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(57) Un support (20) de godet destine€ a faire tourner un
godet (12) de modification de I'encre se compose d un
boitier (22) possedant la chambre (26) de reception de
godet et un butorr (28) s’¢tendant dans cette chambre
(26). Au cours de 'encrage de la plaque d he€liogravure
(14), le butoir touche le godet d’encre (12) pour le faire
tourner a I"'1inteneur de la chambre (26). Au cours de cette
phase, ¢’est le mouvement relatit de la plaque (14) et du
godet d’encre (12) qui fait que le butoir (28) touche le
ogodet d’encre (12). Un deuxieme butoiwr (30) s’¢tend
dans ladite chambre (26). Un procéde d’encrage d une
plaque d h¢liogravure consiste a encrer la plaque par un
mouvement relatif entre un godet d’encre et la plaque, et
la rotation du godet d’encre au cours de 1’encrage de
maniere a ce qu un bord dudit godet touchant la plaque
tourne par rapport a elle. Le mouvement relatif est a
[’origine de la rotation.
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(57) A cup holder (20) for rotating a doctoring ink cup
(12) mcludes a housing (22) with a cup receiving
chamber (26) and a bumper (28) extending mnto the
chamber (26). The bumper contacts the mk cup (12) to
rotate 1t within the chamber (26) during mking of a
oravure plate (14). It 1s the relative motion of the plate
(14) and the 1nk cup (12) during inking of the plate (14)
which causes the bumper (28) to contact the ink cup (12).
A second bumper (30) extends into the cup receiving
chamber (26). A method of mking a gravure plate
includes inking the plate by relative motion between an
ink cup and the plate, and rotating the ik cup during
inking such that an edge of the ink cup 1n contact with the
plate rotates with respect to the plate. The rotation 1s
caused by the relative motion.
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(54) Title: ROTATING INK CUP
(57) Abstract

A cup holder (20) for rotating a doctoring 1nk cup
(12) includes a housing (22) with a cup receiving chamber
(26) and a bumper (28) extending into the chamber (26).
The bumper contacts the ink cup (12) to rotate it within
the chamber (26) during inking of a gravure plate (14). It
is the relative motion of the plate (14) and the ink cup (12)
during inking of the plate (14) which causes the bumper
(28) to contact the ink cup (12). A second bumper (30)
extends into the cup receiving chamber (26). A method of
inking a gravure plate includes inking the plate by relative
motion between an ink cup and the plate, and rotating the
ink cup during inking such that an edge of the ink cup
in contact with the plate rotates with respect to the plate.
The rotation is caused by the relative motion.
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ROTATING INK CUP

Background of the Invention
The invention relates to ink cups for doctoring

gravure printing plates.

A pad printing machine includes an ink cup
supported in an inverted position and in contact with a
gravure printing plate mounted for reciprocal motion
below the ink cup to transfer ink to a printing pad. The
ink cup includes a plate contacting edge which serves as
a sliding seal between the ink cup and the gravure
printing plate and as a doctor blade for ensuring that
only the engraved portions of the gravure printing plate

contain ink.

Summary of the Invention

The invention features a cup holder that
automatically rotates a doctoring ink cup. The holder
includes a housing with a cup receiving chamber and a
bumper extending into the cup receiving chamber. The
bumper contacts the ink cup to rotate it within the cup
receiving chamber during inking of a gravure plate. It
is the relative motion of the gravure plate and the ink
cup during inking of the gravure plate which causes the
bumper to contact the ink cup.

Preferred embodiments have a second bumper
extending into the cup receiving chamber. A low friction
contact, e.g., a bearing assembly, interfaces with the
doctoring ink cup. Magnets mount the cup holder to the
gravure plate in a pad printing machine.

According to another aspect of the invention, a
cup assembly for inking a gravure plate includes a
doctoring ink cup and a cup holder for rotating the
doctoring ink cup.

A method of inking a gravure plate with a
doctoring ink cup, according to the invention, includes
inking the gravure plate by relative motion between the
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doctoring ink cup and the gravure plate, and rotating the
ink cup during inking such that an edge of the ink cup in
contact with the gravure plate rotates with respect to
the gravure plate, the rotation being caused by the
relative motion.

According to another aspect of the invention, a
method of inking a gravure plate with a doctoring ink cup
includes providing a cup holder for rotating the
doctoring ink cup, and 1nking the gravure plate by
relative motion between the doctoring ink cup and the
gravure plate such that contact of the doctoring ink cup
with the bumper causes rotation of the doctoring ink cup.
Another advantage 1s that the ink cup and plate do no
"WEAR" into each other, preventing interchangability with
other plate and cup combinations.

The ink cup rotates without the need for
additional moving parts beyond the ink cup and the
gravure plate. Rotation of the ink cup helps provide
even, i.e., flat, wear of the cup’s plate contécting edge
and the gravure plate by gradually exposing their
surfaces to any high or uneven (non-flat) points of
contact. This can extend the service life of the ink cup
and the gravure plate, and permit interchanging of the
ink cup and gravure plate with other ink cups and gravure
plates since the ink cup and gravure plate do not "wear"
into each other. Additionally, cup rotation provides
good ink lubrication at the ink cup/gravure plate
interface, resulting in lessened wear of the cup’s plate
contacting edge and further extension of the service life
of the ink cup.

Other features and advantages will be apparent
from the following description and from the claims.

Brief Description of the Drawings

Fig. 1 is a schematic of a pad printing machine;
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Fig. 2 is a schematic of a cup holder and a
doctoring ink cup of the pad printing machine of Fig. 1;
Fig. 3 is an exploded view of the cup holder of

FIG. 2;
Fig. 4 is an exploded view of a mount assembly;

Fig. 4A shows the cup holder locating in the mount
assembly of Fig. 4;

Fig. 5 is a diagrammatic illustration of the
doctoring ink cup located within the cup holder;

Fig. 5A is a diagrammatic illustration of the
motion of the doctoring ink cup during inking of a

gravure plate; and
Fig. 5B is an additional diagrammatic illustration

of the motion of the doctoring ink cup during inking of a
gravure plate.

Description of the Preferred Embodiment

Referring to Fig. 1, a pad printing machine 10
includes a rotating doctoring cup 12 located within a cup
holder 20 and positioned over a movable printing plate 14
engraved with a pattern to be printed. Doctoring cup 12
defines an ink well 17 (see Fig. 2) and has a plate
contacting edge 13. To pick-up ink from plate 14 for
transferring to an object to be printed (not shown),
plate 14 moves from below cup 12 and a pad, not shown, 1is
lowered onto the plate. Movement of plate 14 relative to
plate contacting edge 13 removes excess ink from plate 14
so that contact of pad 15 with plate 14 transfers only
the desired image to the pad.

Referring to Fig. 2, rotating doctoring cup 12 is
located within a cup receiving chamber 26 of cup holder
20. A housing 22 of cup holder 20 has an inner wall 24
defining cup receiving chamber 26. A pair of bumpers 28,
30, made from, e.g., an elastomer such as nitrile rubber
having a durometer of 60 Shore A, are located within

passages 32, 34, respectively, 1n inner wall 24. Bumpers
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28, 30 extend from passages 32, 34 into cup receiving
chamber 26 such that the bumpers are in position to
intermittently contact a doctoring cup 12 located in cup
receiving chamber 26 to cause doctoring cup 12 to rotate,
described further below. The term bumper is meant to
include anything extending into cup receiving chamber 26
and causing ink cup 12 to rotate, as described further
below. Housing 22 defines side notches 36, 38 which
facilitate placement of cup 12 into cup receiving chamber
26.

Referring to Fig. 3, cup holder 20 is shown with
cup receiving chamber 26 facing downward, this being the
position of cup holder 20 during use in pad printing
machine 10. Housing 22 of cup holder 20 defines four
holes 40 in which magnets 42 are placed. Magnets 42
attract plate 14 to cup holder 20 to hold cup 12 and
plate 14 in contact during loading and unloading of the
cup/plate assembly into and out of pad printing machine

10.
Cup holder 20 further includes a bearing assembly

44 which is mounted to housing 22 in a bearing mount 46.
Bearing assembly 44 includes a cup contacting ring 48
having a first portion 50 of larger outer diameter than a
second portion 52. The two portions 50, 52 define a
shelf 54 therebetween that prevents the cup contacting
ring (48) from falling out. Second portion 52 terminates
in a cup contacting surface 55. Bearing assembly 44
further includes a bearing 56 and a mounting plate 58.

Bearing mount 46 in housing 22 is defined by a
central hole 57 which receives cup contacting ring 48 and
bearing 56, and a counterbore 60 which receives mounting
plate 58. Housing 22 defines a larger diameter section
59 for receiving ring portion 50 and a smaller diameter
through hole 63 for receiving ring portion 52. Sections
59 and through hole 63 define a ledge 62 therebetween
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which, together with shelf 54, prevent cup contacting
ring from falling through through hole 63. To mount
bearing assembly 44 to bearing mount 46, mounting plate
58 defines three holes 64 for receiving screws 68 and

5 housing 22 defines three holes 66 for receiving screws
68.

With ink cup 12 positioned in chamber 26, a bottom
surface 19 (see Fig. 2) of ink cup 12 contacts ring
surface 55 and lifts ring 48 such that ring shelf 54 is

10 not 1in contact with ledge 62. Bearing assembly 44 and
bearing mount 46 are dimensioned such that ring 48 is
free to rotate when ring surface 55 is in contact with
bottom surface 15 of ink cup 12 to provide a low friction
contact between cup holder 20 and ink cup 12. For

15 example, portion 52 has a diameter of 0.4" and portion 54
has a diameter of 0.55", while section 59 has a diameter
of 0.6" and through hole 63 has a diameter of 0.45".

This "floating" bearing arrangement further acts to
center a doctoring load applied to ink cup 12 to

20 distribute the doctoring pressure evenly on gravure plate
14.

Referring also to Fig. 4, holder 20 is connected
to pad printing machine 10 via a mount assembly 100.
Mount assembly 100 includes links 102 with pins 104.

25 Housing 22 includes clearance cuts 39 leading to radiused
cuts 39a. Clearance cuts 39 allow pins 104 to slide into
place in radiused cuts 39a. Springs 106 put tension on
links 102 to apply a downward, doctoring force on cup
holder 20 through pins 104 as links 102 pivot ébout axis,

30 A. Fig. 4A shows holder 20 located in mount assembly
100.

Rotation of ink cup 12 can extend the service life
of ink cup 12 and gravure plate 14. cCup rotation helps
provide even, i.e., flat, wear of plate contacting edge

35 13 and gravure plate 14, and provides good ink
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lubrication at the ink cup/gravure plate interface.
Without cup rotation, pigment in ink which gets caught
along plate contacting edge 13, at the non-leading and
trailing edges of the cup, polymerizes, building up on
gravure plate 14 making the surface of the gravure plate
uneven resulting in wear of the cup edge.

Referring to Figs. 5-5B, in use, ink cup 12 is
initially centered within chamber 26 defined by wall 24
of housing 22. Movement of gravure plate 14 causes
bumpers 28, 30 to intermittently contact ink cup 12
causing ink cup 12 to rotate. When gravure plate 14
moves along a first direction, arrow 80, the movement of
the plate causes the ink cup to also move along the first
direction relative to housing 22 (Fig. 5A). This motion
results in ink cup 12 contacting bumper 28 which causes
ink cup 12 to slide off center and rotate in a counter-
clockwise direction, arrow 82. When gravure plate 14
moves along a second direction, arrow 84, the movement of
the plate causes the cup to move along the second
direction relative to housing 22 (Fig. 5B). This motion
results in cup 12 contacting bumper 30 which causes 1ink
cup 12 to slide and further rotate in a counter-clockwise
direction, arrow 86. Repeated back and forth motion of
gravure plate 14 with respect to ink cup 12, or
alternatively, repeated back and forth motion of ink cup
12 with respect to gravure plate 14, causes coﬁtinuous
rotation of ink cup 12. '

The relative dimensions of ink cup 12 and cup
receiving chamber 26 are selected to produce rotation of
cup 12. For example, for a cup 12 having an outer
diameter of 2.245", the diameter of cup receiving chamber

26 defined by wall 24 1is 2.294".
Other embodiments are within the scope of the

following claims.
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What is claimed is:
1. A cup holder for rotating a doctoring ink

cup, comprising:
a housing including a cup receiving chamber, and
5 a bumper extending into said cup receiving chamber
for contacting a doctoring ink cup to cause rotation of

the doctoring ink cup within said cup receiving chamber

during inking of a gravure plate.

2. The cup holder of claim 1 further including a
10 second bumper extending into said cup receiving chamber
for contacting the doctoring ink cup to cause rotation of
the doctoring ink cup within said cup receiving chamber

during inking of the gravure plate.

3. The cup holder of claim 1 wherein said bumper

15 comprises an elastomer.

4. The cup holder of claim 1 further including a
low friction contact for interfacing with the doctoring

ink cup.

5. The cup holder of claim 4 wherein said low
20 friction contact comprises a bearing assembly.

6. The cup holder of claim 1 further comprising
magnets for mounting said cup holder to a pad printing

machine.

7. A cup assembly for inking a gravure plate,
25 comprising:

a doctoring ink cup, and

a cup holder for rotating said doctoring ink cup

including
a housing with a cup receiving chamber, and
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a bumper extending into said cup receiving
chamber for contacting said doctoring ink cup to cause
rotation of said doctoring ink cup within said cup
recelving chamber during inking of a gravure plate.

8. A method of inking a gravure plate with a
doctoring ink cup, comprising:

inking said gravure plate by relative motion
between said doctoring ink cup and said gravure plate,

and

rotating said ink cup during inking such that an
edge of said ink cup in contact with said gravure plate
rotates with respect to said gravure plate, said rotation
being in response to the relative motion.

9. A method of inking a gravure plate with a
doctoring ink cup, comprising:
providing a cup holder for rotating said doctoring
ink cup, said cup holder including
a housing including an inner wall defining a
cup receiving chamber, and
a bumper extending into said cup receiving
chamber for contacting the doctoring ink cup, said bumper
causing rotation of the doctoring ink cup within said cup
receiving chamber during inking of a gravure plate, and
inking said gravure plate by relative motion
between said doctoring ink cup and said gravure plate
such that contact of said doctoring ink cup with said
bumper causes rotation of said doctoring ink cup.
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FIG. 5

FIG. 5A
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