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@ Thermal image-recording apparatus with locking means for holding a print head.

@ A thermal image-recording apparatus which
comprises an elongate print head (18) with a thermal
print circuit (36) and a heat sink (81), said apparatus
having supporting wall means (47) onto which said
print head is seated with its rearside, and spring-
biased latches (86,87) engaging corresponding ribs
(83,84) on cooling fins (82) of the heat sink (81).
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BACKGROUND OF THE INVENTION
Field of the invention.

The present invention relates to a thermal im-
age recording apparatus which comprises a ther-
mal print head provided with a heat sink.

Description of the prior art.

In the thermal printing process, a dye-bearing
donor ribbon is brought into contact with a dye-
receiving print sheet at a print zone. Thermal print-
ing is effected by contacting the donor ribbon with
a multi-element print head which spans the ribbon
in a direction transverse to the direction of ribbon
travel The print head typically comprises a linear
array of closely spaced resistive heating elements,
each being independently dressable by an applied
voltage to heat that portion of the donor ribbon
directly opposite and thereby cause dye to transfer
from the donor ribbon to the print sheet. To main-
tain intimate contact between the donor ribbon and
print sheet during this printing operation, the donor
ribbon and print sheet are partially wrapped over
the surface of a rotatably driven print drum.

The amount of picture element formation on
the print sheet depends on the temperature of the
heating elements, and on the temperature of the
print head itself. The electric energy applied to the
heating elements is controlled within a prescribed
range by a control circuit. The temperature of the
print head itself, on the other hand, is kept under
control by dissipating the heat accumulated during
printing by means of a heat sink. To that end, a
stream of cooling air produced by a blower is
directed over the fins of the heat sink.

The lifetime of a print head of the described
type is limited since the rubbing contact of the
backside of the dye donor ribbon with the resistive
heating elements during each printing cycle causes
accelerated wear of the heating elements. Typi-
cally, a print head is suited for performing 15,000
to 60,000 printing operations on an A4 cm format.
For colour printing where usually patches of cyan,
yellow and magenta dyes are printed in repeating
series, this means that after approximately 5,000 to
20,000 prints the print head needs to be replaced.

Known print heads are mounted in the appara-
tus by means of a plurality of screws requiring
quite some skill from the operator in order to
perform the operations of holding the print head
and mounting the screws simultaneously.

Furthermore, said screws must be tightened
evenly in order to avoid torsion or bending of the
printing head which can cause uneven pressure of
the head on the dye-bearing donor ribbon in the
print zone.
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SUMMARY OF THE INVENTION
Object of the invention.

The present invention aims to provide a ther-
mal image recording apparatus which comprises a
print head, whose mounting is easy and can be
done without risk by an unskilled operator, such as
the user of the apparatus.

Statement of the invention.

In accordance with the present invention, a
thermal image-recording apparatus which com-
prises an elongate print head with a thermal print
circuit and a heat sink, ventilation means for cool-
ing said sink, and a print drum for supporting a
dye-receiving print sheet in front of said print head,
is characterised in that said apparatus has support-
ing wall means onto which said print head is seat-
ed with its rearside, and springbiased locking
means for holding the print head onto said wall
means with a controlled pressure.

The term "print head" stands for the assembly
of a thermal print circuit comprising a printed cir-
cuit board with a linear array of closely spaced
resistive heating elements, electronic circuitry for
supplying the image signals thereto and connectors
for connecting the print circuit to the circuitry of the
apparatus, and a heat sink. The thermal print circuit
is in heat-conductive contact with the heat sink. In
one way, the thermal print circuit may be screw-
fitted to the heat sink, but often the thermal print
head is fixedly attached to the sink by means of a
heat-conductive resin, and thus the electronic and
the cooling part constitute in fact one unit, called
herein print head.

According to one embodiment of the invention,
the locking means comprises one rib-like extension
of a central cooling fin of the heat sink of the print
head, and a co-operating detent in the housing of
the apparatus, which is displaceable in a direction
parallel to the print head. Suitably, said detent is
mounted on a rod which is axially displaceable and
is biased by spring means to keep the detent
engaged with the corresponding rib-like extension
of the heat sink. According to a preferred embodi-
ment, said detent and rib-like extension have co-
operating slanting guide surfaces allowing their
snap-fiting engagement upon mounting the print
head.

According to another embodiment of the inven-
tion, the print head has rib-like extensions at both
its lateral ends, and two latches rotatable in a plane
parallel to that of the supporting wall means for
engaging the corresponding rib-like extensions of
the head, said latches being mounted on rotatable
pins that carry springs for axially spring-biasing the
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latches in the rearward direction of the head. Said
pins suitably have a lever for rotating them.

The print head preferably is provided with
holes co-operating with register pins in the appara-
tus for determining the exact lateral position of the
head.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be described hereinafter by
way of example with reference to the accompany-
ing drawings wherein :

Fig. 1 is a diagrammatic representation of one
embodiment of a thermal image-recording ap-
paratus according to the present invention, the
print head being in the operative position.

Fig. 2 shows the apparatus according to Fig. 1
with the print head in the inoperative position,
Fig. 3 shows the apparatus according to Fig. 1
with the lid opened,

Fig. 4 is an enlarged cross-sectional view of the
sub-housing of the apparatus according to Fig.
1,

Fig. 5 is a longitudinal section of the printing
head on line 5-5 of Fig. 4,

Fig. 6 is an enlarged view of the detent mecha-
nism shown in Fig. 5,

Fig. 7 is a longitudinal cross-section of the print-
ing head showing a different locking mecha-
nism, and

Fig. 8 is a section on line 8-8 of Fig. 7.

Detailed description of the invention.

Fig. 1 shows a diagrammatic representation of
one embodiment of a thermal image recording
apparatus according to the present invention.

The apparatus is mounted in a housing 10
having a base 11 and a lid 12 hinged to the base at
13, and generally comprises a cylindrical print
drum 14 which Functions to support and transport
a print receiver sheet 15 through a print zone 16
where it receives thermally printed information.

Thermal printing is effected by advancing a
dye-bearing donor ribbon 17 through the print zone
between the print-receiver sheet 15 and a print
head 18.

The print head is shown in broken lines and is
mounted in a subhousing 19 mounted in lid 12
pivotable about a pin 9. The sub-housing has two
arms 20 spaced in parallel, which are intercon-
nected by a rod 21. Rod 21 rests on a cam 23
mounted on shaft 24 equally mounted with its
driving motor (not shown) in lid 12. Rotation of the
cam brings the print head from its print position in
which it presses against the print drum and the
media therebetween (see Fig. 1), into a non-print-
ing position in which the print head is spaced from
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the print drum (see Fig. 2).

Print head 18 spans the print drum and is of
conventional design, comprising a linear array 25
(see Fig. 4) of closely spaced resistive elements,
each being independently addressable with image
information by an applied voltage provided by a
microprocessor 26 connected via cable 27. As
each resistive element is addressed, it heats that
portion of the donor ribbon directly opposite, there-
by causing dye to be transferred from the donor
ribbon to the print receiver sheet. In colour thermal
printers, the donor ribbon usually comprises patch-
es of cyan, yellow and magenta dyes in a repeat-
ing series, and the print receiving sheet is rotated
three times through the print zone to receive a full-
colour image. The print receiver sheets are fed fo
the drum from a sheet supply 28 and are clamped
fo the drum by a suitable clamping mechanism 29.
Upon receiving the thermal image, the clamping
mechanism releases the print receiver sheet allow-
ing it to enter an output tray 30 which has been
illustrated within the housing but which may be
located in front of the apparatus as well. Print drum
14 is rotatably driven by a precision stepper motor
which in turn is controlled by microprocessor 26.
The microprocessor also functions to control the
position of the subhousing, via cam 23, so as to
move print head 18 to its non-printing position to
allow passage of the clamping mechanism through
the print zone.

The dye-bearing donor ribbon 17 is fed from a
supply spool 31 to a take-up spool 32 driven by a
suitable motor. Both spools can be fitted in a
disposable cassette for ease of handling, as known
in the art.

Fig. 3 shows the apparatus with lid 12 opened,
the print head being brought into its non-printing
position by appropriate rotation of cam 23. This
figure also shows that rollers 34 and 35 controlling
the path of the dye-donor ribbon move together
with lid 12.

The mounting and the cooling of the print head
are illustrated in detail in the enlarged views of
Figs. 4 and 5.

Referring to Fig. 4, the print head 18, which is
mounted in subhousing 19, is in fact an assembly
of a thermal print circuit board 36 and a heat sink
37. Board 36 has a linear array 25 of heating
elements, and a number of electronic components
38 comprising shift registers, buffers, etc., electric
integrated connectors for electrically connecting
the head to a flexible cable. The described connec-
tors facilitate the replacement of the print head.
Such replacement has to occur rather frequently in
practice since the lifetime of thermal print heads of
the described type is limited as mentioned already.

Sub-housing 19 has in its top wall 40 an elon-
gate rectangular air intake opening 41 and a similar
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air exhaust opening 42.

Air drawn into the sub-housing by a common
tangential-type blower 43 flows through the housing
as indicated by the parallel arrows and evacuates
heat from fins 44 of heat sink 37. Upper wall 46 of
lid 12 of the apparatus has been partly shown in
Fig. 4. This wall may have a large opening 47
covered by a perforated plate or the like, thereby
assuring for the openings 41 and 42 Free access fo
the environmental air.

The mounting of the print head in the sub-
housing is as follows.

Bottom wall 47 of sub-housing 19 has a rectan-
gular opening 48. This opening is slightly wider
than the print head, whereas it is notably shorter
than the head.

Referring to Fig. 5, heat sink 37 of the print
head has two shoulders 50 and 51. The top surface
of these shoulders is well straight so that they fit
tightly against the corresponding section of the
bottom wall 47 of the sub-housing. The portion of
the heat sink comprised between said two shoul-
ders extends through opening 48 inside the sub-
housing.

The shoulders of the print head may have been
obtained by cutting away portions of a standard-
type heat sink and next machining the supporting
surfaces, but the heat sink may as well have been
integrally extruded to the required shape.

The exact lateral position of the print head on
the bottom wall of the sub-housing is obtained via
two register pins 53 and 54 extending from the
bottom wall, and engaging a corresponding bore 55
in the shoulder of the head on one end, and a
slotlike hole 56 at the opposite end.

More details about the advantages and the
mounting of print head 18 in sub-housing 19 are
set forth in our co-pending EP application n°
92/203894.8 entitled : "A thermal image-recording
apparatus”.

The holding of the print head in the sub-hous-
ing is done in accordance with the present inven-
tion by means of co-operating detents 58 and 59.
Detent 58 is in fact an integral portion of a fin 44 of
heat sink 37 which is located close to an elongate
central space 60 in the heat sink, and the length of
which equals that of the fin.

Detent 59 is a hook-like extension of arm 61
which is fitted to a rod 63. Rod 63 is mounted for
axial sliding movement through corresponding
bores in opposite side walls of sub-housing 19, and
is biased by compression spring 64 in the right-
hand direction according to Fig. 5. A knob 65
allows to push the rod to the left.

Rod 63 is provided with a cam 67 having a flat
top face ensuring a non-rotational movement of the
rod by co-operation with top wall 40 of the sub-
housing, and with a slanting cam surface 68 co-
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operating with the most right-hand side fin 44 fo
exert downward pressure on said fin thereby to
facilitate the removal of the print head from the
sub-housing.

Fig. 6 shows more details of detents 58 and
59. Detent 58 has a slanting guide face 70, a
holding face 71 running horizontally, i.e. parallel to
axis 69 of rod 63, and to the print head, and a
slanting biasing face 72.

Detent 59 has a slanting guide face 73, a
horizontal holding face 74 and a slanting biasing
face 75.

The operations of mounting and demounting a
print head are as follows. The operator takes the
print head carefully in his hand and inserts the fins
of the head through opening 48 of the sub-housing,
it being understood that lid 12 is wider opened than
illustrated in Fig. 3. The correct lateral position of
the head is obtained by the registering of pins 53
and 54 with corresponding bores 55 and 56. During
seeking for correct registering, face 73 of detent 59
has already entered in contact with corresponding
face 70 of detent 58, and as the print head is
pushed to firmly seat on wall 47, both detents snap
fit into each other. The end position is as shown in
Fig. 6, both parallel faces 71 and 74 engaging each
other. This engagement prevents the detents from
disengaging, e.g. if the the apparatus undergoes a
severe shock, as by falling on a disk. However,
movable detent 59 can advance further than shown
in Fig. 6 and slanting faces 72 and 75 will engage
each other, causing a biased clamping of the print
head under the axial bias of rod 63. Finally, the
operator inserts the plugs of the flexible connecting
cables in connectors 38.

The print head is removed by pushing rod 63
inwardly by means of knob 65. Detent 59 is moved
away from detent 58 and in that way sets free the
head for being taken out. Cam 68 engages simulta-
neously the outermost fin 44 and urges thereby the
head downwardly. This latter feature is welcome
since as a consequence of heating of the print
head, collection of dust, etc., the head can tend to
stick to its mounting base. Progressive liberation of
the head as described avoids that an inadvertent
operator would start to pull on the head, or on its
delicate components, in case the head would stick
o the sub-housing.

Figs. 7 and 8 show a different embodiment of
locking means for locking the print head in the sub-
housing.

Referring to Fig. 7, print head 18 comprises a
metal base 80 and a heat sink 81 fitted thereto.
The head is seated with two shoulder portions 51,
52 on corresponding sections of bottom wall 47 of
sub-housing 19. The exact lateral position of the
print head in the sub-housing is obtained via regis-
ter pins 53 and 54 as described hereinbefore. Heat
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sink 81 has a plurality of fins 82, the two outer fins
being provided with ribs shown as 83 and 84. The
heat sink can be a one piece component but can
be assembled from different units as well. It is
made by extrusion moulding, and so the width of
ribs 83 and 84 equals the width of fins 82.

Sub-housing 19 is provided with two latches 86
and 87 fitted to pins 88 and 89 that are rotatable in
inward extensions of corresponding walls of sub-
housing 19. Pins 88 and 89 have levers 90 and 91
by means of which they can be pivoted over 90
degrees from an inoperative position as shown at
the left-hand side of the figure, into a locking
position as shown at the right-hand side. The levers
are engageable by the operator's fingertip through
an opening in the lateral wall of the sub-housing.

Fig. 8 is a section on line 8-8 of Fig. 7. Latch
87 has a slanting face 92 that permits the latch fo
slide under rib 84 as the latch is pivoted into its
locking position while the printing head is held by
hand into the sub-housing. Latch 87 also has a flat
top face 93 which firmly engages the correspond-
ing lower face of rib 84. This top face causes an
upward pressure on rib 84, and thus on the head,
under the bias of spring 92, which suitably is a
spring disc, e.g. of the type Belleville disc. This
upward pressure causes lateral end 52 of the head
fo be firmly seated on the corresponding portion of
bottom wall 47 of housing 19. The same clamping
force occurs at the opposite side of the head where
spring 93 causes latch 86 (in its closed position) fo
engage rib 83.

The invention is not limited to the embodi-
ments described hereinbefore.

The print head need not necessarily be moun-
ted in a sub-housing for its cooling as described,
but may as well be mounted freely in the main
housing of the apparatus.

The print head can have at its rearside three
shoulders or supporting points, thereby to ensure a
three-points support for the head.

The supply and take-up rolls for the dye-donor
ribbon need not necessarily be provided in a dis-
posable cassette, but can also be supported in a
dedicated frame, which is loaded by the operator
with dye-donor ribbon outside of the apparatus.
Suchlike arrangement is disclosed in our copen-
ding EP application no. 92 203 247.9 entitled "A
dye ribbon package for use with a thermal printer
and a method of loading the reloadable cassette of
a thermal printer with a dye ribbon from a dye
ribbon package", filed on 22.10.92.

Claims
1. A thermal image-recording apparatus (10)

which comprises an elongate print head (18)
with a thermal print circuit (36) and a heat sink
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(18), ventilation means (43) for cooling said
sink, and a print drum (14) for supporting a
dye-receiving print sheet (15) in front of said
print head, characterised in that said apparatus
has supporting wall means (47) onto which
said print head is seated with its rearside, and
springbiased locking means for holding the
printhead onto said wall means with a con-
trolled pressure.

A thermal image-recording apparatus accord-
ing to claim 1, wherein said locking means
comprise at least one rib-like extension (58,
83, 84) of a cooling fin (44) of the heat sink
(37) of the print head, and cooperating latch
means in the housing of the apparatus.

A thermal image-recording apparatus accord-
ing to claim 2, wherein said rib-like extension
is mounted centrally of the print head.

A thermal image-recording apparatus accord-
ing to claim 2 and 3, wherein said latch means
comprises a detent (59) which is displaceable
in a direction parallel to the print head.

A thermal image-recording apparatus accord-
ing to claim 4, wherein said detent (59) is
mounted on a rod (63) which is axially dis-
placeable and is biased by spring means (64)
to keep the detent engaged with the corre-
sponding rib-like extension (58) of the heat
sink.

A thermal image-recording apparatus accord-
ing fo claim 5, wherein said detent and rib-like
extension have co-operating slanting guide sur-
faces (70, 73) allowing their snap-fitting en-
gagement upon mounting the print head.

A thermal image-recording apparatus accord-
ing to claim 2, wherein said print head has rib-
like extensions (83, 84) at both its lateral ends,
and two laiches (86, 87) rotatable in a plane
parallel to that of the supporting wall means
(47) for engaging the corresponding rib-like
extensions of the head, said latches being
mounted on rotatable pins (88, 89) that carry
springs (92, 93) for axially spring-biasing the
latches in the rearward direction of the head.

A thermal image-recording apparatus accord-
ing to claim 7, wherein said pins have a lever
(90 91) for rotating them.

A thermal image-recording apparatus accord-
ing to claim 8, wherein said printing head is
mounted in a sub-housing (19) of the image-
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recording aparatus, and said levers extend in-
ward of the corresponding walls of said sub-
housing in the locked position of the latches
(86, 87).
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