EP 0072494 B1

Europaisches Patentamt

Q European Patent Office @ Publication number: 0 072 494

Office européen des brevets . B1

® EUROPEAN PATENT SPECIFICATION

(® Date of publication of patent specification: 25.03.87 @ int.Cl*: B41J3/20
@ Application number: 82107042.2

@ Date of filing: 04.08.82

® A thermal head apparatus.

Priority: 14.08.81 JP 127546/81 @ Proprietor: MITANI ELECTRONICS INDUSTRY
CORP.
6-25-1, Minami-machi
@ Date of publication of application: Fuchu-shi Tokyo (JP)
23.02.83 Bulletin 83/08
@ Inventor: Takata, Mitsuyasu 1-506
@ Publication of the grant of the patent: Koyosokushinjigyo-Taku
25.03.87 Bulletin 87/13 Aza Kawaharada Oaza Kosamurai Kitataku-
machi
Taku-shi Saga-ken (JP)
Designated Contracting States:
BEDEFRGBITNL
Representative: Degwert, Hartmut, Dipl.-Phys.
et al
® References cited: Patent Attorneys Prinz, Leiser, Bunke & Partner
EP-A-0 018 762 Manzingerweg 7
FR-A-2 176 287 D-8000 Miinchen 60 (DE)
FR-A-2 463 680

Note: Within nine months from the publication of the mention of the grant of the European patent, any person may
give notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall
be filed in a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European patent convention).

Courier Press, Leamington Spa, England.



1 0 072 494 2

Description

The present invention relates to a thermal
head apparatus which can reproduce, print
and record picture information transmitted, for
example, in a facsimile or the like and, more
particularly, to a thermal head apparatus
which can reproduce a picture of accurate
and high quality on recording paper.

A conventional thermal head of this type
used to reproduce a picture has a number of
heating resistors arranged at an infinitesimal
interval along a line extending in a main
scanning direction, and electrodes formed on
the heating resistors for selectively supplying
heating currents to the respective resistors.
The thermal head forms a dotted record on a
heat-sensitive recording sheet to reproduce a
picture, by selectively supplying the heating
currents o a number of these heating resis-
tors. (EP—A—0 018 762).

More particularly, transmission information
obtained mainly by scanning a picture in its
widthwise direction is transmitted from a
transmission site. In a thermal head at a re-
ception site, voltages are then appiied to elec-
trodes connected to a number of heating re-
sistors aligned in a main scanning direction
on the basis of the transmission information.
As a consequence, the thermal head repro-
duces an image corresponding to the trans-
mission information on recording paper. The
recording paper is subscanned in a longi-
tudinal direction with respect to the main
scanning direction to thereby reproduce a
picture transmitted at the transmission site on
the recording paper.

When the interval between a number of
heating resistors arranged at an infinitesimal
interval is reduced as short as possible to in-
crease the number of recording dots per unit
length, a picture of high quality can be repro-
duced. When the density of the recording
dots is increased, however, the interval be-
tween the heating resistors to be partitioned
with electrodes is shortened. As a result, the
fabrication of a thermal head becomes tech-
nically difficult, thereby causing lower produc-
tivity. At present, a thermal head which has 3
to 6 recording dots in a range of 1T mm pro-
vides the best picture quality and productivity.
However, in order to reproduce a picture of
higher quality, it is desired to form more than
8 recording dots in a range of 1 mm.

It is an object of the present invention to
provide a thermal head apparatus which can
accurately reproduce a picture of higher
guality on recording paper.

it is another object of the present invention
to provide a thermal head apparatus which
has a structure capable of enhancing the pro-
ductivity without decreasing the quality of a
picture.

The above objects have been attained by a
thermal head apparatus which comprises:
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a plurality of continuous resistor strips, pro-
vided to extend in a main scanning direction
parallel to each other at intervals in said sub-
scanning direction, on an insulator layer the
total sum of which intervals corresponds to a
subscanning distance in one scanning period
of time; a plurality of electrodes, provided in
parallel with each other and in substantially
perpendicular with the heating resistor strips
for dividing the respective resistor strips to
form a plurality of resistor pieces in such a
manner that the resistor pieces belonging to
the . respective resistor strips are not super-
posed with each other with respect to the
subscanning direction; and current supplying
means, connected to the plurality of elec-
trodes for storing data bits corresponding to
the recording dots and supplying currents to
the resistor pieces belonging to the respective
resistor strips at a timing which is so set as
to supply currents to the row of the resistor
pieces when such a row comes above a dot-
ted portion recorded on recording paper with
the row of the resistor pieces belonging to
the previous resistor strip; whereby a line of
dots for one main scanning line is recorded
on recording paper after the currents are sup-
plied to all the resistor pieces belonging to
the plurality of heating resistor strips.

It should be stated here that FR—A—
2463680 and FR—A—2 176287 aiready dis-
close printing apparatuses comprising several
parallel rows of printing elements, said rows
being staggered to each other by half of the
distance of two adjacent printing elements in
a row and being supplied from a data control
comprising a data memory in a time-delayed
relationship respectively. This known principle
is also used in the subject matter claimed.
However, this prior art reféers to optical and
electroerosive printing heads having quite a
different constructional design as compared
with the thermal head apparatus claimed.

When the present invention is applied to a
thermal head apparatus having two heating
resistor strips, dots recorded by the second
heating resistor strip are disposed between
dots recorded by the first heating resistor
strip to thereby record a line of dots for one
main scanning line. In this manner, it is poss-
ible to record dots of twice the density of the
resistor pieces of the first and second resistor
strips. Therefore, a picture that is more
accurate and of higher quality than the con-
ventional picture can be obtained. Since the
density of the recording dots can be in-
creased without increasing the density of the
resistor pieces of the first and second resistor
strips, the productivity of the thermal head
apparatus can be enhanced.

By way of example and to make the de-
scription clearer, reference is made to the
accompanying drawings in which:

Fig. 1 is a partially enlarged schematic
perspective view of a thermal head apparatus
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according to one preferred embodiment of the
present invention;

Fig. 2 is an equivalent circuit diagram of the
portion shown in Fig. 1;

Fig. 3 is a view for explaining the operation of
the thermal head apparatus shown in Fig. 1;

‘Fig. 4 is a circuit diagram of the thermal head
shown in Fig. 2 and a drive circuit therefor; and

Fig. 5 is a timing chart of the signals applied to
the circuit shown in Fig. 4.

The present invention will now be described in
more detail with reference to the accompanying
drawings.

In Fig. 1, first and second resistor strips 14, 16 are
provided at a predetermined interval in parallel
with each other in @ main scanning direction (or
the crosswise direction of recording paper 12) on
an insulating substrate 10 made of, for example,
glass or the like. The first and second resistor strips
14, 16 constitute a recording heater. The recording
paper 12 is moved in a direction designated by an
arrow, that is, in a subscanning direction per-
pendicular to the main scanning direction.

The first and second resistors 14, 16 respec-
tively have a length corresponding to the length
of the main scanning line, and the interval be-
tween the first resistor 14 and the second resistor
16 is set corresponding to the distance which the
recording paper 12 moves through the sub-
scanning, during one main scanning period of
time. The first and second resistor strips 14, 16
have a plurality of data electrodes 18,, 18,,... and
20,4, 20,,... provided at a predetermined interval in
a longitudinal direction to obtain a plurality of
resistor pieces, respectively. Further, common
electrodes 22,, 22,,... and 24,, 24,,... are provided
between the data electrodes 18,, 18,,... and 20y,
20,,... and the resistor pieces between the data
electrodes 184, 18,,... and 20,, 20,,... are further
respectively divided into two segments. The resis-
tor pieces interposed between data electrodes
and common electrodes forms one recording
unit. The recording units 26,, 26,... and 28,,
28,,... are formed along the first and second
resistor strips 14, 16.

Fig. 2 shows an equivalent circuit of the portion
shown in Fig. 1. The portions which are equiva-
lent to those in Fig. 1 are designated by the same
reference numerals as those in Fig. 1.

When a current flows through the resistor piece
between adjacent data electrodes and common
electrodes, the resistor piece is heated. A dot is
recorded on heat-sensitive recording paper where
it makes contact with the heated resistor piece.

The recording units 26;, 26,,... on the first
resistor strip 4 are displaced by 1/2 of the
recording unit width of the recording units 28,,
28,,... with respect to the main scanning direction
on the second resistor strip 16.

The first and second heads 30, 32 extending in
the recording-paper crosswise direction are
formed of the first and second resistor strips 14,
16 thus constructed.

According to the thermal head thus con-
structed, dots 36,, 36,,... recorded by the second
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head 32 are disposed, as shown in Fig. 3, between
the dots 34,, 34,,... recorded by the first head 30.
Therefore, as described above, the interval be-
tween the first head 30 and the second head 32 is
set corresponding to the distance covered by the
moving recording paper during one main scan-
ning period of time. Thus, as shown in Fig. 3, the
dots 36,4, 36,,... recorded by the second head 32
are inserted between the dots 344, 34,,... recorded
by the first head 30 to form a line of dots corre-
sponding to one recording scanning line. Accord-
ingly, when compared with a unit dot interval as
recorded by a head formed of only one resistor
strip, the unit dot interval in this embodiment is
1/2 that of the conventional device. in other
words, the recording dot density of this embodi-
ment of the present invention becomes twice that
of the conventional one.

For example, the first and second heads 30, 32
are so constructed as to record six dots within a
range of 1 mm of the recording bands 14, 16.
Thus, in effect, 12 dots are recorded with a range
of 1 mm of the resistor bands 14, 16. In this
manner, a picture of high density and excellent
resolution can be reproduced.

Fig. 4 shows a circuit diagram showing the
thermal heads 30, 32 shown in Fig. 2 and a drive
circuit for driving these thermal heads.

The common electrodes 22,, 22,,... and 24,
24,,... of the first and second head 30, 32 are
alternately connected through isolating diodes
40,4, 40,,... and 42,4, 42,,... to common lines Cy, C,,
and C,’, C,’, respectively. Common currents SC1,
SC2 and SC1’, SC2' of different timings (or differ-
ent phases} shown in Figs. 5D, BE, 5G, 5H are
supplied to these common lines C;, C,, and C,/,
C,’. When these common currents of two types
are employed, the bit data D, corresponding to
the recording dots can be divided into two groups
for use. The diodes 40,, 40,,... form the first
common signal supplying means 41,, and the
diodes 42,, 42,,... form the second common
signal supplying means 41,.

The data electrodes 18,, 18,,... and 20,, 20,,... of
the first and second heads 30, 32 are respectively
connected to the output terminals of NAND gates
44, 44,,... and 46,, 46,,.... A strobe signai STR1
shown in Fig. 5F is supplied as a gate signal
through a buffer amplifier 48 to one of the input
terminals of each of the NAND gates 44,, 44,,....
On the other hand, a strobe signal STR2 shown in
Fig. 5l is supplied as a gate signal through a buffer
amplifier 50 to one of the input terminals of each
of the NAND gates 46,, 46,,....

Data stored in trigger flip-flops 52,, 52,,... are
supplied to the other input terminals of the NAND
gates 44,, 44,,.... On the other hand, data stored
in trigger flip-flops 54,, 54,,... are supplied to the
other input terminals of the NAND gates 46,,
46,,....

The flip-flops 524, 52,,... form a shift register,
and bit data D, shown in Fig. 5B corresponding to
the common current SC1 are sequentially sup-
plied through a buffer amplifier 56 in a serial
manner, and the second bit data D, shown in Fig.
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5B corresponding to the common circuit SC2 are
similarly supplied. Similarly, the flip-flps 54,,
54,,... form a shift register, and bit data D, corre-
sponding to the common current SC1’ shown in
Fig. 5C are sequentially supplied in a serial
manner, and the second bit data D2 shown in Fig.
5C corresponding to the common current SC2'
are similarly supplied.

Shift pulses SP1, SP2 are respectively supplied
through inverters 60 and 62 to the inverting
trigger input terminals of the flip-flops 52, 52,,...
and 54,, 54,,....

The NAND gates 44,, 44,,..., flip-flops 52,,
52,,... buffer amplifiers 48, 56 and inverter 60
form the first data signal supplying means 61,.
Similarly, the NAND gates 46,, 46,,... flip-flops
54,, 54,,... buffer amplifiers 50, 58 and inverter 62
form the second data signal supplying means 61,.

The operation of the thermal head thus con-
structed will now be described. The first head 32
is driven as below. The first recording bit data D1
shown in Fig. 5B are serially supplied to the
trigger flip-flops 52, 52,... forming a shift register
corresponding to the first head 32. The shift pulse
SP1 shown in Fig. 5A is supplied in synchronism
with the supply of the data D,. As a consequence,
the first recording bit data D, are stored in the flip-
flops 52,, 52,,....

A common signal SC1 is supplied to the
common line C, in this state. Simulitaneously, the
strobe signal STR1 is supplied to the NAND gates
44,, 44,,.... As a result, a current will flow through
the resistor pieces, that is, the recording units
between the common electrodes 22, 22,,... con-
nected with the common line C; and the data
electrodes 18,, 18,,... corresponding to the first
recording bit data D,, and this portion is thus
heated. Consequently, a dot recording is carried
out. In this manner, the respective recording units
are alternately controlled.

Subsequently, the second bit data D, shown in
Fig. bB and disposed between the first bit data D,
are serially supplied to the flip-flops 52,, 52,,....
The shift pulse SP1 is supplied in synchronism
with the supply of the second data D,. As a result,
the second recording bit data D, is stored in the
flip-flops 52,, 52,,....

In this state, the common signal SC2 is supplied
to the common line C,. Simultaneously, the strobe
signal STR1 is supplied to the NAND gates 44,,
44,,.... Consequently, a current flows through the
resistor piece (recording unit) between the com-
mon electrodes 22,, 22,,... connected to the com-
mon line C, and the data electrodes 18;, 18,,...
corresponding to the second recording bit data Dy,
and this portion is heated. As a result, a dot
recording is carried out. In this manner, the
recording operation of the first step relative to one
main scanning line by the first head 30 is com-
pleted.

The recording operation is carried out again
when the recording paper 12 is subscanned and
the second head 32 is moved onto the dotted
portion by the first head 30 after the initial
recording by the first head 30 is completed. This
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recording operation is similar to the recording
operation of the first head 30. As a consequence,
the recording dots made by the second head 32
are formed between the recording dots made by
the first head 30 as shown in Fig. 3.

Such a thermal head can be effectively formed
by a thick film printing technique. In other words,
respective electrodes are projected and formed as
shown in Fig. 1 by the thick film printing on an
insulating substrate. Subsequently, resistor strips
are so formed as to connect and to cross the
respective electrodes as shown in Fig. 1. There-
after, a hard glass coating layer is formed on the
resistor strips including the respective electrodes.
Thus, the heater portion is so formed as to
improve the contact between the heater and the
heat-sensitive recording paper, thereby effec-
tively producing the recording dots with the
respective recording units.

Since the recording density of a facsimile at
present is ordinarily 8 dots per T mm, the
recording density of the first and second heads
30, 32 may be, when the embodiment of this
invention is applied thereto, 4 dots per T mm.
Therefore, the recording unit width or the resistor
piece width in the first.and second heads 30, 32
may be sufficiently increased. Accordingly, the
fabrication of the heads can be facilitated, and the
recording density of the respective recording
units can be enhanced.

The present invention is not limited to the par-
ticular embodiment described above. For example,
in the embodiment described above, two sets of
heads 30, 32 are employed. However, three sets of
heads may be used. Further, in the embodiment
described above, the recording dots are aligned on
the same line by the two sets of heads 30, 32. How-
ever, the recording dots may be displaced in sub-
scanning direction. In the embodiments described
above the recording paper is moved. However, the
heads 30, 32 may be moved.

Claims

1. A thermal head apparatus, having a plurality
of heating resistors disposed at an infinitesimal
interval in a main scanning direction, for selec-
tively supplying a current to said resistors to heat
said resistors to record dots on recording paper
which is transferred in a subscanning direction
perpendicular to the main scanning direction,
characterized in that said apparatus comprises:

a plurality of continuous heating resistor strips
(14, 16), provided on an insulator layer to extend
in a main scanning direction in parallel with each
other at intervals in said subscanning direction,
the total sum of which intervals is set corre-
sponding to a subscanning distance during one
main scanning period of time;

a plurality of electrodes (184, 18,,..., 204, 20,,...
224, 22,,..., 244, 24,,...}, provided in paralle! with
each other and in perpendicular to said piurality
of heating resistor strips (24, 26) for dividing said
respective resistor strips, to form a plurality of
resistor pieces (26,, 26,,..., 284, 28,,...) in such a
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manner that said resistor pieces (26, 26,,..., 28,,
28,,...} belonging to said respective resistor
strips (14, 16) are not superposed with each
-other with respect to said subscanning direction;
and

current supplying means (41,, 41, 614, 61,),
connected to said plurality of electrodes (18;,
185...c 204, 20,,..., 224, 22,,..., 24,, 24,,...), for
storing data bits corresponding to the recording
dots to supply, on the basis of said data bits,
currents to said resistor pieces (26;, 26,,..., 28,,
28,...) belonging to said respective resistor strips
(14, 16) at a timing which is so set as to supply
currents to said resistor pieces (28,, 28,,...) when
a row of resistor pieces (28,, 28,,...) belonging to
said resistor strip (16) comes above the dotted
portion recorded on recording paper by a row of
said resistor pieces (264, 26,...) belonging to said
previous resistor strip (14);

whereby a line of dots for the main scanning
line is recorded on recording paper after currents
are supplied to all the resistor pieces (26,, 26,,...,
28, 28,,...) belonging to said plurality of heating
resistor strips {14, 16).

2. A thermal head apparatus according to
claim 1, characterized in that said plurality of
heating resistor strips (14, 16) comprise a first
heating resistor strip {14) and a second heating
resistor strip (16).

3. A thermal head apparatus according to
claim 1 or 2, characterized in that said plurality of
electrodes (18;, 18,,..., 204, 20,,..., 22,, 22,,...,
24,, 24,,...) comprise a plurality of data elec-
trodes (184, 18,,..., 204, 20,,...) and common elec-
trodes (224, 22,,..., 24,, 24,,...) disposed between
said data electrodes.

4, A thermal head apparatus according to
claim 3, characterized in that the resistor pieces
(26,, 26,,...) divided by said data electrodes (18;,
18,,...) and said common electrodes (22,, 22,,...)
of said first heating resistor strip (14} are dis-
placed by 1/2 of the length of said resistor piece
in a main scanning direction from the resistor
pieces (28,, 28,,...) divided by said data elec-
trodes (204, 20,,...) and said common electrodes
(24,, 24,,...) of said second heating resistor strip
(16).

5. A thermal head apparatus according to claim
3, characterized in that said current supplying
means (41,, 41,, 61,, 61,) comprises both a com-
mon current supplying means {(41;, 41,) for
supplying a common current to said common
electrodes (22,, 22,,..., 24,, 24,,...) and a data
supplying means (61;, 61,) for supplying data to
said data electrodes (18,, 18,,..., 20,, 20,,...) and
also supplies currents to said resistor pieces
corresponding to said data bits between said
common electrodes and said data electrodes to
cause corresponding resistor pieces to generate
heat.

6. thermal head apparatus according to claim
5, characterized in that said data supplying
means {61,, 61,) comprises a shift registor.
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Patentanspriiche

1. Eine Thermokopf-Vorrichtung mit mehreren
Heizwiderstanden, die mit infinitesimalem Inter-
vall in einer Hauptabtastrichtung angeordnet
sind, um den Widerstdnden selektiv einen Strom
zuzufithren und diese Widerstande aufzuheizen,
damit Punkte auf einem Aufzeichnungspapier
aufgezeichnet werden, das in einer Hilfsabtast-
richtung beférdert wird, die senkrecht zu der
Hauptabtastrichtung ist, dadurch gekennzeich-
net, dal} diese Vorrichtung umfal3t:

eine Mehrzahi von durchgehenden Heizwider-
standsbahnen (14, 16), die auf einer Isolator-
schicht vorgesehen sind und sich in einer Haupt-
abtastrichtung parallel zueinander in Abstédnden
in der Hilfsabtastrichtung erstrecken, wobei die
Gesamtsumme dieser Absténde so eingestelit
ist, daB sie einer Hilfsabtaststrecke wahrend
einer Hauptabtastzeitperiode entspricht;

eine Mehrzahi von Elektroden (18,, 18,,..., 20,4,
20,,..., 22,, 22,,..., 244, 24,,...), die parallel zuein-
ander und senkrecht zu der genannten Mehrzahi
von Heizwiderstandsbahnen (24, 26) vorgesehen
sind, um die genannten entsprechenden Wider-
standsbahnen so zu unterteilen, dal} eine Mehr-
zahl von Widerstandsstlcken (26;, 26,,..., 28,
28,,...) gebildet wird, in solcher Weise, dal} die
genannten Widerstandsstlicke (26,, 26,,..., 28,
28,,...), welche zu den entsprechenden Wider-
standsbahnen (14, 16) gehdren, bezliglich der
Hilfsabtastrichtung einander nicht uberiagert
sind; und

Stromzufuhrmittel (41,, 41,, 61,, 61,), die an
die genannie Mehrzah! von Elektroden (18,
182,..., 201, 202,..., 221, 222,..., 241, 242,...) ange'
schlossen sind, um Datenbits zu speichern,
welche den Aufzeichnungspunkten entsprechen,
um auf der Basis dieser Datenbits Strome an die
Widerstandsstilicke (26,, 26,,..., 28,, 28,,...) zu
liefern, welche zu den entsprechenden Wider-
standsbahnen (14, 16) gehdren, mit einer Takt-
steuerung, welche derart eingestelit ist, da® Stro-
me zu den Widerstandsstiicken (28,, 28,,...) ge-
liefert werden, wenn eine Reihe von Wider-
standsstlcken (28,, 28,,...), welche zu der ge-
nannten Widerstandsbahn (16} gehéren, Uber
dem punktierten Teil zu liegen kommt, weicher
auf dem Aufzeichnungspapier durch eine Reihe
von Widerstandsstlicken {26,, 26,,...) aufgezeich-
net wurde, die zu der vorhergehenden Wider-
standbahn (14) gehort;

wodurch eine Linie von Punkten fiur die Haupt-
abtastlinie auf dem Aufzeichnungspapier aufge-
zeichnet wird, nachdem Stréme allen Wider-
standsstlcken (26,, 26,,..., 28y, 28,,...) zugefuhrt
wurden, welche zu der genannten Mehrzahl von
Heizwiderstandsbahnen {14, 16) gehdren.

2. Thermokopf-Vorrichtung nach Anspruch 1,
dadurch gekennzeichnet, daf3 die genannte
Mehrzah!l von Heizwiderstandsbahnen (14, 16)
eine erste Heizwiderstandsbahn (14) und eine
zweite Heizwiderstandsbahn (16) umfal3t.

3. Thermokopf-Vorrichtung nach Anspruch 1
oder 2, dadurch gekennzeichnet, daf3 die genann-
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te Mehrzahi von Elektroden (18, 18,,..., 20,4, 20,,...,
224, 22,,..., 244, 24,,...) eine Mehrzahl von Daten-
elektroden (18,4, 18,,..., 204, 20,,...) und gemeinsa-
me, zwischen diesen Datenelektroden ange-
ordnete Elektroden (22, 22,,..., 24,, 24,,...) um-
fai3t.

4. Thermokopf-Vorrichtung nach Anspruch 3,
dadurch gekennzeichnet, dal® die Widerstands-
stiicke (264, 26,,...), welche durch die genannten
Datenelektroden (18,, 18,...) und durch die
gemeinsamen Elektroden (22,, 22,,...) der ersten
Heizwiderstandsbahn (14) unterteilt sind, um die
Haifte der Lénge eines Widerstandsstlicks in einer
Hauptabtastrichtung versetzt sind gegentiiber den
Widerstandsstlicken (28,, 28,,...), welche durch
die genannten Datenelektroden (20,, 20,,...) und
die gemeinsamen Elektroden (24,, 24,,...) der
zweiten Heizwiderstandsbahn (16) unterteilt sind.

5. Thermokopf-Vorrichtung nach Anspruch 3,
dadurch gekennzeichnet, dal die Stromzufuhr-
mittel (414, 41,, 614, 61,) sowohl eine gemeinsame
Stromzufuhreinrichtung (414, 41,) zum Anlegen
eines gemeinsamen Stromes an die gemeinsamen
Elektroden (224, 22,,..., 244, 24,,...) und eine Daten-
zufuhreinrichtung (61,, 61,) zum Zuflihren von
Daten an die genannten Datenelektroden (18,,
18,,..., 204, 20,...) umfassen und ferner Strome an
die den Datenbits entsprechenden Widerstands-
stlicke zwischen den gemeinsamen Elektroden und
den Datenelektroden liefern, damit die entsprech-
enden Widerstandsstlicke Warme erzeugen.

6. Thermokopf-Vorrichtung nach Anspruch 5,
dadurch gekennzeichnet, daf} die genannte Daten-
zufuhreinrichtung (614, 61,) ein Schieberegister
umfafdt.

Revendications

1. Appareil a téte thermique, ayant plusieurs
résistances chauffantes disposées a intervalles
infinitésimaux suivant une direction principale de
balayage, pour fournir sélectivement un courant &
ces résistances afin de les chauffer pour enregistrer
des points sur du papier a enregistrer qui est trans-
féré dans une direction de balayage secondaire per-
pendiculaire a la direction de balayage principale,
caractérisé en ce qu'il comprend:

plusieurs bandes continues {14, 16) de résis-
tances chauffantes disposées sur une couche
isolante de maniére & s’'étendre suivant une direc-
tion principale de balayage, parallélementles unes
aux autres et a intervalles suivant la direction de
balayage secondaire dont la somme totale est
déterminée en correspondance avec une distance
de balayage secondaire pendant une période de
temps de balayage principal,

plusieurs électrodes (18, 18,,... 204, 20,,... 22,
22,,... 244, 24,,...) disposées parallélement les
unes aux autres et perpendiculairement aux
bandes (14, 16) de résistances chauffantes pour
diviser lesdites bandes respectives de résistances
afin de former plusieurs éléments résistifs (26,
26,,... 284, 28,,...) de maniére que ces éléments
résistifs (...) appartenant auxdites bandes respec-
tives (14, 16) de résistances ne soient pas super-
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posés les uns par rapport aux autres relativement
a la direction de balayage secondaire, et

des moyens d'alimentation en courant (414, 41,,
614, 61,) reliés auxdites électrodes {18,, 18,,...) afin
de stocker des bits de données correspondant aux
points d'enregistrement pour fournir, sur la base
desdits bits de données, des courants aux éié-
ments résistifs (26,, 26,,..., 28,, 28,,...) apparte-
nant aux bandes respectives (14, 16) de résis-
tances avec une temporisation gui est régiée de
maniére a fournir des courants auxdits éléments
résistifs (28,, 28,,...) quand une rangée d'éléments
résistifs (28,, 28,,...) appartenant & ladite bande
(16) de résistances vient au-dessus de la région
pointiliée enregistrée sur du papier d'enregistre-
ment par une rangée d'éléments résistifs (26,,
26,,...) appartenant a la bande précédente (14) de
résistances, de sorte qu'une ligne de points pour la
ligne de balayage principal est enregistrée sur du
papier d’enregistrement apreés que des courants
ont été fournis a tous les éléments résistifs (26,,
26.,,..., 284, 28,,...} appartenant aux bandes (14, 16)
de résistances chauffantes.

2. Appareil a téte thermique conforme a la revendi-
cation 1, caractérisé en ce que les bandes {14, 16) de
résistances chauffantes comprennent une premiére
bande (14} de résistances chauffantes et une
seconde bande (16) de résistances chauffantes.

3. Appareil a téte thermique conforme a la
revendication 1, caractérisé en ce que les élec-
trodes {184, 18,,... 204, 20,,..., 22;, 22,,..., 24,4,
24,,...) comprennent plusiers électrodes de don-
nées (18;, 18,... 20,, 20,...) et des électrodes
communes (22,, 22,,..., 244, 24,,...) disposées
entre lesdites électrodes de données.

4. Appareil a téte thermique conforme 2a la
revendication 3, caractérisé en ce que les éléments
résistifs (26,, 26,,...) divisés par lesdites électrodes
de données (18,, 18,,...) et lesdites électrodes
communes (22,, 22,,...) de la premiére bande (14)
de résistances chauffantes sont décalées d'une
demi-fois la longueur de I'élément résistif suivant
une direction principale de balayage a partir des
éléments résistifs (28,, 28,,...) divisés par lesdites

-électrodes de données (20,4, 20,,...) et lesdites élec-

trodes communes (24, 24,,...) de la second bande
(16) de résistances chauffantes.

5. Appareil a téte thermique conforme a la revendi-
cation 3, caractérisé en ce que les moyens
d'alimentation en courant (41,, 41, 61, 61,)
comprennent a la fois des moyens d’alimentation en
courant commun (414, 41,) pour fournir un courant
commun auxdites électrodes communes (22,
22,,..., 244, 24,,...) et des moyens d'alimentation en
données (614, 61,) pour fournir des données auxdites
électrodes de données (18;, 18,,..., 204, 20,,...), et
fournissent également des courants aux éiéments
résistifs en correspondance avec lesdits bits de
données entre les électrodes communes et les élec-
trodes de données de maniére que les éléments
résistifs correspondants générent de la chaleur.

6. Appareil a téte thermique conforme a la
revendication 5, caractérisé en ce que les moyens
d’alimentation en données (61, 61,) comprennent
un registre a décalage.
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