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@ Printing device and ribbon cartridge.

@) In a machine for reading and writing information,
a scanning reading device (10) converts the informa-
tion on a document on a bed (2) into digital electrical
signals. Those signals are passed to a device for
printing on piain paper for locally reproducing the
original document and/or passed over a telephone
cable to transmit the information to a remote receiv-
ing station. The printing device comprises a thermal
printer (34) and a replaceable cartridge (48) obtain-
ing a reel (50) for feeding the ribbon (42) which is
covered with thermally transferable ink. The ribbon is
as wide as a sheet of normal paper and is disposed
ENlin superposed relationship therewith on a rotatable
<platen roller (38) for printing information by means of
a thermal print head (34). To ensure a high level of
e quality and uniformity of printing, the inked ribbon
K must be disposed in perfectly superposed relation-
¢o ship and without wrinkles on the sheet of paper to be
€N printed. That is achieved by means of a curved wall
c”7(70) of the cartridge, which extends over the entire
@ width of the inked ribbon. The wall holds the ribbon
(42) in a taut condition, eliminating any wrinkles and
Lufolds which may be present in the supply reel (50).
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PRINTING DEVICE AND RIBBON CARTRIDGE

The present invention reiates to a device for
printing information as defined in the introductory
poriion of claim 1 and more particularly a device
for thermal printing involving transfer of ink for an
information reading and writing apparatus. Such an
apparatus is capable of converting the information
which is read from an original document into digital
electrical signals which, when suitably amplified,
can activate the printing device for reproducing the
documents.

Various types of machines of the above-in-
dicated type are known, in which the items of
information are printed by a thermal printer on
sheets of treated thermal paper. The paper is coat-
ed with a substance which is sensitive to heat and
which changes in colour if it is heated. However the
quality of printing produced by the {reated paper is
rather poor so that such machines are not suitable
for reproducing original documents with a high
quality of print.

The object the present invention seeks is to
provide a reading and writing apparatus of small
dimensions and which is simple to use from the
peint of view of the operator and which is capable
of printing information on plain paper with a high
quality of print.

This object is met by the printing device de-
fined in claim 1.

The invention also relates to a carfridge as
defined in claim 6.

The invention will be described in more detail,
by way of example, with reference to the accom-
panying drawings, in which:

Figure 1 is a perspective view of a reading
and writing machine including a printing device
according to the invention,

Figure 2 is a partly sectional plan view of the
machine shown in Figure 1,

Figure 3 is a view in longitudinal section
taken atong line lll-l{t in Figure 2,

Figure 4 is a view in vertical section taken
along line IV-IV in Figure 3,

Figure 5 is an outside view of a cartridge for
the inked ribbon of the printing device, and

Figure 6 is a view in cross-section of the
cartridge shown in Figure 1 taken along line VI-VI.

Referring to Figure 1, the reading and writing
machine 1 comprises a transparent exposure sur-
face 2 on which an original document 3 to be read
is positioned. The document 3 is covered by an
original-covering mat member 5 which is hinged at
8 and which can be pivoted rearwardly as indicated
by the arrow 9.

A scanning carriage 10 (Figures 3 and 4) is
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slidable below the transparent surface 2 and par-
aliel thereto, and mounted on the scanning carriage
10 is an optical system 12 for scanning successive
strips of the document 3 and converting the re-
flected images into electrical signals by means of
photoelectric sensors 15 of the CCD type (charge
coupled devices).

The optical system 12 is of conventional type
and is formed by a double row of lamps 16 which
are aligned perpendicularly to the movement of the
carriage and symmetrically with respect to an array
18 of juxtaposed optical fibres. The optical fibres
18 constitute a short-focus lens for focusing suc-
cessive sirips of the images on the sensors 15
which are disposed below the lens 18.

The carriage 10 slides on two parallel guides
22 which are fixed to the frame structure 23 and is
displaced by means of a pair of belts 24, 26 which
are moved by a stepping motor 20.

The motor 20 is controlled by a control circuit,
for example like that described in the present ap-
plicants' ltalian patent application No 67210 A/88.
The electrical signals generated by the sensors 15
are processed by logic circuits 32 (see Figure 3)
mounted on printed circuit boards 33 which are
contained in the machine 1 and which are not
described in detail herein insofar as they are out-
side the scope of the present invention.

The circuits 32 can be conditioned for locali
reproduction of the original document by means of
a print head 34 or for transmission over a tele-
phone line of the information which is read by the
optical system 12 to a remote receiving location.

The head 34 is disposed tangentially with re-
spect to a rotatable platen roller 36 and comprises
a plurality of aligned thermal elements 38 disposed
in contact with the roller 36 along the generatrix
thereof. The head 34 is capable of printing on
sheets 40 of plain paper by means of an inked
ribbon 42 which is interposed between the head 34
and the paper 40 and which is thus of a width
which is not less than the width of the sheet 40.

The head 34 is mounted resiliently on a hinged
cover 37 forming the rear wall of the machine 1.
The head 34 is fixed to a frame 41 fixed to a
resilient rubber block 44 which is fixed with respect
to the cover 37. The head 34 is held in pressure
contact against the roller 36 by means of springs
45 interposed between the cover 37 and the frame
41. The rubber block 44 permiis the head 34 to
adapt itself correctly to the roller 36 and at the
same time isolates the head 34 from vibration
generated by the printing operation. The cover 37
can be rotated about a pin 46 which is fixed to the
frame structure 23 fo give access o a space 47
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housing a removable cartridge 48 containing the
inked ribbon 42.

The ribbon 42 is unwound from a supply reel
50 and is rewound onto a take-up reel 52 which is
parallel to the reel 50. The reels 50 and 52 are
mounted fixedly on two shafis 49 and 51 respec-
tively which are rotatable on two side walls 53 and
53 of the cartridge 48 and parallel to the axis of
the platen roller 36. The shaft 49 is a free or idle
shaft and is braked by a friction means 54 (see
Figure 4) acting between a shoulder 55 on the
shaft 49 and the wall 53.

The take-up reel 52 is rotated by a gear trans-
mission 56, 57, 58, 59 and 60 of which the gear 56
is fixed with respect to the shaft 51 and the gear 60
is fixed with respect to the platen roller 36. The
gears 57 and 58 are mounted on the same pin 571
and interposed between them is a friction means
581 which slips to compensate for the increase in
diameter of the reel 52. The platen roller 36 is in
turn rotated by a stepping motor 62 by means of a
reducing device 36.

The cartridge 48 (see Figures 5 and 6) com-
prises a first cylindrical casing portion 85 which is
concentric with the axis of the reel 50. The casing
portion 65 is partially open to permit fitting and
removal of the supply reel 50. The casing portion
65 extends between the walls 53 and 53 and is
connected over the entire length of an upper edge
66 thereof to an arcuate wall 68. The wall 68 is
delimited by an edge 69 which is opposite and
parailel to the edge 66. The edges 66 and 69 are
straight and parallel to the axis of the reel 50. The
wall 68 forms a cylindrical surface 70 which has its
convexity directed in the opposite direction to the
opening 71 of the casing portion 65. In the direc-
tion of displacement of the ribbon 42 the surface
70 is of the configuration of a circular arc with an
opening angle of about 90° C (see Figure 6).

A second casing poriion 72 of the cartridge 48
which is substantially the same as the casing por-
tion 65 extends between the walls 53 and 53’
coaxially with respect to the axis of the recovery
reel 52. A lower edge 73 of the casing portion 72
extends in a straight line between the walls 53 and
53" and is connected over its entire length to a
substantially flat wall 75 delimited by a rounded
edge 76 disposed facing the edge 69 of the wall
68.

The distance between the edges 76 and 69 is
such that, when the cartridge 48 is fitted into the
space 47 (see Figure 3), the platen roller 36 is
disposed between the edges 76 and 69 at a small
spacing from them. The configuration of the sur-
face 70 is thus disposed substantially tangentially
to the platen roller 36, at the edge 69, and tangen-
tially to a radial line 70" with respect to the casing
portion 65 at the edge 66. The walls 68 and 75 are
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stiffened by ribs 88 and 75 respectively, which
are disposed between the above-mentioned walils
and the corresponding casing portions, perpendicu-
larly to the edges 69 and 76.

The cartridge 48 is fitted within the space 47
by inserting the ends of the shafts 49 and 51 onto
arms 78 which are fixed with respect to the struc-
ture of the machine 1. The inked ribbon 42 is
unwound from the reel 50 (see Figure 2) and
moves with its back bearing against the convex
wall 68, assuming a curvature in an anticlockwise
direction. The ribbon 42 is then wound around the
platen roller 36 over an angle 8 of about 180", with
a curvature which is opposite fo that referred to
above. The ribbon 42 is separated from the roller
36 at the edge 76 and is then wound onto the reel
52.

The ribbon 42 remains clinging to the surface
70 over an arc « with an average opening angle of
about 55° whereby any undulations or curling
which have possibly formed in the ribbon which is
rolled on the reel 50 are nullified due to the com-
bined effect of the curvature of the wall 68 and the
tension created by the friction means 54. The best
results in regard to stretching the ribbon 42 are
achieved when the ribbon adheres to the surface
70 over an arc of a magnitude which is between
about 50% and 80% of the magnitude of the arc 8
over which the ribbon 42 is wound around the
platen roller 38. On leaving the edge 69, the ribbon
42 is perfectly taut.

The sheets 40 of normal paper on which the
printing operation is to be effected are coliected in
a cassette 80 (see Figures 1 and 3) which can be
fitted into the interior of the machine 1 by way of
an opening 82 in the front wall 83, at the right in
Figure 3. After a sheet has been separated by a
separator roller 84, it is transported by a feed roller
86 along a passage 87 towards the platen roller 36.
The separator roller 84 is rotated by its own elec-
tric motor 85 (see Figure 2) and the feed roller 86
is in turn rotated by its own electric motor 88. The
sheet 40 is pushed between the roller 36 and the
inked ribbon 42, at a position corresponding to the
edge 69 of the cartridge 48. The sheet 40 is thus
entrained around the roller 36 under the ribbon 42
and in contact with the layer of ink. Therefore when
the sheet 40 passes in front of the print head 34,
the thermal elements 38, heating the back of the
ribbon 42, transports the thermal ink of the ribbon
42 onto the sheet of paper in the form of dots. The
ribbon 42 adheres perfectly to the sheet 40 as a
result of the stretching action produced by the
curved wall 68 and thus ensures a high quality of
printing and perfect sliding movement of the ribbon
42 under the head 34.

When the sheet 40 is separated from the roller
36, it passes into an exit passage 90. The passage
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90 is substantially parallel to the passage 87 and
guides the sheet 40 between a counter-roller 91
and the roller 86 to be transported onto a collecting
tray 93. The tray 93 is formed by a fixed wall 94
and the upward outside surface 95 of a pivotable
cover 96 which is hinged at points 98 on the sides
of the cassette 80. The cover 96 projects from the
profile of the machine 1 by way of a wall 102 (see
also Figure 2b) which is inclined upwardly and
which has a recess 103 in the central portion to
permit the deposited sheets 40 to be removed
easily.

It will be appreciated that modifications, addi-
tions and/or substitution of parts may be effected in
the printing device for an information reading and
writing machine according to the invention without
thereby departing from the scope of the invention
as claimed.

Claims

1. A device for printing information on plain
paper which is wound around a rotatable platen
roller (38), comprising a thermal print head (34) for
printing the information by means of dots, line by
line on the paper, and a cariridge (48) containing
an inked ribbon (42) which is unwound with a
preset tension from a supply reel (50) rotatable on
the cartridge about an axis paralle! to that of the
platen roller, characterized in that the cartridge (48)
comprises an arcuate wall (70) disposed between
the supply reel (50) and the platen roller (38) and
supporting and guiding the ribbon (42) in such a
way that undulations and curling of the ribbon are
eliminated under the combined effect of the cur-
vature of the wall (70) and the tension in the ribbon.

2. A printing device according to claim 1,
wherein the cartridge (48) comprises first and sec-
ond casing portions (65 and 72) of substantiaily
cylindrical shape extending between two end walls
(53, 53'), the casing portions being partially open
for respectively receiving the supply reel (50) and
take-up reel (52), characterized in that the arcuate
wall (70) is perpendicular to the end walls (53, 53')
and is connected to the first casing portion (65)
along a first edge (66) parallel to the axis of the
reel (50) and in that the arcuate wall (70) is delim-
ited by a second edge (69) parallel to the first edge
(66) and disposed at a small spacing from the
platen roller (38).

3. A printing device according to claim 2, char-
acterized in that the inked ribbon (42) adheres to
the arcuate wall (70) over an arc (a) of a length of
between 50% and 80% of the length of the arc (g)
over which the ribbon is wound around the platen
roiler (38).
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4. A printing device according to claim 2 or 3,
characterized in that in the direction of movement
of the ribbon (42) the arcuate wall (70) is of a
profile in the form of a circular arc extending be-
tween the first and second edges (66 and 69) over
about 90" .

5. A printing device according to claim 4, char-
acterized in that the profile is substantially tangen-
tial to the platen roller (38) at the second edge
(69).

8. A cartridge for an inked ribbon suitable for
use in a printer for printing information by means of
dots line by line on a support of plain paper,
comprising first and second substantially cylindrical
casing portions (65 and 72) having mutually parallel
axes, the casing portions extending between two
end walls (53, 53') perpendicular to these axes and
each having an opening to permit the respective
insertion of a supply reel (50) and a take-up reel
(52) for the ribbon (42), characterized by an ar-
cuate wall (70) connected o the first casing portion
(65) along a common edge (66) parallel to the said
axes, the arcuate wall (70) exiending between the
end walls (53, 53') parallel to the axes of the casing
portions (65, 72), the convexity of the arcuate wall
facing away from the said openings for supporting
and stretching the ribbon (42) which is unwound
from the supply reel (50).

7. A cariridge according to claim 6, character-
ized in that the arcuate wall (70) has a profile in the
fon:n of a circular arc subtending an angle of about
90 .

8. A cartridge according to claim 7, character-
ized in that the profile is tangential to a radial line
with respect to the first cylindrical casing portion
(65) in a position corresponding to the common
edge (66).
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