on the axis of rotation of the man 
drel; this requirement, however, is not-always met as 
wall thicknesses of, say, injection-molded cups are sub 
ject to variations not only as between different .cups but 
also over the circumference of a .single workpiece. 
Such imperfections, usually on'the orderof 0.1 to 0.5 
mm, have been compensated heretofore by covering 
the printing cylinder with an elastic layer serving as a 
carrier for the printing matrix or matrices. The necessa 
ry deformability of these layers, however, impairs (the 
accuracy of reproduction so that ?ne details could be 
lost. 

It is, therefore, the general object of my‘present in 
vention to provide an improved printing vmachine of 
this type in which the aforestated disadvantages are 
avoided. . 

Owing to the accuracy with which the cylinder and 
the workpiece has heretofore to confront each other 
during the printing operation, conventional systems for 
the imprinting of cups and the like were provided with 
intermittent drive means so as to halt the ‘movement of 
the cups or other articles past the cylinder (or vice ver 
sa) during printing, with the result that not more than 
12,000 to 14,000 cups per hour could be printed in a 
typical machine of this nature. Another object of my in 
vention, therefore, is ‘to provide an improved cup 
printer enabling continuous movement of both the 
cylinder and the cups with consequent increase in out 
put and a longer service life of the equipment owing'to 
reduced wear. 
These objects are realized, pursuant to ‘the present 

invention, by the provision of two sets of supports 
revolving about hubs with substantially parallel axes in 
limitedly intersecting orbits and with freedom of rela 
tive radial displacement against an outwardly directed 
biasing force, one set of supports carrying printing 

,, matrices while the other set of supports accommodates 
the workpieces with freedom of rotation about in 
dividual axes. In the ‘zone of orbital intersection, either 
the support carrying the printing matrix or the one car 
rying the rotating workpiece yields suf?ciently to let 
the matrix bear upon the confronting workpiece sur 
face with the necessary contact pressure which remains 
substantially uniform throughout that zone. Naturally, 
it is also possible to bias both sets of supports, rather 
than just one set, into a radially extended position while 
permitting their inward retraction upon contact 
between the workpiece and the matrix. 

Advantageously, pursuant to another feature of my 
invention, the two sets :of supports are also provided 
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2 
with a second degree of relative freedom to compen 
sate for surface irregularities of a given workpiece, 
sucha nonuniform wall thickness of a single cup. To 
this end the supports of one set are mounted on an as 
sociated hub with freedom of movement about respec 
tive pivotal axes parallel to their plane of rotation, thus 
enabling the generatrices of the cylindrical or slightly 
conical cups to align themselves with those of the print 
ing matrices regardless'of variations in wall thickness. 

‘In a preferred embodiment, the. matrix supports have 
the shape of cylinder segments secured-to respective 
‘mounting blocks which in turn are slidable on guide 
rods radiating from the hub. The outwardly acting bias 
ing force may then be provided by air cylinders formed 
in these blocks, these cylinders being open toward the 
hub to receive pistons carried thereon whereby a 
volume of compressed air in each cylinder exerts an 
outward force on the block and the corresponding 
cylinder segment. Thelatter may be connected with the 
block through a swivel head affording the 
aforedescribed second degree of relative freedom. 

In accordance with a further feature of my invention, 
stationary guide rails or the like alongside the orbit of 
the cylinder segments engage rollers or other coacting 
formations on the blocks and/or on the segments for 
the purpose of starting an inward retraction of each 
segment as it approaches the zone of intersection, 
thereby softening the impact between the segment and 
the next workpiece to be imprinted,.and/or for main 
taining a predetermined attitude of the swivelable seg 
ment at locations remote from the zone of intersection 
to facilitate the transfer of ink to the segment from an 
associated printing roller. . 
‘The above and other features of my invention will be 

described in detail hereinafter with reference to the ac 
companying drawing in which: 

FIG. la shows, inaxial section, a cup mounted on a 
mandrel for imprinting by a machine embodying my 
present improvement; 

FIGS. lb and 1c are views similar to FIG. la showing 
cups of somewhat irregular shape; 

FIG. 2 is a side-elevational view of a printing cylinder 
forming part of my improved machine; 

FIG. 3 is a sectional view of the printing cylinder 
taken ‘on the line III -- III of FIG. 2; 

FIG. 4 is a diagrammaticside-elevational view of the 
printing cylinder of FIGS. 2 and 3 together with an 
array of cup-supporting mandrels cooperating 
therewith; 

FIG. 5 is a top view of the assembly of FIG. 4; 
FIG. ‘6 is a fragmentary view similar to FIG. 4, illus 

trating a modi?cation; and 
FIG. 7 is a'fragmentary view similar to FIG. 5, relat 

ing to the embodiment of FIG. 6. 
In FIG. la there is shown, diagrammatically, a man 

drel 22 mounted on a hollow spindle 41 for rotation 
about an axis 31. A cup 50a of plastic material is sup 
ported on the mandrel .11 and is ?rmly held thereon by 
suction exerted through the hollow spindle 31 as in 
dicated by an arrow 42; to ‘release the ‘cup from the 
mandrel, this suction is relieved or replaced by air pres 
sure directed toward the bottom of the cup. 

FIG. lb shows a similar cup 50b which, however, is 
heavier at the left than at the right. Another cup 50c 
shown in FIG. 1c is also irregular in shape by having a 
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peripheral wall tapering downwardly on the left and up 
wardly on the right. The divergence in wall thickness 
has been exaggerated in FIGS. 1b and 10 for the sake of 
clarity. 
With conventional cup printers as discussed above, 

workpieces such as those shown in FIGS. lb and 16 
could not be properly imprinted and would usually be 
classi?ed as rejects. In my improved system described 
hereinafter, these workpieces can be handled in the 
same manner as the cup 500 in FIG. 1a. 

FIGS. 2 and 3 show a cylinder designed for offset 
printing, comprising four peripheral segments I 
mounted on respective blocks 2 which are slidably sup 
ported by rods 8 radiating from a central hub 5. Each 
block 2 is guided for radial movement by a pair of these 
rods 8 which are received in parallel bores 35 of the 
block. 
Segments 1, whose outer peripheral surfaces carry 

printing matrices not shown, are pivotally connected 
with their blocks 2 through pins 3 and swivel heads 36 
which form integral extensions of these blocks. The 
pivotal axes 32 of the segments 1, de?ned by their pins 
3, lie within the plane of rotation of the segments which 
have bearings 4 engaged by the reduced tips 3’ of the 
pins. It will be noted that these axes 32 are radially off 
set from the central axis of hub 5 so as to be approxi 
mately tangent to the orbit of the segments 1. Retaining 
bolts 14 are screwed into the hub 5 and have heads 
bearing upon a shoulder 37 of each block 2 for limiting 
the outward displacement thereof. 
Hub 5 has a shaft 7 driven by a motor 38, an exten 

sion 6 of this shaft being formed with a central bore 13 
communicating via transverse channels 12 with several 
air cylinders 9, open toward hub 5, by way of tubular 
stems of respective pistons 10 received in these cylin 
ders. Air under pressure, from a source symbolized by 
an arrow 45, is thus fed to these air cylinders to main 
tain therein an elastic gas cushion acting upon the 
pistons 10 to bias the blocks 2 radially outwardly with 
reference to the hub. Each block 2 and each segment 1 
is provided with a respective guide roller 15 and 16 en’ 
gageable with associated tracks 23, 23' and 24 (FIG. 4) 
in certain angular positions thereof. 
As further illustrated in FIGS. 4 and 5, segments 1 

revolve in an orbit O’, centered on the axis of shaft 7, 
which intersects between points D1 and D2 with an orbit 
0” of a set of mandrels 22 which are rotatably sup 
ported, with the aid of hollow spindles 41 as described 
in connection with FIG. 10, on a set of arms 43 radiat 
ing from a hub 44 whose shaft 21 is driven from a 
motor 40. Arms 43 also form conduits for the applica 
tion of suction or pressure to the spindles 41 as 
described above. Motors 38 and 40 continuously drive 
the segmental matrix support 1 and the cup support 22 
in the same direction, here clockwise, as indicated by 
arrows A and B. 
Arrayed about the periphery of the printing cylinder 

1, 2, at locations remote from the zone of intersection 
of orbits 0' and 0", are several inking rollers 20a, 20b, 
20c and 20d. If the four segments 1 are designed to 
carry complementary matrices or cuts of different 
color, these rollers are selectively moved into contact 
with the respective segments to coat them with suitably 
colored ink. It will be noted that the track 24, engaging 
the guide rollers 16 of the segments 1, maintains these 
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4 
segments in the proper attitude and position for en 
gagement with the inking rollers over their entire axial 
length. On the other hand, curved rail 23 and the co 
operating track segment 23’ impart an inward thrust to 
a roller 15 of a block 2 whose segment 1 approaches 
the point of intersection D2 so as to de?ect that seg 
ment from its orbit to cushion the shock of its engage 
ment with an oncoming mandrel 22 carrying a cup to 
be imprinted. This cup and its mandrel are then en 
trained for counterclockwise rotation (arrow C) as 
viewed in FIG. 4. It will be apparent that the relative or 
bital speeds VA and VB of segments 1 and mandrels 22 
should be such that the printing cylinder performs a full 
revolution and the cup rotates four times about its axis 
as they pass in mutual contact through the region 
between points DI and D2 if, as assumed above-each of 
the four segments is to print a different color on the 
cup. This could also be achieved, though less con 
veniently, with the hubs 5 and 44 rotating in opposite 
directions. _ 

In FIGS. 6 and 7 I have shown the four segments 30 
of a similar printing cylinder whose shaft 107, however, 
is inclined at a small angle to the shaft 121 of a disk 34 
serving as a support for the mandrels 22. In this em 
bodiment the spindles (41 in FIG. 1a) carrying the 
mandrels 22 are replaced by the extremities of 
gooseneck-shaped rocker arms 39 which are journaled 
in sleeves 33, integral with disk 34, for rotation about 
pivotal axes 132 lying again parallel to or in the plane 
of rotation of the mandrels. It will be noted that axes 
132, like the swing axes 32 of the segments 1 in» the 
preceding embodiment, substantially bisect the height 
of the mandrels whereby an article similar to cups 500 
(FIG. 1c) can pivot in one sense or the other to com 
pensate for its divergent wall thickness as described 
above. Stops, not shown, limit the swing of the man 
drels 22 in the system of FIGS. 6 and 7 and of segments 
1 in that of FIGS. 2 - 5. As will be apparent from FIG. 
6, axes 132 are remote from the central axis of rotation 
and are substantially tangent to the orbit of the man 
drels 22. 
The printing cylinder of FIGS. 6 and 7 may be pro 

vided with the aforedescribed guiding system 15, 23, 
23'; rollers 16 and tracks 24 will be omitted, however, 
since the segments 30 are not pivotable. 
With a system as disclosed above, plastic and paper 

cups can be imprinted at a rate greatly exceeding the 
number of 12,000 to 14,000 per hour realizable with 
conventional cup printers. 

Naturally, the outward biasing of segments 1 or 30 
could also be accomplished with the aid of springs sup 
plementing or replacing the air cushions 9 of FIG. 2. 

lclaim: 
l. A printer for generally cylindrical workpieces, 

comprising a ?rst hub rotatable in a plane about a first 
central axis; a set of ?rst supports substantially in the 
shape of cylinder segments arranged in a circle cen 
tered on said ?rst axis and adapted to carry respective 
printing matrices; a second hub rotatable in a plane 
about a second central axis generally parallel to said 
?rst axis; a set of second supports arranged in a circle 
centered on said second axis for holding said work 
pieces with freedom of rotation about individual axes; 
?rst mounting means connecting said ?rst supports 
with said ?rst hub; second mounting means connecting 
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said second supports with said second hub; and drive 
means for rotating said hubs with the orbit of said 
matrices limitedly intersecting the orbit of said work 
pieces; at least one of said mounting means including 
biasing means for urging the associated supports radi 
ally outwardly into an extended position de?ning the 
corresponding orbit while enabling inward yielding of 
said associated supports upon contact between said 
workpieces and said matrices along the zone of inter 
section of their orbits; the supports of at least one set 
being secured to their hub by the associated mounting 
means with freedom of pivotal motion about respective 
swing axes which pass through the last-mentioned sup 
ports in a direction parallel to their plane of rotation. 

2. A printer as de?ned in claim 1 wherein said 
second supports include a peripheral array of sleeves 
centered on said swing axes and rocker arms in said 
sleeves swingable about said pivotal axes, said rocker 
arms terminating in mandrels rotatable about axes 
transverse to said swing axes. 

3. A printer as de?ned in claim 1 wherein said work 
pieces are cup-shaped, said second supports including 
mandrels ?tting inside said workpieces and suction 
means on said mandrels for releasably retaining said 
workpieces thereon. 

4. A printer as de?ned in claim 1 wherein said hubs 
are provided with continuously operative“ drive means 
for rotating same. 

5. A printer as de?ned in claim 1 wherein said ?rst 
mounting means comprises a set of guide rods radiating 
from said ?rst hub and a set of blocks slidably engaging 
said guide rods, said biasing means bearing upon said 
blocks. 

6. A printer for generally cylindrical workpieces, 
comprising a ?rst hub rotatable in a plane about a ?rst 
axis; a set of ?rst supports substantially in the shape of 
cylinder segments centered on said ?rst axis and 
adapted to carry respective printing matrices‘; a second 
hub rotatable in a plane about a second axis generally 
parallel to said ?rst axis; a set of second supports cen 
tered on said second axis for holding said workpieces 
with freedom of rotation about individual axes; ?rst 
mounting means connecting said ?rst supports with 
said ?rst hub, said ?rst mounting means including a set 
of guide rods radiating from said ?rst hub and a set of 
blocks slidably engaging said guide rods; second 
mounting means connecting said second supports with 
said second hub; drive means for rotating said hubs 
with the orbit of said matrices limitedly intersecting the 
orbit of said workpieces; and biasing means bearing 
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6 
upon said blocks for urging said segments radially out 
wardly into an extended position de?ning the orbit of 
said matrices while enabling inward yielding of said 
segments upon contact between said workpieces and 
said matrices along the zone of intersection of their or 
bits, said biasing means including a set of air cylinders 
on said blocks open toward said ?rst hub and a set of 
pistons on said ?rst hub received in said air cylinders. 

7. A printer as de?ned in claim 6 wherein the sup 
ports of at least one set are secured to their hub by the 
associated mounting means with freedom of pivotal 
motion about a swing axis parallel to their plane of 
rotation. 

8. A printer as defined in claim 6, further comprising 
stationary de?ectin means alongside the_ orbit of said 
segments and coac mg formations on said blocks for 
imparting an initial inward motion to said segments 
upon the approach of said zone of intersection. 

9. A printer for generally cylindrical workpieces, 
comprising a ?rst hub rotatable in a plane about a. first 
axis; a set of ?rst supports substantially in the shape of 
cylinder segments centered on said ?rst axis and 
adapted to carry respective printing matrices; a second 
hub rotatable in a plane about a second axis generally 
parallel to said ?rst axis; a set of second supports cen 
tered on said second axis for holding said workpieces 
with freedom of rotation about individual axes; first 
mounting means connecting said ?rst supports with 
said ?rst hub, said ?rst mounting means including a set 
of guide rods radiating from said ?rst hub, a set of 
blocks slidably engaging said guide rods, and a set of 
swivel heads on said blocks de?ning pivotal axes paral 
lel to their plane of rotation, said segments being ful~ 
crumed on said swivel heads; second mounting means 
connecting said second supports with said second hub; 
drive means for rotating said hubs with the orbit of said 
matrices limitedly intersecting the orbit of said work 
pieces; and biasing means bearing upon said blocks for 
urging said segments radially outwardly into an ex 
tended position de?ning the orbit of said matrices while 
enabling inward yielding of said segments upon contact 
between said workpieces and said matrices along the 
zone of intersection of their orbits. 

10. A printer as de?ned in claim 9, further compris 
ing stationary guide means alongside the orbit of said 
segments and coacting formations on said segments for 
maintaining the latter in a predetermined attitude at a 
location remote from said zone of intersection, and ink 
ing means engageable with said segments at said 
remote location. 

* * * * * 


