
EP 0 443 247 B1 Description BACKGROUND OF THE INVENTION 5   Field of the
Invention The present invention relates to an image communicating apparatus
such as a facsimile apparatus, and more particularly to an image
communicating apparatus equipped with an ink jet recording head and adapted
to effect image reception In an error correction mode. 10 Related
Background Art There have recently been developed ink jet printers using
the so-called bubble jet process, in which liquid ink is discharged from
discharge openings, by means of bubbles generated by thermal energy, toward
a re- 15  cording material thereby recording characters or other patterns.
Such printers can be provided with multiple discharge openings in
high-density arrangement, because the heat-generating resistor (heater)
provided in each discharge opening is significantly smaller than the
piezoelectric element employed in the conventional ink jet printers. They
also have the advantages of providing a recorded image of high quality and
achieving high-speed recording with low noise. 20      Facsimile apparatus
is required not only to transmit images at a high speed but also to receive
images of high quality at a high speed. The bubble inkjet printer, with the
above-explained features, is considered to meet such requirements, but
facsimile apparatus equipped with such bubble ink jet printers has not been
commer- cialized. In ink jet printers, the ink discharge openings of the
recording head may become blocked by the ink of which 25  the viscosity is
increased by a pause in the use of the recording head, by a low humidity
atmosphere or by a difference in the frequency of use of the discharge
openings, or by deposited dust. For this reason there has been employed a
discharge recovery mechanism for expelling viscosified ink by pressurizing
the interior of the recording head orsucking such viscosified ink through a
cap member covering and protecting the discharge openings of the recording
head. Even in the course of recording operation, such blocking may occur in
the dis- 30  charge openings whose frequency of use is relatively low, as
the frequency of Ink discharge is not uniform and some discharge openings
may not be used at all. Since such blocking causes the image quality to
dete- riorate, a recovery operation for ink discharge is generally
considered necessary at regular intervals. Therefore, in Incorporating an
ink jet printer in the facsimile apparatus, it becomes necessary to protect
the discharge openings of the recording head from drying or blocking, since
a printing operation is not possible 35  between pages during the reception
of plural pages. For these reasons, the above-explained recovery operation
has to be conducted frequently, leading to a wasted consumption of the
recording ink. An apparatus for carrying out manually a recovery treatment
for the recording head is disclosed by US-A-4745414. The present Invention
provides an image communicating apparatus having the features of claim 1 or
10. 40  Specific embodiments of the Invention are defined in the appendant
claims. Embodiments of the image communicating apparatus enable the number
of recovery operations for the recording head to be reduced, enabling
received data to be stored in memory means and subsequently permit data to
be recorded on a suitable medium in a collective manner. Embodiments of the
invention provide an image communicating apparatus in which the number of
recovery operations for the recording head can be 45  reduced In the case
of image reception In an errorcorrection mode. Embodiments of the image
communicating apparatus may be capable, where image reception is in a
half-duplex or full-duplex error correction mode, of uncapping the
recording head and effecting collective recording when the amount of
received image data reaches a certain capacity (for example 64 Kbytes) of
the memory (for example at the reception of a PPS- NULL signal) or when a
page of the original is fixed (for example by the reception of a PPS-MPS,
PPS-EOM 50  or PP-EOP signal), thereby reducing the entire time required
for recording (namely the uncapped time), thus reducing the number of idle
ink discharges and minimizing the wasted ink consumption. How the Invention
may be put into effect will now be described, by way of example only, with
reference to the accompanying drawings. 55  BRIEF DESCRIPTION OF THE
DRAWINGS Fig. 1 is a schematic view showing the basic structure of an
embodiment of the present invention; Fig. 2 is a perspective view of an ink
jet cartridge for bubble jet recording, in which the present invention 2   



EP 0 443 247 B1 Is applicable; Fig. 3 is a perspective view of a recording
system of afacsimile apparatuswhich utilizes the inkjet cartridge shown In
Fig. 2 and in which the present Invention is applicable; Fig. 4 is a block
diagram of the circuitstructure of thefacsimile apparatus embodying the
present invention; 5      Figs. 5A and 5B are respectively a chart and
aflow chartshowing the printing sequence in an embodiment of the present
invention; Figs. 6A and 6B are similar charts showing another printing
sequence; Fig. 7 is a schematic perspective view of a full-line ink jet
recording apparatus constituting another em- bodiment; and 10      Fig. 8
is a perspective view of the recording head employed In the apparatus shown
in Fig. 7. DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS Now the
present invention will be clarified in detail by embodiments thereof shown
In the attached draw- 15  Ings. Basic structure Fig. 1 shows the basic
structure of an embodiment of the image communicating apparatus of the
present 20  invention. The present embodiment is a facsimile apparatus
having an ink jet recording head and adapted to effect image reception
according to the error correction mode, provided with memory means A for
storing a group of image signals transmitted from a transmitting unit;
identification means B for identifying a protocol signal transmitted in
succession to said image signal; uncapping control means C for detaching a
cap from said ink jet recording head in response to the output of said
identifying means; printing control means E for 25  collectively printing
the image data stored in said memory means after said cap is detached; and
capping con- trol means E for capping said recording head after said
collective printing. Structure of recording system (printer) 30      Figs.
2 and 3 illustrate an example of the ink jet printer adapted for use as the
recording system for the facsimile apparatus embodying the present
invention, wherein IJH indicates an ink jet recording head of bubble jet
process; IJC indicates a detachable ink jet cartridge integral with the ink
jet head IJH and provided with a tank IT for supplying ink thereto; and
IJRA is the main body of the ink jet recording apparatus. In the ink jet
cartridge IJC of the present embodiment, as shown in Fig. 2, the front end
of the ink jet re- 35  cording head IJH protrudes slightly from the front
face of the ink tank IT. Said ink jet head cartridge IJC is of disposable
type and is detachably mounted on a carriage provided in the ink jet
recording apparatus IJRA to be explained later. A first ink tank IT (10)
containing the ink to be supplied to the ink jet head (IJH) is composed of
an ink ab- sorbent member, a container housing said ink absorbent member,
and a cover member sealing said container 40  (these members not being
shown). Said ink tank IT (10) is filled with ink which is supplied to the
ink jet head responding to the ink discharge therefrom. In the present
embodiment, a front plate 4 is composed of a resinous material of excellent
ink resistance such as polysylfone, polyethersulfone, polyphenyleneoxide or
polypropylene. The ink jet cartridge IJC explained above is detachably
mounted, by a predetermined method, on the car- 45  riage HC of the inkjet
recording apparatus IJRA as will be explained later, and desired image
recording is ach- ieved by the control of relative movement between the
carriage HC and the recording material in response to recording signals.
Fig. 3 is an external perspective view of an example of the inkjet
recording apparatus IJRA equipped with the mechanisms for the
above-explained process. 50     In Fig. 3, the ink jet recording head 20 of
the ink jet cartridge IJC is provided with a group of nozzles for ink
discharge toward a recording face of a recording sheet, which is supplied
from a sheetfeeding unit 25 onto a platen 24. A carriage 16 (HC) supporting
the recording head 20is linked with a part of a driving belt 18 trans-
mitting the driving force of a driving motor 17 and Is rendered slidable
along two parallel guide shafts 19A, 19B, whereby the recording head 20 can
reciprocate over the entire width of the recording sheet. 55      A head
recovery unit 26 is provided at an end of the moving path of the recording
head 20, for example at a position opposed to the home position of the
recording head. Said head recovery unit 26 is activated to cap the
recording head 20, by a motor 22 through a transmission mechanism 23. In
cooperation with the cap- ping operation of the recording head 20 by a cap
member 26A of said unit 26, ink is forcedly discharged from 3  



EP 0 443 247 B1 the discharge openings either by ink suction with suitable
suction means (such as a suction pump) provided in the head recovery unit
26 or by ink pressurizing by suitable pressurizing means provided in the
ink supply path to the recording head 20. Thus the viscous ink can be
removed from the discharge openings. Also said capping protects the
recording head after the end of recording operation. 5      A wiping blade
31 of silicone rubber, provided at a side of the head recovery unit 26, is
supported by a cantilever mechanism on a blade support member 31A and is
rendered engageable with the ink discharge face of the recording head 20 by
means of the motor 22 and the transmission mechanism 23 in the same manner
as the head recovery unit 26. Thus the blade 31 is made to protrude into
the moving path of the recording head 20 ata suitable timing in the course
of recording operation of said head 20 orafterthe discharge recovery 10
operation by the recovery unit 26, thereby wiping off the liquid or dusts
deposited on the ink discharge face of the head 20 as the result of
movement thereof. Structure of control system 15      Fig. 4 shows an
example of the circuit structure of the facsimile apparatus of the present
embodiment. There are provided a CPU (central processing unit) 101 such as
a microcomputerforcontrolling the data trans- mission and reception of the
entire apparatus through a bus 117; a read-only memory (ROM) 102 storing
pro- grams corresponding to control sequences as shown in Figs. 5B and 6B;
a random access memory (RAM) 103 used as a work memory for the CPU 101; a
modulator-demodulator (MODEM) 104 for data transmission; 20  a network
control unit (NCU) 105 connected with the MODEM 104 and used for connection
with public tele- phone lines; a registration RAM 106 for registering data
such as telephone numbers and abbreviations; and an Image RAM (DRAM) 107
for temporarily storing image data. Said memory 107 is used as an ECM
buffer as will be explained later. A CCD (charge coupled device) 108
serving image pickup means of the original image reading system, 25
converts the original image focused through an imaging lens such as a rod
lens array into electrical signals. A binary digitizing circuit 109
converts the output signals of the CCD 108 into binary signals. Arecording
head 111 is provided in the recording system, which is composed, in the
present embodiment, of a bubble jet recording apparatus as shown in Figs. 2
and 3. A sub CPU 110 is provided for controlling the bubble jet head 111,
carriage driving motor 17, recovery unit 26, driving motor 22 therefor, a
non-discharge 30  sensor 113 etc., and is provided therein with a ROM
storing a control program for image recording. An operation unit 114 is
provided with a liquid display device (LCD) 115 and various keys 116. The
facsimile apparatus of the present embodiment is capable of communication
in the ECM (error cor- rection mode), which enables data transmission and
reception without line omission, according to CCITT rec- ommendation. 35
The error correction in said mode can be realized either by image error
resending by half-duplex commu- nication or by image error resending by
full-duplex communication. In the error correction mode with half-duplex
communication, the image data are divided into blocks, and each block is
transmitted in a certain number of frames. The receiving unit effects error
recognition upon re- ception of each frame, and this operation is repeated
until the reception of Image data of a block or a page. 40  After the
reception of data of a block, if there are frames including errors, a
request for resending such error frames is sent to the transmitting unit.
In response, the transmitting unit only resends the frames In which the
error occurred, and the transmission of the next data block is started
after the reception of correct image data is confirmed. In the error
correction mode with the fuliduplex communication, the image data are
transmitted in units 45  of a frame. The receiving unit effects the error
detection for each received frame, and, upon detection of an errorframe,
causes the transmitting unitto immediately terminate the transmission of
image data and requests the resending of said error frame. The transmitting
unit restarts Image data transmission from the frame in which the error
occurred. Data of a frame consists of a field containing a frame number, a
field containing image data and a field 50  containing error check data,
and the error detection is achieved by the correct reception of said error
check data (CRC) and by the continuity of the received frame numbers. In
the present embodiment a frame is com- posed of 256 bytes, and a block is
composed of 0 - 255 frames. Example of control sequence 55 Fig. 5Ashows the
printing sequence in case an ECM buffer of 64 Kbytes is employed as the
image memory 



107 shown in Fig. 4. In this embodiment, the main CPU 101 receives data in
the error correction mode with half-duplex com- 4    EP 0 443 247 B1
munication. More specifically, the main CPU 101 inspects the error check
code CRC and the continuity of the frame numberupon reception of each
frame, and, In the absence of error, stores the received data in a
predetermined area of the ECM buffer. It also memorizes the presence or
absence of error for each frame. Upon reception 5   of data of a block, it
transmits the data indicating the presence or absence of errors in the 0-th
to 255th frames to the transmitting unit, which, In response, resends only
the frames in which errors occurred. Then, when the data of a block are
stored in the image memory 107, data reception is once disabled and the
recording head 20 is uncapped to initiate recording of the data stored in
the image memory 107. More spe- cifically, as shown in the upper half of
Fig. 5A, when the transmitting unit sends the image signal PIX followed 10
by a PPS (partial page signal)-NULL, PPS-MPS (multi page signal) or PPS-EOM
(end of message), the present facsimile apparatus at the receiving side
uncaps the recording head for effecting the recording operation, and sends
a signal RNR (reception not realizable), indicating that the reception of
Image data is disabled. In re- sponse the transmitting unit sends a signal
RR (reception realizable) asking whether the reception of image data is
realizable, and the exchange of the signals RNR and RR is thereafter
repeated. In the course of repeated 15  exchanges of said signals RNR and
RR, the received image data are collectively printed, and the recording
head is capped upon completion of the printing operation. Then a signal MCF
(message confirmation) is sent to the transmitting unit, which, in
response, effects again the transmission of the image signal. The lower
half in Fig. 5Ashows the printing sequence in case the image signal PIX is
followed by a signal PPS-EOP (end of protocol). Also in this case, the
facsimile apparatus uncaps the recording head to initiate 20  the
collective printing of the received data. In this case the facsimile
apparatus sends a signal MCF (message confirmation) to the transmitting
unit, then receives a signal DCN (disconnect command) therefrom, and sends
the signal DCN (disconnect command). The recording head is capped at the
end of the printing operation. Fig. 5B is a flow chart for executing the
printing sequence shown In Fig. 5A. The contents of the steps In this flow
chart are as follows: 25   S1:     confirms the mode of received page
(width of original/density of sub scanning lines) by a pre-pro- cedure; S2:
selects the ECM buffer (64 Kbytes) (memory 107) as the reception buffer for
the compression en- coded image data; S3:     reads compression encoded
image data of a byte from the modem and stores said data in the re- 30
ception buffer; S4:     Steps S3 and S4 are repeated until the reception
buffer (64 Kbytes) becomes full (indicated by the reception of PPS-NULL) or
until the reception of image data of a page (Indicated by the reception of
PPS-MPS, PPS-EOM or PPS-EOP); S5:     selects the reception buffer as the
printing buffer when the Image data are fixed; 35  S6:      instructs the
sub CPU 110 to drive the motor 22 for uncapping the recording head and to
initiate the printing operation; then reads the compression encoded image
data from the printing buffer and de- codes said data, therebyeffecting
conversion into original data. The sub CPU 110 receives said orig- inal
data, and effects printing by controlling the bubble jet head 111 and the
driving motor 112; S7:     transfers the sequence to astep S8 if PPS-EOP is
received in the step S4, ortoa step S11 otherwise; 40  S8:      sends the
signal MCF, effects a post-procedure (reception/transmission of DCN) and
terminates the communication; S9:     awaits the completion of printing;
S10:    activates the motor 22 after the end of printing, thereby capping
the recording head; S11:    in case of reception other than PPS-EOP,
discriminates whether the printing is terminated, and the 45
sequence proceeds to a step S12 if not terminated, or to a step S16 for
capping if terminated; S12:    sends a signal RNR; S13:    discriminates
whether a signal RR has been received, and the sequence proceeds to the
step S11 or to a step S14 according to whether said signal has been
received or not; S14:    discriminates whether the printing operation has
been completed, and, if completed, the sequence 



50           proceeds to a step S15 for capping the recording head, or, if
not completed, the sequence returns to the step S13; S17:    sends a signal
MCF; S18:   If PPS-EOM is received in the step S4, the sequence returns to
the step S1 to repeat the procedure from the pre-procedure. If other signal
PPS-NULL or PPS-MPS is received, the sequence returns 55           to the
step S2 for receiving next image data. Fig. 6A shows the sequence of
collective printing employing two ECM buffers of 64 Kbytes (ECM buffer 0
and ECM buffer 1) as the image memory 107 shown in Fig. 4. The illustrated
printing sequence Is rendered possible by utilizing one of said buffers as
the reception buffer and the other as the printing buffer. 5    EP 0 443
247 B1 Also in this case, data reception is conducted in the error
correction mode with half-duplex or full-duplex communication. Then, upon
storage of data of 64 Kbytes in the buffer 0 or 1 or upon reception of
image data of a page, the recording head 20 is uncapped, and the printing
operation is initiated by reading the data from said buffer. Also a signal
MCF (message confirmation) issentto thetransmitting unit, which, in
response, sends 5   next image data. Simultaneous with said printing
operation, the receiving unit stores the received data in the other buffer.
if data of 64 Kbytes are not stored in the other buffer nor the reception
of image data of a page has been completed at the end of the printing
operation, the recording head 20 is capped and the apparatus enters a
standby state. Subsequently, when the data of 64 Kbytes are received orwhen
the reception of image data of a page is completed, the recording head 20
is again uncapped to start the printing operation. 10     On the other
hand, if data of 64 Kbytes are received in the other buffer or if the
reception of image data of a page is completed at the end of the printing
operation, the next printing operation is immediately started without
capping the recording head. Fig. 6B is a flow chart for executing the
printing sequence shown in Fig. 6A The contents of the steps in said flow
chart are as follows: 15  S20:   fixes the mode of the received page (width
of the original/density of sub scanning lines) by a pre- procedure; S21:
selects the ECM buffer(64 Kbytes) 0 as the reception bufferfor receiving
the compression encoded image data, and the other ECM buffer (64 Kbytes) 1
as the printing buffer, S22:   reads the compression encoded image data of
a byte from the modem and stores said data in the 20          reception
buffer; S23:    Steps S22 and S23 are repeated until the reception buffer
(64 Kbytes) becomes full (indicated by the reception of PPS-NULL), or image
data of a page is completed (indicated by the reception of PPS-MPS, PPS-EOM
or PPS-EOP); S24:    discriminates whether the printing operation has been
completed, when the image data are fixed; 25  S25:   if completed, renders
the printing buffer as an empty buffer; S26:    discriminates whether there
Is an empty buffer; S27:    sends a signal RNR; S28:    discriminates
whether a signal RR has been received, and the sequence proceeds to a step
S28 or S29 respective if received or not; 30  S29:    discriminates whether
the printing operation has been completed, and, if completed, a step S30
ac- tivates the motor 22 to cap the recording head. If not completed, the
sequence returns to the step S28; S31:   renders the printing buffer as an
empty buffer; S32:    selects the reception buffer as the printing buffer
and the empty buffer as the reception buffer; 35  S33:   instructs the sub
CPU 110 to activate the motor 22 for uncapping the recording head 20 and to
start the printing operation; reads the compression encoded Image data from
the printing buffer and con- verts said data into original image data. In
response the sub CPU 110 receives said original data and effects the
printing operation; S34:    sends a signal MCF; 40  S35:   transfers the
sequence to a step S36 if PPS-EOP is received In the step S23, or to S40
otherwise; S36:    effects a post-procedure (reception/transmission of DCN)
and terminates the communication; S37:    awaits the completion of the
printing operation; 



S38:    after the completion of the printing operation, activates the motor
22 to cap the recording head 20; S39:   renders the printing buffer as an
empty buffer; 45  S40:    The sequence returns to the step S20 to repeat
the sequence from the pre-procedure in case the PPS-EOM Is received in the
step S23, or to the step S21 for receiving next image data if another
signal (PPS-NULL or PPS-MPS) is received. Though the foregoing embodiments
have been explained in the error correction mode with half-duplex
communication, the control may naturally be based on the full--duplex error
correction mode. 50     Also the present invention is applicable not only
to the serial printer as explained above but also to a fac- simile
apparatus equipped with an inkjet recording apparatus having a full-line
recording head of which length corresponds to the width of the maximum
recording medium, as shown in Figs. 7 and 8. Referring to Fig. 7, there are
provided paired rollers 201A, 201B forsupporting and transporting a
recording medium R in the sub scanning direction Vs indicated by an arrow;
and full-multi recording heads 202BK, 202Y, 55  202M and 202C for
respectively recording black, yellow, magenta and cyan colors, each having
nozzles ar- ranged over the entire width of the recording medium R and
arranged in the above-mentioned order from the upstream side in the
transporting direction of the recording medium. A recovery system 200 is
brought to a position opposed to the recording heads 202BK - 202C and caps
6    EP 0 443 247 B1 said recording heads at the recovery operation for ink
discharge. However, In the present embodiment, the number of such discharge
recovery operations can be significantly reduced by effecting preliminary
heating at a suitable timing. Fig. 8 is an external view of one of the
recording heads 202BK - 202C shown in Fig. 7. In Fig. 8 there are 5   shown
inkdischarge openings 210; an Inksupply pipe 211; plural IC's (driving
circuits) fordriving electrothermal converting elements; and terminals 213,
214. The control sequence shown In Fig. 5 or 6 is applicable also in case
the present invention is applied to a facsimile apparatus equipped with
such full-line printer. In such case, the value N in the step S21 in Fig.
8B indicates the number of lines in the sub scanning direction to be
scanned at a time by the recording heads, 10  and said value N may be equal
to 1. In order to prevent the Ink evaporation from the discharge openings,
the capping operation may be com- bined with so-called Idle ink discharge,
in which the ink in the vocinity of the discharge openings is discharged in
the course of capping operation, independently from the recording
Information. Also an idle ink discharge, conducted in a state without
capping, more specifically conducted at the timing 15  of uncapping shown
in Figs. 5A and 6A, Is also effective for preventing the failure in ink
discharge. However, the idle ink discharge is preferably conducted in the
course of capping operation or while the cap is opposed to the recording
heads, in consideration of the ease of disposal of the discharged ink. The
present invention is also applicable to a facsimile apparatus equipped with
so-called piezoelectric ink jet printer, utilizing a piezoelectric element
as the energy source for ink discharge. 20      Among various ink jet
recording processes, the present invention provides particularly
advantageous ef- fects in a recording apparatus employing a recording head
of so-called bubble jet process, since such process is suitable for
achieving higher density and definition in the recording. The working
principle and structure of said process are preferably based on those
disclosed for example in the U.S. Patents US-A-4,723,129 and
US-A-4,740,796. Said process is applicable to so-called on-demand 25
recording or continuous recording, but is particularly advantageous in the
on-demand recording because a drive signal, corresponding to the recording
information and inducing a rapid temperature increase exceeding the nucleus
boiling, can be given to an electrothermal converter provided corresponding
to a liquid path or a sheet holding liquid therein, thereby generating
thermal energy in said electrothermal converter and inducing membrane
boiling on a thermal action plane of the recording head, thus eventually
forming a bubble in the 30  liquid, corresponding one-to-one to said drive
signal. The liquid (ink) is discharged from a discharge opening by the
expansion or contraction of said bubble, thereby forming at least a
droplet. Said drive signal is preferably formed as a pulse, in order to
realize highly responsive expansion and contraction of said bubble, thus
ach- ieving liquid discharge with excellent response. Such pulse-shaped
drive signal is preferably that disclosed in the U.S. Patents
US-A-4,463,359 and US-A-4,345,262. Also still improved recording can be
achieved by em- 35  ploying conditions disclosed in the U.S. Patent
US-A-4,313,124 concerning the temperature elevation rate of 



said thermal action plane. The structure of the recording head employable
in the present invention not only includes combinations of the discharge
openings, liquid paths (linear or rectangularly bent) and electrothermal
converters disclosed in the above-mentioned patents but also the structures
disclosed in the U.S. Patents US-A-4,558,333 and US- 40  A-4,459,600 In
which the thermal action unit is positioned in a bent portion. The present
invention is further- more effective in the structure disclosed in the
Japanese Laid-open Patent Sho JP-A-590123670 in which a common slit is
utilized as discharge openings for plural electrothermal converters, of the
structure disclosed in the Japanese Laid-open Patent Sho JP-A-590138461 in
which an opening for absorbing the pressure wave of thermal energy is
provided corresponding to the discharge opening. Thus, regardless of the
structure of the 45  recording head, the present invention enables secure
and efficient recording. Also as explained in the foregoing embodiments,
there may be employed only one recording head corre- sponding to
single-colored ink, or plural recording heads corresponding to plural
recording colors. Also there may be employed plural recording heads
corresponding to inks of different densities. As detailedly explained in
the foregoing, since the printing operation is conducted in collective
mannerafter 50   a discharge recovery operation when a page in the memory
or a page of the original document is fixed, it is rendered possible to
reduce the number of idle ink discharges thereby minimizing the wasted ink
consumption, and to securely record the received data without omission. 55
Claims 1. An image communicating apparatus comprising: communication means
for enabling communication of procedure and image data signals with a 7
said recording heads at the recovery operation for ink discharge. However,
in the present embodiment, the number of such discharge recovery operations
can be significantly reduced by effecting preliminary heating at a suitable
timing. Fig. 8 is an external view of one of the recording heads 202BK -
202C shown in Fig. 7. In Fig. 8 there are 5   shown ink dischargeopenings
210; an ink supply pipe 211; plural IC's (driving circuits) fordriving
electrothermal converting elements; and terminals 213, 214. The control
sequence shown in Fig. 5 or 6 is applicable also in case the present
invention is applied to a facsimile apparatus equipped with such full-line
printer. In such case, the value N in the step S21 in Fig. 6B indicates the
number of lines In the sub scanning direction to be scanned at a time by
the recording heads, 10  and said value N may be equal to 1. In order to
prevent the ink evaporation from the discharge openings, the capping
operation may be com- bined with so-called idle Ink discharge, in which the
ink in the vocinity of the discharge openings is discharged in the course
of capping operation, independently from the recording information. Also an
idle ink discharge, conducted in a state without capping, more specifically
conducted at the timing 15  of uncapping shown in Figs. 5A and 6A, is also
effective for preventing the failure in ink discharge. However, the idle
ink discharge Is preferably conducted in the course of capping operation or
while the cap is opposed to the recording heads, in consideration of the
ease of disposal of the discharged ink. The present invention is also
applicable to a facsimile apparatus equipped with so-called piezoelectric
ink jet printer, utilizing a piezoelectric element as the energy source for
ink discharge. 20      Among various ink jet recording processes, the
present invention provides particularly advantageous ef- fects in a
recording apparatus employing a recording head of so-called bubble jet
process, since such process is suitable for achieving higher density and
definition in the recording. The working principle and structure of said
process are preferably based on those disclosed for example in the U.S.
Patents US-A-4,723,129 and US-A-4,740,796. Said process is applicable to
so-called on-demand 25  recording or continuous recording, but is
particularly advantageous in the on-demand recording because a drive
signal, corresponding to the recording information and Inducing a rapid
temperature increase exceeding the nucleus boiling, can be given to an
electrothermal converter provided corresponding to a liquid path or a sheet
holding liquid therein, thereby generating thermal energy in said
electrothermal converter and inducing membrane boiling on a thermal action
plane of the recording head, thus eventually forming a bubble in the so
liquid, corresponding one-to-one to said drive signal. The liquid (ink) is
discharged from a discharge opening by the expansion or contraction of said
bubble, thereby forming at least a droplet. Said drive signal is preferably
formed as a pulse, in order to realize highly responsive expansion and
contraction of said bubble, thus ach- 



ieving liquid discharge with excellent response. Such pulse-shaped drive
signal is preferably that disclosed in the U.S. Patents US-A-4,463,359 and
US-A-4,345,262. Also still improved recording can be achieved by em- 35
ploying conditions disclosed in the U.S. Patent US-A-4,313,124 concerning
the temperature elevation rate of said thermal action plane. The structure
of the recording head employable in the present invention not only includes
combinations of the discharge openings, liquid paths (linear or
rectangularly bent) and electrothermal converters disclosed in the
above-mentioned patents but also the structures disclosed in the U.S.
Patents US-A-4,558,333 and US- 40  A-4,459,600 in which the thermal action
unit is positioned in a bent portion. The present invention is further-
more effective in the structure disclosed in the Japanese Laid-open Patent
Sho JP-A-590123670 in which a common slit is utilized as discharge openings
for plural electrothermal converters, of the structure disclosed in the
Japanese Laid-open Patent Sho JP-A-5901 38461 in which an opening for
absorbing the pressure wave of thermal energy is provided corresponding to
the discharge opening. Thus, regardless of the structure of the 45
recording head, the present invention enables secure and efficient
recording. Also as explained in the foregoing embodiments, there may be
employed only one recording head corre- sponding to single-colored-ink, or
plural recording heads corresponding to plural recording colors. Also there
may be employed plural recording heads corresponding to inks of different
densities. Asdetailedlyexplained in the foregoing, sincethe printing
operation is conducted in collective mannerafter 50  a discharge. recovery
operation when a page in the memory or a page of the original document is
fixed, it is rendered possible to reduce the number of idle ink discharges
thereby minimizing the wasted ink consumption, and to securely record the
received data without omission. 55   Claims 1. An image communicating
apparatus comprising: communication means for enabling communication of
procedure and image data signals with a 7    EP 0 443 247 B1 transmitting
unit; recording means for discharging ink towards a recording material in
accordance with image data received by the communication means; capping
means for capping the recording means; 5            memory means for
storing the Image data; communication control means for controlling the
memory means so as to store, in the memory means, image data transmitted
from the transmitting unit, the communication control means being ar-
ranged to identify a procedure signal transmitted in succession to the
image data to determine whether or not reception of a predetermined amount
of image data has been completed; 10           capping control means for
controlling the capping means to separate a cap from the recording means
after the communication control means has determined that reception of the
predetermined amount of image data has been completed; and recording
control means for controlling said recording means so as to record the
image data stored in the memory means after the separation of the cap by
the capping control means. 15 2. An apparatus according to claim 1, wherein
the capping control means is adapted to control the capping means to cap
the recording means after the recording of the image data stored in the
memory means. 3. An apparatus according to claim 1 or 2, wherein the
communication control means is adapted to inspect 20      the received
image data for errors, and to request re-sending of the said image data in
the event of an error being detected. 4. An apparatus according to claim 3,
wherein the communication control means is adapted to inspect for errors in
transmission by half-duplex or full-duplex communication. 25 5. An
apparatus according to claim 1, 2,3 or4, further comprising plural memory
means arranged such that, during printing of the image data stored in one
of the said plural memory means, received data are stored in another memory
means. 30  6. An apparatus according to claim 5, wherein, if a
predetermined amount of image data is not stored in the said other memory
means at the completion of printing of the image data stored in the
first-mentioned 



memory means, the capping control means is adapted to control the capping
means so as to cap the re- cording means. 35  7. An apparatus according to
any one of the preceding claims, wherein the communication control means is
adapted to determine whether the predetermined amount of image data has
been received by identi- fying a protocol signal transmitted atthe end of
transmission of an amountof image data, a protocol signal transmitted at
the end of transmission of image data for a page or a protocol signal
transmitted at the end of transmission of image data for all pages. 8. An
apparatus according to any one of claims 1 to 7, wherein the recording
means comprises plural dis- charge openings for discharging Ink and
respective thermal energy generating means provided for each of said
discharge openings and adapted to induce a thermal state change in the ink
thereby discharging ink from the discharge opening and forming a flying
liquid droplet. 45 9. An apparatus according to claim 8, wherein the state
change involves formation of a bubble byfilm boiling. 10. An image
communication apparatus comprising: communication means for enabling
communication of procedure signals and image data signals 50      with a
transmitting unit, recording means fordischarging ink towards a recording
material in accordance with the image data received by the communication
means; recovery means for effecting a discharge recovery treatment on the
recording means; memory means for storing the image data; 55
communication control means for controlling the memory means so as to
store, in the memory means, the image data transmitted from the
transmitting unit, the communication control means being adapted to inspect
the transmitted data for errors and to request the re-sending of the image
data when the transmitted data includes an error and the communication
control means being arranged to identify 8    a procedure signal
transmitted in succession to the image data to determine whether or not
reception of a predetermined amount of image data has been completed;
recovery control means for controlling the recovery means to effect a
discharge recovery treat- ment after the communication control means
determines that reception of the predetermined amount of 5       image data
has been completed; and recording control means for controlling the
recording means so as to record the image data stored in the memory means
after operation of the recovery means. 11. An apparatus according to claim
10, wherein the recovery means comprises capping means for capping 10
the recording means, and the recovery control means is adapted to control
the capping means to separate a cap from the recording means after the
communication control means determines that reception of the predetermined
amount of image data has been completed. 12. An apparatus according to
claim 11, wherein the recovery control means is adapted to control the
capping 15      means to cap the recording means after the recording of the
image data stored in the memory means. 13. An apparatus according to any
one of claims 10 to 12, wherein the communication control means is adapt-
ed to identify a protocol signal transmitted at the end of transmission of
a predetermined amount of image data, a protocol signal transmitted at the
end of transmission of Image data for a page or a protocol signal 20
transmitted at the end of transmission of image data for all pages. 14. An
apparatus according to claim 10, 11, 12 or 13, wherein the communication
control means is adapted to check for an error In transmission by
half-duplex or full-duplex communication. 25  15. An apparatus according to
any one of claims 10 to 14, wherein the recording means comprises plural
dis- charge openings for discharging Ink, and respective thermal energy
generating means provided for each of the discharge openings and adapted to
induce a thermal state change in the ink thereby discharging ink from the
discharge opening and forming a flying liquid droplet. 30  16. An apparatus
according to claim 15, wherein said state change involvesformation of a
bubble byfilm boil- ing. Patentanspriche 35 1. BildflbertragungsgerAt mit 



elner Obertragungseinrichtung zum Ermoglichen der Obertragung von Prozedur-
und Bilddaten- signalen mit einer Sendeeinheit; elner
Aufzelchnungselnrichtung zum Ausstoaen von Tinte in Richtung elnes
Aufzeichnungsmate- v .40        rials in Obereinstimmung mit von der
Obertragungseinrichtung empfangenen Bilddaten; einer Abdeckeinrichtung zum
Abdecken der Aufzeichnungseinrichtung; einer Speichereinrichtung zum
Speichern der Bliddaten; einer Obertragungs-Steuerelnrichtung zum Steuern
der Speichereinrichtung, um von der Sende- einheit flbertragene Biiddaten
in der Speicherelnrichtung zu speichern, wobel die Obertragungs- 45
Steuereinrichtung vorgesehen ist, urn ein im Anschlull an Bilddaten
[lbertragenes Prozedur-Signal zu er- kennen, urn zu bestimmen, ob der
Empfang eaner vorbestimmten BlIddatenmenge abgeschlossen wurde oder nicht;
einerAbdeck-Steuereinrichtung zum Steuern derAbdeckeinrichtung, um eine
Abdeckung von der Aufzeichnungseinrichtung zu trennen, nachdem die
Obertragungs-Steuereindichtung bestimmt hat, daB 50      der Empfang der
vorbestimmten Bilddatenmenge abgeschlossen wurde; und
elnerAufzeichnungs-Steuerelnrichtung zum Steuern der
Aufzeichnungseinrichtung, um die in der Spelchereinrlchtung gespeicherten
Bliddaten nach dem Trennen derAbdeckung mittels derAbdeck-Steu-
ereinrichtung aufzuzelchnen. 55  2. Gerdt nach Anspruch 1, wobel die
Abdeck-Steuereinrichtung vorgesehen Ist, um die Abdeckelnrichtung zu
steuern, um die Aufzeich- nungseinrichtung nach dem Aufzelchnen der in der
Speicherelnrlchtung gespeicherten Bilddaten abzu- decken. 9    EP O 443 247
Si                  all! 1! sI 11111 HilI11 11 w1 3. Gerat nach Anspruch I
odor 2, wobel die Obsrtragungs-Steuereinrichtung vorgesehen lst, um die
empfangenen Bliddaten auf Fehler hin zu un- tersuchon, und um im Fall, daB
ein Fehler erfaSt wurde, das nochmalige Senden der Bilddaten anzufor- dern.
5 4. Gerat nach Anspruch 3, wobei die Obertragungs-Stouereinrichtung
vorgesehen ist, um mitteis elner Halb-Duplex- odor Voll-Duplex- Obertragung
auf Fehler be! der O0bertragung hin zu untersuchen. fO  5.  Gerat nach
Anspruch 1, 2,3 oder 4, das zudem mehrere Spelohereinrichtungen urnfaBt,
die derart ange- ordnet sind, daB wahrend des Druckens der In einer der
mehreren Speichereinrichtungen gespeicherten BlIddaten empfangene Daten in
einer anderen Speichereinrichtung gespebchert warden. 6. Gerat nach
Anspruch 5, wobei, f5      wenn belm Abschlie~en des Druckens der In der
zuerst erwahnten Speichereinrichtung gespeicherten Bliddatbn in der anderen
Speicherelnrichtung sine vorbestimmte BlIddatenmenge nicht gespeichert Ist,
die Abdeck-Steuereinrichtung vorgesehen lot, um die Abdeckeinrichtung zu
steuern, um die Aufzeich- nungseinrichtung abzudecken. 20  7. Gerat nach
elnern der vorhergehenden Ansprtiche, wobel K..,         die
Obertragungs-steuereinrichtung vorgesehen lst, um durch Erkennen sines am
Ends der Obertragung einer Bilddatenmenge Obertragenen Protokollsignals,
sines am End. der Obertragung von BlIddaten fMr elne Seibo Olbertragenen
Protokollsignals odor sines am Ende der Obertragung von Bilddaten f~ralle
Sei- ten Obertragenen Protokollslgnals zu bestimmen, ob die vorbestlmmbt
Bllddatenmenge empfangen wur- 25      do oder nicht. 8. Gerat nach einem
der AnsprOche I bin 7, wobel die Aufzeochnungsoinrichtung mehrere
AusetoPoffnungen zurn AusstoBon von Tinte sowie entsprechen- de, fOr jade
der Ausstoloffnungen vorgesehene thermische Energieerzeugungseinrichtungen
aufweist, 30      die vorgesehen sind, umr eine thermische Zustandsanderung
in der Tinte herbekzuffhren, wodurch Tinto aus der AusstoMffnung
ausgestoBen wird und sin fliegendes Flflssigkeitstr8pfohen ausgebildet
wird. 9. Geat nach Anspruch 8, wobel die Zustandsfnderung die Ausbildung
oines Blaschens durch Filmeleden einschlieBt. 35 



10. Bildflbertragungsgerfit mit. einer Obertragungseinrichtung zum
Ernm6glichen einer Obertragung von Prozedur-Signalen und Bliddatbnsignalen
mit einer Sendeeinheit; oinorAufzeichnungselnrichtung zum AusstoBen von
Tinto in Richtung oines Aufzelchnungsmatb- 40      rials in Obereinstimmung
mit von der Obertragungseinrichtung empfangenen Bilddaten; elner
Rfckgswinnungselnrichtung zum Durchffihren einer
AusstoB-Rfckgewinnungsbehandlung an der Aufzeichnungseinrichtung; einer
Spoichereinrichtung zum Spelchern der Bilddatbn; elner
Obertragungs-Stbuereinnichtung zum Steuern der Splchnereinrichtung, um die
von der Sen- 45      deeinheit Obertragenen Bilddatbn in der
Speichereinrichtung zu speichern, wobei die Obertragungs- Stbuereinheit
vorgesehen ist, um die Obertragenen Daten auf Fehler hin zu untersuchen und
das noch- malige Senden der BlIddatbn anzufordern, wenn die Obertragenen
Daten oenen Fehler enthalten, und die Obertragungs-Steuereinheitvorgesehen
i!t, u emin imAnschluB an die Bilddaten tibertragenes Prozedur- Signal zu
erkennen, um zu bestimmen, ob der Empfang olner vorbestimmten
Bliddatenmenge abge- 50      schlossen wurde odor nicht; einer
Rflckgowinnungs-Stbuereinrchtung zum Steuern der
Rfickgewinnungseinrichtung, um sine AusstoB-RlOckgowinnungsbehandlung
durchzuflhren, nachdem die Obertragungs-Steuereinrichtung be- stimmt, daB
der Empfang der vorbestimmten Bilddatenmenge abgeschlossen wurde; und
oinorAufzelchnungs-Steuereinrichtung zurn Stsuern der
Aufzeichnungseinrichtung, um die in der 85      Speichereinrichtung
gospeicherten Bilddaten nach der Betitigung der ROckgowinnungseinrichtung
auf- zuzelchnen. 11. Gerat nach Anspruch 10, wobel 10    EP O 443 247 B1
C    111111111111111 III  liii die ROckgewinnungseinrichtung gine
Abdeckeinrichtung zum Abdecken der Aufzelchnungseinrichtung umfallt, und
die Riickgewlnnungs-Stbueteinrlchtung vorgesehen let, um die
Abdeckeinrichtung zu steu- ern, urn eine Abdeckung von der
Aufzelchnungseinrichtung zu trennen, nachdsm die Obertragungs-
Stbuerelnrichtung bestimmt, daB der Empfang der vorbestlmmten
Bliddatenmenge abgeschlossen wur- 5       de. 12. Gerat nach Anspruch 11,
wobei die Rickgewlnnungs-Stsureinrichtung vorgesehen ist, um die
Abdeckeinrichtung zu steuern, um die Aufzeichnungselnrichtung nach dem
Aufzelchnen der in der Speichereinrichtung gespeicherten Bildda- 10
ten abzudecken. 13. Gerat nach elnem der Ansprflche 10 bis 12, wobel die
Obertragungs-Stueroinrichtung vorgesehen ist, um sin am Ends der
Obertragung einervorbeastimm- ten Bilddatnmenge Obertragenes
Protokollsignal, sin am Ende der Obertragung von Bilddaten fir sine 15
Seite Obertragenes Protokollsignal oder ein am Ends dero bertragung von
Bilddaten fiOr alle Seiten Ober- tragenes Protokollsignal zu erkennen. 14.
Gerat nach Ansprch 10, 11, 12, oder 13, wobsl die
Obertragungs-Stoueroinrlchtung vorgesehen ist, um mittels oiner
Halb-Duplex- odor Voll-Duplex- 20      Obertragung auf oinen Fehler be! der
Obertragung hin zu Oberprafen. 15. Gerat nach einem derAnsprOche 10 bia 14,
wobel die Aufzelchnungsoinrichtung mehrere AusstoBiffnungen zum Ausatolen
von Tints sowie entsprechen- de, fOr jade der AusstoBffnungen vorgesehene
thermische Energieerzeugungseinrichtungen aufweist, 25      die vorgesehen
sind, urn sine thermlschen Zustandsainderung in der Tints herbetzufflhrsn,
wodurch Tintb aus der AusstoBoffnung ausgesto~en wird und sin fiiegendes
FlOsslgkeitstropfchen ausgebildet wird. 16. Gerat nach Anspruch 15, wobei
die Zustandsanderung die Ausbildung sines Blaschens durch Filmsleden
einschliest 30 Revendicatlons 1.  Un appareil de transmission d'images
comprenant: 35            des moyens de transmission pour permettre la
transmission de signaux de donn6es de procidure et d'images en relation
avec une unit6 rmettrces; 



des moyens d'enregistrment pour d6charger de l'encre vers une matibre
d'enregistrement, conformbment a des donnbes d'images qul sont regues par
lea moyens de transmission; des moyens d'encapuchonnement pour
encapuchonner lesa moyens d'enreglstrement; KJ    40           des moyens
de m6moire pour memorbser les donnees d'images; des moyens de commands de
transmission pour commander lea moyens de m6moire, de fagon a memofiser,
dans lea moyens de memoire, des donn6es d'images qui sont emises par
l'unite emettrice, les moyens de commands de transmission 6tant congus de
fagon a identifier un signal de proc6dure qui est misa A la suite des
donn6es d'images, pour determiner si la reception d'une quantite
pr6detorminde 46      de donn6es d'images a 6te achevee ou non; des moyens
de commands d'encapuchonnement pour commander les moyens d'encapuchonne-
ment do fagon A s6parerun capuchon des moyens d'enregbstrement apres quo
lea moyens de commands de transmission ont d6terminb quo la reception de la
quantit6 predtebrminee de donnees d'images a ete achevhe ; et 50
des moyens de commando d'enregistrement pour commander les moyens
d'enregistrement de fa- gon A enregistror les donnbes d'images m~morisbes
dans les moyens de mbmoire, apres la separation du capuchon par les moyens
de commande d'encapuchonnement. 2.  Un apparell solon la revendication 1,
dans Isquel les moyens de commands d'encapuchonnement sont 56      congus
pour commander lea moyens d'encapuchonnement de fagon a encapuchonner les
moyens d'en- registrementaprbs l'enregistrementdes donness d'images qul
sont memorisees dans lea moyens de me- moire.    3.  Un appareil selon la
revendication I ou 2, dans lequel les moyens de commando de transmission
sont conqus de fagon A examiner les donnees d'images reoues pour rechercher
des erreurs, et de fagon A de- mander une reemission de ces donnees
d'images dans le cas oO une errour eat detectee. 5   4. Un apparell solon
la revendication 3, dans lequel les moyens de commands de transmission sont
congus de fagon a rechercher des orreurs de transmission, par transmission
en altornat ou en duplex. 5.  Un apparell solon la revendication 1, 2 3 ou
4, comprenant en outre plusieurs moyens de memoire qui sont congus de fagon
que, pendant limpression des donnees dimages qui sont memoriseos dans l'un
10      des moyens de memolre multiples, des donnees rogues soient
memorisees dans un autre moyen de m6- moire. 6. Un apparell selon la
revendlcation 5, dans lequel, si uno quantite predetbrmin6e de donnees
d'lmages n'est pas memoriseo dans ledit autre moyen de memoire, A
l'achevement de l'impression des donnees 15      d'lmages qui
sontmemorisees dans le moyen de m6moire mentionneen premier, les moyens de
comman- de d'encapuchonnoment commandent les moyens d'encapuchonnement de
fagon A encapuchonner lea moyens d'enregistrement. 7.  Un appareil selon
l'une quelconque des revendicatlons precedentes, dans loquel les moyens de
comman- 20      de de transmission sont congus pour determiner si la
quantite predtebrmin6e de donneos d'images a 6te reoue en identifiant un
signal de protocol. qui eat emls A la fin de l'bmisslon d'une quantite de
donnees d'images, un signal de protocole qui est emis A la f in de
M'hmisslon de donnees d'images pour une page, ou un signal de protocolo qui
eat 6mbs A la fin de 1'6mission de donnees d'images pour toutes les pages.
25  8.  Un appareil selon lune quelconque des revendications I A 7, dans
loquel les moyens d'enregistrement comprennent plusleurs ouvertures de
decharge pour decharger de l'encre, et des moyens de gen6rations d'6nergie
thermique respectifs incorpores pour chacune des ouvertures de d6charge, et
congus de fagon A provoquer un changement d'etatthermique dane I'encre,
pour ainsi dechargerde l'encre A partir de l'ou- verture de d6charge et
former une gouttblette de liquido qui vole. 30 9. Un appareil selon la
revendication 8, dans loquel le changement d'6tat fait intervenlr la
formation d'une bulle par ebuliltion peoliculaire. 10. Un appareil de
transmission d'images comprenant: 35           des moyens de transmission
pourpermettre la transmission de signaux de procedure etdesignaux de
donnees d'lmages on relation avec une unit6 dmettrice; des moyens
d'enregistrement pourd6chargerde I'bncre vers une matire d'enregistrement
confor- m6ment aux donnees d'images qul sont reoues par lea moyens de
transmission; des moyens de maintenance pour effectuer un tralbtment de
maintenance par decharge sur lea 



K...   40    moyens doenregistrement; des moyens de m6moire pour memoriser
les donneos d'lmages; des moyens de commando de transmission pour commander
les moyens de memolre de fagon A memoriser, dans les moyens de m6molre, les
donn6es d'images qul sont 6mbses par l'unite emettrice, lea moyens de
commando de transmission 6tant concus de fagon A examiner les donnees
6mises pour 45      rechercher des erreurs, et A demander la reemission des
donn6es d'images lorsque les donn6es 6mises contlennent une erreur, et les
moyens de commando de transmission etant congus de fagon A identifier un
signal de procedure qui est emis A la suite des donn6es d'images,
pourdeterminersi Ia r6ception d'une quantit6 pr6d6termin6e de donnbes
d'images a 6te achevee ou non; des moyens de commande de maintenance
pourcommander les moyens de maintenance de fagon 50      qu'ils effectuent
un traitement de maintenance par decharge apres que les moyens de commande
de transmission ontddtermin6 que la reoeption de la quantite prhdhterminhe
de donnees d'image a ete ache- vee; et des moyens de commando
d'enregistrement pour commander les moyons d'enregistrement de fa- gon A
enregistrer les donnees d'images m6morisees dans les moyens de memoire,
aprbs Is fonctionne- s5      ment des moyens de maintenance. 11. Un
apparell selon la revendlcation 10, dans loquel les moyens de maintenance
comprennent des moyens d'encapuchonnnement pour encapuchonner les moyens
d'enregistrement, et les moyens de commando 12    de maintenance sont
concus do fagon a commander les moyens d'encapuchonnement pour separer un
capuchon des moyens d'enregistroment, apres quo les moyens de commando de
transmission ont d6- tbrmine quo la reception de la quantitK pr6d6termin6s
de donnees d'images a 6t6 achev6e. 5   12. Un appareil selon la
revendication 11, dans loquel les moyens de commando de maintonance sont
congus de fagon A commander les moyens d'encapuchonnement pour
encapuchonner lea moyens d'enregistro- ment apres l'enregistrement des
donn6es d'images qui sont memoris6es dans les moyens de m6moire. 13. Un
appareil selon l'une quelconque des revendications 10 A 12, dans loquel les
moyens de commando 10      de transmission sont congus de fagon a
identifier un signal de protocolo qul eat 6mis A la fin de l'6mission d'une
quantiKt prdd6tormin6e de donn6es d'images, un signal de protocole qui est
dmIs A la fin de l'6mis- sion de donn6es d'images pour une page, ou un
signal de protocolo qui est 6mis A la fin de l'Mmission de donn6es d'images
pour toutes les pages. 15  14. Unapparell selon la revendication 10, 11,
12ou 13, dans lequel lesmoyens de commando de transmission sont concus pour
effectuer un controle portant sur une erreur de transmission, par
transmission en al- tornat ou en duplex. 15. Un apparell solon l'une
quelconque des revendlcations 10 A 14, dans loquel les moyons
d'enregistrement 20      comprennent pluslours ouvertures de d6charge pour
d6charger de l'encre, ot des moyens de g6n6ratlon d'energie thermique
respecti, incorpor6s pour chacune des ouvertures de d6charge et concus pour
pro- voquer un changement d'6tat thermique dans l'encre, pour ainsi
d6charger de l'encre A partir de louver- ture de d6charge et former une
gouttolettb de liquids qui vole. 25  16. Un apparell selon la revendicatlon
15, dans loquel Is changement d'6tat fait intervenir la formation d'une
bulle par 6bullitlon pollilculairo. 30 35 40 45 50 55 13    


