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1TLE OF THE INVENTICN ' ' | MAGE NI CATI NG
APPARATUS * BACKGROUND OF THE | NVERKI O oy Fiel d of
tthe lLnAuention - The present invention relates to an i e _
comuni cating apparatus for recording an i mage on a-recording materi al
in _ o
-1 -

TITLE OF THE INVENTION
IMAGE COMMUNICATING APPARATUS

BACKGROUND OF . THB INVENTION
Field of the Invention
The'present invention relates to an image communicating.
apparatus for recording an image bn a recording material in
accordance with received image data.
Description of the Related Art
. Hitherto, seriai printers, e.g., ink jet printers, for

recording image data output from host computers or the like

have been known. This type of'printer is connected to a host

computer through a universal interface such as a Centronics

interface. Image data corresponding to.one main scan of a

' recording head is transferred from the host computer to the

printer, which stores the data in its buffer and then performs
recording. Each time one main scan is completed; a sheet of

papef is advancéd’(shb-écan) by an amount corresponding to the

recording width of the recording head. By repeating the main

scan and the sub-scan a sufficient times, an image of one page

is recorded.

Recently, a facsimile equipment using the aforementioned

' serial printer as a recording unit has beeﬁ proposed. In this

type facsimile équipmént, as with the above combination of a
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accordance wth received i mage dat a. Descrintion of the Related Art

H therto, serial printers, e.g., ink jet printers, for recordi ng i mage

data output .from host conputers or the like have been known. This type

. of printer is connected to a host conput er through a universal N

- interface such as a Centronics: I nterface. | mage data correspondi ng to
one“mai n scan of a recording head is transferred fromthe host

conputer to the printer, which stores the data in its buffer and then

per forns recording. Each tine one main scan is conpleted, a sheet of .

paper is advanced (sub-scan) by an amduht= corresponding to the

recording width of the recordi‘ng head. By repeating the nmain scan and

t he sub-scan a sufficient tinmes, an i mage of one page’ i s recorded.

host computer and a printer, a facsimile section for

controlling transmission/reception of image data is connected

to a printer section through a universal interface such as a

Centronics interface for transferring thefreceived image data
5 to the printer section. |

In facsimile equipment, image data is usually handled on
a line-by-line basis.. To record'the received image data by a
serial printer, therefore;-the received image data must be
transported (horizontal/vertical conversion) into data in

10 -accordance with an array of recording elements of a recording-
head mounted on the printer. '

Wwhen the received image data has a resolution different
from that used in recording by the printer, it is also
required to convert the resolution of the'image data.

15 If both horizontal/vertical'conversioneand resolution
conversion are carried out in the facsimile section, the load
of a CPU in the facsimile section will be so increased as to
cause an overload state when transmitting or receiving another
image while data is being transferred to the printer section.

" 20 Also, the transfer of data from the facsimile section to
the printer section takes substantial time because the‘oata is-
transferred as live data for all lines through a Centronics
interface. |

SUMMARY OF THE INVENTIoN'

25 ' In view of the state.of the_ert described above, an
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Recently, a facsimile equi pment using the aforenentioned seri al

printer as a recording unit has been proposed. In this ' type facsimle
equi pnent, as with the above conbi nation of a _
- 2- host conputer and a printer, a facsimle section for controlling

transm ssion/reception of image data is connected to a printer section
through a universal interface such as a Centronics interface for
transferring the received image data to the printer section.

-3 -

object of the present invention is to provide an improved
1mage communicating apparatus. | |
Another object of the present invention is to provide an
image communicating apparatus by which the load of a facsimile
5 section can be diminished.
| Stilllanother object of the present invention is to
provide an'image communicating apparatus by which ‘the time
‘required for recording received image data can be shortened.
According to one.aspect of'thé present invention is
10 = provided an imége‘communiéating apparatué‘in'which a first
control means, for controiling a'process for reception of
image data, controls one of resolution conVertihg means and
image data array converting means, and_a second control means,
.for controlling a recording process, controls the other.
15_ Another aspect of the present invention is to provide an
image communicating apparatus in which a first control meahs,
- for controlling'a'facsimile sedtion, controls resolution
converting means for performing resolution.conversion of image
:data, and a second control means, for cbntrolling a printer
20 section, controls horiiontal/vertiéal conversion means for
performing horizontal/vertical conversion of image data.
Still another aspect of the present invention is to
provide an image communicating apparatus in which particular
dot image data are transferred in thé form of a particular

25 signal to recording means.
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In facsimle equi pnment, inmage data is usually handled on a line-by-1line
basis. To record the received imge data by -a serial printer, therefore,
the received i mage data nust be transported (horizontal/vertica
conversion) into data in ‘accordance with an array of recording el enents of
a recording head nounted on the printer. ~ - . Wen the received i mage
data has a resolution different fromthat used in recording by the
printer, it is also required to convert the resolution of the inmage data.
| f both horizontal/vertical conversion4m resolution conversion are
carried out in the facsimle section, the load of a CPUin the facsimle
section will be so i ncreased as to cause an overl oad state when

Lransmi L1109 0 (UL A UHSL, ASRISEN 16 G b oddVhledgal S o 1O

the present invention will be more fully apparent from the

following detailed'description and the attached drawings.

s | BRIEF_DESCRIPTION OF THE DRAWINGS
Fig. 1is a schematfc sectional view showing the
construction of facsimile equipment to which the present
invention is applied. ' |
Fig. 2 is a view.showing the coostruction of a recording
10 section of the facsimile equipment shown in Fig. 1. -
Fig. 3 is a block diagram of the electric configuration
of the facsimile equipment shown in Fig. 1.
Fig. 4 is a flowchart for a process of transferring data
to a Centronics transmitter.
15 Fig. 5 is a flowchart for a process of.transferring data
from the Centronics transmitter to a Centronics receiver.
Fig.'6 is a flowchart for data.proceSSihg in a printer

section.

20 _ _ DESCRIPTION'OF THE PBEFERRED EMBODIMENT _

- The preferred embodiment of the present invention Qill
hereinafter be described in detail with reference to the
drawings. Of the drawings, Fig. 1 is a schematic sectional
view of facsimile.equipmeot to which the present invention is

25 applied. Referring to Fig..l, reference letter A denotes a
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Also, the transfer of data fromthe facsinmle section to the printer
section takes substantial time because the data i's transferred as |ive

data for all lines through a Centronics interface.
- SUMVARY OF THE | NVENTI ON In view of the state of the- art descrlbed
above, an - 3- obj ect of the present

I nvention |s to prOV|de an i nproved

read unit for optically reading a document, B denotes a
recording. unit comprising an ink jet recording apparatus, and
C denotes a recording paper cassette and a paper feed unit for
separating a stack of recording paper in the form of cut
5 sheets in the cassette one-by'one and supplying them to the
| recording unit. |
The flow of the recording paper will first be briefly
described'wifh'reference to Figi 1. The feed patn of the
recording paper is indiceted-by'a line_heeded by arrow G.
10 Sheets of recording paper 12 stacked in a recording paper
| cassette 50 are picked up one by one by cooperation of a paper
feed rollerl51_and aleeparating_finger 52. The picked-up
sheet of recording paper is transported by a feed roller 5 and
introduced to rhe recording unit B. In the recording unit B,
15 a'recording head 21 is reciprocally moved in a direction
vertical to the drawing eheet to perform a main scan for
recording. After the sheet of recording paper is transported
through a certain dieténce in the equipment, it is led out by
‘a paper discharge roller 9 and'stacked in ajdisCharged sheet
20 stacker 53. A photosensor 13 is disposed on a shaft of the
paper discharge roller 9 and serves to derect the depletion of
ink in the recording head or a jam of the recording paper in
. the v1cinity of the paper discharge roller by reading the
density of a mark recorded at the sheet foot end.

25 Fig. 2 schematically shows the construction of the
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| mage communi cati ng appar at us. Anot her obj ect of the present invention
Is to provide an image communi cating apparatus by which the |load of a -
‘facsimle section can be dim nished. Still another object of the
present invention is to provide an inmage conmuni cating apparatus by which
the tinme required for recording received i nage data can be shortened.
According to one aspect of the present invention is provided an inmage
communi cating apparatus in which a first control neans, for controlling a
process for reception of inmge data,-céntrols one of resolution converting
means and inmage data array converting nmeans, and a second control neans,
for controlling a recording process, controls the other. . Anot her
aspect of the present invention i's to provide an

recording unit B of the facsimile equipment shown in Fig. 1.

Referring to Fig. 2, reference numeral 21 denotes a recording

head which is ah ink jet recording head of cartridge type

having a built-in ink tank_in this embodiment: The recording

5 head itself can be replaced by a new one when ink is depleted.
The recording head 1 used in this embodiment is an ink

jet recording head which has resolution of 360 dpi and

includes a train of 64 nozzles in a direction of sub-scan

(indicated by arrow S). An ink droplet is injected from an

10 injection port at the distal end of each nozzle under pressure
of film boiling occurred in the ink due to heating of an
electro-thermal transducer disposed in the nozzle.

The recording head 21 is reciprocally moved by a carriage
| (not shown) in a direction_perpendicular’to the direction of

15 feed of the recordihg paper'lz (i.e., to the direction of
sub-scan), namely-in -the direction of-main scan (i.e., the
direction across the width of the drawing sheet), so- that a
recording scan is performed for each of going and returhing
strokes.

20 _' Denoted by 22 ie'a_paper feed roller for transporting the
sheet of recording paper to'feed or dischafge_it and to
determine the sheet position in the direction of sub-scan with
accuracy of 360 dpi when recdrding is executed by the

recording head 21. Denoted by 23 is a recording paper sensor

25 which is brought into an on-state when the sheet of recording
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i mage communi cating apparatus in which a first control neans, for
~controlling a facsim|le section, controls resolution converting neans for
perform ng resol ution conversion of inmage data, and a second control

means, for controlling a printer section, controls horizontal/vertical
conversion neans for performng horizontal/vertical conversion of inage
dat a. "Still another aspect of the present invention is to provide an
I mage communi cating apparatus in which particular dot inage data are

transferred in the formof a particul§r7 signal to recording neans..

papef ié present in a detecting portion of the recording paper
sensor, and an off-state when no sheet is present there. _The
recording paper sensor 23 serves to detect the presence or
absence of the sheet of recording paper and the front and rear
5 edges of the sheet. Denoted by 13 is a reflection type
| photosensor for detecting the density of an image oh the
surface of the sheet of récording_paper,- In this embodiment,
the photosensor 13 detects the density of an'image in a
predetermined patternl(black-markl recorded at the sheet foot
10 end after recording an image of one.page, thereby checking for
| depletibn.of'the ink and for any failure in transport of the
recording papér. The photosensor 13 comprises ah LED énd a
phototransistdr. The phototransistor'is.brought into an .
off-state for a portioh where the black percentégé-is high,
15 such as a portion where an image is recorded, because the
| amount of light reflected by the sheet and entering thé LED is-
small, and an on-sfate for a"pdrtidn where the reflective
‘index is high, such as a portion where a ground color of thg
recording-paper'is expésed. Because the wavelength that is
- 20 absorbed by thé image depends on the ink materials, the LED as
a light source is required to be selected taking'into éccount
those materials. In this embodiment, an LED emitting red
light is employed since the ink used has a high absorptivity
fOr wavelengths in the red region. Also, the photosensor 13

25 : is disposéd near a paper discharge port of the equipment in
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-4- The above 'and ot her objects, features and advantages of 'the

present invention will be nore fully apparent fromthe follow ng detailed
description and ‘the attached draw ngs. BRI EF DESCRI PTI ON
OF THE DRAW NGS Fig. 1 is a schematic sectional view show ng the
construction of facsimle equipnent to which the present invention is
appl i ed. "Fig. 2 is a view show ng the construction of a recording
section of the facsimle equi pnrent shown in Flg 1. Fig. 3 is a block

di agram of the electric conflguratlon_ 8 -

its mechanical layout, thus reQuiting to be kept in mind that
the photosensor be located in a position free from an effect
of extraneous light. The paper discharge roller 9 is made of
such a material as rubber and, therefore, the photosensor 13
5 . is brought into an off-state when the sheet of recording paper
is not preseﬂt over the paper discharge roller 9.
Fig. 3 is a block diagram showing the electric
lconfiguration of the facsimile equipment shcﬁn in Figs. 1 and
2 with atteﬂtion primarily focused-on the flow of data. From
10 the etandpoint'of the electricai configuratich,mthe'facsimile
' .equipment comprises a facsimile section 100 and a printer
.sectioa 200. Data is transferred from the facsimile section
100 to the printer section 200 through a Centronics interface.
The facsimile section 100 will first be described. 1In Fig. 3,
15 denoted by 101 is a modem for transmitting and receivihg image
data through a telephone line, 102 is a decoder for decoding
the received data, 103 is an encoder for encoding the image
data, 104 is an image buffer for accumulating the image data,
105.is a resolution converter for carrying out resolution
20 - conversion of the image data accumulated in the image bﬁffer
104, 106 is an all-white detector for cetecting that the data
of one line;is all white data, 107 is a 4- line buffer capable
of storing the line data to be subject to and having been
subject to the resolution conversion in the resolution_

25 converter 105 with a capacity corresponding to four lines.
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of the facsinile equi pnent shown in Fig. 1. Fig. 4is a flowhart for

a process of transferring data to a Centronics transmtter. Fig. 5
ks a flowchart for a process of transferring data fromthe Centronics
transmtter to a Centronics receiver. Fig. 6 is a flowhart for data
processing in a printer section. : -+ DESCRI PTI ON OF THE
PREFERRED EMBODI VENT The preferred enbodi nent of the present
invention will hereinafter be describgd-in detail with reference to the

drawi ngs. O the draw ngs, Fig. 1 is a schematic sectional view of
facsimle equi pment to which the present invention is applied. Referring
to Fig. 1, reference letter A denotes a
The capacity of the 4-line buffer 107 is allocated so as to
store the data before resolution conversion in its storage
area for two lines and the data after resolution conversion in
its remaining storage area.for the other two lines. 108 is a
. 5~ control panel provided with various function keys, indicators
| and so on, 109 is a reader for reading a document image when
it is transmitted or copied, 110 is a Centronics transmitter
for transmitting the line data stored in the 4-line buffer
107, and 111 is a control unit (CPUl) for controlling
10 operation of the facsimile section 100. _
The printer section 200 will now be described. Denoted
.by-201 is a Centronics receiver for receiving the data
transmitted from the Centronics transmitter 110, 202 is a
receiving buffer for temporarily storing the data received by
15 the Centronics receiver 201, 203 is a raster buffer for
decoding the data stored in the receiving buffer 202 through
program prooessing and storing the decoded line_data, 204 is a
horizontal/vertical converter for converting the line data
stored in the rasrer ouffer 203 into vertical data, and 205,
20 206 are print buffers for storing the data output from the
horizontal/vertical converter 204, each of the.print:buffers
205, 206 haviog a data.storaoe oapacity corresponding to the
region over which recording is made bf one main scan of the

recording head.

25 . Further,'denoted by 207 is a text buffer for storing
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- 5- read unit for optically reading a docunent, B denotes a recording
unit conprising an ink jet recording apparatus, and C denotes a recording
paper cassette and a paper feed unit for separating a stack of recording
paper in the formof cut sheets in the cassette one by one and supplying
themto the recording unit. - The flow of the recording paper wll
first be briefly : '

-. 10 -

character code data output from fhe facsimile section 100_when
a communication manégement report is issued, 208 is a
charactef generator for converting the'character code data
stored in the text buffer 207 into a dot image and then
S outpdtting the dot image to the'print buffer 205 or 206, 209
is a latch circuit for latching the data read out of the print
buffer 205 or 206, and 210 'is a recording head (correspohding
_to the recérding head 21 in Figs. 1-and 2)_driveﬂ in '
accordance with the data latched in the latch circuit 209 for
10 - ejecting ink droplets. |
In addition, denoted by 211 is & recording paper sensor
(corresponding to the recording paper sensor 23 in Figs. 1 and
2) for detecting the éheet'of-recording paper just before the
recording poéition of the recording head, 212 is a recording
15 ~ paper feedef comprising a pulse motor or the like which
| | geherates driving forces for the feed réllers 5, 22, the paper
discharge roller 9, etc., 213 is a carriage-driver comprising
a pulse motor or the like which generates driving forces for
moving the carriage reciprocally with respect to.thé_sheet of
20 | recording paper, 214 is a photosensor (corresponding to the
photosensor 13 in Figs. 1 and 2) for detecting the black mark
recorded on the sheet of recording paper at its foot'end, and
215 is a control unit (CPU2) for controlling a data transfer
process in the printer section 200 and'respective operations

25 = of the components therein.
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described with reference - to Fig. 1. The feed path of the recording paper
Is indicated by a |ine headed by arrow G Sheets of recordi ng paper 12

- stacked in a recording paper cassette 50 are picked up one by one by
cooperation of a paper feed roller 51 and a separating finger 52. The

pi cked-up sheet of recording. paper is transported by a feed roller 5 and

I ntroduced to the recording unit B. In the recording unit B, a recording
head 21 is reciprocally noved in a direction vertical to the draw ng sheet
to performa main scan for recording. 1After the sheet of recordi ng paper
istransported through a certain distance in the equipnent, it is |ed out
by a paper dlscharge roller 9 and stacked in a dlscharged sheet stacker

3o DAL OSCNSRe Lot FLEREEES, P SN hafudlFe SABELoR! F659%RE! |
printer section 200 is executed through signal lines PD, to PD,.
betweeh the Centronics transmitter 110 and the Centronics
receiver 201 at a timing in synch with a pulsg signal -

5 generated in a signal line PST,. Note. that the data transfer
| is enabled when a signal-line BUSY is in an off-state.
Signals Paper-Stsl, Papér-StsZ co:responding_to_the positibn
of the sheet of recording paper are output from the CPU2 in
the printer séction 260 to the CPUl in the;£é¢simile-section
- 10 100. Based on these signals, the.CPUI determines the timing
to detect the black mark by the photosensor 214. An output of
the photosensor 214 is input to'the.CPUIPin the facsimile
-section 100.. | . _ ] |
The operatidn of the present facsimile equipment wiil now
15 be described. The received data is demodulated by the modem
101 and is then decoded by the decoder 102 for development
into dot image data; followed by check of communication
errors. After that, the dot iﬁége'data is encoded again by
the encoder 103 and is stored in the image buffer 104. The
20  encoded data stored in the image buffer 104 is read again
sequentially'and is then decoded thrdugh pfog#am proéessing in
the CPUl (111) for development into dot image'daté of one
line, folloﬁed by storage into the 4-line bﬁffer 107. The dot
image data is sent to the resolufion converter 105, and the

25 converted data is stored in the reﬁaining storage area of the
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ink in the recording head or a jamof the recording paper in the vicinity
of the paper discharge roller by reading the density of a mark recorded- at
the sheet foot end. Fig. 2 schematically shows the construction of

t he - 6-- recording unit B of the facsimle equipnent
shown in Fig. 1. -Referring to Fig. 2, reference nuneral 21 denotes a
recording head which is an ink jet recording head of cartridge type

- 12 -

4-line buffer 107 for two lines. The all-white detector 106
is now operated to check whether the stored data of one line
is all white data or not. In the case of all-white data, the.
detector 106 informs the CPUl (111) of the fact that the |
5 stored deta is all-white data. Then, the CPUl gives the
Centronics transmitter 110 a command incicating that the data
of one line is all white data, and erases those data of one
line in the 4-line Buffer 107, enabling the 4-line buffer ;07
to store the next'date. Otherwise, the image data subject to
10 the resolution conversion and stored in the 4-line buffer 107
is delivered directly in the form of dot image data..
When data of at least one line is stored in the 4-line
buffer 107, the CPUl checks the BUSY signal. If the BUSY
signal is in an off-state, the image data subject to the
15 .resolution ccnversion and stored in the 4-line buffer 107 is
| delivered to the receiving'buffer 202Uthrcugh-the Centrocics
transmitter 110 and the Centronics receiver 20I. The BUSY
signal assumes an off-state if there is a vacancy in the
receiving buffer 202. Accordingly, the data transfer from the
- 20 _ 4-line buffer 107 to the recelving buffer 202 is executed if
"there is a vacancy in the receiving buffer 202. Also, the
data transfer from the image buffer 104 to the 4—1ine buffer
107 is executed if the 4-line buffer 107 has a vacancy |
corresponding to at least one line.

25 ' Note that because the resolution of the received.data is

" This Sheet Has Been Replaced

THIS SHEET HAS BEEN
REPLACED




having a built-in ink tank in this enbodiment. The recording head itself
can be replaced by a new one when ink is depleted. The recording head 1
used in this enbodinment is an ink jet recording head which has resolution
of 360 dpi and includes a train of 64 nozzles in a direction of sub-scan
(indicated by arrow S). An ink droplet is injected froman injection port
at the distal end of each nozzle under pressure of filmboiling occurred
in the ink due to heating of an electr& thermal transducer disposed in the

nozzl e. The recording head 21 is QC|procaIIy noved by a carriage (not
shown) in a direction perpendlcular to the direction of feed of the
recording paper 12 (i.e., to the direction of sub-scan), namely in the

di recti on ¢ fEidh CoFbk | tife - rédS1uti 65 C{360 A1 ogS3édieap ftdeod the
drawi ng sheet), so.that a recording scan 1s perfornmed for each of going and
returnlngrecorded image, the resolution conversion is effected to make
the resolution of the image data match that for recording.
| The flow of data in the printer section 200 will now be
5 described. - As described above, the daté transmitted frbm the
facsimile section 100 thfough the Centronics interface is
temporarily stored in the receiving.buffer'zoz; comprising a
RAM. The data stored in the receiving buffer 202 is separéted
into dot.image data of one line convertéd into the desired

10 resolution (360 dpi) by the resolution converter 105, and a
command. The CPU2 (215) checks the content of the dafa.in the
receiving buffer 202. If the stored data is image data, the
image data is read out of the receiving buffer 202 and
‘transferred to the raster buffer 203. If the stored daté is a

15 command; the CPU2 intetprets the content of the command. If |
the command is a white-skiﬁ command indicating thét the data
of one line is all white, no data is stored in the
corresponding storage area of the raster buffer 203, and the
next image data is stored in the next storage area.

20 | The raster buffer 203 is a memory having a capacity (8 x
3640 bits) corresponding to eight liﬁeé. When data of eight
lines is stored in the raster buffer 203, the data is _
sequentially sent to the horizontal/vértical cpnverter 204
starting from one at the left-hand end of the raster buffer

25 203 for horizontal/vertical conversion. The converted data is
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st rokes. Denoted by 22 is a paper feed roller for transporting the
“sheet of recording paper to feed or discharge it and to determne the sheet
~position in the direction of sub-scan with accuracy of 360 dpi when
recording is executed by the recording head 21. Denoted by 23 is a
recordi ng paper sensor which is brought into an on-state when the sheet of
recordi ng paper is present in a detecting portion of the

%ﬁcording paper sensor, and an_off-sta{e when no sheet is present there.
e : - - . .

transferred to one of the print buffer 1 (205) and the print
buffer 2 (206). The print buffers 205, 206 are each a memory
‘having a storage capacity (64 x 3640 bits) corresponding to
the amount of data that is recdrded by the recording head 21
*'5°  per scan. Whiie one of the print buffers is used for reading
data (i;e;,-recording), the other is used for storing data to
be read out in the next main scan.
The CPU2 counts the number of times that'the data of
eight lines is subjecé to.the'horizontal/vertical conversion.
10 When the counted value reaches eight, i.e., when the
horizontal/vertical conversion of the data of 64 lines is
completed, the CP02 outputs a printing-start signél on
judgment that the .data for one main scan has heen prepared, to
start moving the carriage so that recording operation is
15 | started in accordance with the data stored in the print buffer
1 (205) or the print buffer 2 (206). The data is sent to the
latch circuit 209 in units of 64 dots, and ink ejection
heaters of the.recording head 210 are driﬁen depending on the
data latched in the latch circuit 209. .In parallel, -the data
20 to be read out in the next main scan ' is stored in the other
print buffer. _
The CPU2 detects before the start of a main scan the
first and last addresses in the line at which black data is
stored in the print buffer, and when the data up to the final

25 - address has been transferred, it ceases the scan and switches
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recordi ng paper sensor 23 serves to detect the presence or absence of the
sheet of recording paper and the front and rear edges of the sheet. .
Denoted by .13 is a reflection type photosensor for detecting the density
of an.image on the surface of the sheet of recording paper. In this
enbodi nent, the photosensor 13 detects the density of an image in a
predeterm ned pattern (black mark) recorded at the sheet foot end after
recordi ng an i mage of one page, thereby.checking for depletion of the ink
and for any failure in transport of thelS5recordi ng paper. The phot osensor
13 conprises an LED and a phototransistor. The phototransistor is brought
into an off-state for a portion where the black percentage is high, such
as a portion where an |nag i s recorded, because the anmpunt of i ght

reflected ByeFh&henssininbusfess ﬁglclnhéh@a)w print buffer previously

used for storing the data is now allocated to recording and
the print buffer previously used for recording is now .
allocated to store the data.

5 A description will now be given of actual recording
operation and the timing-to transfer data from the receiving
buffer 202 to the print buffer 205 or 206. First, the image
data is transferred from the facsimile section 100 and is
stored in the receiving buffer 202. A RAM 216 has a counter 1

10 set up in its work area for counting the number of.lines
stored in the raster buffer 203. The CPUZ increments the
counter by 1 each time the data of one line is stored in the
raster buffer 203, and then determines whether the counted
value of the counter 1 has reached eight or not. Until the

15 counted value of the counter 1 reaches eight, the data
transfer from the receiving_buffer 202 to the raster buffer
203 is continued. _When-the.counted vaiue_of.the.counter 1
reaches eight, the data transfer from the receiving buffer 202
to the raster buffer'203 is suspended, and the data in the

20 raster buffer 203 is sequentially subjected to the

| horizontal/vertical converSion starting from one at the.
left-hand end of the buffer, the converted data being then
stored in the print buffer_l (205). The RAM 216 also has a
counter 2 set up in its work area for counting the number of

25 times that: the horizontal/vertical conversion is executed.
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smal |, and an on-state for a portion where the reflective index is high,
such as a portion where a ground color of the recording paper is exposed.
Because the wavel ength that is absorbed by the i nage depends on the ink
materials, the LED as a light source is required to be sel ected taking

I nto account those materials. In this enbodinent, an LED emtting red
light is enployed since the ink used has a high absorptivity for

wavel engths in the red region. Al so, the photosensor 13 is disposed near a
paper discharge port of the equi pment g -

The CPU2 increments the counter by 2 each time data of eight
lines is subject to the horizontal/vertical conversion, and |
then determines whether the counted value of the counter 2 has
reached eight or not. Until the counted:value of.the counter
5 2 reaches eight, the data transfer for eight lines from the
receiving buffer 202 to the raster buffer 203 and the data’
transfer from the raster buffer 203 to the print buffergl_'
(205) are repeatedly executed. Since the counter 2 is
required only to counr the value up. to eight at maximum, this
10 arrangemenr'is-much simpler.than would be the case with.
counting.the'number of data (64 x 3640) for one main scan.
When the counted value of the counter. 1l reaches eight,
the CPU2 issues a recording start signal to record the data
for the first scan stored in the print buffer 1. Prior to the
15 start of recording, the CPU2 detects how wide and from which
address black data is present in the data stored in the print
buffer 1 (205) (see area 1 in that buffer in Fig. 3), and
stores the final address in a predetermined area of the RAM
216. . The addresees in each of the print buffers 205, .206 are
20 in one-to-one relationship with respect to respective
- positions in a region scanned by the recording head 210. The
position of the recording head 210 is determined from the
couhted value of a counter 4 in.the RAM 216, which counts the
number of pulses supplied"to a carriage driving pulse motor in

25 the carriage driver 213, with its home poeition (not shown) as
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- 8- Its mechanical layout, thus requiring to be kept in mnd that the
phot osensor be located in a position free froman effect of extraneous

| i ght. The paper discharge roller 9 is nmade of . such a material as rubber
and, therefore, the photosensor 13 is brought into an off-state when the
sheet of recording paper ‘is not present over the paper discharge roller 9.
Fig. 3 is a block diagram show ng the electric configuration of the
facsim | e equi pmrent shown in Figs. 1 and. 2 with attention primarily
focused on the flow of data. From the jstandpoint of the electrica

configuration, the facsimle equipnment conprises a facsimle section 100 .
and a printer

a feference. More epecifieally, when the recording head is
moved in. a direction away from the home position, the counted
value of the counter 4 foi counting the number of pulses
supplied to the carriage driving'pulse motor is incremented,
5 and when the recerding head is returned in a direction toward
| the home position, the counted value of the counter 4 is
decremented, whenever a pulse is supplied to the carriage
driving pulse ﬁotor. The eounter 4 is also set up in a
predetermined area of'the RAM 216. Based on the counted value
10 of the counter 4, the current position of the recording head
210 can be detected.
Upon the.reeording start signal being issued, the
recording head 210 starts moving from the home position. When
it is detected that the recording head 210 reaches such a
15 position as cerreSponding to the first column position'where
black data is preeent, the daté stored in the print buffer 1
is read out in units of 64 dots sequentially from that .
position and is latched in the latch circuit 209. In
accordance with.thellatched data, ink injection heaﬁefs of the
20 recording head 210 are driven depending on the latched data to
perform recording of”the-first scan. The RAM 216 further has
.a counte:'3 eet up in a predetermined area, for setting the
number of columns corresponding to.the width of black data.
The date-is read out startihg from the first column position

25 ~where black data is present, and the counter 3 is decremented
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section 200. Data is transferred fromthe facsimle section 100 to the
printer section 200 through a Centronics interface. The facsimle section
100 will first be described. In Fig. 3, denoted by 101 is a npdem for
transmtting and receiving i nage data through a telephone line, 102 is a
decoder for decoding the received data, 103 is an encoder for encoding the
i mge data, 104 is an inmage buffer for accunmulating the image data, 105
is a resolution converter for carrying t. resolution conversion of the

i rage data accunul ated in the image bu#@gr 104, 106 is an all-white
detector for detecting that the data of one line is all white data, 107 is
a 4-line buffer capable of storing the line data to be subject to and
havi ng beesacts Ubjeet récotditng es9| pétPorfedyer shos tounting copératbon of

converter 105 with a capacity corresponding to four |ines.
the counter 3 also progresses by counting a pulse signal
corresponding to the pulse supplied to the carriage driving
pulse motor. When the counted value of the counter 3 becomes

5 zerd, the recording head is stopped there, upon judgment that

the first scan is ended.- Upon the end of the first scan, the
recording paper feeder 212 is driven to advance the sheet of
récording paper (sub-scan) through a distance corresponding to
the recording width of the recording head 210.

10 While the data for thé first scan is being recorded, the
data for.the.second'scan is tranéferred from the feceiving
buffer 202 to the print buffer 2 (206) and is étored in the
latter in a like manner to the data transfer_fof the first |
scan. If the data for the second scan is completély stored in

15 the print buffer 2 (206) prior to the end of the first scan,
the print buffers are éwitched over at the end of the first '

' scan such that the print buffer_l (205) is allbcated to read
data and the print buffer 2 (206) is allocated to store daté.
Then, the data is read out of the print buffer 2 (206) to

20 perform recording by the second scan as with the firstlscan,
while the data fbr the third scan is stored in the print
buffer 1 (205). | | | |

If the dafa for the second scan is not yet sfored in the
print buffer 2 (206) at the end of the first scan, the

25 reCording head 210 remains 6n_standby in the position where
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.The capacity of the 4-1ine buffer 107 is allocated so as to store the data
before resolution conversion in its storage area for two |ines and the
data after resolution conversion in its remaining storage area for the
other two lines. 108 is a control panel provided with various function
keys, indicators and so on, 109 is a reader for reading a document inmage
when it is transmtted or copied, 110 is a Centronics transmtter

.

- 19 -

the printing by the firet-scan has'been'ended, until the data -
- for the second scan is completely stored in the print buffer

2. If a predetermined period of time (e.g., 2 seconds)
elapses in the standby state, tbe recording head 210 is

.5 . returned to the home position. IWhen the_data for the second
scan is completely prepared, the print buffers are switched
over such that the print buffer 2 (206) is allocated to read
data and the print buffer 1 (205) is allocated to store data.
Then the data is read out of the print buffer 2 (206) to

10 perform recording by the second scan. During the recording by
the second scan, the data for the third scan is stored in the
print buffer 1 (205). Upon the end of the second scan, the
sheet of recording paper is advanced through a distance
‘corresponding to the recording width of the recording head

15 210. _ o

~In this way, an image of one page:is recorded by

repeating the above process-subeegdent-to the third scan
successively, while switching orer the print buffers such that
the print buffers 205, 206 are alternately allocated to read

20 (record) data and to store data.p h

In the facsimile equipment of this embodiment as

described above, the width and starting address of an area in
which black data is present in the data stored in the print

buffer 1 (205) or 2 (206), is detected beforehand and stored
25 in the RAM. ' -
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for transmtting the line data stored in the 4-line buffer 107, and 111 is
a-control unit (CPUL) for controlling operation of the facsimle section
100. The printer section 200 wi |l now be described. Denoted by 201
is a Centronics receiver for receiving the data transmtted fromthe
Centronics transmtter 110, 202 is a receiving buffer for tenporarlly
storing the data received by the Centronics receiver 201, 203 is a raster
buffer for decoding the data stored in the receiving buffer 202 through
program processi ng and storing the decggfd line data, 204 is a .

hori zontal /vertical converter. for conv ing the line data stored in the
raster ‘buffer 203 into vertical data, and .205, 206 are print buffers for
storing the data output fromthe

Then, when starting the next main scan after the end of
the current main scan, the end_position of recording by the
current scan and the range over which black data subjecf to
the nexf scan is present are both referred to select one of

5 opposite ends of the black data range which gives a shorter
distance for movement of-the carriage from the end position of
recording by the current scan, as a printing start position
for the next main scan. Accordihgly, high-speed printing_can
be realized without uéeless movement of the carriage.

10 In the case where the data includes a line, e.g., a ruled
line, extending over two successivé main scans, if the
p:inting direction-were.reVersed between the two main'scans,
there would occur an offset between ruled lines recorded by
the opposite scans. Therefofe, the pfinting oéeration is

15 controlled so aé to record the data in the same direction
regardless of the:end position of-recording-by the current
scan and the printing range covered by:the next scan.

When the communication is ended, or when the user sets an
instruction from the control panel 108 to issue a

20 communication management report, the CPUl transmits
communication managément information in the form of character
 data to the printer sedtion 200 through thé Centronics
interface. In this case, the image bﬁffér’;04 and the 4-line
buffer 107 are not used, unlike the above case of recording

25 _ the received data._ In the printer section_ZOO,_the received
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hori zontal /vertical converter 204, each of the print buffers 205, 206
having a data storage capacity corresponding to the region over which
recording i s nade by one main scan of the recording head. Furt her,
denoted by 207 is a text buffer for storing

-10-

character code data output fromthe facsimle section 100 when

comuni cati on managenent report is issued, 208 is a

i0

15

20

25

- 21 -

character data is stored in the receiving buffer 202. The
data Stored in the receiving buffer 202 is_read out
successively, analyzed and then stored in the_text buffer 207.
The cha:acter data stored in the text buffer 207 is developéd
by'thé.character generator 208 into a dot image which is
.stpred in the print buffer 1 (205) or 2 (206).
| The subsequent recording operation is the same as in

recording the received imagg; -

Figs. 4 to 6 are.flowcharts_for a.control process
executed by the CPUl, 2 to achieve the foregoing operation.
The control process will be described below in detail.

Fig. 4 is a flowchart for a process in which the CPUl

transfers image déta to the Centronics transmitter 110 in the

block diagram shown in Fig. 3.

First, in step S1, it is checkedlwhich one of two input

. buffers in the Centronics transmitter 110 the image data

should be transferred to. If IBESEL.is at an H level,.this
indicates'that the image data is now transferred to the input
buffer 1. Therefore, it is checked in step S2 whether the
input_buffer 1 is in an image data write enable state or not.
If enabled, the image data is transferred to the input buffer
1l in step S3. If the end of transfer of the image data is-
confirmed in step S4, the process goes to step S5, where the
CPUl outputs IBWEND to the Centronics transmitter 110 for

informing the Centronics transmitter 110 of that the transfer

This Sheet Has Been Replaced

a

REPLACED

[T

THIS SHEET HAS BEEN




]

character generator for converting the character code data stored in the
text buffer 207 into a dot inmage and then outputting the dot imge to the
print buffer 205 or 206, 209 is a latch circuit for latching the data read
out of the print buffer 205 or 206, and 210 is a recordi ng head
(corresponding to the recording head 21 in Figs. 1 and 2) driven in
accordance with the data latched in the latch circuit 209 for ejecting ink
dr opl et’s. I n addi tion, denoted b§ 211 is a recordi ng paper sensor
(corresponding to the recordi ng papefr énsor 23 in Figs. 1 and 2) for
detecting the sheet of recording paper just before the recording position
of the recording head, 212 is a recording paper feeder conprising a pul se

motor or the tﬂé ﬁ‘@é& hdata has been ended. At this point, the

Centronics transmitter 110 starts to transfer the image data
in the input buffer 1 to an output buffer 1 in the Centronics
~transmitter 110. In this respect;.the image data stored in
5 the input buffer 1 is alwaYS transferred te the output buffer
1 and the image data stered in an input bﬁffer 2 is always
transferred to an output buffer 2, respectively. -Also, upon
IBWEND being output in step S5, IBWSEL in step S1 is'turhed to
an L level to switch over the input'bufferslfor transfer of .
10 the data of next line. If the image data of next line is
present in step S6, the process returns to step Sl, followed
by going to step S7 as IBWSEL is now at L. It is then checked
in step S7, whether the input buffer 2 is in an image data '
write enable state or not. If enabled, the brocess goes to
15 step S8, where the image data is transferred to the input
buffer 2. If the end of transfer of the image data is
confirmed in step S9, the process goes to step SS, where:thel
CPU1 outputs IBWEND to switch over the input buffers, followed
by going_te step S6, as with the aﬁeve-described case.
20 : Fig. 5 is a flowchart for a process of transferring image
. data from the outpat buffer 1, 2 of the Centronics transmitter ‘
110 to the Centronics receiver 201 of the printer section in
Fig. 3. -
In Fig. 5, it is first cﬁecked in step S11 whether

25 . OUTENB, indicating the status of the Centronics transmitter
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generates driving forces for the feed rollers 5, 22, the paper discharge
roller 9, etc., 213 is a carriage driver conprising a pulse notor or the
|+ ke which generates driving forces for -nmoving the carriage reciprocally
with respect to the sheet of recording paper, 214 is a photosensor
(corresponding to the photosensor 13 in Figs. 1 and 2) for detecting the
bl ack mark recorded on the sheet of recording paper at its foot end, and
215 is a control unit (CPU2) for contrq%%ing a data transfer process in
the printer section 200 and respectlve erations of the conponents

t herein. _

110, is at H or not. OUTENB assumes H when the buffer from
which image data is next output is in an enable state and the
' image data is not being output. If oﬁTENB is at H, the
éroéess goes fo step S12 to check whether the image data to be
5 next output is determined by the all-white detector 106 to be
. all whife or not. If the image data to be next output is not
all white, the process goes to step S13, where OUTEND is
output to the Centronics transmitter 110 fof starting transfer
of the_image data in fhe oufput buffef of the Centronics
10 - transmitter 110 to the printer section. After starting the
data transfer, the CPUl waits for the end of ﬁhe data transfef
in step S14. The status DBSY determined ih~step S14 assumes H
during the data traﬁsfer. - 1f DBSY is turned to L, this means
that the transfer of the image data is ended. Then, the
15 process goes to step S15 to check whether the image data of
next line is present or not. '

If the image'data to be next output is determined to be
all white in above step S12, the'process goes to.step S16
where a white-skip command iSIOutput to the printer section

20 instead of transferring the image data. Then, in step S17,
;the odtput buffers are switched over.immediately_since the
all-white image data is not required to be output. The image
data remaining in the output buffer without being output is
erased at the time the image data is transferred from the

25 | input buffer to thét output buffer. After that, the process

[re—
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The data transfer fromthe facsinmle section 100 to 'the

printer section 200 is executed through signal lines PDOJerr] to PDerr]
between the Centronics transmtter 110 and the Centronics. receiver 201 at
atimng in synch with a pulse signal generated in a signal line PST[err]. .
Note that the data transfer is enabled when-a:signal line BUSY is in an
off-state. signals Paper-Stsl, Paper-Sts2 corresponding to the position

of the sheet of recording paper are output fromthe CPU2 in the printer
~section 200 to the CPUL in the faC$Iﬂi£3$ectI0n 100. Based on these

si gnal s,

10

15

20

25

t he CPUL detern1nes the timng

goes to step S15 to Check whether the image data of next line -
is present or not. If the image'dﬁta'of next line is not
presént, a paper discharge command is output to the printer
section in step S19, thereby ending the pfocess.

Fig.'6 is a flowchart for processihg of the data
transferred from the Centronics_transmitter 110, which
proceséing is executed by the CPU2 in Fig. 3. It is here
assumed that feeding and ihitial positioning of the sheet of

recording paper to the recording pos{t;QnThave,been finished

" normally.

First, the CPU2 takes in one byte of data from_the
receiving buffer 202 in step S21. It is then determined in
step S22 whether the taken-in data is a command or a part of
the image data. If the taken-in data is image data, the
process goes to step 823,'Wherq the image data is stbred‘in
the':aster buffer 203 at the hext_available address. As
deséribed above, the raster buffer 203 is a memory having a
capacity corresponding to eight lines. If is then checked in
step S24 whether the raster buffer 203'islfu11 of image data
of eight 1ines'or not. If image data of eight lines is not
yet stored in the raster buffer 203, the process returns to-
step S21 to take in the next data. If image data of eight

lines is stored in step S24, the process goes to step S25 for

horizontal/vertical conversibn of the data of eight lines, the

converted data being stored in the print buffer 1 or 2 which
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“to detect the black mark by the photosensor 214. An output of the

phot osensor 214 is input to the CPUlL in the facsimle section 100.

The operation of the present facsinile equiprment will now be described.
The received data is denpdul ated by the nodem 101 and is then decoded by
t he decoder 102 for devel opnment into dot inage data, followed by -check of
communi cation errors. After that, the dot inage data is encoded agai n by
t he encoder 103 and is stored in the image buffer 104. The encoded data
stored in the image buffer 104 is read_ggain sequentially and is then
decoded t hrough program processing in 20h8 CPU (111) for devel opnment into
dot image data of one |line, followed by storage into the 4-line buffer
107. The dot inmge data is sent to the resolution converter 105, and the

has a capacity cbrresponding to one main scan of the recording
head 210.1.Then, the process goes to step'826 to check if the
print buffer i or 2 is full of the image data for one main
- scan of the recording head 210. If so, the process goes to
5 step S26 tb start the printing operation. After that, the
print buffers are switched over in step S28 such that the
print buffer so far used to store data is allocated to the
printing operation, and the print buffer so far used for the
printing operation iszallbcated_to;store daté. If the print
10 buffer is not full of the image data for one main scan of the
recording head 210 in step $26, the prOCess_returns to step
S21 to take in data again.
If the taken-in data is determine§ to be a command in
above step S22, the process goes-to step S29 to check whether
15 the data is a white-sklp command or not. If the data is a
white~skip command, the address of the raster buffer 203 at
. which the image data is to be stored is advanced by a value
corresponding to.oné 1ine. The process then gées to Step S24
to check whether the raster buffer 203 ié full of the image
20 data of eight lines or notf B
If the data is not a white-skip command in aboVe.step
S29, the process goes to-step 831 to check ﬁhethet the data is
a paper discharge command or nof. If the data is a paper
disdharge command, this means that the transfer of the image

25 data of ohe page has been ended. Then, the process goes to

]K*
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converted data is stored in the remaining storage area of the

- 12 - 4-1ine buffer 107 for two lines. The all-white detector 106 is
now operated to check whether the stored data of one line is all white
data or not. In the case of all-white data, the detector 106 inforns.the-

CPUl (111) of the fact that .the stored data is all-white data. Then, the
CPUL gives the

-

- 26 -

step S32 where the image data remaining in the raster buffer
203 is subject to the horizontal/vertical conversion and the
converted data is stored in the print buffer, followed by.
starting to print the image data in tne print buffer. After
5 | the end of the printing, the sheet of recording paper is
discharged in step S34, thereby completing the recording
operation for one page. |
As will be apparent from the above description, the
following advantages are provided by this embodiment.

10 (1) Since the resolution conversion and the '
horizontal/-vertical (line/column)'contersion are
distributively.carried'out in the facsimile section and the

. printer section, the load of. the facsimile section can be so
‘diminished as to prevent an overload even when another image

15 is transmitted or received through a telephone line during the
‘image transfer to the printer section.

(2) Since the image data is transferred between the
Centronics transmitter and the Centronics_receiver partly in
the form of a command, the transfer time can be shortened.

20 (3) Since print'buffers for multiple scans are arranged in
the orocess of recording images;-the printing speed is
increased and address management of the print buffers is
facilitated. | | _

(4) Since bidireotional printing is made for the normal image

25 _ data and the particular image data, such as a ruled line
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Centronics transmtter 110 a conmand indicating that the data of one line
is all white data, and erases those data of one line in the 4-line buffer
107, enabling the 4-line buffer 107 to store the next data. Qtherw se, the
i mage data subject to the resolution conversion and stored in the 4-line
buffer 107 is delivered directly in the formof dot image data. When
data of at least one line is stored in the 4-line buffer 107, the CPUl
checks the BUSY signal. If the BUSY sigrat is in an off-state, the inage’
data subject to the resolution conversion and stored in the 4-1ine buffer
107 is delivered to the receiving buffer 202 through the Centronics
transmtter 110 and the Centronics receiver 201. The BUSY signal assunes
an of f - st apxtendingr over Fwod@idy so@nshe i @rdintiedy 1pufthe sage

Accordlnglﬁi %i%%ﬁa tr?PSf%ﬁﬂgymgééérding free from an offset of ruled

lines can be achieved while speeding up_the printing.
(5) By designing the printer section to perform either one of
5 the reselution conversion and the horizontal/vertical
conversion'so that the capacity of each buffer_and the timing
of transfer between the buffers are set to;be optimum, a
facsimile apparatus can be provided which is capable of
high-speed recording at the reduced cost.
10 The above embodiment has been.described in connection_
.with, particularly, an ink jet recording printer of the type-
in which thermal energy is utilized to form flying liquid
- droplets for recording.
. The typical arrangement and principle of the above type
15 printer is preferably in accordance with the basic principle
disclosed in, for example, U.S. Patents Nos. 4,723,129 and
4,740,796. The disclosed principle is eppliceble to any of
the so-cailed on-demand and continuous type systems. The
prihciple is, however, particularly effective.for the
20 on-demand type sfstem in which a sheet or a liquid path'for
holding a liquid (ink) is §rovided with an electro-thermal
transdncer, and at least.one drive signal which corresponds to
recording information and is enough to cause a rapid
temperature increase beyond the state of core boiling is

25 applied to the electro-thermal transducer, thereby producing

;_____?_*___;;___~—
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4-1ine buffer 107 to the receiving buffer 202 is executed if there is a
vacancy in the receiving buffer 202. Also, the data transfer fromthe i nage
buffer 104 to the 4-line buffer - 107 is executed if the 4-line buffer 107

has a vacancy corresponding to at |east one Iine Not e t hat because :
the resolution of the received data is
- 13 - di fferent frqnmthe resolution (360 dpi x 360 dpi) of a

- 28 -

tbermal energy in the electro-thermal transducer to bring
about film boiling at the heat acting surface of fhe recording
head, so that air bubbles in one-to-one relationship with -
respect to the drive signals may eventually be formed in the

5 liquid (ink). 1In accordance with growth and contraction of
the air bubble, fhe'liquid (ink) is injected through an
injection port to form at least one droplet. 'Due to the
appiication of the dr;ve'signal in the form of a pulse, the
air bubble is grown'and.contracted prompfly and appropriately.

10 This is partiéularly preferable in achieving ejection of the
liquid (ink) with excellebt fesponse.

The drive signal in the form Qf a pulse can suitably be
that .disclosed in U.S. Patents Nos. 4,463,359 and 4,345,262.
Additionally, by emplbying the conditions dgscribed in U.S.

15 Patent No. 4,313,124 which sets fo;th-the invéntion relatibg
to a tempe;ature increase rate of the aforementioned heat
acting surface, more superior recording can be achieved.
| The recording head can be constructed by employihg the
combination (linear'or right-angléd liquid flow path) of the

20 - injection port, the liquid path, and thé electro-thermal

- transducer disclosed in the above-cited U.S. Patents. _
Alternatively, the recording head may be of the constructibn
in which the heat acting portion is disposed in a bent région,
as disclosed in U.S. Patgnts Nos.'4,558,333 and 4,459, 600.

25 In addition, the recording head may be constructed such
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recorded image, the resolution conversion is effected to nake the
~resolution of the image data match that for recording. The fl ow of
data in the printer section 200 will now be described. As described above,

the data transmtted fromthe

facsimle section 100 through the Centronics

interface is tenporarily stored in the receiving buffer 202, conprising a

RAM

. The data stored in the receiving buffer 202 is separated into dot
i mage data of one line converted inte the desired

the resol ution converter 105, and a command. The CPU2 (215) checks the
content of the data in the receiving Huffer 202. If the stored data is
I mage data, the imge data is read out of the receiving buffer 202 and
transferred to the raster buffer 203. If the stored data is a conmmand,
CPU2 |nterRrets t he contiq qf t he conmand

: common

10

15

20

25

s used as an ejé%tion portion for a.
plurality of electro-thermal transducers as disclosed in
Japanese Patent Laid-Open No. 59-123570, or such that an
aperture for absorbing pressure waves of thermal energy is
formed corresponding to the ejéction portion'as disclosed in
Japanese Patent Laid-Opern No. 59-138461. |

The presént invénfiqn’is.aisb appiicébie to_the case of
employing a replaceable recordihd ﬁead of chip type that can
be electrically-cbnnected to the aﬁgaratué”body and supplied
with ink therefrom when mounted to the apparatus body, or the
caée of émploying a recOrdihg head of cartridge type that
ihcludés an ink tank provided'in a unitary structure with the
recording head itself.

Moreover; it is preferable to addifionally provide
restoring means, preliminary-apxi;iary:meahs, etc. on the
recording hégd from the_staﬁdppint of fu;ther stabilizing the
advéntageous effect of the present invention. Examples of
those means include cépping means, cleaning means, and
pressing or sucking means'fbr the recording head, and
preliminary heating means comprising an electro-thermal

transducer, a heating element different from the

- electro-thermal transducer, or a combination of both the

members. A preliminary injection mode to eject ihk separately

from the recording is also efféctive'to achieve the stable

recording. -

_—

resol ution (360 dpi) by

t-he
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the command is a white-skip command indicating that the data of one |line

is all white, no data is stored in the corresponding storage area of the

raster buffer 203, and the next image data is stored in the next storage

ar ea. The raster buffer 203 is a nmenory having a capacity (8 x 3640
bits) corresponding to eight |ines. Wen data of eight lines is stored |n
the raster buffer 203, the data is sequentially sent to the

hori zontal /vertical converter 204 starting fromone at the |eft-hand end

of the raster buffer 203 for horizontal /vertical - conversion. The converted
data is - . - 30 -

A récording mode of the recorder is not limited to one in
which daté.is recorded in only a primary color, e.g., black..
By constructing the printing head as a unitary structure or a
combination of plurality of Members, the récorder.maf have at
5 least one of a multicolor mode . providing a print in
independent colors, or a full—color mode providing a print in
mixed colors. . _ _
While the ink has been described as a liquid in the above
embodiment of the preoent invention, the ink may be solidified
10 at temperatures lower than the room temperature, but softened
or liquéfied at the room temperature. Also, since it is
general in the abova-déscribed.ink jet recording system to
adjust the temperature of the ink itself to fall in the rdnge
of 30 °C to 70 °C for keeping viscosity of the ink in the
15 _' state to ensure stable ejection, any kind of ink may be used
so long as the ink is in thé liguid phase when-a recording
signal is applied thereto. _ _
As an alternative, there cén be employed an ink that is
positively prevented from increasing in temperature due to
20 ‘thermal energy by utilizing the thermal energy to change the
ink from'the solid phase to the liquid phase, or an ink that
is solidified when left toostand in non-use, to prevent
evaporation of the ink. In other words, tne ink may have the
property'that it is first iiquefied under thermal energy, such

25 | as represented by an ink that is liquefied upon application of

\
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- 14 - transferred to one of the print buffer 1 (205) and.the prjnt
buffer 2 (206). The print buffers 205, 206 are each a nenory having a
st orage capacity (64 x 3640 bits) corresponding to the anpbunt of data that
is recorded by the recording head 21 per scan. Wile one of the print
buffers is used for reading data (i.e., recording), the other is used for
storing data to be read out in the next main scan. - The CPU2 counts.
t he nunber of times.that the data of eight lines is subject to the y
hori zontal /vertical conversion. Wherr tHe Tounted val ue reaches eight,
i.e., when the horizontal/vertical conversion of the data of 64 lines is
- thermal energy produoed with a recording signal and is
injected as liquid ink,'or an ink that starts solidifying at
the time it reaches a recording medium. In any of the above
cases, the ink mey be held as a liquid or solid in a recess or
5 throughhole defined by a porous sheet in opposite relation to
an electro-thermal transducer, as disclosed in Japanese Patent
Laid-Open No. 54-56847 or No. 60-71260. In the presdnt .
invention, the above-described film boiling method is most
effective to any kinds of ink cited above.

10 Furthermore,-the recorder'of”the present invention may be

'practiced in various forms, besides a facsimile equipment as
in the illustrated embodiment, such as an image output |
terminal of information processors, e.g., word processors and

. computers, in e nnitary or separate structure, and a copying

15 machine combined with a reader or the like.

Additionally, the present invention is not 1imited to the
type ejecting ink droplets with thermal energy. but may be
applied to the type ejecting ink droplets by using
piezoelectric devices or the like.

20 As described hereinabove, the present invention provides
the following advantages. According to one aspect of the
invehtion, since a first control means, for controlling a
facsimile section, oontrols resolution converting means, and a

second control means, for controlling a printer section,

25 controls horizontal/vertical conversion means, the load of the

x‘ . .
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conpl eted, the CPU2 outputs a printing start signal on judgnent that the-
data for one main scan has been prepared, to start noving the carriage so
that recording operation is started in accordance with the data stored in
the print buffer 1 (205) or the print buffer 2 (206). The data is sent to
the latch circuit 209 in units of 64 dots, and ink ejection heaters of
the recording head 210 are driven depending on the data |latched in the
latch circuit 209. In parallel, the datg _to be read out in the next main-
scan is stored in the other prlnt buf The CPU2 detects before
.the start of a main scan the first and Iast addresses in the line at

whi ch black data is St or ed in the print buffer, and when the data up to

the final first control means can be so diminished that transmission or
reception of image data and recording operation thereof can be
performed in parallel without increasing the time required_for
the recording. _ _
5 |  According to another aspeot of the invention, since a
first control means, for ‘controlling a reception process,
~ controls one of resolution'oonverting means and image dafa
array converting meane, and a second control means, for
controlling a recording process, controls the other, the load
10 of the first control means can be so diminished that receiving
operation and recording operation can be performed in parallel
without increasing the time required for the recording.
According to still another aspect of the invention, since
particular dot image data corresponding to"the received image
15 data are transferred in the form of a particular signal, the
data transfer time in.the aoparatns can be shortened and,'as a
reéult, the time required for the-reoording can be reduced.
Finally, according to still another aspect of the
invention, since a first control means, for controlling'a
20 facsimile section, controlslreso;ution COnverting'means, and a
seCond_control means, for controlling a printer section;
controls horizontel/vertical conversion means, the load of the
firet control means can be so diminished. Further, since the
printer section oeCOdes data transferred from the facsimile:

25 section and then reoords the decoded data, the data transfer

—_—
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éddress has been transferred, it ceases the scan and sw tches

- 15- Over the print buffers such that the print buffer previously used
fkor storing the data is now allocated to recording and the print buffer
previously used for recording is now ‘allocated to store the data. A
description wll now be given of actual recording operation and the
t|n1ng to transfer data fromthe receiving ~

- 33 -

time from the facsimile section to the printer section can be
shortened and,'as a result, the time required_for'the

recording'can be reduced.
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buffer 202 to the'prfnt buffer 205 or 206. First, the ihage data is

Enmﬁﬂmounter set up inits V\Drk—ﬁrﬁﬁm—?ﬁ—g’

Buf fer 202.

t he nunber

the counter by ¢l eacC he data of one line is stored
buf fer 203, and then determ nes whether. the counted val ue of“ﬁ \
has- reached eight or ‘-not. Until the counted value of the co ac es

n the raster buffer 203. The CR| hhagaﬁmemx@lace

eight, the data transfer fromthe receiving buffer 202 to the raster

buffer 203 is continued. Wien the count3gd-val ue of the counter 1 reaches

eight, the data transfer fromthe receiving buffer 202 to the raster
buf fer 203 | LARM®nded, and the data in the raster buffer 203 is
_sequentlally subjected to the

10

15

20

25

1. An image communlcatlng apparatus comprising a
facsimile section and a prlnter section, wherein:

said facsimile section comprlses receptlonxmeans for

receiving image data, storage means for storing the image

data received by said reception ‘means, resolution

converting means for converting a resolution of the image
data stored in said storage means, means for transferring
the image data converted by said reéolution converting

means to said printer section, and first control means

for controlling operation of said facsimile section, and

said printer section comprises reception means for
receivihg the data- transferréd from said facsimile
section, 'horizontallvertical convérsion means for
performing horizontal/vertical conversion of the image
data received by said reception means; recording means
for recording. an image on é recording material in
accordance with the data subject to  the
horizontal/vertical conversion by said
horizontal/vettical conversion means, and second control

means for controlling operation of said printer section.

2. An image communicating apparatus according to claim
1, wherein said facsimile section includes detection
means for detecting that a predetermined amount of data

subject to the resolution conversion by said resolution

converting means is all predetermined data, and said

stored in the receivi

=
-



hori zontal /v
t he buffer,
(«205). The
counting the
execut ed.

i ncrenents t

10
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ertical conversion starting fromone at the |eft-hand pnd of
the converted data being then stored in the print buffer
unter 2 set up inits wor k Thig shget BeenRepla(ed

PRI e e roreon et eey o i

he*cotint'er 'by %2 ach tlne data of ei ght

- 35 -
transfer means'transfers the predetermined amount of
data, which hns been detected by said detection means to
be ail predetermined data, in the form of a command-and

the other data in the form of dot image data.

3. An image communicating apparatus according to claim

2, wherein said predetermined data is white data.

4. An image communlcatlng apparatus accordlng to clalm
2, wherein said predetermlned amount of data ls data of

one line.

5.. An image communicating' apparatus comprising
resolution converting neéns for Converting a-resolution
of image data, array converting méans for converting an
array of image data, said resolution converting means and
said array converting means péfforming respecti?ely
resolution conversion and array conversion 6n image data
received, and recording means driven in accordance with
the image data obtained by said resolution conversion and
said array conversion to record an iﬁagé on a recérding
material, wherein éaid apparatus comprises first cqntrol
means for controlling a reception process of image data
and second control means for controlling a recording
process of image data, said first control means

controlling one of said resolution converting means and

" said array converting means, and said second control
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ubject to the horizontal/vertical conversion, and_then

orJ the receiving buffer 202 to t ,
a ransfer fromthe raster buffer 203 '
require

(205) are repeatedly executed. “Since the counter 2 s ul

unt the value up to eight at maximum this arrangenent is much
an woul d be the case with coug¢ing the nunber of data (64 x
one mai n scan. - When the counted value of the.counter 1

rst scan-stored in the print buffer 1. Prior to the start of
t hme@RB2 adldt satid a@way donvedtingmeansh

6. An image communicating apparatus according to claim
5, wherein said first control means controls said
resolution converting means and said second control means

controls said array converting means.

7. An image communicatihg apparatus according to claim
5, wherein said array converting converts data in a line -

direction into data in a column direction.

8. | An image communicatihg éppafatus COmbrising:
| reception means for receiving iinagé data transmitted
through a'liné,
generator méans. for fgenerating dot image data
corresponding to the image déta received by said
' reception means, |
transfei: means for transferring particular dot image
data generated by said generator means in the forﬁ of a
particular signal, and;othefs of the dot image data
directly in the form of dot image data, and
recording means for recording an image on a
reéording'material in accdrdancé with said particular
signal and sdid dot image data both transferréd from said

transfer means.

WQELDEL_LDQ_QQunLed_vaIue of the counter 2 has reached eight or
t elﬁﬂ“mmm?wf t he counter 2 reaches ei ghtrhis $iieet HiaBen Replaced
| |
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address bl ack data is present in the data stored in the print

buffers 205,
‘posi tions |n

_ _______Jmﬁi£¥—4-——
(205) (see Z;ﬁg_}’Lﬂ,LnaL—bu##ef in Fig. 3), and stores the final addrq
len a predet RAM 216. The addresses |nma6mem“§ﬁii$ﬁ‘
ve
a counter 4

nunber of pul ses supplied to a carriage
driving pulse motor in the carriage drigser-213, with its home position

the recording head 210 is determned fromthe counted val ue
in the RAM 216, which counts the

ned
iﬂﬁ@ .0-one relationship with respe
mneed by the recording head 210. Th
0

(not shown) as

9. An image communicating apparatus accordinglto claim

8, wherein said generator means generates dot image data

on a line-by-line basis.

10. An image communicating apparatus according to claim
9, wherein said particular dot image data is dot image

data béing all white for one line.

- 11. An image communicating apparatus according to claim

10°

15

20

25

10, wherein said particular signal is a particular
command indicating that the dot image data of one line

is all white.

12. An image communicating apparatus comprising a
facsimile section and a printer éection; wherein: |

said facsimile section comprises reception means for_
receiving image data, storage means for storing the image
data received by said reception means, .resolution
converting means for.c6nverting a resolution of the image
data stored in said storage means, first.buffer'means for
temporarily aééumulating thelimage data subjéct to the

resolution conversion by said resolution converting means

before transferring the converted image data to said

printer section, transfer means for transferring the data
in said first buffer means to said printer section, and
first control means for controlling operation of said

facsimile section, and

THIS SHEET HAS BEEN'
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- 17 - a reference. Mdre specifically, when the recording head is noved
in-a direction away fromthe honme position, the counted €
eounter 4 for er of pulses supplied to ﬁee Jsggg,Replaced

_eounting The nupper
driving pul se “Hl\ﬂ“ Wt ed, “and when the recordl
returned in a.[““ ' the hone p05|t|on t he coun

counter 4 is

‘driving pul se notor.

“décrenent €d, whenever a pul se is supplied to _

The counter 4 is also set up in a predetern1ned area

of the RAM 216. Based on the counted value of the counter 4, the current

_position of t

he recordi ng head 210 can 3% ~det ect ed.

said printer section comprises reception means for
receiving the data transferred from said facsimile
section, second buffer means for temporarily accumulating

the data transferred from said facsimile section, decoder

means for decoding the data in said second buffer means,

and third buffer means for temporarily accumnlating-the

 data decoded by said decoder means, hbfizon’tal/vértical

10

conversion means for pefforming ‘horizontal/vertical
conversion of the data in said third buffer ineans . and
fourth buffer means for temporarily acc':umulat'j_.ng the data

subject to the horizontal/vertical conversion by said

‘horizontal/vertical conversion means, recording means for

15

20

25

recording the data in said fourth. buffer means, and
second control means for conﬁrollin_g operation of said

printer section.

13. An image communicating'apparatus accerding to claim
12, wherein said first buffer' means further includes
first detection means capable of accumnlating data of at
least one line and detecting whether the-deta of one line
subject to the horizontal/vertical convers'ion by said
horizontal/vertical conversion means is all in one color

or not.

14. An image communicating apparatus according to claim

12, whereJ.n, when said fJ.rst detectJ.on means detects that

the data of one line is all in one color, said transfer

THIS SHEET HAS BEEN
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Upon the recording start signal being issued, the recording head 210

starts novi ng—frem-the—home—posttion. Wien it is detected that the

corm ot ¢ MHIFPIRATEG: 2 £°%r cech “@}m“mﬁ*m
buf f ;

IS readcout iMm ¢nit's of 64 dots sequentially from
and |s | atched in the latch circuit 209. In accordance with
data, ink injection heaters of the recording head 210 are driven dependi ng
on the latched. data to performrecording of the first scan. The RAM 216
further has a counter 3 set up in a predetermned area, for setting the
nunber of col ums correspondi to the wdth of black data. A The data is

read out starT?ﬂﬁsfF&ﬁ%fﬂP?lFg?nESPﬁnﬁﬁ&xﬁWQQm dﬁﬁéréﬁﬂ%&%@dﬁ%ﬁst

present and £8Ff88%ﬂé§£s3f65%é¥§”S¥¥¥Ler section, but lssues to said

printer section a signal indicating that the data of one

line is all in one color.

15. An image communicating apoaratusJaecording to olaim

12, or 13, wherein, when'said'first-detection means

detects that the data of: one l;ne ls a11 ln one color,

said flrst control means eraSes the data of one line in
10 said flrst buffer means and starts«accumulatlng further

‘data.

16. An image communicating apparatus accordlng to claim
12, wherein, when the data accumulated in said third
15 buffer means reaches a .predetermined amount, said
horizontal/vertical ,conversion means - performs the
horizontal/verticai conversion of the data in said third
buffer means successiveiy,and transfers the converted

data to said fourth buffer means.

20
17. - An image communicating,apparatus according to.olaim
12,-wherein said recording means starts recording when
the data accumulated in said fourth butfer means reaches
a predetermined amount. |

25

18.  An image communicating'apparatus according to claim

12, wherein said second control means inc;udesz
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of the count
j udgnment tha

t he

each time recording is performed. This counting o er

counter 3 aIig_giggiggggg_gy_gnuntlng a pul se signal correspondi éﬁkﬁd
pul se suppli&d t.o tha E driving pulse notor. Wen rn@

cHIMILAAN

l!!jg , the recording head is stoppe
I s ended. - Upon the end of the

recordlng paper feeder 212 'is driven to-advance the sheet of

10

15

20

25

- 40 -
range_detecting means for detecting a range over
which black data is present in the data accumulated in
said fourth buffer means; |
storage means for storiné data indicating the ranée
over which black data is present, and
counter means for counting signals issued depending
on the position of said recording head,
said second control means controlling the start or
the end of recording by said recording means based on.
- both a counted value of said counter means and said data
in said storage means indicating the range over which

black data is present.

"19. An lmage communlcatlng apparatus accordlng to clalm
12, where:Ln saJ.d fourth buf fer means has a storage
capacity for data of at least two recordlng scans

performed by said recording means.

20. An image communicating apparatus accordiné to claim
18, wherein after the end of one recording scan of said
recording head, said second control means selects, based
on the end position af recoiding by the current recording
scan and the range over which black data sabject to the
next recording scan is present, one of opposite ends of
said black data range which gives a shorter distance for
movement of said recbrding head from said end position

of recording by the current scan, as a printing start

THIS SHEET HAS BEEN
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scan is belng
the receivingk

latter in a |iKe manner to the data transfer for the first
data for the second scan is conpletely stored in the prlnt

ta for the second scan is sferred fro

W

recordi ng paper (sub scan) thr h a distance corresponding to the -
recordi ng w thi‘JB } i“ g head 210. Wi | e the—da{—a—if—ewt—t—he-—f—l—l'—slﬂ

e print- buffer 2 (206) and

prior to the end of the first scan, the print buffers are switched over at
the end of the first scan such that theddri-nt buffer 1 (205) is allocated
to read data and the print buffer 2 (206) is allocated to store data.

Then, the dat Pesitien X bheipexprreacordingrscanpo6) to perform
recordlng by the second scan as with the first scan, while the data for
the third scan is stored in the prlnt

10

21. An image communicating apparatus according to claim

20, wherein, when there exists a line image extending

over a plurality_of recording scans, said second contrnl '
means controis said recording'-meéns so that a next:
recording scan is performed in fne-same'diféction as a

current-recording scan regardless of the ninckjdata range

subjédﬁzto'the next recording scan.

~ 22. An image communicating apparatus according to any

15

20

- 25

one of claims 1 to 21, wmereinmsaid'recording means

records an image bj ejecting ink dropiéés.

23. An image cbmmnnicating apparatus according to any
one of claims 1 to 22, wherein saJ.d recording means .
ejects the ink droplets by causing a phase change of ink

with thermal energy.

24. An image communicating apparatus comprising means
for receiving and decoding data transmitted through a
communication 1iné, converting the.receivédfdata into dot
image data line by line, and for performing resolntion

conversion of the data by means of a resolution

- converter, means for transferring the data subjected to

the resolution conversion recording means, wherein when

data of an entire line is all white, a white-skip command

ZEN
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buffer 1 (205). If the

the print buff end of the first scan,
210 remai ns on

-19- t he: pr m‘m “ w\ﬂﬂ!} *rgltt!sggnmﬂg;ebeen ended,

t he second scan i*s cohpletely stored in the print buffer

- 42 -

for the second scan is not yet stored in

the recording head

until the data for

is transferred for that line, converter means for

performing horizontal/vertical conversion of the

transferred dot image data and data corresponding to the

transferred white-skip command, the converted data being

5 stored in storage means which when full of

the data for

one scan, initiates drive of the recording. means to

record an image.

- This.Sheet Has Been Replaced
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2. If a predeternined period of tine (e.g., 2 seconds) elapses in the
standby state, the recording head 210 is returned to the hone posi tion.
Wen the data for the second scan is conpletely prepared, -the print
buffers are switched over such that the print buffer 2 (206) is allocated
to read data and the print buffer 1 (205) is allocated to store data.
Then, the data is read out of the prlg buffer 2 (206) to perform
recordlng by the second scan. During t'he recording by the second scan, the-

data for the thIMh@EWUNﬁIAﬁ‘&ﬁ’(E%@PA fyge print buffer 1 (205). Upon the

end of the second scan eet of recording paper is advanced through a
?hsiﬁPgemag?r;ﬁsPﬁgggngftgnéﬂggggggg FE aE&%dgyﬁeioéaﬁErecordlng head 210.
A facsimlle section recelves and decodes data transmitted
through a communication line, converts the recelved data into
dot image data line by line, and further performs resolution
5 conversion of the data by means of a resolution converter.

. The data subjected to the resolution conversion is transferred
to a printer section through a Centronics interface. When
data of an entire line is all white,.a white~skip command is
transferred for that iine. The printer sectioﬁ perfbrms

10 horizontal/vertical conversion of.thé transferred dot image
data and data corresponding to the transferred white-skib
command by means of a horizontal/-vertical converter, the
converted data being stored in a scan buffer.. When the scan
buffer is full of the data for one scén, a recording head is

15 driﬁen to record an iﬁage. In an image communicating
apparatus comprising the facsimile section and the printer'
section, the load of the control ﬁnit;o£~the-facsimile section
‘can be diminished, and the time required for the recording can
be reduced, with the above arrangement.

20 | |
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repeating the above process subsequent to the third scan

while switching over the print buffers such that

206 are alternately allocated to read
In-the facsimle equi pment of this enbodi nent,

as

successi vel y,

the print buffers 205,

(record) data and to store data.
descri bed above, the

- width and starting address of an area.in mhrch.black data is present in
~the data stored in the print buffer 1 (205) or
bef or ehand and stored

FIG. 1

is detected

2 (206),
in the RAM S
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- 20 - _ Then, when starting the next main scan after the end of the
current main scan, the end position of recording by the current scan and
the range over which black data subject to the next scan is present are
both referred to select one of opposite ends of the black data range which
gives a shorter distance for novenent of-the carriage fromthe end
position of recording by the current scan, as a printing start position
for the next main scan. Accordingly, h%gp speed printing can be realized
wi t hout usel ess novenent of the carria - In the case where the data
includes a line, e.g., aruled line, extending over two successive main
scans, if the printing direction were reversed between-the two main scans;

FIG. 2

13 - ~ 21
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there woul d occur an offset between ruled |lines recorded by the opposite
scans. Therefore, the printing operation is controlled so as to record the
data in the sane direction regardless of the end position of recording by
the current scan and the printing range covered by the next 'scan.

When the communication is ended, or when the user sets an instruction from
the control panel 108 to issue a conmunication managenent report, the CPU
transmts comruni cation nmanagemnent inﬁgénation in the formof character:
data to the printer section 200 through"the Centronics interface. In this
case, the image buffer 104 and the ﬁgitge buffer 107 are not used, unlike
t he. above case of recording the re djaata;.ln the printer section 200,
the received

109 102 103 | PHOTOSENSOR |- 214
_ Z / _ -
READER DECODER | ENCODER
L
101~
FROM o' MoDEM - cu IMAGE
105 - T3 3R E 107
| SorVERTER - 1/08 1/10 . 4.LINE BUFFER |
[ - : ) .
106 | CONTROL
£ PANEL gﬁﬂﬁﬁ%ﬁ%ﬁk é“f” Paper-Sts2
ALL-WHITE 5
DETECTOR —T
- BUSY| |PSTy|PD7 |PDo
FACSIM]LE SEcrION ssene ] - == 4. e et e s —n y
PRINTER SECTION ! = ~ors 5T
CENTR 1 - [ - W RECORDING
/ AL A N PAPER SENSOR
201 R 1 1 . [Rocomomic
' cru2 212 LEAPER FEEDER
202 . ' SQIR‘}UEQGE
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- 21 - character data is stored in the receiving buffer 202. The data
stored in the receiving buffer 202 is read out successively, analyzed and
then stored in the text buffer 207. The character data stored in the text
buffer 207 is devel oped by the character generator 208 into a dot inage

which is stored in the print buffer 1 (205) or 2 (206) The
_gubsequent recordi ng operation is the sane as in
4/6
FIG. 4

TRANSFERIINTA . TRANSFER DATA
TO BUFFER 2 - ' TO BUFFER 1
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recordi ng the received i nage. Figs. 4 to 6 are flowharts for a
control process executed by the CPUlL, 2 to achieve the foregoing
operation. The control process will be described belowin detail.

Fig. 4 is a flowhart for a process in which the CPU1 transfers image data
to the Centronics transmtter 110 in the block diagramshown in Fig. 3.
First, in step S1, it is checked which one of two input buffers in the
Centronics transmtter 110 the i mage dafg should be transferred to. If
IBESEL is at an Hlevel, this indicates that the inmage data is now
transferred to the |nput buffer 1. Therefore, it is checked in step S2
whet her the input buffer 1 is in an i-nage data wite enable state or not.
| f enabled; the inage data is transferred to the input. buffer

FIG.5
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1 in step S3. If the end of transfer of the image data is confirmed in
step S4, the process goes to step. S5, where the CPU outputs IBWEND to the
Centronics transmtter 110 for |nform ng the Centronics transmtter 110 of

that the transfer - 22 - of the
| mage data has been ended. At this point, the -Centronics transmtter 110
starts to transfer the i mage data |ntheinput buffer 1 to an out put

buffer 1 in the Centronics | 6/6

FIG. 6
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stored in an i nput buffer 2 is always transferred to an pu puf buffer 2,

_ S
h.: )

transn1tter 110. In this respect, the inmage data stored i 9&Nﬁ
huf fer 1 is always transferred to the output buffer 1 a E- J

respectively. Also, upon |BWEND being output in step S5,{ |
is turned to an L level to switch over the input buffersjf
the data of next line. If the inmage data of next line is |p
S6, the process returns to step Sl, fol howed by going to|step S7 _as | BWSEL
is nowat L. It is then checked in step S7, whether the Input buffer 2 1S IS

in an image data wite enable state or not. I|f enabled, the process goes

to .step S8, where the image data is transferred to the input buffer 2. If

the‘end of transfer of the i nagrEITEE OF STHE INVENTION

e 970 ||

r transfer of

IMAGE COMMUNICATING APPARATUS

BACKGROUND OF THE INVENTION
'Field of the Invention

The present invention relates to an image communicating
épparatus for recording an image on a recording material in
accordance with received image data.

Description of the Related Art .

B PO

o Hitherto, sérial printers, e.g., ink jet printers, for
recor&ing image data output from host computers or the like
have been known. This type of printer is connected to a host
computer.through a universal interface such as a Centronics
interface. 1Image data corresponding to one main scan of a
recording head is transferred from the hostﬁcomputer to the

--prinfer, which stores the data in its buffer and then performs
.recording. Each time one main scan is completed, a sheet of
" ‘paper is advanced (sub-scan) by an amount corresponding to the
recordihg width of thé recording head. By repeating the main
scan and the sub-sdan a sufficient times, an image of one page
is recorded. _
Recently, a facsimile equipment using the aforementipped
serial printer as a recording unit has been proposed. In this

type facsimile equipment, as with the above combination of a
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Confirned in step S9, the process goes to step S5, where the
| BAEND to switch over the input buffers, followed by going t{REPLACEMENTa
wi th the above-described case. Fig. 5is a flowhart for}
t roR
i AN 797

transmitter 110 to the Centronics receiver 201 of the print
Fig. 3. In Fig. 5, it is first chpggqg in step S11 mhet

transferring image data fromthe output buffer 1, 2 of the
indicating the status of the Centronics ttansmtter - ’

host computer and a printer, a facsimile section for
controlling transmission/reception of image data is cpnnected
to a printer.section through a universal interface such as a
éentronics interface for transferring the received image data
té fhe printer section.

In facsimile equipment, image data is usually handled on
a 1ine-by411ne basis. To record the received image data by a
serial printer; therefore, the received image data must be
transported (horizontél/vertical conversion) into data in
accordance with an array of recording elements of a recording
head mounted on the printer.

" When the received image data has a resolution different
from that used in recording by the printer, it is also
required to convert the resolution of the image data.

If both horizontal/vertical conversion and resolution .
conversion are carried out in the facsimile section, the load

" of a CPU in the facsimile section will be so increased as to

cause an overload state when transmitting or recéiving another
image while data is being transferred to the printer séction.

Also, the transfer of data from the facsimile section to
the printer section takes substantial time because the data is
transferred as live data for all lines through a Centronics
interface. _

SUMMARY OF THE iNVENTION

In view of the state of the art described above, an
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- 23 - 110, is at H or not. OUTENB assunes H when tthe buffer fr

image data is next output is in an enable state and the
being output. If OUTENB is at H, the process goes to s gﬁPEﬁGHﬂﬁNIhﬁﬂEFP

whet her the inmage data.to be next output is determinediby the all-whitk
detector 106 to be all white or not. If the inage datajt
is not all white, the process goes to_sgep S13, where
the Centronics transmtter 110 for starting transfer o
t he out put buffer of the Centronics transmtter 110 to

END i s- outpu

he printer

1307 AN 1894 p|it

the 1 mage data

—

section. After starting the data transfer, the CPUL waits for the end of

the data trgpséet of nthéepr&iddntThavenaion DESYodprevideecdni impreyedls
assunes H '
image communicating apparatus.

Another object of the present invention is to provide an

image communicating apparatus by which the load of a facsimile

section can be diminished.

Still another object of the present invention is to
provide an image communicating apparatus by which the time
required for recording received image data can be shortened.

According to one.aspect of the present invention is
provided an image comﬁunicating apparatus in which a first
control means, for controlling a process for reception of

image data, controls one of resolution converting means and

- image data array converting means, and a second control means,

for controlling a recording process, controls the other.
Another aspect of_the present invention is to provide an
image communicating apparatus in which a first control means,

for controlling a facsimile section, controls resolution

converting means for éerforming'resolution conversion of image

data, and a second control means, for controlling a printer
section, controls horizontal/vertical conversion means for
performing horizoﬁtal/vertical conversion of image data.
Still another aspect of the present invention is to
provide an image communicating apparatus in which particular
dot image data are transferred in the form of a particular

signal to recording means.



during the data transfer. If DBSY is turned to L, this
transfer of the inmage data is ended. Then, the process
check whether the inmage data of next line is present or |ngT: ne
I mage data to be next output is determned to be all whit 9P ﬁ e
S12, the process goes to step S16 where a white-skip co ngn? m B@i o]
the printer section .instead of transferring the i mage dft

S17, the output buffers are switched over inmediately sfnce the all-mhlt
inage data is not required to be output. The inage data TemarmrAg—if—the-!
out put buffer without being output is erased at the tinme the imge data is

transferred frompnee aboueltandidtilerd @b fEitQuUifdtulds @nd Aidvantdges dfhe
process )

—

D

the present invention will be more fully apparent from the

following detailed descriptibn and the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic sectional view showing the
construction of facsimile equipment to which the present
invention is applied. -

Fig. 2 is a view.showing the construction of a recording
éection of the facsimile equipment shown in Fig. 1.

Fig. 3 is a block diagram of the electric configﬁration
of the facsimile equipment shown in Fig. 1.

Fig. 4 is a flowchart for a process of transferring data
to a Centronics transmitter.

Fig. 5 is a flowchart for a process of transferring data
from the Centronics transmitter to a Centronics receiver.

Fig. 6 is a flowchart for data prbcessing in a printer

section.

DESCRIPTION OF THE PREFERRED EMBODIMENT

The preferred embodiment of the present invention will
. hereinafter be described in detail with reference to the
drawings. Of the drawings, Fig. 1 is a schematic sectional
view of facsimilg equipment to which the present invention is

applied. Referring to Fig. 1, reference letter A denotes a
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- 24 - goes to step S15 to check whether the imge data of next_line
present or not. |If the inmage data of next line is nofg d e WERTEr
di scharge command is output to the printer section réték - NJES. 'eby
endi ng the process. Fig. 6 is a flowhart for prbcessing of the daka
transferred fromthe Centronics transmtter 110, whi¢h Qr‘pcmtimﬂi
executed by the CPU2 in Fig. 3. 1t is here
' _ -5 -

vy

v)

read unit for optically reading a document, B denotés a
recording unit comprising an ink jet recordiﬁg apparatus, and
C denotes a.recording paper cassette and a paper feed unit for
separating a stack of recording paper in the form of cut |
sheets in the cassette one by one and supplying them to the
recording unit.

The flow of the recording paper will first be briefly
described with reference to Fig. 1. The feed path of the
recording paper is in&icated by a line headed by arrow G.
Sheets of recording paper 12 stacked in a recording paper
cassette 50 are picked up one by one by cooperation of a paper
feed roller 51 and a separating finger 52. The picked-up
sheet of recording paper is transported by a feed roller 5 and
introduced to the recording unit B. In the recording unit B,
a recording head 21 is reciprocally moved in a direction
vertical td the drawing sheet to perform a main scan for
recording. After the sheet of recording paper is transported
through a certain distance in the equipment, it is led 6ut by
a paper discharge roller 9 and stacked in a discharged sheet
stacker 53. A photosensor 13 is dispbsed on a shaft of the .
paper discharge roller 9 and serves to detect the depletion of
ink in the recording head or a jam of the recordihg paper in
the vicinity of the paper discharge roller by reading the
density of a mark recorded at the sheet foot end.

Fig. 2 schematically shows the construction of the
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assunmed that feeding and initial positioning of the sheet:of
paper to the recordi ng position have been finished E
the CPU2 takes in one byte of data fromthe -receivi BEPhA N‘ -
S21. It is then determned in step S22 whether the tla -|n data i sla
command or a part of the inmge data. If the taken-i
the process goes to step S23, where the imge data i

raster buffer 203 at the next avail abl®e @ddress. As

raster buffer 203 is a nenory having a capacity corr spondln
i nes. I's then checked in step S24 whether the ra er 203 is

A g R 8 ot i i 1. 67

Referring to Fig. 2, reference nuheral_Zl denotes a recording

head which is an ink jet fedording head of cartridge type
having a built-in ink tank in this embodiment. The recording
head itself can be replaced by a new one when ink is qepleted.

The recording head 1 used in this embodiment is an ink
jet recording head which has resolution of 360 dpi and
includes a train of 64 nozzles in a direction of sub-scan
(indicated by.arrow S}. An ink droplet is injected from-an
injection port at the distal end of each nozzle under pressure
of film boiling occurred in the ink due to heating of an

' electro-thermal transducer disposed in the nozzle. .

The recording head 21 is reciprocally moved by a carriage
(not shown) in a direction perpendicular to the direction of
feed of the recording paper 12 (i.e., to the direction of
sub-scan), namely in the direction of main scan (i.e., the
direction across the width of the drawing sheet), so that a
récording scan is performed for each of going and returﬁing
strokes.

Denoted by 22 is a paper feed roller for transporting the
sﬁeet of recording paper to feed or discharge it and to
determine the sheet position in the direction of sub-scan with
accuracy of 360 dpi when recording is executed by the
recording head 21. Denoted by 23 is a recording.paper sensor

which is brought into an on-state when the sheet of recording
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step S21 to take in the next data. If imge data of ei ﬁpﬁﬂﬁﬁENF

i.n step S24, the process goes to step S25 for horizont vertical
.conversion of the data of eight lines, the converted ta 23 déNsﬁwec i
the print buffer 1 or 2 which '

has a capacity corresponding to one nain scan of the regording head 210
Then, the process goes to step S26 to check if the pri

full of the image data for one main

paper is present in a detecting portion of the recording paper

sensor, and an off-state when no sheet is'present there. The
redording paper sensor 23 serves to detect the presence or
absence of the sheet of recording paper and the front and rear
edges of the sheet. Denoted by 13 is a reflection type
photosensor for detecting the density of an image on the
surface of the sheet of recording paper. In this émbodiment,
the photosensor 13 detects the dénsity of an image in a
predetermined pattern.(black mark) recorded at the sheet foot

end after recording an image of one page, thereby checking for

depletion of the ink and for any failure in transport
recording paper. The photosensor 13 comprises an LED
phototransistor. The phototransisfor is brought_iﬁto
off-state for a portion where the black percentage is

such as a portion where an image is recorded, because

of the
and a
an
high,
the

amount of light reflected by the sheet and entering the LED is

small, and an on-state for a portion where the reflec
index is high, such as a portion where a ground color

recording paper is exposed.

tive

of the

Because the wavelength that is

absorbed by the image depends on the ink materials, the LED as

a light source is required to be selected taking into
those materials. In this embodiment, an LED emitting

light is employed since the ink used has a high absor
 for wavelengths in the red region. Also, the photose

is disposed near a paper discharge port of the equipm

account
red
ptivity
nsor 13

ent in
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scan of the recording head 210. If so, the proéess 0o L0 1 { 1
start the printing operation. After that, the print eﬁ%?%ﬁ@ﬁ -‘355' E d

over i-n step S28 such that the print buffer so far uded to store datq ils
allocated to the printing operation, and the print b fer'zs;omﬂﬂﬂec flor
the printing operation is allocated to store data. If{the print bufflerlis
not full of the inmage data for one maig gcan of the rechrdrmghead 210 §n
step S26, the process returns'to step S21 to take in Hata again ; |
the taken-in data is determined to be a command in above step S22, the
process goes to step S29 to check whether the data is a white-skip comand
or not. If ke fathahical Waybetskithusomsaoedrinhetadbeckepsi inhaindstthat

buffer 203 at which the image data is to be stored i s advanced by % val ue
the photosensor be located in a position free from an effect

of extraneous light. The paper dischatge roller 9 is made of
such a material as rubber and, therefore, the photosensor 13
is brought into an off-state when the sheet of recording paper
is not present over the paper discharge roller 9.

Fig. 3 is a block diagram showing the electfic
configuration of the facsimile equipment shown in Figs. 1 and
2 with attention primérily focused on the flow of data. From
the standpoint of the electrical configuration, the facsimile
equipment comprises a facsimile section 100 and a printer
section 200. - Data is transferred from the facsimile section
100 to the printer section 200 through a Centronics interface.
The facsimile section 100 will first be described. In Fig. 3,
denoted by 101 is a modem for transmitting and receiving image -
data through a telephone line, 102 is a decoder for decoding
the received data, 103 is an encoder for encoding the image
data, 104 is an image buffer for accumulating the image'data,
105 is a resolution converter fof carrying out resolution
conversion of the image data accumulated in the image buffer
104, 106 is an all-white detector for detecting that the data
of one line is all white.data, 107 is a 4-line buffer c¢apable
of storing the line data to be subject to and having been
subject to the resolution conversion in the resolution

converter 105 with a capacity corresponding to four lines.
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corresponding to one line. The process then goes to step S;ﬁmwrn cheet—

whet her the raster buffer 203 is full of the image data of ¥ t UENHaﬂuﬁHEET-
not . |f the data is not a white-skip command in above btep—S29 The
process goes to step S31 to check whether the data is a pap

command or not. If the data is a paper discharge command, 't

the transfer of the i mage data of one. ppge has been ended.
process goes to : '

-

asaorne |

The capacity of the 4-line buffer 107 is allocated so as to
store the data before resolution conversion in its stérage
area for two lines and the data after resolution conversion in
" its remaining storage area for the other two lines. 108 is a
control panel provided'with various function keys, indicators
and so on, 109 is a reader for reading a document image when
it is transmitted or copied, 110 is a Centronics transmitter
for t:ansmitting the line data stored in the 4-line buffer
107, and 111 is a conérol unit (CPUl) for controlling
operation of the facsimile section 100. .

The printer section 200 will now be described. Denoteq
by 201 is a Centronics receiver for receiving the data
transmitted from the Centronics transmitter 110, 202 is a
receiving buffer for temporarily storing the data received by
‘the Centronics receiver 201, 203 is a raster buffer for
decoding the data stored in the receiving buffer 202 through
program processing and storing the decoded line data, 204 is a
horizontal/vertical converter for converting the line data
stored in the raster buffer 203 into vertical data, and 205,
206 are print buffers for storing the data output from the
horizontal/vertical converter 204, each of the print buffers
205, 206 having a data storage capacity corresponding to the
region over which recording is made by one main scan of the
recording head.

Further, denoted by .207 is a text buffer for storing
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-26 - step S32 where the inage data rénaining in the raster buffer 203

I.S subject to the horizontal/vertical conversion and thg o) T
stored in the print buffer, followed by starting to pr RE%A&@“E@E

inthe print buffer. After the end of the printing, thp pheet of recorgd
paper is discharged in step S34, thereby conpleting th ego7 djAN 1997
operation for one page. As will be apparent from {he above
description, the follow ng advantages ¥e-provided by {h ot ITENT
(1) Since the resolution conversion and the horizontalf-vertical

o

D (U

v

1S

ng

(I'ine/col um) conversion are distributively carried out"Tn the facsimle

section and the
character code data output from the facsimile sectiqn 100 when
a communication management report is issued, 208 is a
character generator for converting the character code data
stored in the text buffer 207 into a dot image and then
outputting the dot image to the print buffer 205 or 206, 209
is a latch circuit for latching the data read out of the print
puffer 205 or 206, and 210 is a recording head (correqunding
to the recording head 21 in Figs. 1 and 2) driven in |
éccordance with the déta latched in the latch circuit 209 for
ejecting ink droplets.

In addition, denoted by 211 is a recording paper sensor
(corresponding to the recording paper sensor 23 in Figs. 1 and
2) for detecting the sheet of recording paper just before the
recording position of the recording head, 212 is a recording
paper feeder comprising a pulse motor or the like which
generates driving forces for the feed rollers 5, 22, the paper
discharge roller 9, etc., 213 is a carriage driver comprising
a pulse motor or the like which generates driving forces for
moving the carriage reciprocally with respect to the sheet of
recording paper, 214 is a photosensor (corresponding to the
photosensof 13 in Figs. 1 and 2) for detecting the black mark
recorded on the sheet of.recording paper at its foot end, and
215 is a control unit (CPU2) for controlling a data transfer
process in the printer section 200 énd respective operations

of the components therein.
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printer section, the load of the facsinile section can ﬁﬁhﬂﬂh&i
t.o prevent an overl oad even when another image 1is trang

-

16Add

through a tel ephone line during the image transfer to fhe printer sectfidn

(2) Since the inmage data is transferred between the Oent'rogi-’cs_’hmggymtter
nd, the trans

and the Centronics receiver partly in the formof a copm

time can be shortened. (3) Since print buffers for mul}ipte—scams—are
arranged in the process of recording itfages, the print|ng speed is

i ncreased and address managenent of the print buffers is Tacilitated.

(4)

Since bidirectional printing is made for the normal image data and the
particular | mgﬁxed aégtas z(‘:ahx'nsafer.:al f:ycl:n(ta dttlleI Nfacsimile section 100 to the

printer section 200 is executed through signal lines PD, to PD,

petween the Centronics'transmitter 110 and the Centronics

‘receiver 201 at a timing in synch with a pulse signal

generated in a'signal line PST,. Note that the data transfer

is enabled when a signal-line BUSY is in an off-state.

signals Paper-Stél, Paper-Sts2 corresponding to the position

of the sheet of recording paper are'output from the CPU2 in

the printer section 200 to the CPUl in the facsimile secfion

100. Based on these signals, the CPUl determines the timing

to detect the black mark by the photosensor 214. An output of

the photosensor 214 is input to the CPUl in the facsimile

section 100.

The operation of the present facsimile equipment will now

be described. The received data is demodulated by the modem

101 and is then decoded by the decoder 102 for development

into dot image data, followed by check of communication

errors. After that, the dot image data is encoded agaih by

the encoder ‘103 and is stored in the image buffer 104.

encoded data stored in the image buffer 104 is read again

The

sequentially and is then decoded through program processing in

the CPUl (111) for development into dot image data of one

line, followed by storage into the 4-line buffer 107. The dot

image data is sent to the resolution converter 105, and the

converted data is stored in the remaining storage area of the
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- 27 - _extehding over ‘two mmin scans, is printed in the sane direction,
thr-quallty recording free froman offset of ruled |ihes can be achiey
ile speeding up the printing. (5) By designing the pk-ter—sr
performeither one of the resolution conversion and th REPLAGEVﬁ%nOgHEET
horizontal /vertical  conversion so that the capacity of le buf fer anditHe
timng of transfer between the buffers are set to be opfijugmg %ANW

4-line buffer 107 for two lines. The all-white detector 106
is now operated to check whether the stored data of one line
is all white data or not. In the case of all-white data, the
detector 106 informs the CPUL (111) of the fact that the
stored data is all-white data. Then, the CPUl gives the
Centrohics fransmitter 110 a command indicating that the data
of one line is all white data, and erases those data of one
1ihe in the 4-line buffer 107, énabling the 4-line buffer 107
to store the next daté. Othefwise, the image data subject to
the resolution conversion and stored in the 4-line buffer 107
is delivered directly in the form of dot image data.

When data of at least one line is stored in the 4-line
buffer 107, the CPUL checks the BUSY signal. If the BUSY
signal is in an off-state, the image data subject to the
;esolution conversion and stored in the 4-line buffer 107 is
delivered to the receiving buffer 202 through the Centronics
transmitter 110 and the Centronics receiver 201. The BUSY
signal assumes an off-étate if there is a vacancy in the
receiving buffer 202. Accordingly, the data fransfer from the
4-line buffer 107 to the receiving buffer 202 is executed if
there is a vacancy in the receiving buffer 202. Also, the
data transfer from the image buffer 104 to the 4-line’ buffer
107 is executed if the 4-line buffer 107 has_a‘vacancy
corresponding to at least one line.

Note that because the resolution of the received data is



facsim | e apparatus cén be provided which is capabl e of REHMNM%@@QBSHEET

recording at the reduced cost. The above enbodi nmgintf has been
‘described in connection wth, particularly, an ink jet}r C?WUUHN 997ntler
of the type in which thernmal energy is utilized to forimflying liquid
droplets for recording. The typical arrangenent aphd-prrrcrpte oftHe
above type printer is preferably in accordance with the basic principle

di sclosed in, for exanple, U S. Patentsidos. 4,723,129 and 4,740, 796. The
di scl osed principle is applicable to any of the so-called on-demand and
continuous type systens. The principle is, however, particularly effective

for the on-denmand type systemin which a sheet or a Iiguid path for
different from the resolution (360 dpi x 360 dpi) of a

recorded image, the resolution conversion is effected to make
the resolution of the image data match that for recording.

The flow of data in thé printer_section 200 will now be
described. As described above, the data_transmitted from the
facsimile section 100 through the Centronics interface is
temporarily stored in.the receiving buffer 202, cbmprising a
RAM. The data stored in the receiving buffer 202 is separated
into dot image data of one line converted.into the desired
resolution (360 dpi) by the resolution converter 105, and a
command. The CPU2 (215) checks the content of the data in the
receiving buffer 202. If the stored data is image data, the
image data is read out of the receiving buffer 202 and
transferred to the raster buffer 203. If the stored data is a
command, the CPU2 interprets'the content of the command. If
the command is a white-skip command indicating that the data
of one line is all white, no data is stored in the
corresponding.storage area of the raster buffer 203, and the
next image data is stored in the next storage area.

The raster buffer 203 is a memory having a capacity (8 x
3640 bits) corresponding to eight lines. When data of eight
lines is stored in the raster buffer 203, the data is
sequentially sent to the horizontal/vertiéal converter 204
starting from one at the left-hand end of the raster buffer

203 for horizontal/vertical conversion. The converted data is
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holding a liquid (ink) is provided with an el ectro-thef npl r#ransg er
at | east one drive signal which corresponds to recordjnp 2 n
is enough to cause a rapid tenperature increase beyon
boiling is applied to the electro-thermal transducer,
- 28 - thermal energy in the electro-thermal transd
filmboiling at the heat acting surface f& the recording

he state of dorle
t hereby producin

transferred to one of the print buffer 1 (205) and the print
puffer 2 (206). The pfint buffers 205, 206 are each a memory
. having a storage capacity (64 x 3640 bits) corresponding to
the amount of data that is recorded by the recording head 21
per scan. While one of the'print buffers is used for reading
- data (i.e., recording), the other is used for storing data to
be read out in the next main scan.

The CPU2 counts the humber of times that the data of
eight lines is subjecé to.the horizontal/vertical_conversion.
when the counted value reaches eight, i.e., when the
horizontal/vertical conversion of the data of 64 lines is
completed, the CPUZ outputs a printing'start signal on
judgment that the.data for one main scan has been prepared, to
start moving the carriage so that recording operafion is
started in accordance with the data stored in the print buffer
1 (205) or the print buffer 2 (206). The data is sent to the
latch circuit 209 in units of 64 dots, and ink ejection
heaters of thé recording head 210 are driven depending on the
data latched in the latch circuit 209. In parallel, the data
to be read out in the next main scan is stored in the other
print buffer. |

The CPU2 detects before the start of a main scan the
first and last addresses in the line at which black data is
stored in the pfint buffer, and when the data up to the final

address has been transferred, it ceases the scan and switches



head, so that air bubbles in one-t o- one rel ationship with

drive signa
with growth
i njected thr

bubbl e is gr
particularly

respect 10 the

s may eventually be forned in the 1liquid (inK e T
and contraction of the air bubble, the Iiquid ﬁ&ﬁﬁmfg 53]
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used for storing the data is now allocated to recording and

the print buffer previously used for recording is now
allocated to store the data.

A description will now be given of actual recording

eng! gi‘mg bbsféﬁsdsﬁbﬁnﬁhéesehebgﬁlinﬁ bl ffer Pareviotsly

operation and the timing-to transfer data from the receiving

puffer 202 to the print buffer 205 or 206. First, the image

data is transferred from the facsimile section 100 and is

stored in the receiving buffer 202. A RAM 216 has a counter 1

set up in its work area for counting the number of lines

stored in the raster buffer 203. The CPU2 increments the

counter by 1 each time the data of one line is stored in the

raster buffer 203; and then determines whether the counted

value of the counter 1 has reached eight or not. Until the

counted value of the counter 1 reaches eight, the data

transfer from the receiving buffer 202 to the raster buffer

203 is continued. When the counted value of the counter 1
reacﬁes eight, the data transfer from the receiving buffer
to the raster buffer 203 is suspended, and the data in the
raster buffer 203 is sequentially subjected to the
horizontal/verfical conversion starting from one at the

left-hand end of the buffer, the converted‘data being then

202

stored in the print buffer 1 (205). The RAM 216 also has a

counter 2 set up in its work area for counting the number of

times that the horizontal/vertical conversion is executed.
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to a tenperature increase rate of the aforenmentioned hea REPE CEMENﬁrSHEET
nore superior recording can be achi eved. The recor e
constructed by enploying the conbination (linear or rig t agfk S b @ﬁ?d
flow path) of the injection port, the liquid path, and tih A err
transducer disclosed in the above-cited U S. Patents. Alft
recordi ng head may be of the construction in which the
i s disposed in a bent region, as discldésed in U S. Paten
and 4, 459, 600. : In addition, the recording head may be constructed
such

at acting portio

rhe CPU2 increments the counter by 2 each time data of eight
1ines is subject to the horizontal/vertical conversion, and
then determines whether the'counted value of the counter 2 has
reached eight or not. Until the counted value of the counter
2 reaches eight, the data fransfer for eight lines from the
receiving buffer 202 to ﬁhe raster buffer 203 and the data
transfer from the raster buffer 203 to the print buffer 1
(205) are repeatedly executed. Since the counter 2 is
required only to counf the value up to eight at maximum, this
arrangement is much simpler than would be the case with
counting the number of data (64 x 3640) for one main scan.
When the counted value of the counter 1 reaches eight,
the CPU2 issues a recording start signal to record the data
for the first scan stored in the print buffer 1. Prior to the
start of recording, the CPU2 detects how wide and from which
address black data is present in the data stored.in the print
buffer 1 (205) (see area 1 in that buffer in Fig. 3), and
stores the final address in a predetermined area of the RaM
216. The addresses in each of the print buffers 205, 206 are
in one-to-one relationship with respect to respective
positions in a region scanned by the recording head 210. The
position of the recording head 210 is determined from the
counted value of a counter 4 in the RAM 216, which counts the
number of pulses supplied to a carriage driving pulse motor in

the carriage driver 213, with its home position (not shown) as
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- 29 - that a common slit is used as an ejection portlon for a
plurality of electro-thernal transducers as disclosed e
Lai d- Open No. 59-123570, or such that an aperture for BEE&A N re
waves of thernmal energy is formed corresponding to th Ejection portilbn| as
discl osed in _Japanese Patent Laid-Qpen No. 59-138461. 2 7hpAwneskn
invention is also applicable to the cas f_ enployinglalr€pl dceable ° ‘'
recordi ng head of chip type that can be’el’ectricall'y ¢of d to the
apparatus body and supplied wth ink therefron1mhen annted to the
apparatus body, or the

reference. More specifically, when the recordlng head is

U

a
moved in a direction away from the home position, the counted

yvalue of the counter 4 for counting the number of pulses
supplied to the carriage driving pulse motor is incremehted,
and when'the recording head is returned in a direction toward
the home position, the counted vélue of the counter 4 is
decremented, whenever a pulse is supplied to the carriage
driving pulse motor. The counter 4 is also set up in a
predetermined area of.the RAM 216. Based on the counted value
of the counter 4, the current position of the recording head
210 can be detected.

Upon the recording start signal being issued, the
recording head 210 starts moving from the home position. When
it is detected that the recording head 210 reaches such a
position as corresponding to the first column position where
black data is present, the data stored in the print buffer 1
is read out in units of 64 dots sequentially from that
position and is latched in the latch circuit 209. In
accordance with the latched data, ink injection heaters of the
recording head 210 are driven depending on the latched data to
perform recording of the first scan. The RAM 216 further has
a counter 3 set up in a predetermined area, for setting the
number of columns corresponding to the width of black data.
The data is read out starting from the first column position

where black data is present, and the counter 3 is decremented
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fcase of enploying a recording head of cartridge type that __includes—ai—i-fiey
tank provided in a unitary structure with the recording WEW[AQENENT SHEET
i =

Moreover, it is preferable to additionally provide resto TEarTS,
prelimnary auxiliary nmeans, etc. on the recording head frp e

standpoint of further stabilizing the advantageous effec )P]Ztt'ﬂelbgﬂ A%ggnt
I nvention. Exanples of those neans include capping neans| ¢t |
-and pressing or sucking means for the ygecording head, anfi prelimnary

heati ng nmeans conprising an el ectro-thermal transducer, &-heat+nag—etemernt
different fromthe electro-thernmal transducer, or a conbination of both
the nenbers. A prelimnary injection node to eject ink separatelx frgm
t he recordbaghi§iﬂ¢s§e€9F€¥99véstBeﬁéﬁFE9€-th@héﬁaﬁP%“ti“g operation o

the counter 3 also progresses by counting a pulse signal
corrésponding to the pulse supplied to the carriage driving
pulse motof. When the counted'value of the counter 3 becomes
zero, the recording head is stopped the:e, upon judgment that
the first scan is.ended.' Upon the end of the first scan, the
recording paper feeder 212 is driven to advance the sheet of
recording paper (sub-scan) through a distance corresponding to
the recording width of the recording head 210.

While the data for the first scan is being recorded, the
data for the second scan is transferred from the receiving
buffer 202 to the print buffer 2 (206) and is stored in the
latter in a like manner to the dafa transfer for the first
Qcan. If-the data for the second scan is completely stored in
the print buffer 2 (206) prior to the end of the first scan,
the print bgffers are switched over at the end of the first
scan such that the print buffer 1 (205) is allocated to read
data and the brint buffer 2 (206)'is allocated to store data.
Then, the data i§ read out of the'p:int buffer 2 (206) to
perform recording by the second scan as with the first scan,
while the data for the third scan is stored in the print
buffer 1 (205).

If the data for the second séan is not yet stored in the
print buffer 2 (206) at the end of the first scan, the

recording head 210 remains on standby in the position where
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recor di ng. ' - 30 - " Avrecording
qn?e of the recorder is not limted to one in which datafg o
-only a primary color, e.g., black. By constructing the p ﬁAﬁENﬂEﬂ '
unitary structure or a conbination of plurality of nenbefsf L tlSHEET
may have at |east one of a multicolor node providing a 'ntzi

-i ndependent colors, or a full-color m)delgorovi ding a print Jin JAN 1997

the printing by the firét scan has been ended, until the data
for the second scan is completely stored in the print buffer
2. 1f a predeterﬁined period of time (e.g., 2 seconds)
elapses in the standby state, the recording head 210 is
returned to the home.position. When the data for the second
scan is completely prepared, the print buffers are switched
over such that the print buffer 2 (206) is allocated to read
data and the print buffer 1 (205) is allocated to store data.
Then, the data is read out of the print buffer 2 (206) to
perform recprding by the second scan. During the recordihg 5&'
the second séan, the data for the third scan is stored in the
print buffer 1 (205). Upon the end of the second scan; the
sheet of recording paper is advanced through a distance
corresponding to the recording width of the recording head
210.

In this way, an image of one page is recorded by
repeating the above process subsequent to the third scan
successively, while switching over the print buffers such thét
the print buffers 205, 206 afe alternately allocated to read
(fecord) data and to store data.

In the facsimile equipment .of this embodiment, as
described above, the width and stérting address of an area in
which black data is present in the data stored in the print
buffer 1 (205) or 2 (206), is detected beforehand and stored

in the RAM.
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m xed col or

“above enbodi nent of the present invention, the ink ma

jet recordi

the state

s. While the ink has been described a5 a liquid in the

MENT SHEE

teriperatures | ower than the roomtenperature, but soft } ed| at

the roomtenperature. Also;, since it is general inth bove- described § nk
ng_systemto adjust the tenperature of thelipk2i? sIAN fhl

in the range of 30 [err]Cto 70 [err]C for keeping vig$cesity of the jhklin
to ensure stable ejection, -aB80 ki nd of ink SO Lopg

as the ink
t hereto.

positively
by utilizin

is in the Iiquid phase when a recording si
As an alternative, there can be enployed an ink that is

e h oPhe, oh, BFpEeing TrhA perRonaLh' Scli®akler! BHETRNaRY 0V
the current main scan, the end position of recording by the
current scan and the range over which black data subject to
the next scan is present are both referred to select one of
opposite ends of the black-data range which gives a shorter
distance for movement of;the carriage from the end position of
recording by the current scan, as a printing start position
for the next main scan. Accordingly, high-speed printing can
be realized without uéeless movement of the carriage.

In the case where the data includes a line, e.g., a ruled
line, extending over two successive main scans, if the
printing direction were reversed between the two maip scans,
there would occur an offset between ruled lines recorded by
the opposite scans. Therefore, the printing operation is
controlled so as to record the data in the same direction

regardless of the end position of recording by the current

‘'scan and the printing range covered by the next scan.

When the communication is ended, or when the user sets an
instruction from the control panel 108 to issue a
communication management report, the CPUl transmits
communication management information in the form of character
data to the printer section 200 through the Centronics:
interface. In this case, the image_buffer 104 and the 4-line
buffer 107 are not used, unlike the above casé of recording

the received data. In the printer section 200, the received
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ink fromthe solid phase to the liquid phase, or an jnk that is solidified.
when left to stand in non-use, to prevent evaporati
t

words, the ink nmay have the property that it is fir}
thermal energy, such as represented by an ink that |s}ygoetTéd upon
application of_ - 3

produced with a recording signal and S 2inj_ected as
that starts solidifying at

Qi t-Re—111 her
RUADEMEN 1L SHEET

t 997 angr gy
qua7n@?{or an ijnk.

character data is stofed in the ieceiving buffer 202. The
data stored in the receiving buffer 202 is read out
successively, analyzed.and then stored in the text buffer 207.
The character data stored in the text buffer 207 is developed
by the character generator 208 into a dot image which is |
stored in the print buffer 1 (205) or 2 (206).

The subsequent recording operation is the same as in
recordlng the recelved image.

Figs. 4 to 6 are flowcharts for a control process
executed by the CPUl, 2 to achieve the foregoing operation.
The control process will be described below in detail.

Fig. 4 is a flowchart for a process in which the CPUl
transfers image data to the Ceetronics transmitter 110 in the
block diagram shown in Fig. 3.

First, in step Sl1, it is checked which one of two input
buffers in the Centronics transmitter 110 the image data

should be transferred to. If IBESEL is at an H level, this

indicates that the image data is now transferred to the input

buffer 1. Therefore, it is checked in step S2 whether the
input buffer 1 is in an image data write enable state or not.
If enabled, the image data is transferred to the input buffer
1 in step S3. 1If the end of transfer of the image data is
confirmed in step S4, the process goes to step S5, where the
CPUl outputs IBﬁEND to the Centronics transmitter 110 for

informing the Centronics transmitter 110 ef that the transfer
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the time it reaches a recording nmedium In any of the=imy I nk
may be held as a liquid or solid in a recess or thr QEE ﬁf' a
porous sheet in opposite relation to an electro-ther transducer,

di scl osed in Japanese Patent Laid-Open No. 54-56847 Np 2 gg@pﬁgpo. I{n

t he present invention, the above-described film boil met hod 1's ngst
effective to any kinds of ink cited above. Furt otre; orfder
of the present invention nmay be pract2Zed in various} forns, besides a
facsimle equipnent - as in the illustrated enbodi nent,;” Such as an | nage

output termnal of information processors, e.g., word processors and

conputers, in a unitary or separate structure, a a_c in machi ne
conbi ned @ft khg i@ager dgta; hasH pgen ended. At s polRt,"the

Centronics transmitter 110 starts to transfer the image data
in the input buffer 1 to an output buffer 1 in the Centronics
transmitter 110. In this respect, the image data stored in
the input buffer 1 is always transferred to the output buffer .
1 and the image data stored in an input buffer 2 is always
transferred to an output buffer 2, respectively. Also, upon
IBWEND being output in step S5, IBWSEL in step Sl is turned_to
an L level to switch over the input buffers for traqsfer of
the data of next line. If the image data of next line is
present in step S6, the process returns to step S1, followed
by going to step S7 as IBWSEL is now at L. It is then checked
in step S7, whether the input buffer 2 is in an image data

‘write enable state or not. If enabled, the brocess goes to
'step S8, where the image data is transferred to the input
buffer 2. If the end of transfer 6f the image data is
éonfirmed in step S9, the process goes to steé S5, where the -
CPUl outputs IBWEND to switch over the input buffers, followed
by going to step S6, as with the above-described case.

Fig. 5 is a flowchart for a process of transferring image
data from the output buffer 1, 2 of the Centronics transmitter
110 to the Centronics receiver 201 of the printer section'in

- Fig. 3.
In Fig. 5, it is first checked in step S11 whether

OUTENB, indicating the status of the Centronics transmitter
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ly, the present inventionis not limted to the type ejectin

I pk droplets with thermal energy, but may be applied to the type ejecti

i nk droplets by using piezoelectric devices or the |i-ke

descri bed

advant ages.

control neans, for controlling a facsi 5n | e section, do z)? ARS8t i o
converting neans, and a second control ans, for cortrjo 8

section,

‘controls horizontal /vertical conversion neans,l+he—+oad 0T { hg

her ei nabove, the present invention provides REREAEENE%Q?% Eﬁil

According to one aspect of the invention, nce a first

a printen

110, is at H or not. OUTENB assumes H when the buffer from
which image data is next output is in an enable state and the'
image data is not being output. If OUTENB is at H, the
process goes to step S12 to check whether the image data to be
next output is determined by the all-white detector 106 to be
all white or not. If the image data to be next output is not
éll white, the process goes to step S13, where OUTEND is
output to the Centronics transmitter 110 for starting transfer
of the image data in fhe output buffer of the Centronics
transmitter 110 to the printer section. After starting the
data transfer, the CPUl waits for the end of the data transfer
in step S1l4. The status DBSY determined in step S14 assumes H

during the data transfer. If DBSY is turned to L, this means

.that the transfer of the image data is ended. Then, the

process goes to step 515 to check whether the image data of
next line is present or not. '

" If the image data to be next output is determined to be
all white in above step S12, the process goes to step S16
where a white-skip command is output to the printer section
instead of transferring the image data. .Then, in step S17,
the output buffers are switched over immediately since the
ail-white image data is not required to be output. The image
data remaining in the output buffer without being output is

erased at the time the image data is transferred from the

‘input buffer to that output buffer. After that, the process

g .
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- 32 - f}rst conérol means can be so dimnished that trapsmssion or T
reception of imge data and recording operation thereof c

i'n parallel wthout increasing the tigmeprequi red for the memm
According to another aspect of the invention, since a firfstj control neang,
for controlling a reception process, controls one of resdl utidd dANvI87i ng
nmeans and inmage data array converting neans, and a secon ontrol neans,
for controlling a recording process,'c%ﬁt?ols the other, {the load of the
first control nmeans can be so dimnished that receiving Lon and
recordi ng operation can be perforned in parallel

goes to step S15 to check whether the image data of next line

is present or not. If the image data of next line is not
present, a paper discharge command is output to the printér
section in step S19, thereby ending the process.

Fig. 6 is a flowchart for processing of the data
transferred from the Centronics transmitter 110, which
processing is executed by the CPU2 in Fig. 3. It is here
assumed that feeding and initial positioning of the sheet of
recording paper to the recording position have been finished
normally. |

First, the CPU2 takes in one byte of data from the
receiving buffer 202 in step S21. It is then determined in
step S22 whether the taken-in daté is a command or a part of
the image data. If the taken-in data is image data, the'
process goes to step S23, where the image data is stored in
the raster buffer 203 at the next available address. As
described above, the raster buffer 203 is a memory having a
capacity corresponding to eight iines. It is then checked in
step S24 whether the raster buffer 203 is full of image data
of eight lines or not. If image data of eight lines is not
yet stored in the raster buffer 203, the prdcess returns to
step S21 to take in.the next data. If image data of eight
lines is stored in step S24, the process goes to steé S25 for
horizontal/&ertical conversion of the data of eight lines, the

converted data being stored in the print buffer 1 or 2 which
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wi thout increasing the tine required for the recording. RERLAGEMENT SHEET

still another aspect of the invention, since particular dot] iftage dara

.dorresponding to the received image data are transferred ir tlh Zogﬁmpﬁmw
particular signal, the data transfer tine in the apparatus |c nq%

shortened and, as a result, the time required for the recor(di
r educed. Finally, according to stil_another aspect of} the

invention, since a first control neans, Tor controlling a facsTTTe
section, controls resolution converting neans, and a second control neans,
for controlling a printer section, controls horizontal/vertical conversion
means, thep;gad ehphkl tyf ot ng & Sl mait Secati mifhithee dedanding

since the printer section decodes data transferred fromthe facsinile
head 210. Then, the process goes to step S26 to check if the
print buffer 1 or 2 is full of the image data for one main
scan of the recording head 210. If so, the process goes to
step S26 to start the printing operation. After that, the
print buffers are switched over in step S28 such that the
print buffer so far used to store data is allocated to the
printing operation, and the print buffer so far used for the
printing operation is-allocated to store data. If the print'
buffer is not full of the image data for one main scan of the
recording head 210 in step S26, thé process returns to step
S21 to take in data again.

If the taken-in data is determined to be a command in
‘above step S22, the process goes to step S29 to check whether
the data is a white-skip command or not. If the data is a
white-skip command, the address of the raster buffer 203 at
which the image data is to be stored is advanced by a value
corresponding to-one line. The process then goés to step S24
to check whether the raster buffer 203 is full of the image
data of eight lines or not.

If the data is not a white-skip command in above step
S29, the process goes to step S31 to check whether the data is
a paper discharge'commaﬁd or not.. If the data is a paper
discharge command, this means that the fransfer of the image

data of one page has been ended. _Then, the process goes to
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section and then records the decoded data, the data transfér

- 33-

time fromthe facsimle section to the printer sectip

shortened and, as a result, the time required for the recorld
reduced.

I
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step S32 where the image data remaining in the raster buffer
203 is subject to the horizontal/vertical conversion and the

converted data is stored in the print buffer, followed by

_ starting to print the image data in the print buffer. After

the end of the printing, the shegt of recording paper is
discharged in step S34, thereby completing the recording
operation for one page.

As will be apparent from the above description, the
following advantages are provided by this embodiment.

(1) Since the resolution conversion and the

~ horizontal/-vertical (line/column) conversion are

distributiveiy carried out in the facsimile section and the
printer section, the load of the facsimile section can be so
diminished as to prevent an overload even when énother image
is transmitted or received through a telephone line during the
image transfer to the printer section.

(2) Since the image data is transfefred between the
Centronics transmitter and the Centronics receiver partly in
the form of a command, the transfer time can be shortened.

(3) Since print buffers for multiple scans are arranged in
the process of recording images, the printing speed is

increased and address management of the print buffers is

facilitated.

(4) Since bidirectional printing is made for the normal image

data and the particular image data, such as a ruled line
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CLAIMS: 1. An- inmage communicating apparatus conprisi
section and a printer section, wherein: sai.d facsiml
conprises reception neans for receiving inage data, stor
storing the inmage dat.a received by said reception neans,
converting means for converting a resolution of the imge’
sai d storage neans, neans for transferr]yg
said resolution converting neans to ‘Sa# d T
control neans

5P dhNss

a.stored in

extending over two main scans, is printed in the same |
directioh, high-quality recording free from an offset of ruled
lines can be achieved while speeding up the printing.

(5) By designing the printer section to perform either one of
the resolution conversion and the horizontal/vertical
conversion so that the capacity of each buffer and the timing
of transfer between the buffers are set to be optimum, a
facsimile épparatus can_be provided which is capéble of
high-speed recording at the reduced cost.

The above embodiment has been described in connection
with, particularly, an ink jet recording printer of the type
in which thermal energy is utilized to form flying liquid
droplets for recording. ' '

The typical arréngement and principle of the above type
printer is preferably in accordance with the basic principle
disclosed in, for example, U.S. Patents Nos. 4,723,129 and
4,740,796. The disciosed principle is applicable to ény of
the so-called on-demand and continuous type systems. The
principle is, however, particularly effective for the
on-demand type system in which a sheet or a liquid path for
holding a liquid (ink) is provided with an electro-thermal
transducer, and at least one drive signal which corresponds to
recording information and is enough to cause a rapid
temperature increase beyond the state of core boilihg is

applied to the electro-thermal transducer, thereby producing
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for controlling operation of said facsimle section, and t T1ﬁrﬂ
section conprises reception neans for receiving the data REHEAGEMEﬁTfS

sai d fapsinile_ secti on, horizontal/vertlcal conversion - ans. 1or -
perform ng horizontal /vertical conversion of the inmage dafa rgﬁf Xfﬁ‘ﬁﬂv

sai d. reception neans, recording nmeans for recording an ingg

recording material in accordance wth t he dat a suldj

hori zontal /verti cal conver si on by28 -said horizontall/vertical
conversion nmeans, and second control - neans for controllindg—operarton of
said printer section. 2. An image communi cating apparatus according to

claim 1, wherein said facsimle section includes detection
thermal energy in the electro-thermal transducer to bring

about film boiling at the heat acting surface of the recording
head, so that air bubbles in one-to-one relationship with
respect to the drive signals may eventually be formed in the
liquid (ink). In accordance with growth and contraction of
the air bubble, the liquid (ink) is injécted through an
injection port to form at least one droplet. Due to the
application of the dr;ve signal in the form of a pulse, the
air bubble is'érown and contracted promptly and appropriately.
This is particularly preferable in achieving éjection of the
liquid (ink) with excellent response.

The drive signal in the form of a pulse can suitably be
that disclosed in U.S. Patents Nos. 4,463,359 and 4,345,262.
Additionally, by employing the conditions described in U.SL
Patent No. 4,313,124 which sets forth the invention relating
to a temperature increase rate of the aforementioned heat
acting surface, more superior recording can be achieved.

The recording head can be constructed by employing the
combination (linear or right-angled liquid flow path) of the
injection port, the liquid path, and the electro-thermal
transducer disclosed in the above-cited U.S. Patents.
Alternatively, the recording head may be of the construction
in which the heat acting portion is disposed in a bent region,
as disclosed in U.S. Patents Nos. 4,558,333 and 4,459,600.

In addition, the recording head may be constructed such
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means for detecting that a predeterm ned anount of data’
resol ution conversion by said resolution converting nean a?@pﬁwm HEET

predet erm ned data, and said

transfer nmeans transfers the predeterm ned anount of dat §, \/\/rﬁZhMﬁziQQ?ee

detected by said detection neans to be all predeterm nedfdgta, in the fobn+
of a command and the other data intruagorn1of dot i magejldat a.

that a common slit is used as an ejection portion for a
plurality of electro-thermal transducers as disclosed in
Japanese Patent Laid-Open No. 59-123570, or such that an
aperture for absorbing pressure waves of thermal energy is
formed corresponding to the ejectioh portion as disclosed ih
Japanese Patent Laid-Operi No. 59-138461.

The presént invention is also applicable to the case of
employing a replaceable reco:ding head of chip type that can
be electrically conneéted to the apparatus body and supplied
with ink therefrom when mounted to the apparatus body, or the
case of employing a recording head of cartridge type that
includes an ink tank provided in a unitary'structure with the
recofding head itself. _

Moreover, it is preferable to additiohally provide
restoring means, preliminary auxiliary meané,_etc. on the
recording head from the standpoint of further stabilizing the
advantageous effect 6f the present invention. Examples of
those means include capbing means, cleaning means, and
pressing or sucking means for the recording head, and
preliminary heating means comprising an electro-thermal
transducer, a heating element different from the
electro-thermal transducer, or a combination of both the
members. A preliminary injection mode to eject ink separately
from the recording is also effective to achieve the stable |

recording.
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3. An inmage communi cating apparatus according to claim PDEDNRAEIICAITOD L e
predeternined data is white data. 4. An inmage communi ¢a !
according to claim 2, wherein said predeterm ned anount
one |ine. 5. An I mage comuni cati ng appar at us
resol ution converting neans for converting a resolution pflinmage data,
array converting nmeans for converting_ag, array of inage fdata, sard

resol ution converting neans and said a?Pay converting neems—perforn ng
respectively resolution conversion and array conversion on inmage data

A recording mode of the recorder is not limited to one in
which data is recorded in only a primary color, e.g., black.
By constructing the printing head as a unitéry structure or a
coﬁbination of plurality of members,-the recorder may have at
1eaét one of a multicolor mode providing a print in
independent colors, or a' full-color mode providing a print in
mixed colors.

While the ink has been described as a liquid in the above
embodiment of the preéent invention, fhe ink may be solidified_-
at temperatures lower than the room temperature, but softened
or liquefied at the room temperature. Also, since it_is.
general in the above—déscribed ink jet recording system to ‘
adjust the temperature of the ink itself to fall in the range
of 30 °C to 70 °C for keeping viscosity of the ink in the
state to ensure stable ejection, any kind of ink may be used.
so long as the ink is in the liquid phase when a recording
signal is applied thereto. _

As an alternative, fhere can be.employed an ink that is
positively prevented from increasing in temperature due to
thermal energy by utilizing the thermal energy to change the
ink from the solid phase to the liquid phase, or an ink that
is solidified when left to stand in non-use, to prevent
evaporation of the ink. 1In other words, the ink may have the
property that it is first liquefied under thermal energy, such

as represented by an ink that is liquefied upon application of
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recei ved, and recording neans driven in accordance with

!

qbtained by said resolution conversion and said array convgr '?nééﬂ o]
.an image on a recording material, wherein said apparatus C|ﬁ¥ S fﬁggt

control

means and

means for controlling a reception process of inmadge

~second control nmeans for controlling a recording process jof inage data,

said first control nmeans controlling qgg of said resol uti 1
n

said array converting neans, d said second control

thermal energy produced with a recording signal and is .
injected as liquid ink, or an ink that starts solidifying at
the time it reaches a recording medium. In any of the above
cases, the ink may be held as a liquid or solid in a recess or
throughhole defined by a porous sheet in opposite relation to
an electro-thermal transducer, as disclosed in Japanese Patent
Laid-Open No._54-56847 or No. 60-71260. 1In the present
invéntioh, the above-described film boiling method is most
effective to-any kinds of ink cited above.

Furthermore, the recbrder of the present invention may be
practiced in various forms, besides a facsimile equipment.as
in fhe illustrated embodiment, such as an image output
terminal of information pfocessors, e.g., word processors and
computers, in a unitary or separate structure, and a copying
machine combined with a reader or the like.

| Additionally, the present invention is not limited to the
type ejecting ink droplets with thermal energy, but may be
applied to the type ejecting ink droplets.by using
piezoelectric devices or the like.

As.described hereinabove, the present invention provides
the following advantages; According to one aspect of the
invention, since a first control means, for controlling a
facsimile section, controls resolution converting means, and a
second control means, for controlling a printer section,

controls horizontal/vertical conversion means, the load of the
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- 36 - neans controlling the other of said resolution coh@f

said array converting neans. 6. An inmage communi cati
dccordiing to claim 5, wherein said first control mneans
resol ution converting neans and said second control neang
array converting neans. 7. An inmage communi cating ap
to claim 5, Wherein said array converting converts datalin a line
direction into data in a colum direectgan-

first control means can be so diminished that transmission or
reception of image data and recording operation thereof can be
performed in parallel without increasing the time required for
the recording.

According to another aspect of the invention, since a
first control means, for ‘controlling a reception process,
controls one of resolution converting'means and image data
array converting means, and a second control means, for
controlling a recording process, controls the other, the load
of the first control means can be so diminished that receiving
operation and recording operation can be performgd in parallel
without increasing the time required for the recording.

According to still another aspect of the invention, since

- particular dot image data corresponding to the received image
data are transferred in the form of a particular signal, the
data transfer time in the appafatus_qan be shortened and, as a
resﬁlt, the time required for the recording can be reduced.

Finally, according to still another aspect of the
invention, since a first control means, for controlling a
facsimile section, controls resolution converting means, and a
second control means, for controlling a printer section,
controls horizontal/vertical conversion means, the load of the
first control means can be so diminished. Further, since the
printer section decodes data transferred from the facsimile

section and then records the decoded data, the déta transfer
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8. An image comuni cating apparatus conpri sing:
receiving i mage data transmitted through a line, g
generating dot inmage data corresponding to the inage dat
recepti on neans, .transfer means for transferring pa t|
data generated by said generator neans in the formof a p:
and others of the dot inmage data directly in the formof}d

and recordi ng neans for recordiNng~an~i nage on a reg¢o
in accordance with said particular signal and said dot i
transferred fromsaid transfer neans. -

t i mage datag

Ing materi al

time from the facsimile section to the printer section can be

shortened and,

recording can be reduced.

as a résult, the time required for the




ing apparatus according to claim 8, wherein

sai d gener mm :“ H”Mes dot image data on a line-by-line basis.
10. An |nag pparatus according to claim Lnbgwﬁmﬁ-gﬁf E
e N

parti cul ar d*ot I mage data is dot inmage data being all |
) | 27 JAN 1997
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CLAIMS:

1. An image communicating apparatus compriéing a
facsimile section and a printer section, wherein: .

said facsimile section comprises reception means for
receiving image data, storage means for storing the image
data received by said reception means, resolution
'conve:ting means for converting a resolution of the image
data stored in said storage means, means for transferring
the image data converted by said resolution converting
means to said printer section,.and first control means
for controlling operation of said facsimile section, and

said printer section comprises reception means for
receiving the data transferred from said facsimile
section, _horizontal/vertical conversion means for
-performing horizontal/vertical conversion of the image
data received by said reception means, recording means
fbr recording an image on a recording material in
accordance with the data subject to the
horizontal/vertical conversion by said
horizontal/vertical éonversion;means, and second control

means for controlling operation of said printer section.

2. An image communicating apparatus according to claim
1, wherein said facsimile section includes detection
meahs for detectiné that a predetermined amount of data
subject to the resolution conversion by said resoiutibn

converting means is all predetermined data, and said



11. An inmage communicating apparatus according to clai

nal is i ar- command i ndicating |

[ u“ﬂlﬁlﬂﬂ |Iﬂm - 12. An inmge conmun
: Leyserti'on ‘and a printer section,
facsimle section conprises reception neans for recei
storage neans for storing the inmage data received by

particul ar si
data of one
conprising a

resolution converting nmeans for converti a resol utipn of thelinage
stored in said storage neans, first buffer ans for tenporartty

accunul ating the l 1Beg,- A3l ' Dk 8Ghsk8rE % ne predetermined amount of

data, which has been detected by said detection means to
be all predetermined data, in the form of a command and

the other data in the form of dot image daté.

3. An image communicating apparatus according to claim

2, wherein said predetermined data is white data.

4. An image communicating apparatus according to claim
2, wherein said predetermined amount of data is data of

one line.

5. An image communicating | apparatus comprising
resolution converting means for convertihg a resolution
of image data, array converting means for converting an
array of image data, said resolution converting mean.s and
said array converting means performing respectively
resolution cgnversion and array conversion on image daté
received, and recording means driven in accordance with
the iﬁage'data obtained by said resolution conversion and
said array conversion to record an image on a recording
material, wherein said apparatus comprises first control
means for controlling a reception process of image data
and sécond control means for controlling a recording
process ofl.image data, said first control means
controlling.one of said resolution converting means and

said array converting means, and said second control
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section,

facsimle section, and ' said printer sec
reception neahs for receiving the data transferred fr

facsimle

resol uti on conve sol ution convertlng mean

transferring the ata to said printer s qi}ERLIACEMENISwEET
rreans for transfe ““E‘l IIHE ! n said first buffer neansrto—sard pri ntle

fir

=]

for controlling operati

% ggfm 997
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means controlling the other of said resolution converting

means and said array converting means.

6. An image communicating apparatus according to claim
5, wherein said £first control means controls said
resolution converting means and said second control means

controls said array converting means.

7. An image communicating apparatus according to claim
5, wherein said array converting converts data in a line

direction into data in a column direction.

8. An image communicating apparatus comprising:

reception meané for receiving image data transmitted
through a line,

generator means for generating dot image data
corresponding to the image data .received by said
reception means,

transfer means for transferring particular dot image
data generated by said generator means in the form of a
particular signal, and others of the dot image data
directly in the form of dot image data, and

fecoiding means for recording an image on a
recording material in accordance with said particular
signal and said dot image data both transferred from said

transfer means.
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section, second buffer nmeans for tenporarily accunul ati

L: Iu{—a_—
transferred fro | i on, decoder neans|M LAMMB@HEH
.data in said sec - and third buffer negng ftor tenmporaril
accunul ating theﬂ!ﬁmm“jmu»mn” sai d decoder neans, Horli zza?t ﬁthﬁPZI ¢al
conversi on means ®or cpext ormsng *hori zontal /vertical cqnyersio f ejdat a
in said third buffer neans, and fourth buffer neans fqr e
accunul ating the data subject to the horizontal/vertidal conversion by

said horizontal/vertical conversion neadd, =t ecor di ng nEans Tor —Tecorthg
the data in sajd fourth buffer neans, .and second control,  neans for

control Iing opetat i’sh B124% P PpMHfAking appgratus according to claim

8, wherein said generator means generates dot image data

on a line-by-line basis.

10. An image communicating apparatus according to claim
9, wherein said particular dot image data is dot image

data being all white for one line.

11. An image communicating apparatus according to claim
10, wherein said particular signal is a pérticula’r
" command indicating that the dot image data of one line

' is all white.

12. An image communicating apparatus comprising a
facsimile section and a printer section, wherein:

said faésimiie section comprises reception means for
receiving image data, storage means for storing the image
data received by said reception means, resolution
converting means for copverting a resolution of the image
~data stored in said storage means, first buffer means for
temporarily accumulating the image data subject to the
resolution conversion by said resolution converting means
before transferring the converted image data to said
printer section, transfer means for transferring the data
in said first buffer means to said printer séction, and
first control means for controlling operation of said

facsimile section, and



wherein said

13. An image conmuni cating appar at us according to cI aim 1
first buffer ne first detection neans

REPEACEMENT SHET|

accunul ati ng dat e line and detecting wheth t+he—eat-a—otf

one line subj eCﬂmlI,m"HnEm,mnal /vertical conversion byfsh 2

hori zontal /vertical tortvemsien means*is all in one color prjn tf, JMng?An

| mage connunlcatlng apparatus according to claim 12, wherkih._when said }
5 all in one

first detection neans detects that the data of one line i
color, said transfer : - 38 -

said printer section compriseé reception means for
receiving the data transferred from said facsimile
section, second buffer means for temporarily accumulating
the data transferred from said facsimile section, decoder
meéns for decoding the data in said second buffer means,.
and third buffer means for temporarily accumulating the
data decoded by said decoder means, horizon_tal/vertical
conversién means for performing horizontal/vertical
conversion of the data in said third buffer means, and
fourth buffer means for temporarily accumulating the data
subject to the horizontal/vertical conversion by said
| horizontal/vertical conversion means, recording means for
recording the data in said fourth buffer means, and
second control means for controlling operation of said

printer section.

13. An image communicating apparatus according to claim
12, wherein said first buffer means further includes
first detection means capable of accumulating data of at
least one line and detecting whether the data of 6ne line
subject to the horizontal/vertical conversion by said
horizontal/vertical conversion means is all in one color

or not.

14. An image communicating apparatus according to claim
12, wherein, when said first detection means detects that

the data of one line is all in one color, said transfer



39 - nmeans does not transfer the inage data in said first buffer means
to said printer sectlon es to said printer secfyymr L
i'ndi cating that . .B ine is all in one col oft\:
comuni cati ng ap to claim 12, or 13, efern, When sa
first detection neans detects that the data of one lingf ik

he |n1@aﬁ1ﬁf|rs

color, saidTirst control neans erases the data of one §il
buf fer means and starts accunul ati ng further

L

means does not transfer the image data in said first
buffer means to said printer section, but issues to said
printer section a signal indicating that the data of one

line is all in one color.

15. An image communicating apparatus according to claim
12, or 13, wherein, when said first detection means
detects that the data of-one line is all in one color,
' said first control means erases the data of one line in
said first buffer means and starts accumulating further

data.

16. An image communicating apparatus according to claim
12, wherein, when the data accumulated in said third
buffer means reaches a predetermined amount, said
horizontal/vertical conversion means performs the
horizontal/verticalfconversion of the data in said third

buffer means successively and transfers the converted

data to said fourth buffer means.

17. An image communicating apparatus according to claim
12, wherein said recording means starts recording when

the data accumulated in said fourth buffer meahs reaches

a predetermined amount.

18. An image communicating apparatus according to claim

12, wherein said second control means includes:
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dat a. 16. An image conmuni cating apparaths according t

wher ei n, when thg_ggLa_ageuﬁﬁ+ated‘1n said third buffer wBEPEhﬁENEﬁHéSHEET

predeterm ned a ontal/vertlcal conversi gn{ neans

perforns the ﬂmw conversion of the datajirn Qayd% Ni1997
y !|an t

buf fer neans suc Fansfers the converted datlajto said fourth
buf f er neans. 17. An image conmuni cati ng apparatus acconditng—to-ctarm—

12, wherein said recording nmeans starts recording when tHe data

accumul ated in said fourth buffer neans~r#8ches a predet erm ned anount .

range detecting means for detecting a range over
which black data is present in the déta accumulqted in
said fourth buffer means,

storage means for storing data indicating the range
over which black data is present, and

counter means for counting signals issued depending
on the position of said recording head,

said second control means controlling the start or
the end of recording by said recording means based on
both a counted value of said counter means and said data
in said storage means indicating the range over which

black daté is present.

19. An image communicating apparatus according to claim
12, wherein said fourth buffer means has a Storage
capacity for data of at least two recording scans

performed by said recording means.

20. An image communicating apparatus according to claim
18, wherein after the end of .one recording scan of said
recording head, said second control means selects, based
on the end position of recording by the current recording
scan and the range over which black data subject to the
next recording scan is present, one of opposite ends of
said black data range which gives a shorter distance for
‘movement of said recording head from said end position

of recording by the current scan, as a printing start
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18. An |nage connunlcatlng apparatus accordlng toclaim 1
second control _means

range det ecting |ng a range over which b

present in the: H E 'I[:m“nﬂﬁEm said fourth buffer neans ~ storade
means for storl a I ndi gat *ng the range over which bl ack At JANS1997
present, and

- 41 -

position for the next recording scan.

21. An image communicating apparatus according to claim
20, whérein, when there exists a line image extending
over a plurality of recdrding scans, said second control
means controls said recording means so that a neﬁt
recording scan is performed in the same direction as a
current recording scan regardléss of the black data range

subject to the next recording scan.

22. An image communicating apparatus according to any
one of claims 1 to 21, wherein said recording means

records an image by ejecting ink droplets.

23. An image communiéating apparatus according to any
one of claims 1 to 22, wherein said recording means
ejects the ink droplets by causing a phase change of ink

with thermal energy.

24. An image communicating .apparatus comprising means
for receiving and decoding data transmitted through a
communication line, converting the received data into dot
image data line by line, and for performing resolution
conversion of the data by means of a resolution
converter, means for transferring the data subjected to
the resolution conversion recording meaﬁs, wherein when

data of an entire line is all white, a white-skip command



counter neans for counting signals issued dependi ng q‘ 'NT(SHE&W
said recordlngf“buu, said _second control neans ¢ k2
or the end of d recordi ng neans based t €
val ue of sai d Eﬂ mHMI said data in said stof Aty
the range over a I's present: 19. An}i i

appar at us accordlng to claim 12, wherein said fourth nmeans has a
storage capacity for data of at |east two recordi ng s¢ans _performed—by
sai d recordi ng neans. - 42 -

is transferred for that 1line, converter means for

' performihg _ horizontal/vertical conversion of the
transferred dot image data and data corréspondin§ to the
transferred white-skip command, the converted data being
stored in storage means which when full of the data for
one scan, initiates drive of the recording means to

record an image.
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20. An image conmunicating apparatus according to clai
the end of one recording scan of said recording head, {8 JE
-means sel ects, based on the end position of recordingfjbg the current
recording scan and the range over which black data sulhj ¢c2 ToJARefThext
recording scan is present, one of opposite ends of saijd{bl ack data ragg
whi ch gives a shorter distance for novenent of said rqcordfng head fro
said end position of recording by thpagqfrent scan, ag§ a printing star

IMAGE COMMUNICATING APPARATUS

ABSTRACT OF THE DISCLOSURE

A facsimile section receives and decodes data transmitted
through a communication line, converts the received data into
dot image data line by line,.and further performs resolution
conversion of the data by means of afresolution converter.
The data sﬁbjected to the resolution conversion is transferred
to a printer section through a Centronics interface. When
data of an entire line is all white, a white-skip command is
transferred for that iine. The'printer section performs
horizontal/vertical conversion of the transferred dot image
data and data corresponding to the transferred white-skip
command by means of a horizontal/-verticai converter, the
converted data being stored in a scan buffer. When the scan
buffer is full of the data for one scan, a recording head is
driven to record an image. In an image communicating
apparatus comprising the facsimile section and the printer'
section, the load of the control unit of the facsimile section
can be diminished, and the time réquired for thé recording can

be reduced, with the above arrangement.

FIGURE 3.
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- 41 - position for the next recording scan;
apparatus according to claim 20, ‘wherei'-n, when there exist

extending over a plurality of recording scans,

controls said recording neans so that a next

in the sane direction as a

current

21. An ingge _copmuni cating

data range subject to the next recording scan.

communi cati ng apparatus according to any jone of clains 1 tf

sai d recordi ng neans

FIG. 1

sai d secon
recordi ng sca
recordi ng scan regardl egsjlof the black

22. An ilfelje@
11, vvher_“_ei___n
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for receiving and decodlng dat a transnltted t hrough a

records an image by ejecting ink droplets. = 23. An image cd |
apparatus according to any one of clains 1 to 22, wherein scwﬂyEJﬂjQWENi SHEET
means ejects the ink droplets by causing a phase change of ijn Wt h

t her mal energy. 24.. An image communi cating apparatus congri S|21§ JANNI897

cofmunii dation |ine,

converting the received data into dot - ngge data line by lire, and Tor

performng resolution conversion of the

ta by neans of a resalution

converter, neans for transferring the data subjected to the resolution

conversion recordi ng neans, wherein when

FIG. 2
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-_42- is transferred for that |ine, converter neans for
hori zontal /vertical conversion of the transferred dot i e data an
data corresponding to the transferred white-skip conmand, |he 2@nJiN
data being stored in storage neans which when full of the fata for_ one....
scan, initiates drive of the recording r:rseans to .
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