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Description

This invention relates to printing rolls, and is
especially applicable to rolls suitable for accepting
photo-originating designs, such as used in the grav-
ure or lithographic printing processes.

Conventionally, a gravure printing surface is pro-
vided by etching the surface of a metal printing roll.
The production of the roll and the need to replace or
discard it after use makes the process very expen-
sive, and only suitable for relatively long printing runs.

In EP 0000410 there is disclosed a printing sleeve
of tapered internal surface and paralle! external sur-
face. It has two or three layers of different metals all
electrolytically deposited, the outer or middle layer
resp. being ground to uniform outside diameter. This
disclosure falls under Art. 54(3) EPC.

US-A-4024045 discloses the production of a sim-
ple metal sleeve by electrolytic deposition on a roller
and its subsequent removal therefrom. The roller can
be tapered to facilitate removal or the sleeve can be
expandable by internal overpressure, and may have
a chromium release coating.

We have previously proposed in BE-A 856427
improved methods of producing printing rolls, particu-
larly for flexographic printing. A sleeve made of plas-
tics material, preferably reinforced plastics material, is
fitted onto a roll core which can be of metal construc-
tion. Thus, for different printing jobs different sleeves
can be used with acommon roll core. In order to assist
in getting the sleeve on and off the core, the internal
diameter of the sleeve is slightly larger at one end than
the other, and the external diameter of the core is simi-
larly slightly larger at one end than the other so that
the sleeve can be slid partly onto the core before it
wedges. The core is provided with apertures in that
region which is initially covered by the sleeve and
through which compressed air can be forced to
slightly expand the sleeve so that it can be slid fully
onto the core.

The present invention, however, provides a
sleeve substantially as described in the foregoing
paragraph, but made in novel manner entirely of metal
so as to provide a conductive path from the inside to
the outside ofthe sleeve to assistin electro-plating the
outer surface of the sleeve.

More particularly, the invention provides a
method of making such a sleeve, comprising taking a
generally cylindrical mandrel the external diameter of
which is slightly larger at one end than the other, and
optionally having fluid outlet apertures in a region
intermediate its ends, coating the outside surface of
the mandrel with a release agent, applying non-elec-
trolytically a first layer of metal over the outside sur-
face of the mandrel, grinding the outside surface of
the first metal layer to provide it with a uniform external
diameter and electroplating an etchable second metal
layer onto the first metal layer. Suitably at least one,
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and preferably both, of the metal layers are copper. It
is particularly preferred that said second layer is cop-
per. The outer surface of the second metal layer can
be finished in conventional manner to provide a sur-
face suitable for gravure printing. Such finishing may
for example take the form of grinding, polishing and
eventually etching to provide the imaged surface, and
possibly flash chrome-plating to provide a more dur-
able finish.

The first layer may be provided by spraying mol-
ten metal onto the outside surface of the mandrel, the
fluid outlet holes having been masked beforehand.
Alternatively, the first layer may be applied by strain-
ing a preformed metal sheet around the mandrel, with
either a helical or a longitudinal butt seam, and weld-
ing the seam to secure the layer. In the case of a
sprayed metal layer, the fluid outlet holes may be
masked before or after application of the release
agent, but preferably they are masked after, using
metal shim, such as copper shim, which is thereby
incorporated in the sprayed metal layer.

The metal sleeve is at some suitable point in the
process removed from the mandrel. This may be done
by applying fiuid, for example air, under pressure to
the apertures in the mandrel so as to slightly expand
the sleeve and allow it to be withdrawn axially from the
smaller diameter end. Removal from the mandrel may
take place when the electro-plated layer has been
fully finished. However, it may be desirable to mount
the sleeve on different mandrels at different stages
during the process ; for example for applying the first
metal layer, for the electro-plating, and for the etching.
In such a case, the sleeve can be removed, in the
manner described, from the one mandrel and fitted
onto the next mandrel by a process which involves
sliding the sleeve over the mandrel until the fluid outlet
holes are covered and then applying fluid under
pressure to the fluid outlet holes to slightly expand the
sleeve so that it can be slid fully onto the mandrel.
However, if the sleeve is transferred from one mandrel
to another between applying the first layer and the
electro-plating application of the second layer, the first
layer may not be sufficiently strong or resilient to with-
stand the fluid pressure without distortion, and other
means may be needed for removing it from the first
mandrel and fitting it to the second mandrel. This may
be achieved by heating and cooling so as to take
advantage of thermal expansion and contraction. The
invention can be further understood by reference to
the accompanying drawings wherein :

Figs. 1, 2 and 3 show diagrammatically in cross-

section the stages in fitting a printing sleeve to a

roll core ;

Fig. 4 shows a diagrammatically enlarged cross-

sectional view of part of one embodiment of

sleeve being produced according to the present
invention ;

Fig. 5 shows a diagrammatically enlarged cross-



3 EP 0 009 360 B2 4

sectional view of part of a second embodiment of
sleeve being produced according to the present
invention ; and
Fig. 6 shows diagrammatically a cross-sectional
side view through one end portion of a mandrel
and sleeve at the electro-plating stage in an alter-
native procedure of the present invention.
Referring to Figs. 1 to 3, the sleeve 10 is made
from a thermosetting resin, such as polyester or
epoxy resin, reinforced with glass fibre, which is pref-
erably spirally wound so as to provide hoop strength
for the sleeve. The outside surface 12 of the sleeve is
of uniform diameter, but the inside surface 14 has a
very small taper from one end to the other. (This taper
is greatly exaggerated in the drawing for the sake of
clarity in explanation). The sleeve is removably moun-
ted to a roll core 16, shown separately in Fig. 1, suit-
ably made of steel, having an axie 18 for rotatably
mounting the core. The outside surface of the core is
similarly slightly tapered, and is dimensioned so as to
allow the sleeve to be manually slid onto the core to
rather more than half its length before the sleeve
wedges on the core as shown in Fig. 2. An air supply
passage 20 extends axially along the core and
emerges at outlets 22 on the surface of the core about
half way along its length. These outlets are thus cov-
ered by the sleeve at the point where the sleeve
wedges onto the core. Compressed air is then applied
through the passage 20 so as slightly to expand the
sleeve and allow it to be completely slid onto the core,
as shown in Fig. 3. The supply of air is then discon-
tinued and the sleeve is then firmly fitted to the core.
Referring to Fig. 4 ; a steel mandrel 38 on which
the sleeve is o be formed has the same general
shape and construction as the roll core 16, but its out-
side diameter, point for point along its length, is very
slightly less than that of the roll core to which the
sleeve is eventually fitted. In this way, the sleeve thus
produced will be slightly undersized with respect to
the roll core, and will therefore be a tight fit on it. The
mandrel has air outiets 22 about halfway along its
length. In the first stage of construction, the outside
surface of the mandrel is covered with a layer 39 of a
silicone release agent. Then a strip or hoop of copper
shim 40 is fitted around the mandrel so as to cover the
outlets 22. Then a particulate copper composition is
sprayed on to form a copper layer 41. This can be
done by known techniques, for example by feeding
copper rod or powder into a spraying head where a
plasma electric arc melts it and forms minute droplets
of molten copper which are protected from oxidation
by an inert gas while they are sprayed onto the sur-
face of the mandrel. The outside surface of this first
layer is then ground so as to produce a uniform out-
side diameter (as compared with the slightly tapering
outside diameter of the mandrel). Then the first cop-
per layer is electro-plated to provide a second copper
layer 42 of desired thickness, the outside surface of
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which is ground, polished, etched to produce the grav-
ure printing surface, and finally flash chrome-plated.

The sleeve is removed from the mandrel by apply-
ing air under pressure to the outlets 22 which slightly
expands the sleeve so that it can be withdrawn
lengthwise from the narrower end of the mandrel.

Referring to Fig. 5 ; in this method, a similar man-
drel 38 is used, and a silicone release agent applied
to it. Then a thin sheet of copper 43 is strained around
the mandrel so as to provide a butt joint 45 which is
secured by plasma welding ; that is using a very nar-
row well-defined electric plasma arc flame produced
from a tungsten tip with inert gas protection, to locally
melt the copper along the seam and weld the two but-
ting edges together. Thereafter this first copper layer
is ground to produce a uniform external diameter, bef-
ore electro-plating the second layer as previously
described.

The all copper sleeves of this invention will gen-
erally have a somewhat smaller taper than the corre-
sponding reinforced plastics sleeves referred to
above. For example a taper of about 1 ;: 5000 might
be appropriate for the sleeves one metre long.

In another procedure of the present invention, the
mandrel coated with a silicone release agent is
heated to about 100°C above ambient temperature.
An electrically conductive metal, preferably zinc, is
sprayed onto the release coated mandrel to form a
metal base sleeve. A typical wall thickness is of the
order of 0.5 to 0.8 mm. The mandrel is heated in order
to accept more easily the sprayed metal and also to
assist in removing the metal base sleeve from the
forming mandrel by contraction of the mandrel on
cooling.

The metal base sleeve on the forming mandrel is
then machined to a uniform external diameter and is
ready for removal from the forming mandrel. The tem-
perature of the mandrel in the meantime has cooled
down and in order to remove the metal base sleeve
its temperature is raised quickly and it is slid
lengthwise off the forming mandrel. Air is not used at
this stage for the removal of the metal base sleeve
from the mandrel, particularly if the metal base sleeve
is made of zinc, since zinc is too soft and the sleeve
would be distorted.

The metal base sleeve 48 is expanded by heat
and slid onto a plating mandrel 50 (Fig. 6). The ends
of the sleeve extend beyond the body of the mandrel
and are closed by end plugs 52, e.g. of acetal resin,
with O-ring seals 54 to prevent the migration of the
plating bath solution between the sleeve and the man-
drel but allowing the end faces of the sleeve to be
plated. For this purpose a gap 55 is left between the
end faces and the plugs. The metal base sleeve is
then plated with copper to a required thickness and is
then ground to a finish diameter. The copper layer
strengthens the sleeve to such an extent that the
sleeve can be removed from the plating mandrel and
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mounted and demounted from a printing roll core by
compressed air as described above.

Claims

1. A printing sleeve for fitting to a printing roll one
end of which is of slightly larger diameter than the
other end, the sleeve being similarly dimensioned so
that it can be mounted on the roll by sliding it on
lengthwise until it covers fluid outlet openings in the
roll intermediate the ends of the roll, applying fluid
under pressure to the outlets to slightly expand the
sleeve, and then sliding the sleeve the rest of the way
onto the roll ; characterised in that the sleeve (10) is
made entirely of metal and has which contacts the roll
and has a cylindrical outermost surface, and an etch-
able electro-plated outer metal layer (42).

2. A printing sleeve according to claim 1 wherein
both the inner layer and said electropiated layer are
of copper.

3. A printing sleeve according to claim 1 wherein
the inner layer is of zinc and said electro-plated layer
is copper.

4. A method of making a printing sleeve for fitting
to a printing roll one end of which is of slightly larger
diameter than the other end, the sleeve being similarly
dimensioned so that it can be mounted on the roll by
sliding it on lengthwise until it covers fluid outlet open-
ings in the roll intermediate the ends of the roll, apply-
ing fluid under pressure to the outlets to slightly
expand the sleeve, and then sliding the sleeve the rest
of the way onto the roll ; characterised in that the
method comprises taking a generally cylindrical man-
drel (38) the external diameter of which is slightly
larger at one end than the other, coating the outside
surface of the mandrel with a release agent (39),
applying non-electrolytically a first layer (41, 43, 48)
of metal over the outside surface of the mandrel,
grinding the outside surface of the first metal layer to
provide it with a uniform external diameter, and elec-
tro-plating an etchable second metal layer (42) onto
the first metal layer.

5. A method according to claim 4 wherein said
first layer is provided by spraying molten metal onto
the outside surface of the mandrel.

6. A method according to claim 4 or claim 5 whe-
rein the sleeve is removed from the mandrel by apply-
ing fluid under pressure to fluid outlet apertures in the
mandrel to slightly expand the sleeve and allow it to
be withdrawn axially from the smaller diameter end of
the mandrel.

7. A method according to claim 5 wherein after
applying the first metal layer (48) the sleeve is trans-
ferred from the first mandrel to a plating mandrel (50)
at which the second layer is electro-plated.

8. A method according to claim 7 wherein the
sleeve (48) is removed from the first mandrel by heat-
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ing it to a higher temperature than the mandrel so that
it expands relative to the mandrel and can be with-
drawn axially therefrom.

9. A method according to claim 8 wherein the
sleeve (48) is slid axially onto the plating mandrel (50)
while at a relatively higher temperature so that it con-
tracts to fit the plating mandrel (50) tightly on cooling.

10. A method according to any one of claims 7, 8
and 9 wherein the end portions of the sleeve (48)
extend beyond the body of the plating mandrel (50),
the ends of the sleeve being closed by members (52,
54) which seal against the inside surface of the
sleeve, whereby the end faces of the sleeve (48) are
exposed for plating.

Anspriiche

1. Druckhiilse zum Aufschieben auf eine Druck-
walze, deren eines Ende einen geringfiigig grofReren
Durchmesser aufweist als das andere Ende, wobei
die Hiilse &hnlich dimensioniert ist, so dafd sie auf der
Walze angeordnet werden kann, indem sie in L&ngs-
richtung auf dieselbe aufgeschoben wird, bis sie Aus-
laR&ffnungen fiir ein Fluid verdeckt, die in der Walze
zwischen den Enden derselben angeordnet sind, wor-
aufhin ein unter Druck stehendes Fluid den Ausla-
offnungen zugefihrt wird, um die Hiilse geringfiigig
aufzuweiten, die sodann den Rest des Weges auf die
Walze aufgeschoben wird, dadurch gekennzeich-
net, dal die Hiilse (10) vollsténdig aus Metall herge-
stellt ist und eine durch nicht-elektrolytisches
Aufbringen auf einen Kemn gebildete innere Metall-
schicht (41, 43, 48), welche die Walze beriihrt und ei-
ne zylindrische AuBenfldche aufweist, und eine
dtzbare elektrolytisch aufgebrachte dullere Metall-
schicht (42) umfalit.

2. Druckhiilse nach Anspruch 1, wobei sowohl die
innere Schicht als auch die elektrolytisch aufge-
brachte Schicht aus Kupfer bestehen.

3. Druckhiiise nach Anspruch 1, wobei die innere
Schicht aus Zink und die elektrolytisch aufgebrachte
Schicht aus Kupfer ist.

4. Verfahren zur Herstellung einer Druckhiilse,
die auf eine Druckwaize aufschiebbar ist, deren eines
Ende einen geringfiigig gréReren Durchmesser auf-
weist als das andere Ende, wobei die Hiilse &hnlich
dimensioniert ist, so daB sie auf der Waize aufge-
bracht werden kann, indem sie in Langsrichtung auf
die Walze aufgeschoben wird, bis sie Ausla3éffnun-
gen fiir ein Fluid verdeckt, die in der Walze zwischen
deren Enden angeordnet sind, woraufhin ein unter
Druck stehendes Fluid den AuslaR6ffnungen zuge-
flhrt wird, um die Hilse geringfiigig aufzuweiten, um
sie den Rest des Weges auf die Walze aufzuschie-
ben, gekennzeichnet durch die Verwendung eines
im allgemeinen zylindrischen Kerns (38), dessen
AuBendurchmesser an einem Ende geringfiigig gro-
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Rer ist als am anderen Ende, Beschichten der AuRen-
flache des Kerns mit einem Antihaftmittel (39), nicht-
elektrolytisches Aufbringen einer ersten Metallschicht
(41, 43, 48) auf die AuBenflache des Kerns, Schieifen
der AuBenflache der ersten Metalischicht zur Erzie-
lung eines gleichmaRigen Auflendurchmessers und
elektrolytisches Aufbringen einer dtzbaren zweiten
Metallschicht (42) auf der Metallschicht.

5. Verfahren nach Anspruch 4, wobei die erste
Schicht durch Aufsprilhen von geschmolzenem
Metall auf die AuBenflache des Kerns erhalten wird.

6. Verfahren nach Anspruch 4 oder 5, wobei die
Hiilse vom Kern abgenommen wird, indem ein unter
Druck stehendes Fluid im Kern angeordneten Austritt-
sbffnungen zugefihrt wird, um die Hilse geringfiigig
aufzuweiten, so daR sie von dem einen kieineren
Durchmesser aufweisenden Ende des Kems axial
abgezogen werden kann.

7. Verfahren nach Anspruch 5, wobei die Hiilse
nach dem Aufbringen der ersten Metalischicht (48)
vom ersten Kem auf einen Beschichtungskern (50)
tberfiihrt wird, auf dem die zweite Schicht elektroly-
tisch aufgebracht wird.

8. Verfahren nach Anspruch 7, wobei die Hilse
(48) vom ersten Kern abgenommen wird, indem sie
auf eine héhere Temperatur als der Kern erhitzt wird,
so daR sie relativ zum Kern expandiert und axial von
diesem abgezogen werden kann.

9. Verfahren nach Anspruch 8, wobei die Hiilse
(48) axial auf den Beschichtungskern (50) aufgescho-
ben wird, wihrend sie sich auf einer relativ héheren
Temperatur befindet, so daB sie sich bei der Abkiih-
lung zusammenzieht und an den Beschichtungskern
(50) anschmiegt.

10. Verfahren nach einem der Anspriiche 7, 8 und
9, wobei die Endbereiche der Hiilse (48) iiber den
Kérper des Beschichtungskerns (50) hinausragen
und die Enden der Hiilse durch Teile (52, 54) ver-
schlossen sind, die gegen die Innenfldche der Hiilse
abdichten, wodurch die Endflachen der Hiilse (48)
zum elektrolytischen Beschichten freigelegt sind.

Revendications

1. Un manchon d'impression pour s'ajuster & un
rouleau d’'impression dont une extrémité est d'un dia-
métre légérement plus grand que I'autre extrémité, le
manchon étant similairement dimensionné, de fagon
qu’il puisse étre monté sur le rouleau en glissant sur
celui-ci longitudinalement jusqu'a ce qu'il couvre les
orifices de sortie de fluide dans le rouleau, en appli-
quant du fluide sous pression aux sorties pour dilater
légérementle manchon et en glissantle manchon sui-
vant le reste du parcours sur le rouleau, caracterisé
en ce que le manchon (10) est fait entierement en
métal et a une couche interne en métal (41, 43, 48)
qui a été formée par application non électrolytique sur
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un mandrin, et laquelle est en contact avec le rouleau
et a une surface extréme externe cylindrique, et une
couche métallique externe (42) déposée par galvano-
plastie et susceptible d'étre gravée & I'acide.

2. Un manchon d'impression selon la revendica-
tion 1, dans lequel la couche interne et ladite couche
déposée par galvanoplastie sont toutes deux en cui-
vre.

3. Un manchon d'impression selon la revendica-
tion 1, dans lequel la couche interne est en zinc et
ladite couche déposée par galvanoplastie est du cui-
vre.

4. Un procédé de fabrication d'un manchon
d’impression pour s'ajuster & un rouleau d'impres-
sion, dontune extrémité est d’'un diameétre |égérement
plus grand que l'autre extrémité, le manchon étant
similairement dimensionné, de fagon qu'il puisse étre
monté sur le rouleau en le glissant sur celui-ci longi-
tudinalement jusqu'a ce qu'il couvre des orifices de
sortie de fluide dans le rouleau entre les extrémités du
rouleau, en appliquant du fluide sous pression aux
sorties pour dilater légérement le manchon et puis en
glissant le manchon sur le reste du parcours sur le
rouieau ; caractérisé en ce que le procédé consiste &
prendre un mandrin généralement cylindrique (38)
dont le diamétre extérieur est Iégérement plus grand
a une extrémité qu'a I'autre, 4 enduire la surface exté-
rieure du mandrin avec un agent séparateur (39), a
appliquer non électrolytiquement une premiére cou-
che de métal (41, 43, 48) sur la surface extérieure du
mandrin, & rectifier par meulage la surface extérieure
de la premiére couche métallique pour lui donner un
diametre extérieur uniforme et & déposer, par électro-
déposition, une seconde couche de métal (42), sus-
ceptible d’étre gravée & I'acide, sur la premiére
couche de métal.

5. Un procédé selon la revendication 4, dans
lequel ladite premiére couche esft réalisée en pulvéri-
sant du métal fondu sur la surface extérieure du man-
drin.

6. Un procédé selon la revendication 4 ou la
revendication 5, dans lequel le manchon est enlevé
du mandrin en appliquant du fluide sous pression aux
orifices de sortie de fluide dans le mandrin pour dilater
légérement le manchon et lui permettre d'étre retiré
axialement de I'extrémité a diameétre plus petit du
mandrin,

7. Un procédé selon la revendication 5, dans
lequel, aprés I'application de la premiére couche de
métal (48), le manchon est transféré du premier man-
drin & un mandrin de placage (50) sur lequel la
seconde couche est déposée par galvanoplastie.

8. Un procédé selon la revendication 7, caracté-
risé en ce que le manchon (48) est enlevé du premier
mandrin en le chauffant jusqu'a une température plus
élevée gque le mandrin, de sorte qu'il se dilate relati-
vement au mandrin et puisse étre retiré axialement de
celui-ci.
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9. Un procédé selon la revendication 8, dans
lequel le manchon (48) est glissé axialement sur le
mandrin de placage (50) pendant qu’il est & une tem-

pérature relativement plus élevée, de sorte qu'il se

contracte pour s'ajuster de fagon serrée, en se refroi-
dissant, sur le mandrin de placage (50).

10. Un procédé selon Y'une quelconque des
revendications 7, 8 et 9, dans lequel les portions
extrémes du manchon (48) s’étendent au-dela du
corps du mandrin de placage (50), les extrémité du
manchon étant fermées par des éléments (52, 54) qui
s'appliquent de fagon étanche contre la surface inté-
rieure du manchon, gréce a quoi les faces extrémes
du manchon (48) sont exposées pour le placage.
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