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Description

[0001] The present invention relates to devices for the
thermal transfer of images onto articles.
[0002] In the description and in the following claims
the term "images" is intended in a broad sense to mean
a text, a drawing or a logo, a barcode, or any other two-
dimensional graphic representation.
[0003] The invention relates in particular to a device
for the thermal transfer of images onto articles, of the
type defined in the introduction to Claim 1.
[0004] A device of this type is known from European
patent application EP-A-0 572 999 in the name of the
same applicant. This known device comprises a roller
pad rotatable about an axis fixed with respect to a sup-
port plate, in contact with a heating roller which is freely
rotatable. The roller pad is driven to rotate by means of
a transmission comprising a belt passing over two return
pulleys carried by the support plate. This latter can as-
sume a raised position, in which the said belt is clamped
between a return pulley and a wheel driven to rotate by
a stationary motor to cause rotation of the roller pad and
the heating roller in heat exchange relation. For printing
an image on a article the support plate is lowered in such
a way as to displace the roller pad towards the article.
In this stage the belt transmission is uncoupled from the
motor and the roller pad turns by friction with a moving
ribbon which carries the image to be transferred to the
article.
[0005] From US-A-5 342 818, EP-A-0 610 894 and
EP-A-0 585 852 is known a method of printing an image
onto an article, comprising a selective thermal transfer
of thermofusible ink from a transfer medium to a face of
an intermediate medium to form a positive mirror image,
and a thermal transfer of the positive mirror image to-
gether with a portion of the coating of the intermediate
medium to the article.
[0006] EP-A-0 419 236 discloses a composite thermal
transfer sheet, and more particularly a co-winding type
composite transfer sheet wherein a thermal transfer
sheet is temporarily bonded to a transfer-receiving ma-
terial.
[0007] An object of the present invention is to provide
an improved heat transfer device.
[0008] According to the invention this and other ob-
jects are achieved by a device according to the attached
Claim 1.
[0009] The invention further relates to a process and
an apparatus for printing images onto articles the char-
acteristics of which are defined in the attached claims.
[0010] Further characteristics and advantages of the
invention will become apparent from the following de-
tailed description which is given purely by way of non-
limitative example with reference to the attached draw-
ings, in which:

Figure 1 is a partially sectioned front view of a de-
vice according to the invention;

Figure 2 is a sectioned view taken on the line II-II of
Figure 1;
Figures 3 and 4 show variants of embodiments of
the device according to Figure 1;
Figures 5 to 7 are schematic representations of
three different apparatus including a device accord-
ing to the invention;
Figure 8 is a partial schematic representation of a
machine for performing a printing process accord-
ing to the invention;
Figure 9 shows a roll on which both an inked ribbon
and a receiver ribbon are wound, in a juxtaposed
state, for use in a process according to the inven-
tion; and
Figures 10a, 10b and 10c show a sequence of op-
erations in a printing machine according to the in-
vention.

[0011] With reference to Figures 1 and 2, a device 20
according to the invention comprises a support casing
21. In the exemplary embodiment illustrated this casing
has a substantially inverted U-shape with two facing
side walls 22 and 23. Between these walls, in the upper
part of the support casing 21, there is mounted a drive
roller 24 rotatable about an axis X-X fixed with respect
to the casing. This drive roller is constituted, at least in
its outer parts, by a thermal insulation material, prefer-
ably a high hardness elastomeric material.
[0012] To one end of the roller 24 is connected a pulley
25 which can be connected to an electric drive motor by
means of a belt or chain.
[0013] Beneath the roller 24, between the walls 22
and 23 of the support casing is mounted a heating roller
generally indicated 26. This heating roller has an essen-
tially tubular form and comprises an inner hub 27 of hard
metal, such as nitrided steel, and an outer annular ele-
ment 28 of material having a high thermal conductivity,
preferably aluminium anodised on its outer surface.
[0014] The inner hub 27 of the heating roller 26 is ro-
tatably mounted, substantially without radial play, about
a heating device generally indicated 29 and comprising
an outer cylindrical cladding 30 of hard metal material,
for example nitrided steel fixed about a heater element
31 of type known per se, including within its interior one
or more resistors. Conveniently the inner surface of the
hub 27 and the outer surface of the element 30 are
lapped for the purpose of reducing the friction between
them and ensuring an optimum transmission of heat
from the heater element 31 to the outer heat conductive
element 28 of the heating roller 26.
[0015] As is shown in Figure 2, the ends of the heater
element 31 are mounted with radial play in correspond-
ing apertures positioned in the side walls 22 and 23 of
the support casing 21. The heating roller 26, which is
rotatably mounted about the heater element 31, is thus
rotatable about an axis Y-Y which is movable relative to
the support casing 21.
[0016] As is seen in Figure 1, the heating roller 26 is
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disposed between a pair of rollers 32 and 33 of thermal
insulation material freely rotatably mounted about re-
spective axes which are fixed with respect to the support
casing 21.
[0017] Beneath the heating roller 26, between the
side walls 22 and 23 of the support casing 21, is mount-
ed a roller pad generally indicated 34. In the illustrated
embodiment this roller comprises a shaft 35 on which is
fixed a cylindrical layer 36 of thermal insulation material
clad by a thin layer 37 of thermally conductive material.
The thermal insulation layer 36 is constituted for exam-
ple by a, preferably soft, elastomeric or plastics material.
The thermally conductive surface layer 37 of the roller
pad 34 is constituted for example by a thermally con-
ductive silicone material.
[0018] In the illustrated embodiment the ends of the
shaft 35 of the roller pad 34 extend into corresponding
lower slots 38 and 39 of the side walls 22 and 23 of the
support casing.
[0019] The said ends of the shaft 35 of the roller pad
are supported by support elements 40 and 41 in the form
of leaf springs the ends of which, as seen in Figure 1,
are suspended at the side walls 22 and 23 of the support
casing by means of springs 42. These springs and the
associated elements 40 and 41 tend to urge the roller
pad 34 against the heating roller 26, this latter in turn
being urged against the drive roller 24.
[0020] The diameter of the roller pad 34 is such that
it is held in contact with the heating roller 26 without the
ends of its shaft 35 engaging the bottom of the associ-
ated slots 38 and 39 of the side walls 22 and 23 of the
support casing.
[0021] The roller pad 34 is therefore rotatable with re-
spect to the support casing 21 about an axis Z-Z parallel
to the axes X-X and Y-Y, this axis Z-Z not however being
fixed with respect to the support casing 21.
[0022] In operation, when the drive roller 24 is driven
to rotate by means of the associated pulley 25, it causes
rotation of the heating roller 26 about the heating ele-
ment 31. The heating roller 26 in turn drives the roller
pad 34 to rotate. Since the drive roller 24 is (at least
superficially) made of thermally insulating material it ab-
sorbs almost no heat from the heating roller 26. This lat-
ter on the other hand transfers heat to the surface layer
37 of the roller pad 34. This latter can then be applied
to an article, with the interposition of a ribbon which, on
its face facing the article, carries the image of thermo-
fusible ink, to transfer this image thermally onto the ar-
ticle.
[0023] To cause application of the roller pad 34 onto
an article to achieve the thermal transfer thereto, various
arrangements can be adopted.
[0024] Some of these will know be described with ref-
erence to Figures 3 to 7.
[0025] In Figure 3 there is shown an arrangement in
which the support casing 21 of the device 20 described
above is connected to a supporting structure 50 so as
to be movable in an essentially vertical direction with

respect thereto. In the embodiment shown in Figure 3
the support casing 21 of the device 20 is connected to
the supporting structure 50 by means of a pair of artic-
ulated arms 43 in such a way as to form an articulated
parallelogram. The support casing 21 is connected to
the rod 44a of a fluid pressure cylinder 44 the body 44b
of which is pivotally connected to the supporting struc-
ture 50.
[0026] The pulley 25 connected to the drive roll 24 is
coupled by means of a belt 45 to a pulley 46 driven to
rotate by an electric motor 47 fixed to the supporting
structure 50.
[0027] Conveniently, for the purpose of avoiding ten-
sioning or stretching of the transmission belt 45, the ax-
es of the pulleys 25 and 47 preferably lie in a plane par-
allel to. the arms 43.
[0028] In operation, energisation of the electric motor
47 causes rotation of the rollers 24, 26 and 34. By ap-
plication of the roller pad 34 onto the article for transfer-
ence of an image from a ribbon, there is caused a down-
ward displacement of the support casing 21 by means
of the cylinder 44.
[0029] In Figure 4 there is shown a variant embodi-
ment in which the supporting structure 50 is mounted
slidably along one or more guides 51 and is connected
to a belt or chain 48 passing over two pulleys 49 one of
which, in a manner not illustrated in Figure 4, has a drive
motor associated therewith.
[0030] For a good printing of an image onto an article
it is convenient that the speed of rotation of the roller
pad 34 is suitably controlled as will be described here-
inafter.
[0031] In Figure 5 there is shown a printing station for
the thermal transfer of images from a ribbon 4 to an ar-
ticle A, in which the thermal transfer of the image takes
place with the ribbon 4 stationary, whilst the article A is
stationary. The transfer of the image takes place with
apparatus of the type previously described with refer-
ence to Figure 4. To one of the pulleys 49 there is asso-
ciated an electric motor 52 which, via a control unit 15
is synchronised with the motor 47 which, via the rollers
24 and 26, drives the rotation of the roller pad 34. Syn-
chronisation between the motors 52 and 47 is such that
the tangential velocity of the roller pad 34 in the image
transfer phase is substantially equal to the speed of ad-
vance of the supporting structure of the device.
[0032] In Figure 6 there is shown another station for
printing an image from a ribbon 4 onto an article A in
linear motion on a belt or strip conveyor 53, driven by a
motor 52'. The printing apparatus of Figure 6 is substan-
tially of the type previously described with reference to
Figure 3, with the supporting structure 50 stationary.
Conveniently the apparatus of Figure 6 comprises a
control unit 15 arranged to synchronise the motors 47
and 52' in such a way that in the thermal transfer phase
of an image from the ribbon 4 to the article A the periph-
eral tangential velocity of the roller pad 34 is substan-
tially equal to the linear velocity of displacement of the
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article A.
[0033] In Figure 7 there is shown a similar apparatus
for printing an image from a ribbon 4 to an article A dis-
posed rotatably on a pair of rollers 54 and 55, at least
one of which is driven to rotate by a motor 52". The ap-
paratus of Figure 7 comprises a device of the type pre-
viously described with reference to Figure 3, with the
supporting structure 50 stationary. The motors 47 and
52" are synchronised by a control unit 15 in such a way
that during thermal transfer of an image from the ribbon
4 to the article A the peripheral tangential velocity of the
roller pad 34 is substantially equal to the peripheral tan-
gential velocity of the article A.
[0034] The device for the thermal transfer of images
according to the invention in the various embodiments
described up to now can be utilised in a final station of
apparatus for printing onto articles images preliminarily
provided on a ribbon according to one of various known
methods, for example according to one of the methods
known from European patent application EP-A-0 572
999 or according to one of the procedures which will be
described hereinafter.
[0035] In Figure 8 the reference numeral 1 generally
indicates a printing machine for performing a method ac-
cording to the invention.
[0036] In the machine 1 an inked ribbon 2 is unwound
from a roll 3 and a receiver ribbon 4 is unwound from a
roll 5.
[0037] The inked ribbon 2 comprises a substrate 2a
for example of mylar or polyester, on one face of which
is applied a thermofusible ink layer 2b.
[0038] The receiver ribbon 4 comprises a substrate
4a, also constituted for example by a film of mylar or
polyester, to one face of which is applied a coating or
layer 4b of a substantially transparent material. In a first
embodiment the layer 4b is thermofusible at a temper-
ature greater than that of the ink 2b of the inked ribbon
2. The material of the layer 4b of the receiver ribbon 4
can be a wax, for example a paraffin wax, or a resin.
[0039] The ribbons 2 and 4 arrive at a first station 6 in
which they pass in juxtaposed relation between a ther-
mal print head 7, for example of the dot matrix type, and
a counter-roller 8.
[0040] In particular the inked layer 2b of the inked rib-
bon 2 faces the transparent layer 4b of the receiver rib-
bon 4.
[0041] In the station 6 the thermal print head 7 causes
selective transfer of ink 2b from the inked ribbon 2 to the
transparent layer 4b of the receiver ribbon 4 in such a
way as to form on the receiver ribbon a positive mirror
image of the image which it is desired to print onto an
article. This positive mirror image is indicated 9 in Figure
8.
[0042] In operation the thermal print head 7 is made
to operate at a temperature such that it is able to cause
selective transfer of ink from the inked ribbon to the re-
ceiver ribbon, but lower than the temperature at which
the transparent layer 4b separates from the substrate

4a of the receiver ribbon.
[0043] In this phase the receiver ribbon 4 is in contact
with the counter-roller 8 which "absorbs" a significant
quantity of heat maintaining the receiver belt at a lower
temperature than that of the inked ribbon 2 which is how-
ever in direct contact with the thermal print head 7.
[0044] Downstream from the station 6 the receiver rib-
bon 4 then reaches a further station 10 in which the pos-
itive mirror image is thermally transferred onto the sur-
face of an article A carried for example by a conveyor
belt 11. The station 10 is for example of the type shown
in Figure 6.
[0045] At the station 10 the receiver ribbon 4 is now
heated by means of a heat transfer device of type pre-
viously described, to a temperature such as to cause
the transfer onto the surface of the article A both of the
image and of a portion 4c of the transparent layer 4b
with which the receiver ribbon 4 is coated.
[0046] At the station 10 the contact surface between
the ribbon 4 and the article A is relatively rather more
extensive than the surface (line of dots) of contact be-
tween the head 7 and the ribbon 2 in the station 6. In
the station 10 there is a transfer of a "mass" of heat to
the receiver ribbon 4 which encourages a good transfer
onto the article of the image and of part of the transpar-
ent coating of the ribbon 4.
[0047] At the station 10 the transfer of the image onto
the article A can also be achieved whilst this article is
stationary.
[0048] The portion 4c of the transparent material
transferred onto the article A provides an effective pro-
tection for the image.
[0049] In the machine described above with reference
to Figure 8 the ribbons 2 and 4 are unwound from two
separate rolls indicated 3 and 5 respectively.
[0050] It is however possible to modify the machine
according to Figure 8 in such a way that it includes a
single roll from which both the inked ribbon 2 and the
receiver ribbon 4 are unwound at the same time having
been preliminarily wound on this roll or reel in juxta-
posed condition as is shown in Figure 9.
[0051] This arrangement, as well as being a structural
simplification of the machine, allows an easier reloading
of new ribbons.
[0052] In the embodiment of the invention described
above the transparent layer 4b of the ribbon is thermo-
fusible at a higher temperature of that of the inked layer
of the inked ribbon.
[0053] It is however possible to achieve selective
transfer of this transparent layer in the second phase of
the process thanks (only or also) to differences in the
characteristics of layers of release agents interposed,
in the inked ribbon, between the substrate 2a and the
inked layer 2b and, in the receiver ribbon, between the
substrate 4a and the transparent layer 4b.
[0054] In Figures 10a and 10c there is illustrated an
embodiment of the printing machine according to the in-
vention in which real time printing of an image having
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predetermined characteristics is made possible.
[0055] For this purpose, as is shown in Figure 10a, at
the station 6 there is first formed a positive mirror image
of that desired on the transparent layer 4b of the receiver
ribbon 4 in the manner previously described with refer-
ence to Figure 8.
[0056] After this operation the inked ribbon 2 and re-
ceiver ribbon 4 are both caused to advance further at
the same speed, whilst the printing station 6 is deacti-
vated, until the previously-formed positive mirror image
is carried to the second print station 10.
[0057] In Figures 10a and 10c the print station 10 is
shown inverted with respect to the arrangement shown
in Figure 8.
[0058] The positive mirror image is then transferred
onto an article A at the station 10, again in the manner
previously described with reference to Figure 8.
[0059] After this operation the ribbons 2 and 4 are
made return, by an amount substantially equal to the
distance travelled by the receiver ribbon 4 between the
first station 6 and the second station 10, as is shown in
Figure 10b, until these ribbons are brought back to the
position illustrated in Figure 10c, in which the transfer
of ink from ribbon 2 to ribbon 4 commencing from por-
tions of these ribbons utilised for the preceding image
print can be recommenced.
[0060] The above-described method can be per-
formed by means of an appropriate prearrangement of
an electronic control unit of the machine, indicated 15
in Figure 10a, which controls the motors which drive the
advance and return of the two ribbons.
[0061] As an alternative to what has been described
with reference to Figures 10a to 10c, it is however pos-
sible to achieve the same result by stopping the inked
ribbon in the position of Figure 10a and, having raised
the head 7, then making only the receiver ribbon 4 ad-
vance and, after transfer of the image onto the article in
the station 10 causing the receiver ribbon 4 to retract in
such a way as to achieve the condition shown in Figure
10c, from which printing of a new image can be started.

Claims

1. A device for thermal transfer of images onto articles
(A), comprising

a support structure (21),
a heating roller (26) and a roller pad (34) mount-
ed rotatably in contact with one another, and
motor means (24, 25, 45-47) operable to cause
rotation of both the heating roller (26) and the
roller pad (34);

the roller pad (34) being intended to be ap-
plied to an article (A) with the interposition of a rib-
bon (4) which, on the face facing the article, carries
an image of thermofusible ink for thermal transfer

of the image onto the article (A);
characterised in that
the said motor means comprise a motorised

drive roller (24) rotatably mounted about an axis
(X-X) which is fixed with respect to the said structure
(21), in contact with the heating roller (26);

the heating roller (26) and the roller pad (34)
being mounted rotatably about respective axes
(Y-Y; Z-Z) which are movable relative to the said
structure (21); the roller pad (34) being associated
with resilient means (41, 42) tending to urge it
against the heating roller (26) towards the drive roll-
er (24); the heating roller (26) being associated with
lateral guide means (32, 33) operable to retain it be-
tween the drive roller (24) and the roller pad (34).

2. A device according to Claim 1, characterised in
that the drive roller (24) is constituted, at least in its
radially outermost zone, by a thermal insulation ma-
terial, preferably an elastomeric material.

3. A device according to Claim 1 or Claim 2, charac-
terised in that the roller pad (34) comprises a ra-
dially inner portion (36) of thermal insulation mate-
rial, provided with a coating (37) of thermally con-
ductive material, preferably a silicone.

4. A device according to any preceding claim, char-
acterised in that the heating roller (26) comprises
a tubular body (28) of thermally conductive material,
preferably aluminium or an alloy thereof, rotatably
mounted about a tubular casing (30, 31) of thermal-
ly conductive material containing at least one heater
resistor.

5. A device according to any preceding claim, char-
acterised in that the said guide means comprise
two rollers (32, 33) freely rotatable about respective
fixed axes with respect to the support structure (21);
the said guide rollers (32, 33) being disposed on op-
posite sides of the heating roller (26).

6. A device according to any preceding claim, char-
acterised in that it includes a supporting structure
(50) to which the said support structure (21) is con-
nected so as to be movable along a predetermined
direction; between the said structures (50, 21) there
being provided actuator means (44) operable to
cause displacement of the support structure (21)
with respect to the supporting structure (50).

7. A device according to Claim 6, characterised in
that the support structure (21) is coupled to the sup-
porting structure (50) by articulated quadrilateral
connection means (43).

8. A device according to Claim 6 or Claim 7, charac-
terised in that the said drive roller (24) is coupled
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to a motor (47) fixed to the said supporting structure
(50).

9. A device according to any preceding claim for ther-
mal transfer of an image onto a stationary article
(A), characterised in that the said support struc-
ture (50, 21) is associated with second motor
means (52) operable to cause a displacement. in a
predetermined direction, substantially parallel to
the surface of the article intended to receive the im-
age; control means (15) being provided to control
the said first motor means (47) and the said second
motor means (52) in such a way that during transfer
of an image the peripheral tangential velocity of the
roller pad (34) is substantially equal to the speed of
displacement of the support structure (50, 21) along
the said direction.

10. A device according to any of Claims 1 to 8 for the
transfer of an image onto an article (A) in linear mo-
tion in a predetermined direction; characterised in
that it comprises control means (15) adapted to
control the said motor means (47) in such a way that
during transfer of an image onto an article (A) the
peripheral tangential velocity of the roller pad (34)
is substantially equal to the speed of displacement
of the said article (A).

11. A device according to any of Claims 1 to 8 for the
transfer of an image onto an article (A) in rotary mo-
tion about an axis;
characterised in that it comprises control means
(15) operable to control the said motor means (47)
in such a way that during the transfer of an image
onto the article (A) the peripheral tangential velocity
of the roller pad (A) is substantially equal to the pe-
ripheral tangential velocity of the article (A).

12. Use of a thermal transfer device according to one
or more of the preceding claims for printing images
onto an article (A).

13. A method of printing an image onto an article (A)
including

a first phase of selective thermal transfer of
thermofusible ink (2b) from a flexible inked rib-
bon (2) to a face of a flexible receiver ribbon (4)
in such a way as to form on the receiver ribbon
(4) a positive mirror image (9) of an image to
be printed onto the article (A), and
a second phase in which the positive mirror im-
age (9) is thermally transferred from the receiv-
er ribbon (4) to the article (A) by means of a
device according to any of Claims 1 to 11, in
such a way as to form a desired image on the
article;
the receiver ribbon (4) having a coating or layer

(4b) of a substantially transparent material on
the face intended to receive the positive mirror
image (9);
the positive mirror image (9) being transferred
onto the said coating or layer (4b) of the receiv-
er ribbon in the first phase (4);
both the image and a portion (4c) of the said
coating or layer (4b) of the receiver ribbon (4),
which covers the said image, being transferred
to the article (A) in the second phase.

14. A process according to Claim 13, characterised in
that the coating or layer (4b) of the receiver ribbon
(4) is thermofusible at a higher temperature than
that of the ink (2b) of the inked ribbon (2).

15. A method according to Claim 13 or 14, in which the
inked ribbon (2) comprises a supporting substrate
(2a) on which is applied an ink layer (2b) with the
interposition of a layer of a first release agent and
in which the receiver ribbon (4) comprises a sub-
strate (4a) on which the said substantially transpar-
ent coating or layer (4b) is applied with the interpo-
sition of a layer of a second release agent;

characterised in that the layers of release
agents on the inked ribbon (2) and the receiver rib-
bon (4) are formed in such a way that in the first
phase the inked ribbon (2) can yield ink to the re-
ceiver ribbon (4), and in the second phase the re-
ceiver ribbon (4) can yield to the article (A) the ink
(9) received in the first phase and a portion of the
said substantially transparent coating or layer (4b).

16. A method according to any of Claims 13 to 15, char-
acterised in that the inked ribbon (2) and the re-
ceiver ribbon (4) are unwound from a single coil on-
to which they have previously been wound in juxta-
posed condition.

17. A method according to any of Claims 13 to 15, char-
acterised in that the inked ribbon (2) and the re-
ceiver ribbon (4) are unwound from separate rolls
or coils (3,5).

18. A method according to any of Claims 13 to 17, in
which for printing an image in real time the positive
mirror image (9) is formed, in the first phase, on the
receiver ribbon (4) at a first station (6), then at least
the inked ribbon (2) is caused to advance whilst the
first station (6) is deactivated, to transfer the receiv-
er ribbon (4) to a second station (10) at which the
said second phase is performed; after the said sec-
ond phase has been performed the receiver ribbon
(4) is caused to retract by an amount substantially
equal to the distance previously travelled from the
said first to the said second station (6; 10), to allow
the subsequent transfer of ink from the inked ribbon
(2) to the receiver ribbon (4) at the first station (6)
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substantially starting from portions of such ribbons
immediately upstream of the portions utilised for the
printing of the preceding image.

19. Printing apparatus for performing the method ac-
cording to one or more of Claims 13 to 18, compris-
ing a first station (6) operable to perform a selective
thermal transfer of thermofusible ink (2b) from a
flexible inked ribbon (2) to a face of a flexible receiv-
er ribbon (4) in such a way as to form on the receiver
ribbon (4) a positive mirror image (9) of the image
to be printed on an article (A), and a second station
(9) operable to effect thermal transfer of the positive
mirror image (9) from the receiver ribbon (4) to the
article (A) in such a way as to form the desired im-
age on it; the machine being characterised by the
fact that the second station (10) comprises a device
according to one or more of claims 1 to 11, is able
to apply to the receiver ribbon (4) a higher temper-
ature than that applied to the inked ribbon (2) in the
first station (6) in such a way that both the image
and a portion (4c) of the said coating or layer (4b)
of the receiver ribbon (4) are transferred to the ar-
ticle (A).

20. Apparatus according to Claim 19 for the perform-
ance of the method according to Claim 18, charac-
terised in that it comprises means (15) operable to
cause a reversal of the displacement of the inked
ribbon (2) and the receiver ribbon (4).

Patentansprüche

1. Vorrichtung für die Wärmeübertragung von Bildern
auf Gegenstände (A), wobei die Vorrichtung ent-
hält:

einen Tragaufbau (21),
eine Heizwalze (26) und ein Walzenkissen
(34), die miteinander drehbar in Berührung an-
gebracht sind, und
eine Motoreinrichtung (24, 25, 45-47), die in
Betrieb gesetzt werden kann, um sowohl die
Heizwalze (26) als auch das Walzenkissen (34)
in Drehung zu versetzen;

wobei das Walzenkissen (34) dazu dient, um auf ei-
nen Gegenstand (A) mit einem dazwischen liegen-
den Band (4) aufgebracht zu werden, das auf der
zum Gegenstand gerichteten Fläche ein Bild aus ei-
ner unter Wärme schmelzender Farbe trägt, um das
Bild auf den Gegenstand (A) thermisch zu übertra-
gen;
dadurch gekennzeichnet, dass
die Motoreinrichtung eine motorisierte Antriebswal-
ze (24) enthält, die um eine Achse (X-X) drehbar
gelagert ist, die zum Aufbau (21) ortsfest ist, wobei

die Antriebswalze mit der Heizwalze (26) in Berüh-
rung steht;
die Heizwalze (26) und das Walzenkissen (34) um
entsprechende Achsen (Y-Y; Z-Z) drehbar gelagert
sind, die relativ zum Aufbau (21) bewegbar sind;
wobei dem Walzenkissen (34) Federeinrichtungen
(41, 42) zugeordnet sind, die versuchen, das Wal-
zenkissen gegen die Heizwalze (26) zur Antriebs-
walze (24) zu drücken; wobei der Heizwalze (26)
eine seitliche Führungseinrichtung (32, 33) zuge-
ordnet ist, die in Betrieb gesetzt werden kann, um
die Heizwalze zwischen der Antriebswalze (24) und
dem Walzenkissen (34) einzuspannen.

2. Vorrichtung gemäß Anspruch 1, dadurch gekenn-
zeichnet, dass die Antriebswalze (24) zumindest
in ihrem radial ganz außen liegenden Bereich, aus
einem wärmeisolierenden Material besteht, vor-
zugsweise einem elastomeren Material.

3. Vorrichtung gemäß Anspruch 1 oder Anspruch 2,
dadurch gekennzeichnet, dass das Walzenkis-
sen (34) einen radial innen liegenden Teil (36) aus
einem wärmeisolierenden Material besitzt, der mit
einem Überzug (37) aus einem wärmeleitenden
Material versehen ist, vorzugsweise einem Silikon.

4. Vorrichtung gemäß irgendeinem der bisherigen An-
sprüche, dadurch gekennzeichnet, dass die
Heizwalze (26) einen rohrförmigen Körper (28) aus
einem wärmeleitenden Material, vorzugsweise Alu-
minium oder eine Legierung davon, enthält, der um
ein rohrförmiges Gehäuse (30, 31) aus einem wär-
meleitenden Material drehbar gelagert ist, das zu-
mindest einen Heizwiderstand enthält.

5. Vorrichtung gemäß irgendeinem der bisherigen An-
sprüche, dadurch gekennzeichnet, dass die Füh-
rungseinrichtung zwei Walzen (32, 33) enthält, die
zum Tragaufbau (21) um entsprechende ortsfeste
Achsen frei drehbar sind; wobei die Führungswal-
zen (32, 33) an gegenüber liegenden Seiten der
Heizwalze (26) angeordnet sind.

6. Vorrichtung gemäß irgendeinem der bisherigen An-
sprüche, dadurch gekennzeichnet, dass die Vor-
richtung einen Tragaufbau (50) aufweist, mit dem
der Tragaufbau (21) so verbunden ist, dass er ent-
lang einer vorgegebenen Richtung bewegbar ist;
wobei zwischen den Aufbauten (50, 21) ein Stell-
glied (44) vorgesehen ist, das in Betrieb gesetzt
werden kann, um den Tragaufbau (21) zum Trag-
aufbau (50) auszulenken.

7. Vorrichtung gemäß Anspruch 6, dadurch gekenn-
zeichnet, dass der Tragaufbau (21) mit dem Trag-
aufbau (50) über eine gelenkige, vierseitige Verbin-
dungseinrichtung (43) gekuppelt ist.
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8. Vorrichtung gemäß Anspruch 6 oder Anspruch 7,
dadurch gekennzeichnet, dass die Antriebswalze
(24) mit einem Motor (47) gekuppelt ist, der auf dem
Tragaufbau (50) sitzt.

9. Vorrichtung gemäß irgendeinem der bisherigen An-
sprüche für die thermische Übertragung eines Bilds
auf einen ortsfesten Gegenstand (A),
dadurch gekennzeichnet, dass dem Tragaufbau
(50, 21) eine zweite Motoreinrichtung (52) zugeord-
net ist, die in Betrieb gesetzt werden kann, um eine
Auslenkung in eine vorgegebene Richtung, im We-
sentlichen parallel zur Oberfläche jenes Gegen-
stands hervorzurufen, der das Bild empfangen soll;
wobei eine Steuereinrichtung (15) vorgesehen ist,
um die erste Motoreinrichtung (47) und die zweite
Motoreinrichtung (52) so zu steuern, dass während
der Übertragung eines Bilds die Tangentialge-
schwindigkeit am Umfang des Walzenkissens (34)
im Wesentlichen gleich der Auslenkgeschwindig-
keit des Tragaufbaus (50, 21) entlang dieser Rich-
tung ist.

10. Vorrichtung gemäß irgendeinem der Ansprüche 1
bis 8 für die Übertragung eines Bilds auf einen Ge-
genstand (A), der sich linear in eine vorgegebenen
Richtung bewegt; dadurch gekennzeichnet, dass
die Vorrichtung eine Steuereinrichtung (15) enthält,
die so aufgebaut ist, um die Motoreinrichtung (47)
so zu steuern, dass während der Übertragung eines
Bilds auf einen Gegenstand (A) die Tangentialge-
schwindigkeit am Umfang des Walzenkissens (34)
im Wesentlichen gleich der Auslenkgeschwindig-
keit des Gegenstands (A) ist.

11. Vorrichtung gemäß irgendeinem der Ansprüche 1
bis 8, für die Übertragung eines Bilds auf einen Ge-
genstand (A), der sich um eine Achse dreht;
dadurch gekennzeichnet, dass die Vorrichtung
eine Steuereinrichtung (15) enthält, die in Betrieb
gesetzt werden kann, um die Motoreinrichtung (47)
so zu steuern, dass während der Übertragung eines
Bilds auf den Gegenstand (A) die Tangentialge-
schwindigkeit am Umfang des Walzenkissens (34)
im Wesentlichen gleich der Tangentialgeschwindig-
keit am Umfang des Gegenstands (A) ist.

12. Verwendung einer Wärmeübertragungsvorrichtung
gemäß einem oder mehreren der bisherigen An-
sprüche, um Bilder auf einen Gegenstand (A) zu
drucken.

13. Verfahren zum Drucken eines Bilds auf einen Ge-
genstand (A), wobei das Verfahren aufweist:

eine erste Phase einer selektiven Wärmeüber-
tragung von unter Wärme schmelzender Farbe
(2b) von einem flexiblen Farbband (2) auf eine

Fläche eines flexiblen Empfängerbands (4), so
dass auf dem Empfängerband (4) ein positives
Spiegelbild (9) eines Bilds ausgebildet wird,
das auf den Gegenstand (A) gedruckt werden
soll, und
eine zweite Phase, in der das positive Spiegel-
bild (9) thermisch vom Empfängerband (4) auf
den Gegenstand (A) mit Hilfe einer Vorrichtung
gemäß irgendeinem der Ansprüche 1 bis 11 so
übertragen wird, dass auf dem Gegenstand ein
gewünschtes Bild ausgebildet wird;
das Empfängerband (4) einen Belag oder eine
Schicht (4b) eines im Wesentlichen durchsich-
tigen Materials auf jener Fläche besitzt, die da-
zu vorgesehen ist, um das positive Spiegelbild
(9) zu empfangen;
das positive Spiegelbild (9) auf den Belag oder
die Schicht (4b) des Empfängerbands in der er-
sten Phase (4) übertragen wird;
sowohl das Bild als auch ein Teil (4c) des Be-
lags oder der Schicht (4b) des Empfänger-
bands (4), die das Bild bedeckt, in der zweiten
Phase auf den Gegenstand (A) übertragen
werden.

14. Verfahren gemäß Anspruch 13, dadurch gekenn-
zeichnet, dass der Belag oder die Schicht (4b) des
Empfängerbands (4) bei einer höheren Temperatur
als die Farbe (2b) des Farbbands (2) unter Wärme
schmilzt.

15. Verfahren gemäß Anspruch 13 oder 14, bei dem
das Farbband (2) eine Trägerschicht (2a) enthält,
auf der eine Farbschicht (2b) aufgebracht ist, wobei
dazwischen eine Schicht eines ersten Trennmittels
liegt, und bei dem das Empfängerband (4) eine Trä-
gerschicht (4a) enthält, auf der der im Wesentlichen
durchsichtige Belag oder die Schicht (4b) aufge-
bracht werden, wobei dazwischen eine Schicht ei-
nes zweiten Trennmittels liegt;
dadurch gekennzeichnet, dass die Schichten der
Trennmittel auf dem Farbband (2) und dem Emp-
fängerband (4) so ausgebildet sind, dass in der er-
sten Phase das Farbband (2) Farbe an das Emp-
fängerband (4) abgeben kann, und dass in der
zweiten Phase das Empfängerband (4) die Farbe
(9), die es in der ersten Phase empfangen hat, so-
wie einen Teil des im Wesentlichen durchsichtigen
Belags oder der Schicht (4b) auf den Gegenstand
(A) abgeben kann.

16. Verfahren gemäß irgendeinem der Ansprüche 13
bis 15, dadurch gekennzeichnet, dass das Farb-
band (2) und das Empfängerband (4) von einer ein-
zigen Spule abgewickelt werden, auf die sie vorher
nebeneinander liegend aufgewickelt wurden.

17. Verfahren gemäß irgendeinem der Ansprüche 13
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bis 15, dadurch gekennzeichnet, dass das Farb-
band (2) und das Empfängerband (4) von getrenn-
ten Rollen oder Spulen (3, 5) abgewickelt werden.

18. Verfahren gemäß irgendeinem der Ansprüche 13
bis 17, bei dem zum Drucken eines Bilds in Echtzeit
das positive Spiegelbild (9) in der ersten Phase auf
dem Empfängerband (4) in einer ersten Station (6)
ausgebildet wird, worauf zumindest das Farbband
(2) vorgeschoben wird, während die erste Station
(6) außer Betrieb gesetzt wird, um das Empfänger-
band (4) zu einer zweiten Station (10) zu übertra-
gen, in der die zweite Phase ausgeführt wird; wobei
das Empfängerband (4) nach dem Ausführen der
zweiten Phase dazu veranlasst wird, sich um einen
Betrag zurück zu laufen, der im Wesentlichen gleich
jenem Abstand ist, den es vorher von der ersten zur
zweiten Station (6; 10) zurückgelegt hat, damit die
nachfolgende Übertragung von Farbe vom Farb-
band (2) auf das Empfängerband (4) in der ersten
Station (6) im Wesentlichen von Bereichen dieser
Bänder ausgehen kann, die unmittelbar stromauf-
wärts jener Bereiche liegen, die für das Drucken
des vorherigen Bilds verwendet wurden.

19. Druckgerät zum Ausführen des Verfahrens gemäß
einem oder mehreren der Ansprüche 13 bis 18, wo-
bei das Gerät eine erste Station (6), die in Betrieb
gesetzt werden kann, um eine selektive Wärme-
übertragung einer unter Wärme schmelzenden Far-
be (2b) von einem flexiblen Farbband (2) auf eine
Fläche eines flexiblen Empfängerbands (4) so aus-
zuführen, dass auf dem Empfängerband (4) ein po-
sitives Spiegelbild (9) jenes Bilds ausgebildet wird,
das auf einen Gegenstand (A) gedruckt werden
soll, sowie eine zweite Station (9) enthält, die in Be-
trieb gesetzt werden kann, um eine Wärmeüberta-
gung des positiven Spiegelbilds (9) vom Empfän-
gerband (4) so auf den Gegenstand (A) auszufüh-
ren, dass auf diesem das gewünschte Bild ausge-
bildet wird;
wobei die Maschine dadurch gekennzeichnet ist,
dass die zweite Station (10) eine Vorrichtung ge-
mäß einem oder mehreren der Ansprüche 1 bis 11
enthält, die auf das Empfängerband (4) eine höhere
Temperatur aufbringen kann, als sie in der ersten
Station (6) auf das Farbband (2) aufgebracht wird,
so dass sowohl das Bild als auch ein Teil (4c) des
Belags oder der Schicht (4b) des Empfängerbands
(4) auf den Gegenstand (A) übertragen werden.

20. Gerät gemäß Anspruch 19 für das Durchführen ei-
nes Verfahrens gemäß Anspruch 18, dadurch ge-
kennzeichnet, dass das Gerät eine Einrichtung
(15) enthält, die in Betrieb gesetzt werden kann, um
eine Umkehr der Auslenkung des Farbbands (2)
und des Empfängerbands (4) hervor zu rufen.

Revendications

1. Dispositif pour le transfert thermique d'images sur
des articles (A), comprenant :

une structure support (21),
un rouleau chauffant (26) et une garniture de
rouleau (34) monté en rotation en contact l'un
avec l'autre, et
des moyens moteurs (24, 25, 45 à 47) suscep-
tibles de fonctionner pour provoquer la rotation
à la fois du rouleau chauffant (26) et de la gar-
niture de rouleau (34) ;
la garniture de rouleau (34) étant prévue pour
être appliquée sur un article (A) avec interposi-
tion d'un ruban (4) qui, sur la face tournée vers
l'article, porte une image en encre thermofusi-
ble prévue pour transfert thermique de l'image
sur l'article (A) ;

caractérisé en ce que
lesdits moyens moteurs comprennent un rou-

leau d'entraînement (24) motorisé, monté à rotation
autour d'un axe (X-X) qui est fixé par rapport à ladite
structure (21), en contact avec le rouleau chauffant
(26) ;

le rouleau chauffant (26) et la garniture de
rouleau (34) étant montés à rotation autour d'axes
(Y-Y ; Z-Z) respectifs, déplaçables par rapport à la-
dite structure (21) ; la garniture de rouleau (34)
étant associée à des moyens élastiques (41, 42) vi-
sant à le déplacer contre le rouleau chauffant (26)
vers le rouleau d'entraînement (24) ; le rouleau
chauffant (26) étant associé à des moyens de gui-
dage (32, 33) latéraux susceptibles de fonctionner
pour le retenir entre le rouleau d'entraînement (24)
et la garniture de rouleau (34).

2. Dispositif selon la revendication 1, caractérisé en
ce que le rouleau d'entraînement (24) est formé au
moins sur sa zone radialement la plus à l'extérieur
d'un matériau d'isolation thermique, de préférence
d'un matériau élastomère.

3. Dispositif selon la revendication 1 ou la revendica-
tion 2, caractérisé en ce que la garniture de rou-
leau (34) comprend une partie radialement intérieu-
re (36) en matériau isolant de la chaleur, munie d'un
revêtement (37) en matériau conducteur de la cha-
leur, de préférence en silicone.

4. Dispositif selon l'une des revendications précéden-
tes, caractérisé en ce que le rouleau chauffant (26)
comprend un corps tubulaire (28) en matériau con-
ducteur de la chaleur, de préférence en aluminium
ou en un alliage d'aluminium, monté à rotation
autour d'un boîtier (30, 31) tubulaire réalisé en ma-
tériau conducteur de la chaleur, contenant au moins
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une résistance de chauffage.

5. Dispositif selon l'une quelconque des revendica-
tions précédentes, caractérisé en ce que lesdits
moyens de guidage comprennent deux rouleaux
(32, 33) susceptibles de tourner librement autour
d'axes fixés respectifs par rapport à la structure
support (21) ; lesdits rouleaux de guidage (32, 33)
étant disposés sur des côtés opposés du rouleau
chauffant (26).

6. Dispositif selon l'une quelconque des revendica-
tions précédentes, caractérisé en ce qu'il com-
prend une structure support (50), à laquelle ladite
structure support (21) est connectée de manière à
être déplaçable sur une direction prédéterminée,
entre lesdits structures (50, 21) étant prévus des
moyens actionneurs (44) susceptibles de fonction-
ner pour provoquer le déplacement de la structure
support (21) par rapport à la structure support (50).

7. Dispositif selon la revendication 6, caractérisé en
ce que la structure support (21) est couplée à la
structure support (50) par des moyens de liaison
(43) quadrilatéraux articulés.

8. Dispositif selon la revendication 6 ou la revendica-
tion 7, caractérisé en ce que ledit rouleau d'entraî-
nement (24) est couplé à un moteur (47) fixé sur
ladite structure support (50).

9. Dispositif selon l'une des revendications précéden-
tes, pour le transfert thermique d'une image sur un
article stationnaire (A),

caractérisé en ce que ladite structure sup-
port (50, 21) est associée à des deuxièmes moyens
moteurs (52) susceptibles de fonctionner pour pro-
voquer un déplacement dans une direction prédé-
terminée, sensiblement parallèle à la surface de
l'article destiné à recevoir l'image ; des moyens de
commande (15) étant prévus pour commander les-
dits premiers moyens moteurs (47) et lesdits
deuxièmes moyens moteurs (52), d'une manière
telle que, durant le transfert d'une image, la vitesse
tangentielle périphérique de la garniture de rouleau
(34) soit sensiblement identique à la vitesse de dé-
placement de la structure support (50, 21) dans la-
dite direction.

10. Dispositif selon l'une quelconque des revendica-
tions 1 à 8, pour le transfert d'une image sur un ar-
ticle (A) en déplacement linéaire dans une direction
prédéterminée ; caractérisé en ce qu'il comprend
des moyens de commande (15) adaptés pour com-
mander lesdits moyens moteurs (47) de manière
que, durant le transfert d'une image sur un article
(A), la vitesse tangentielle périphérique de la garni-
ture de rouleau (34) soit sensiblement identique à

la vitesse de déplacement dudit article (A).

11. Dispositif selon l'une quelconque des revendica-
tions 1 à 8 pour le transfert d'une image sur un ar-
ticle (A) dans un déplacement rotatif autour d'un
axe ;

caractérisé en ce qu'il comprend des
moyens de commande (15) susceptibles de fonc-
tionner pour commander lesdits moyens moteurs
(47) d'une manière telle que, durant le transfert
d'une image sur l'article (A), la vitesse tangentielle
périphérique de la garniture de rouleau (A) soit sen-
siblement identique à la vitesse tangentielle péri-
phérique de l'article (A) .

12. Utilisation d'un dispositif de transfert thermique se-
lon l'une ou plusieurs des revendications précéden-
tes pour imprimer des images sur un article (A).

13. Procédé d'impression d'une image sur un article
(A), comprenant

une première phase de transfert thermique
sélectif d'une encre thermofusible (2b) depuis un ru-
ban encré (2) flexible, sur une face d'un ruban ré-
cepteur (4) flexible, de manière à former sur le ru-
ban récepteur (4) une image positive en miroir (9)
d'une image devant être imprimée sur l'article (A), et

une deuxième phase, lors de laquelle l'image
positive en miroir (9) est transférée thermiquement
du ruban récepteur (4) à l'article (A), à l'aide d'un
dispositif selon l'une quelconque des revendica-
tions 1 à 11, de manière à former une image sou-
haitée sur l'article ;

le ruban récepteur (4) ayant un revêtement ou
couche (4b) en un matériau sensiblement transpa-
rent sur la face prévue pour recevoir l'image positive
en miroir (9) ;

l'image positive en miroir (9) étant transférée
sur ledit revêtement ou couche (4b) du ruban récep-
teur lors de la première phase (44) ;

l'image et une partie (4c) dudit revêtement ou
couche (4b) du ruban récepteur (4), qui couvre la-
dite image, étant, les deux, transférés à l'article (A)
lors de la deuxième phase.

14. Procédé selon la revendication 13, caractérisé en
ce que le revêtement ou couche (4b) du ruban ré-
cepteur (4) est thermofusible à une température
plus élevée que celle de l'encre (2b) du ruban encré
(2).

15. Procédé selon la revendication 13 ou 14, dans le-
quel le ruban encré (2) comprend un substrat sup-
port (2a) sur lequel est appliqué une couche d'encre
(2b) avec interposition d'une couche d'un premier
agent de détachement et dans laquelle le ruban ré-
cepteur (4) comprend un substrat (4a) sur lequel le-
dit revêtement ou couche (4b) sensiblement trans-
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parent est appliqué avec interposition d'une couche
du deuxième agent de détachement ;

caractérisé en ce que les couches d'agents
de détachement situées sur le ruban encré (2) et le
ruban récepteur (4) sont formées de manière que,
lors de la première phase, le ruban encré (2) puisse
fournir de l'encre au ruban récepteur (4) et que, lors
de la deuxième phase, le ruban récepteur (4) puisse
fournir à l'article (A) l'encre (9) ayant été reçue, lors
de la première phase et une partie dudit revêtement
ou couche (4b) sensiblement transparent.

16. Procédé selon l'une quelconque des revendications
13 à 15, caractérisé en ce que le ruban encré (2)
et le ruban récepteur (4) sont déroulés depuis une
bobine unique sur laquelle ils ont été préalablement
enroulés en un état juxtaposé.

17. Procédé selon l'une quelconque des revendications
13 à 15, caractérisé en ce que le ruban encré (2)
et le ruban récepteur (4) sont déroulés depuis des
rouleaux ou bobines (3, 5) séparés.

18. Procédé selon l'une quelconque des revendications
13 à 17, dans lequel, pour imprimer une image en
temps réel, l'image en miroir (9) positive est formée,
lors de la première phase, sur le ruban récepteur
(4) en un premier poste (6), puis au moins le ruban
encré (2) est avancé tandis que le premier poste (6)
est désactivé, afin de transférer le ruban récepteur
(4) à un deuxième poste (10) auquel ladite deuxiè-
me phase est exécutée ; après que ladite deuxième
ait été exécutée, le ruban récepteur (4) est rétracté
d'une distance sensiblement égale à la distance an-
térieurement parcourue depuis ledit premier audit
deuxième poste (6 ; 10) afin de permettre le trans-
fert subséquent de l'encre depuis le ruban encré (2)
au ruban récepteur (4) au premier poste (6), en
commençant pratiquement depuis des parties de
tels rubans immédiatement en amont des parties
utilisées pour l'impression de l'image précédente.

19. Dispositif d'impression pour exécuter le procédé se-
lon une ou plusieurs des revendications 13 à 18,
comprenant un premier poste (6) susceptible de
fonctionner pour exécuter un transfert thermique
sélectif d'encre thermofusible (2b) depuis un ruban
encré (2) flexible à une face d'un ruban récepteur
(4) flexible, d'une manière permettant de former sur
le ruban récepteur (4) une image en miroir (9) po-
sitive de l'image à imprimer sur un article (A), et un
deuxième poste (9) susceptible de fonctionner pour
effectuer le transfert thermique de l'image en miroir
(9) positive du ruban récepteur (4) à l'article (A), de
manière à former l'image souhaitée sur lui ; la ma-
chine étant caractérisée par le fait que le deuxiè-
me poste (10) comprend un dispositif selon une ou
plusieurs des revendications 1 à 11, est en mesure

d'appliquer au ruban récepteur (4) une température
plus élevée que celle appliquée au ruban encré (2)
dans le premier poste (6), de manière que l'image
et une partie (4c) dudit revêtement ou couche (4b)
du ruban récepteur (4) soient, les deux, transférées
à l'article (A).

20. Dispositif selon la revendication 19, pour la mise en
oeuvre du procédé selon la revendication 18, ca-
ractérisé en ce qu'il comprend des moyens (15)
utilisables pour provoquer l'inversion du déplace-
ment du ruban encré (2) et du ruban récepteur (4).
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