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(54) Printing apparatus

(57) It is proposed in a printing apparatus for trans-
ferring toner (9) from a toner-bearing film element (1) to
an image receiver (4) to be printed by locally heating the
film element (1), with film transport means (2) being pro-
vided for transporting the film element (1) relative to the
image receiver (4) along a first direction (3) of transport,

and with image receiver transport means (5) being pro-
vided for transporting the image receiver (4) relative to
the film element (1) along a second direction (6) of trans-
port, for achieving a high resolution with simple means
that the first direction (3) of transport is arranged sub-
stantially normal to the second direction (6) of transport.
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Description

[0001] The invention relates to a printing apparatus for
transferring toner from a toner-bearing film element to an
image receiver to be printed by locally heating the film
element, with film transport means being provided for
transporting the film element relative to the image receiv-
er along a first direction of transport, and with image re-
ceiver transport means being provided for transporting
the image receiver relative to the film element along a
second direction of transport.
[0002] Thermal printers are known in which a film com-
prising a toner is guided close to a surface area to be
printed and is heated locally in the regions or pixels which
are to be printed. As a result, the solid toner on the film
is molten or sublimed. The same therefore changes di-
rectly from the solid into the gaseous aggregate state
and is transferred to the surface area to be printed. Ther-
mal resistance elements can be provided for heating the
film.
[0003] Since the thermal resistance elements are fix-
edly arranged in the printers, it is necessary to move the
surface area to be printed, which is therefore usually the
paper. In known printers the surface area to be printed
is therefore guided on a transport roller. It is provided for
in such printers that in a first printing process the com-
ponents of a color are applied to the entire surface to be
printed. Thereafter, the surface area to be printed is re-
turned to the starting position and a further color compo-
nent is applied. Three or four color components are thus
typically applied. The film with the toner comprises sev-
eral successive regions with toner of the color to be print-
ed in such embodiments and is moved forward in a re-
spective fashion when a new color is to be printed. The
film is pressed as so-called endless material with suc-
cessive regions of differently colored toner by a press
roller against the surface to be printed, with the film hav-
ing the width of the surface area to be printed and the
axes of the transport roller and the press roller being sub-
stantially parallel.
[0004] The disadvantageous aspect in such a printer
is that the surface area to be printed needs to be newly
positioned after the application of each color and the po-
sitioning of the surface area to be printed needs to be
made with a substantially higher precision than the print
resolution to be achieved, because it is necessary for the
sharp reproduction of individual color pixels that the suc-
cessively applied coloring pigments need to be applied
at the predetermined position of the surface area to be
printed.
[0005] It is therefore the object of the present invention
to provide a printing apparatus of the kind mentioned
above with which the mentioned disadvantages can be
avoided and with which a high resolution can be achieved
with simple means.
[0006] This is achieved in accordance with the inven-
tion in that the first transport direction is arranged sub-
stantially normal relative to the second transport direc-

tion.
[0007] By transporting the film element substantially
normal to the image receiver it is possible to print in all
provided colors in a region of the width of the film element
of the image receiver. It is merely necessary that the heat-
ing of the individual regions or pixels of the film element
requires the printing precision, which is necessary any-
way for achieving a printing precision. As a result of the
width of the film element, it is possible to print not only a
line but a strip which is complete in all colors. The image
receiver then only needs to be forwarded by the width of
the film element or by the width of the part of the image
applied to the image receiver, with the printing precision
being merely sufficient for this purpose. A complex repo-
sitioning of the surface area to be printed is thus no longer
necessary.
[0008] It can be provided for in a further development
of the invention that a strip-like film element is provided.
It is thus possible to print an area which is large relative
to a single line, whereas the area in which the film is
heated and thus the area in which a thermal unit needs
to be positioned can be kept small.
[0009] According to a further embodiment of the inven-
tion it can be provided that film transport means comprise
at least one unreeling apparatus and a reeling apparatus.
This enables a simple feed of the film.
[0010] According to another embodiment of the inven-
tion it can be provided that a separation apparatus is
provided for separating the film element from the image
receiver. This ensures maintaining an even distance of
the film from the image receiver, as a result of which the
print resolution can be kept constant.
[0011] In this connection it can be provided in a further
development of the invention that the separation appa-
ratus comprises a rail element movable over the width
of the image receiver. An especially simple, stable and
effective separation apparatus can thus be formed.
[0012] A variant of the invention can be that the sep-
aration apparatus comprises at least two rail elements
delimiting a current printing area. The film is thus guided
in an especially stable manner.
[0013] It can be provided in a further embodiment of
the invention that at least one laser writing unit for locally
heating the film element is provided, especially in the
region of the image receiver. A predeterminable area or
a pixel can thus be heated in a simple and precise man-
ner. The heat source can be positioned simply and can
be focused precisely. The printing speed can be in-
creased substantially by several laser writing units.
[0014] It can be provided for in a further development
of the invention at least one laser writing unit for local
heating of the film element, especially in the region of the
image receiver, is provided for each color and/or layer
intended for printing. The printing speed can thus be in-
creased in addition, because several colors can be ap-
plied in parallel.
[0015] The invention further relates to a printer with a
printing apparatus in accordance with the invention. As
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a result, all advantages of a printing apparatus in accord-
ance with the invention can be achieved in a printer.
[0016] The invention further relates to a method for
printing an image receiver, especially for a printing ap-
paratus in accordance with the invention and/or a printer
in accordance with the invention, with toner being trans-
ferred from a film element by local heating to a printing
area of the image receiver which is opposite of the film
element.
[0017] The printing of an image element as is applied
in known printers or printing apparatuses has a number
of disadvantages as already explained above.
[0018] It is therefore the object of the present invention
to provide a method for printing an image receiver of the
kind mentioned above, with which the mentioned disad-
vantages can be avoided and with which a high resolution
can be achieved in a simple manner.
[0019] This is achieved in accordance with the inven-
tion in such a way that the printing area is printed in suc-
cessive printing processes in several colors when the
image receiver is stationary, with the film element being
transported between the printing processes along a first
direction of transport which is substantially normal to a
second transport direction of the image receiver.
[0020] By transporting the film element substantially
normal to the image receiver, the image receiver can be
printed with all provided colors in a region of the width of
the film element. Merely the heating of the individual re-
gions or pixels of the film element must have the printing
precision, which is necessary anyway for achieving a
printing precision. As a result of the width of the film el-
ement, it is possible to print not only a line but a strip
complete in all colors. The image receiver must merely
be moved forward by the width of the film element or by
the width of the portion of the image applied to the image
receiver. Printing precision is then merely required for
this purpose. Complex repositioning of the area to be
printed is no longer necessary.
[0021] According to a further embodiment of the inven-
tion it can be provided that the image receiver is moved
forward along the second transport direction by a printing
width of the film element. An image can thus be printed
broken down into partial images substantially independ-
ent from its size.
[0022] The invention is described in closer detail by
reference to the enclosed drawings showing especially
preferred embodiments, wherein:

Fig. 1 shows the principle of the invention in a highly
schematic illustration;

Fig. 2 shows an illustration of the color application
in a printing apparatus in accordance with the inven-
tion;

Fig. 3 shows a schematic illustration of an especially
preferred arrangement of a printing apparatus in ac-
cordance with the invention;

Fig. 4 shows a schematic representation of a spe-
cially preferred embodiment of a separation appara-
tus;

[0023] Figs. 1 to 4 show simplified representations or
parts of a printing apparatus for transferring toner 9 from
a toner-bearing film element 1 to an image receiver 4 to
be printed by local heating of the film element 1, with film
transport means 2 being provided for transporting the
film element 1 relative to the image receiver 4 along a
first transport direction 3, and with image receiver trans-
port means 5 being provided for transporting the image
receiver 4 relative to the film element 1 along a second
transport direction 6, with the first transport direction 3
being arranged substantially normal to the second trans-
port direction 6.
[0024] By transporting the film element 1 substantially
normal to the image receiver 4, the image receiver 4 can
be printed in all provided colors in a region of the width
of the film element 1. Merely the heating of the individual
regions or pixels of the film element 1 must have the
printing precision, which is necessary anyway for achiev-
ing a predeterminable printing precision. The width of the
film element 1 allows printing not only a line but a strip
complete in all colors. The image receiver 4 then only
needs to be forwarded by the width of the film element 1
or by the width of the part of the image applied to the
image receiver 4, with the printing precision being suffi-
cient alone for this purpose. A complex repositioning of
the surface area to be printed is thus no longer necessary.
[0025] The printing apparatuses in accordance with
the invention can concern a printing apparatus for use in
any kind of printer and/or printing machine such as com-
pact printers, office printers, special photographic print-
ers and/or large-scale printing installations.
[0026] The printing apparatuses in accordance with
the invention are provided for printing an image receiver
4. This can concern any type of material which is tempo-
rarily substantially solid such as paper, cardboard, metal,
fabric, wood, plastic, composite materials, rubber, glass,
solidified and/or frozen liquids, or a combination of the
same, or other materials.
[0027] The application of an image of a picture is pro-
vided for in an image receiver 4 in a printing apparatus
in accordance with the invention. This may concern both
"images" as well as text. The image is produced on the
image receiver 4 by application of toner 9, with the toner
9 being thermally detached from a toner-bearing film el-
ement 1 and being deposited on an image receiver 4.
[0028] During the operation of the printing apparatus,
a region of the film element 1 overlaps a region of the
image receiver 4. An image can be produced on the im-
age receiver 4 in this region of temporary overlapping,
which is why this region is designated as the printing area
or as the current printing area.
[0029] As is shown schematically in Fig. 2, a film ele-
ment 1 for a printing apparatus in accordance with the
invention comprises a carrier layer 14 and a toner layer
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15. It is also possible that several layers are provided.
[0030] A printing apparatus in accordance with the in-
vention further comprises an image receiver transport
means 5 for transporting the image receiver 4. Since an
application of the image may not be possible, or only
within certain limits, in a single printing process in most
of the cases, it may be provided that the image receiver
is movable relative to the printing area. As a result of the
image receiver transport means 5, a transport of the im-
age receiver 4 relative to the film element 1 is possible
or provided along a second transport direction 6.
[0031] The image receiver transport means 5 can com-
prise any kind of means for the movement of an image
receiver 4, especially any kind of roller and/or linear guide
means. In the especially preferred embodiment accord-
ing to Fig. 3, the image receiver means 5 comprise a
substantially planar receiving table 16, on which the im-
age receiver 4 is held. Means (not shown) for fixing the
image receiver 4 on the receiving table 16 can be pro-
vided such as clamps and/or a vacuum suction system.
The receiving table 16 and/or the image receiver 4 can
be moved with means (not shown) at least in the entered
second transport direction 6. A movement or adjustment
of the receiving table 16 and/or the image receiver 4 can
also be provided in other directions, e.g. perpendicular
and/or horizontal substantially normal to the second
transport direction 6.
[0032] As an alternative to a preferred embodiment ac-
cording to Fig. 3 it is possible to provide an image receiver
support which is roller-shaped at least in sections, with
the radius of the roller or roller section preferably being
so large that the same is negligible in the current printing
area. It can also be provided that the film element 1 is
deformed in an arc-shaped manner in the printing area,
so that the same is parallel to the surface of the image
receiver 4 in the printing area and has a substantially
equal distance to the surface of the image receiver 4 at
each point of the film element 1. An image receiver 4
which is roller-shaped in sections comes with the advan-
tage that the same can be swivelled about an axis, which
thus leads to an especially simple manner of the transport
of the image receiver 4 along the second transport direc-
tion 6.
[0033] Printing apparatuses in accordance with the in-
vention are provided for use with toner-bearing film ele-
ments 1. During the printing process, the toner 9 is de-
tached from the film element 1, thus leading to toner-free
regions on the film element 1. Film transport means 2 for
transporting the film element 1 relative to the image re-
ceiver 4 along a first transport direction 3 are provided in
a printing apparatus in accordance with the invention in
order to provide regions of the film element 1 with toner
9 during the printing process. It is provided for in accord-
ance with the invention that the first transport direction 3
is arranged substantially normal to the second transport
direction 6, which thus leads to the advantages as already
described above.
[0034] In a preferred embodiment of the film transport

means 2 it is provided that the same comprise at least
one unreeling apparatus 7 and a reeling apparatus 8,
which thus allows using a film element 1 in the form of
so-called "endless material". Such an unreeling appara-
tus 7 can comprise a reel which is rotatably held about
an axis. A reeling apparatus 8 can also comprise a ro-
tatably held reel. It can be provided in particular that the
reel of the reeling apparatus 8 can be driven in a prede-
terminable manner. The control unit of the reeling appa-
ratus 8 can be part of the control unit of the printing proc-
ess and/or can cooperate with the same. It can also be
provided that the unreeling apparatus 7 is driven in order
to prevent excessive tensile stresses in the film element
1 and thus to avoid any stretching or tearing of the same.
[0035] For printing reasons it can be advantageous
when there is the most constant distance between the
surface of the toner layer 15 of the film element 1 facing
the image receiver 4 and the image receiver 4 per se. It
can therefore be provided in preferred embodiments of
printing apparatuses in accordance with the invention
that a separation apparatus 11 is provided for separating
the film element 1 from the image receiver 4. Such a
separation apparatus 11 can comprise a rail element 12
which is movable approximately over a width of the image
receiver 4. It is provided in an especially preferable way
that the separation apparatus 11 comprises at least two
rail elements 12 delimiting a current printing area. Fig. 4
shows two rail element 12 which guide a film element 1
which is strip-like in this preferred embodiment and en-
sure a constant distance to the image receiver 4. It is
also possible to provide an elevation such as a web or a
number of knob-like elevations which are arranged di-
rectly on the film element 1, which webs or knob-like el-
evations border the film element 1 on either side. It can
preferably be provided that the distance of the film ele-
ment 1 relative to the image receiver 4 is approx. 3 Pm
to 50 Pm.
[0036] A local heating of the film element 1 is provided
for transferring the toner 9 from the film element 1 to the
image receiver 4. Any kind of heat source can be provided
for reaching this local heating. Thermal resistor elements
can be provided for this purpose. It can preferably be
provided that at least one laser writing unit 10 is provided
for locally heating the film element 1, especially in the
region of the image receiver 4. Fig. 2 shows a film element
1 adjacent to an image receiver 4 as well as a laser writing
unit 10. The broad illustrated arrow 13 symbolizes the
energy flow from the laser writing unit 10 to the film ele-
ment 1. Clearly shown is the toner 9 extracted from the
toner layer 15 under the influence of energy, which toner
was transferred to the surface of the image receiver 4. It
is also possible to provide a heating of the film element
1 through the image receiver 4.
[0037] Fig. 3 shows a schematic representation of a
preferred embodiment of a printing apparatus in accord-
ance with the invention with a laser writing unit 10. The
energy flow from the laser writing unit 10 to the film ele-
ment 1 is also illustrated by the broad arrow 13. Such a
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laser writing unit 10 can be provided for moving or ad-
justing and focussing over a wide area, especially the
entire printing area. The possible mobility and adjusta-
bility is symbolized by the illustrated arrows 17. It is also
possible that several laser writing units 10 are provided.
The printing area can also be divided into partial areas
which are each allocated to at least one laser writing unit
10. The laser writing units 10 must be adjusted or fo-
cussed with the print resolution or precision.
[0038] When printing several colors it can be provided
in particular that a film element 1 is provided which com-
prises regions of differently colored toner 9. In accord-
ance with the invention, a printing area is printed with
toner 9 of a first color when the image receiver 4 is sta-
tionary, thereafter the film element 1 is moved further
along a first transport direction 3 until a region of a second
toner 9 of a different color comes to lie above the printing
area and the printing process is carried out for this second
color component. This is repeated until all color compo-
nents have been used up. It is also possible to apply a
layer which is substantially transparent and/or is provided
all over. It can be provided in particular that toner 9 of
the colors cyan, magenta, yellow and/or black are pro-
vided. The toner 9 could be provided with any other color
such as fluorescent or ultraviolet colors.
[0039] After the application of all colors on the printing
area, the film element 1 is moved further in the first trans-
port direction 3 until a region of the next desired toner 9
is arranged opposite of the printing area, and the image
receiver 4 is moved further along the second transport
direction 6 by a printing width of the film element 1, with
the first transport direction 3 being arranged substantially
normal to the second transport direction 6.
[0040] When printing an image receiver 4 with several
colors and/or layers, it can also be provided that for each
color and/or layer intended for printing there is provided
at least one laser writing unit 10 for locally heating the
film element 1, especially in the region of the image re-
ceiver 4.
[0041] In preferred embodiments of printing appara-
tuses in accordance with the invention it is possible to
provide strip-like film elements 1. A printing area can thus
be achieved with advantageous width without any move-
ment of the image receiver 4 and with minor movements
or adjustments of the thermal writing unit.
[0042] Further embodiments in accordance with the
invention can merely comprise a part of the described
features, but every combination of features can be pro-
vided.

Claims

1. A printing apparatus for transferring toner (9) from a
toner-bearing film element (1) to an image receiver
(4) to be printed by locally heating the film element
(1), with film transport means (2) being provided for
transporting the film element (1) relative to the image

receiver (4) along a first direction (3) of transport,
and with image receiver transport means (5) being
provided for transporting the image receiver (4) rel-
ative to the film element (1) along a second direction
(6) of transport, characterized in that the first di-
rection (3) of transport is arranged substantially nor-
mal to the second direction (6) of transport.

2. A printing apparatus according to claim 1, charac-
terized in that a strip-like film element (1) is provid-
ed.

3. A printing apparatus according to claim 1 or 2, char-
acterized in that the film transport means (2) com-
prise at least one unreeling apparatus (7) and one
reeling apparatus (8).

4. A printing apparatus according to claim 1, 2 or 3,
characterized in that a separation apparatus (11)
is provided for separating the film element (1) from
the image receiver (4).

5. A printing apparatus according to claim 4, charac-
terized in that the separation apparatus (11) com-
prises a rail element (12) which can be moved over
the width of the image receiver (4).

6. A printing apparatus according to claim 4 or 5, char-
acterized in that the separation apparatus (11)
comprises at least two rail elements (12) delimiting
a current printing area.

7. A printing apparatus according to one of the claims
1 to 6, characterized in that at least one laser writ-
ing unit (10) is provided for locally heating the film
element (1), especially in the region of the image
receiver (4).

8. A printing apparatus according to claim 7, charac-
terized in that at least one laser writing unit (10) for
the local heating of the film element (1), especially
in the region of the image receiver (4), is provided
for each color and/or layer intended for printing.

9. A printer with a printing apparatus according to one
of the claims 1 to 8.

10. A method for printing an image receiver (4), espe-
cially for a printing apparatus according to one of the
claims 1 to 8 and/or a printer according to claim 9,
with toner (9) being transferred from a film element
(1) by means of local heating onto a printing area of
the image receiver (4) opposite of the film element
(1), characterized in that the printing area is printed
in successive printing processes in several colors
when the image receiver (4) is stationary, with the
film element (1) being transported between the print-
ing processes along a first direction (3) of transport
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which is substantially normal to a second direction
(6) of transport of the image receiver.

11. A method according to claim 10, characterized in
that the image receiver (4) is moved further along
the second direction (6) of transport by one printing
width of the film element (1).
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