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TITLE OF THE INVENTION 

IMAGE COMMUNICATING APPARATUS 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The·present invention relates to an image communicat;Lng. 

apparatus for recording an image on a recording material in 

accordance with received image data • 

Description·of the Related Art 
.. 

Hitherto, serial printers, e.g., ink jet printers, for 

recording image data output from host Computers or the like 

have been known. This type of pr·inter is connected to a host 

computer through a universal interface such as a Centronics 

15 interface. Image data corresponding t~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 ·t·ime one main scan is completed, a sheet of 

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

20 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 been proposed. In this 

25 type facsimile equipment, as with the above combination of a 
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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 the received 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 o~ recording elements-of a recording 

head mounted on the printer. : 

15 

20 

25 

When the received image data.has a resolution different 

from that used in recording· by the· prin·ter, 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 receiving another 

image while data is being transferred to the printer section. 

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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object o~ the present invention is to provide an improved 

image commun_icating 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. 

Still another objec~ 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 

10 provided an image communicating apparatus in which a first 

co~trol means, for controlling a proqess for reception of 

image data, controls one of resolution converting means and 

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

15 

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 contro.lling·a facsimile section, controls resolution 

converting means for performing resolution conversion of image 

data, and a second control means, for controlling a printer 

20 section, controls horizontal/verticai 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 the form of a particular 

25 signal to recording means. 
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The above and other objects, features and advantages of 

the present invention will be more fully apparent from the 

following detailed description 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 

10 section of the facsimile equipment shown in Fig. 1. 

15 

20 

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. 

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 processing 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 facsimile .equipment to which the present invention is 

25 applied. Referring to Fig •. 1, reference letter A denotes a 



t: 

··. 
- 5 -

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 with reference to Fig. 1. The feed path of the 

recording paper is indicated by a line headed by arrow G. 

10 Sheets of recording paper 12 stacked in a recording paper 

cassette 50 are picke.d up one by one by cooperation of a paper 

feed roller 51 and a separating.finger 52. The picked-up 

sheet of recording p~per_i.$ transported_ by a feed roller 5 and 

introduced to the recordi~g unit B. In the recording unit B, 

15 a recording head 21 is reciprocally. moved in a direction 

vertical to 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 out by 

a paper discharge roller 9 and stacked in a discharged sheet 

20 stacker 53. A photosensor 13 is disposed 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 recording paper in 

25 

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

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

head which is an 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 dispos~d 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 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 

recording scan is performed for each of going and returning 

strokes. 

20 Denoted by 22 is a paper feed roller for transporting the 

sheet 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 

25 which is brought into an on-state when the sheet of recording 
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paper is present in a detecting portion of the recording paper 

sensor, and an off-state when no sheet is prese~t 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 on the 

surface of the sheet of recording paper... In this embodiment, 

the photosensor 13 detects the density of an image in a 

predetermined pattern .. (black mark). recorded at the sheet foot 

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

depletion of the ink and for any failure in transport of the 

recording paper. The photosensor 13 comprises an LED and a 

phototransistor. The phototransistor is brought into an 

of £-state for a portion where the black percentage is high, 

15 such as a portion where an image is recorded, because the 

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

small, 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 wavelength that is 

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

a light source is required to be selected taking into account 

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 disposed near a paper discharge port of the equipment in 
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its mechanical layout, thus requiring to be kept in mind that 

the photosensor be located in a position free tram 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 present over the ~aper discharge roller 9. 

Fig. 3 is a block diagram showing the electric 

configuration of the facsimile equipment shown in Figs. 1 and 

2 with attention primarily focused on the flow of data. From 

10 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, 

15 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 for carrying out resolution 

20 conversion of the image data accumulated in the image buffer 

104, 106 is an all-white detector for detecting that thedata 

of one line is all white data, 107 is· a 4-line buffer capable 

of storing the line data to be subject to arid having been 

subject to the resolution conversion in the resolution 

25 converter 105 with a capacity corresponding to four lines. 
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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 

·-s.. 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 rec~iving b'li~fer 202 through 

program processing and storing the qecoded line data, 204 is a 

horizontal/vertical converter for converting the line data 

stored in the raster buffer 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 having a data storage capacity corresponding to the 

region over which recording is made by one main scan of the 

recording head. 

25 Further, denoted by 207 is a text buffer for storing 
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character code data output from the facsimile section 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 

5 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 

buffer 205 or 206, and 210 is a recording head (corresponding 

.to the recording head 21 in Figs. l·and 2) driven in 

accordance with the data latched in the latch circuit 209 for 

10 ejecting ink droplets. 

In addition, denoted by 211 is a recording paper sensor 

(corresponding to the recording paper sensor 23 in Figs. _l and 

2) for detecting the sheet of-recording paper just before the 

recording position of the recording head, 212 is a recording 

15 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 gen~rates driving forces for 

moving the carriage reciprocally with respect to the 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. 

. ii1ii1ii~lf 
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The data transfer from the facsimile section 100 to the 

printer section 200 is executed t~rough si~nal lines PD0 to PD7 

between the Centronics transmitter 110 and the Centronics 

receiver 201 at a timing in synch with a pulse signal 

5 generated in a signa·l line PST0 • Note. that the data transfer 

is. enable<:i when a signal-line BUSY is in_an off-state. 

Signals Paper-Stal, Paper-Sts2 corresponding to the position 

of the sheet of recording paper are outp~t from the CPU2 in 

the printer section 200 to the CPUl in the facsimile section - . . 

10 100. Based on these signals, the CPUl deter~ines _the t_iming 

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

the photosensor 214 is input to the CPUl in the f aqsimile 

section 100. 

The operation of the present facsimile equipment will now 

15 be described. The received data is demodulated by the modem 

101 and is then de~(?ded by the decoder 1Q_2 _for devel.opment 

into dot image data_, followed by check of_ communication 

errors. After that, the dot image 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 through program processing in 

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

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

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

-25 converted data is stored in the remaining storage area of the 
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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 data is all-white data. Then, the CPUl gives the 

Centronics transmitter 110 a command 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. 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 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-state if there is a vacancy in the 

receiving buffer 202. Accordingly, the data transfer from the 

· 20 4-line buffer 107 to the receiving buffer 202 is executed if 

25 

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 

,.. 
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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 the printer section 200 will now be 

5 described. As described above, the data transmitted from the 

facsimile section 100 through the Centronics interface is 

temporarily stored in the receiving buffer 202~ comprising a 

RAM. The data stored in the receiving buffer 202 is separated 

into dot image data of one line converted into the desired 

10 resolution ( 360 dpi) by the resolution converter· .105, and a 

COJOJnand. 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 ±s a 

15 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 

20 

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/vertical converter 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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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 recorded by the recording head 21 

5 per scan. While one of the print buffers is used for reading 

data (i.e., recording), the other is used .~or storing data to 

be read out in the next main scan. 

The CPU2 couots the number of times that the data of 

eight lines is subject to the horizQntal/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 CPU2 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 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 uni ts of 64 .dot.s.,._ and ink ejection 

heaters of the recording head 210 are driven depending on the 

data l.atched in the l.atch circuit 209. .In paral.l.el., 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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over the print buffers such that the 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. 

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 buff~r 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 CPU2 increments the 

counter by 1 each time the_da~a 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 re~eiving buffer 202 to the raster buffer 

203 is continued. When the counted value 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 1 (205). The RAM 216.al.so 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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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 buffer 1 

(205) are repeatedly executed. Since the counter 2 is 

required only to count the value up.to eight at maximum, this 

10 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.l 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 addresses 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 

counted 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 2l.3, with its home position (not shown) as 
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a reference. More specifically, when the recording head i~ 

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

value of the counter 4 for counting the number of pulses 

supplied to the carriage driving pulse motor is incremented, 

5 and when the recording 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 motor. The counter 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 posit~on of the recording head 

210 can be detected. 

Upon the recording start signai being issued, the 

recording head 2l0 starts moving from the home position. When 

it is detected that the recording head 210 reaches such a 

15 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 

posltion and· is latched in the latch circuit 209. In 

accordance with the latched data, ink injection heaters of the 

20 recording head 210 are driven depending on the latched data to 

perform recording of the first scan. The RAM 216 furth~r 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 

25 where black data is present, and the counter 3 is decremented 
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each time recording is performed. This counting operation of 

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 zero, 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 

recording paper (sub~scan) through a distance corresponding to 

the recording width of the recording head 210. 

10 While the data for the first scan is being recorded, the 

d~ta f.or the second scan is transferred from the receiving 

buffer 202 to the print · buffer 2 ( 206) .a.nd is stored in the 

latter in a like manner to the data transfer for the first 

scan. I.f the data f_or the second scan is completely stored in 

15 the print buffer 2 (206) prior to the end of the first scan, 

the print buffers are switched over at the end of the first 

· scan such that the print buffer 1 ( 205 )_ is alloca,ted to read 

data and the print buffer 2 (206) is allocated to store data. 

Then, the data is read out of the print buffer 2 (206) to 

20 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 scan is not yet stored in the 

print buffer 2 (206) at the end of the first scan, the 

25 recording head 210 remains on _standby in the position where 
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the printing by the first 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, the recording head 210 is 

5 returned to the home position. When the data for the second 

scan is completely prepared, the print buf~ers 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 

th~ 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. 

In this way, an im~ge ~£ on~ page is recorded by 

repeating the above process subse9uent to the third scan 

successively~ while switching over the print buffers such that 

the print buffers 205, 206 are alternately allocated to read 

20 (record) data and to star~ data. 

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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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 ref erred 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. Accordingly, high-speed printing can 

be realized without useless movement.of the carriage. 

10 In the case where the data includes a line, e.g., a ruled 

line, extending over two successive main $Cans, if the 

printing direction-were.reversed between the two main scans, 

there would occur an off set between ruled lines recorded by 

the opposite scans. Therefore, the printing operation is 

15 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 i$ ended, or when the user sets an 

instruction from the control panel 108 to issue a 

20 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 case of recording 

25 the received data. In the printer section 200, the received 
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character data is stored in the receiving buffer 2·02. 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 

5 by the character generator 208 into a dot image which is 

stpred in-the print buffer l (205).or 2 (206). 

The subsequent recording operation is the same as in 

recording the received image •. 

Figs. 4 to 6 are flowcharts .for a.contrQl process 

10 executed by the CPUl, 2 to achieve the foregoing operation. 

15 

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 Centronics transmitter 110 in the 

block diagram shown in Fig. 3. 

First, in step Sl,. 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. Tnerefore, it is checked in s-tep S2 whether the 

20 input buffer 1 is in an image data write enable state or not. 

If enabled, the·image data is transferred to the input buffer 

l in step 53. If the end of transfer of the image data is 

confirmed in step 54, the process goes to step 55, where the 

CPUl outputs IBWEND to the Centronics transmitter 110 for 

25 informing the Centronics transmitter 110 of that the transfer 

~~:--:--:: ~ ... -.... : ...... :· .. __ ..:.::, ":·~··:· ,_ ..... _ 
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of the image data 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 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 SS, IBWSEL in s.tep Sl is turned to 

an L level to switch over the input.buffers for 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, fol.l.owed 

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 process goes to 

15 step SB, 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 ·the 

CPUl outputs IBWEND to switch over the input buffers, followed 

by going to step S6, as with th_e above-described case. 

20 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 Sll whether 

25 OUTENB, indicating the status of the Centronics transmitter 
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110, 1s 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 Sl2 to check whether the image data to be 

5 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 

all white, the process goes to step 513, where OUTEND is 

output to the Centronics transmitter 110 for starting transfer 

of the image data in the output buffer of the Centronics 

10 transmitter 110 to the printer section.. After starting the 

d~ta transfer, the CPUl waits for the end of the data transfer 

in step Sl4. The status DB5Y determined in·· step 514 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 

15 process goes to step SlS 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 512, the.process goes to step 516 

where a white-skip command is output to the printer section 

20 instead of transferring the image data. Then, in step 517, 

the output 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 that output buffer.· After that, the process 

··.···.· 
:-=.,:. 
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goes to step 515 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 printer 

section in step 519, thereby ending the process. 

Fig. 6 is a flowchart for processing of the data 

transferred from the Cen~ronics transmitter 110, which 

processing i~ executed by the CPU2 in Fig •. 3. It is here 

assumed that feeding and initial positioning of .the sheet of 

recording paper to the recordin~ pos_i "t;iqn .. have . been: finished 
... .. . __ ... 

10 normally. 

First, the CPU2 takes in on~ byte of data from the 

receiving buffer 202 in step S21. It is then determined in 

step 522 whether the taken-in data is a command or a part of 

the image data. If the taken-in data is image data, the 

15 process goes to step 523, wher~ the image data is stored in 

the raster buffer 203 at the next available address. As 

described above, the rast~r buffer 203 is a memory having a 

capacity corresponding to eight lines. It is then checked in 

step S24 whether the raster buffer 203 is full of image data 

20 of eight lines or not. If image-data of eight lines is not 

yet stored in the raster buffer 203, the process returns to­

step 521 to take in the next data. If image data of eight 

lines is stored in step 524, the process goes to step 525 for 

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

25 converted data being stored in the print buffer 1 or 2 which 
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has a capacity corresponding to one main scan of the recording 

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 

5 step S26 to start the printing operation. After that, the 

pr~nt buffers are switched over in step 528 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 .al.located to store data. If the print 

10 buffer is not full of the. ·image data for one. main scan of the 

recording head 210 in ·step S26,· .the process returns to step 

521 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 529 to check whether 

15 the data is a white-s~ip 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 goes to step 524 

to check whether the raster buffer 203 is full of the image 

20 data of eight lines or not. 

If the data is not a white-skip command in above. step 

529, the process goes to step 531 to check whether the data is 

a paper discharge command or not. If the data is a paper 

discharge command, this means that the transfer of the image 

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

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)" conversion are 

distributively carried out in the facsimile section and the 

printer.section, the load of.the facsimile section can be· so 

diminisheQ 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 transmit~er 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 process of recording images, the pr:inting speed is 

increased and address management of the print buffers is 

facilitated. 

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

25 data and the particular image data, such as a ruled line 
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extending over two main scans, is printed in the same 

direction, 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 

5 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 apparatus can be provided which is capable of 

high-speed recording at the reduced cost. 

10 The above embodime~t has been?esc~ib.ed in connection 

.with, particularly, an ink jet reco~ding printer of the type 

in which thermal energy is. utilizeQ. to form f l.ying l.iquid 

droplets for recordin~. 

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 applicable to any of 

the so-called on-demand and continuous type systems. The 

principle is, however, particularly effective for the 

20 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 boiling is 

25 applied to the electro-thermal transducer, thereby producing 
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thermal energy in the electro-thermal transducer to bring 

about film boiling at the heat acting surf ace 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 

5 liquid (ink). In accordance with growth and contraction of 

the air bubble, the liquid (ink) is injected through an 

injection port to form at least one droplet. Due to the 

application of the drive.signal in the form of a pulse, the 

air bubble is grown and contracted promptly and appropriately. 

10 This is particularly preferable in achieving ejection of the 

l~quid (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 ~mploying the conditions described in U.S. 

15 Patent No. 4, 313, 124 which sets forth the invention relati_ng 

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 

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

transducer disclosed in the above-cited U.S. Patents. 

25 

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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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 

5 formed corresponding to the ejection portion as disclosed in 

Japanese Patent Laid-Operi No. 59-138461. 
. . . . 

The present invention is also applicable to the case of 

employing a replaceable recording head of chip type that can 

be electrically connected to the apparatus body and supplied 

10 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 

recording head itself. 

Moreover, it is preferable ~o additionally provide 

15 restoring means, J;>reliminary a:uxi:1iary _means., etc. on the 

recording head from the_ standpoint .of further stabilizing the 

advantageous effect of the present invention. Examples of 

those means include capping means, cleaning means, and 

pressing or sucking means for the recording head, and 

20 preliminary heating means comprising an electro-thermal 

transducer, a heating element d~fferent from the 

el.ectro-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 

25 recording. 
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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 unitary structure or a 

combination of plurality of members, the recorder may have at 

5 least one of a multicolor mode providing a print in 

~ndependent 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 present invention~ the ink may be solidified 

10 at temperatures lower than the room temperature, but softened 

or liquefied at the room temperature~ Also, since it is 

general in the above-described 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 

15 state to ensu~e 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 alternatiye, there can 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 to stand in non-use, to prevent 

evaporation of the ink. In other words, the ink may have the 

property that it is first liquefied under thermal e·nergy, such 

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

l 
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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 

5 throughhole ·defined by a porous sheet in opposite relation to. 

an electr~-thermal transducer, as disclosed in Japanese Patent 

Laid-Open No. 54-56847 or No •. 60-71260·. · In the prest:lnt 

invention, the above-described film boiling method is most 

effective to any kinds of ink cited above. 

10 Furthermore, .the recorder ·of the present inverition may be 

practiced in various forms, besides a f acsimi.le equipment as 

in the illustrated embodiment, such as an image output 

terminal of information processors, _e •. g_. ·' word processors and 

computers, in a unitary or separate structure, and a copying 

15 machine combined with a reader or the like. 

20 

Additional!~, 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 control.ling a 

facsimile section, controls resolution converting means, and a 

second contro.l means, for control.ling a printer section, 

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

iiUiiiiUf -----·---·--·-· ·-· ........ . 
THIS SHEET H.A5 hi::.EN 

·REPLACED 



•. . 

5 

- 32 -

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 

control.ling 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 particul.ar signal., the 

data transfer time in the apparatus can be shortened and, as a 

result, 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 

20 facsimile section, controls resolution converting means, and a 

second control means, for controlling a printer section1 

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 

25 · section and then records the decoded data, the data transfer 
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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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CLAIMS: 

1. An image communicating apparatus comprising a 

facsimile section and a printer section, wherein: 

said facsimile section comprises reception means for 

. 5 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 reso·ll,ition converting 

10 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 

15 performing horizontal/vertical conversion of the image 

data received by.said reception means, recording means 

for recording an image on a recording material in 

accordance with the data subject to the 

horizontal/vertical conversion by said 

20 horizontal/vertical conversion means, and second control 

means for controlling operation of said printer section. 

2. An image conununicating apparatus according to claim 

1, wherein said facsimile section includes detection 

25 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 
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transfer means transfers the 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 data. 

3. An image communicating apparatus according to claim 

2, wherein said.predetermined data is white data. 

4. An image communicating apparatus according to claim 
. . . . -

lQ 2, wherein said predetermined amount of data is data of 

one line. 

5. An image communicating apparatus comprising 

resolution converting means for converting a resolution 

15 of image data, array converting means for converting an 

array of image data, said resolution converting means and 

said array converting means performing respectively 

resolution conversion and array conversion on image data 

received, and recording means driven in accordance with 

20 the image 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 second control means for controlling a recording 

25 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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means controlling the other of said resolution converting 

means and said array converting means. 

6. An image communicating apparatus· according to claim 

5 5, wherein said first control means controls said 

reso.lution converting means and said second control means 

controls said array converting means. 

7. An image communicating apparatus according to claim 

10 5, wherein said array converting converts data in a line 

direction into data in a column direction. 

8. An image communicating apparatus comprising: 

reception means for receiving image data transmitted 

15 through a line, 

generator means for generating dot image data 

corresponding to the image data received by said 

rec.eption means, 

transfer means for transferring particular dot image 

20 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 

recording means for recording an image on a 

recording material in accordance with said particular 

25 signal and said dot image data both transferred f ram said 

transfer means. 
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9. An image conununicating apparatus according to claim 

a,·wherein said generator means generates dot image data 

on a line-by-line basis. 

5 10. An image conununicating apparatus according· to claim 

9, wherein said particular dot image data is dot image 

data being all white for one line. 

11. An image conununicating apparatus according to claim 

10 10, wherein said particular signal is a particular 

command indicating that the dot image data of one line 

is all white. 

12. An image conununicating apparatus comprising a 

15 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 

converting means for converting a resolution of the image 

20 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 

25 in said first buffer means to said printer section, a:nd 

first .control means for controlling operation of said 

facsimile section, and 
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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 

5 means for decoding the data in.said second buffer means, 

and third buffer means for temporarily accumulating ·the 
. . 

data decoded by said decoder means, horizontal/vertical 

conversion means for perfonning horizontal/vertical 

conversion of the data in said third buffer means, and 

10 fourth buffer means for temporarily accumul~t~ng t~e data 

subject to the horizontal/vertical conversion by said 

horizontal/vertical cqnyer~ion means, recording means for 

recording the data in said fourth .. buffer means, and 

second control means for controlling operation .of said 

15 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 

20 least one line and detecting whether the data of one line 

subject to the horizontal/vertical conversion by said 

horizontal/vertical conversion means is all in one color 

or not. 

25 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 
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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 · f"irst detect-ion means 
. . .. ~':..;. . . . . 

detects that the data o,f: .. one. Una· i$''ai.1'·'_i"ri. one· color, 
: • ~ ··:-··"'.:"':·.! -~. -·· • . • • .-· .. -=-·1 . ' 

said first control mea~s ertfses'·t_6e:· data o'.;· .·ohe line in 
: . . : :· _}~..:;- .:-::> . . . 

10 said first buffer means and-startS-"accumu+~ting· further 

·data. 

16. Ari image communicating ~p~ratus according 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/vertical conversion of the data in said third 

20 

25 

buffer means successively and transfers the converted 

data to said fourth buffer means. 

17. An image communicating .apparatus acco~ding to claim 

12,· wherein said recording means starts recording when 

the data accumulated in said fourth buff er means reaches 

a predetermined amount. 

18~ An image communicating apparatus according to claim 

12, wherein said second control means includes: 
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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 storing data indicating the range 

5 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 .i::ecording means based on 

10 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 image communicating apparatus according to claim 

15 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 

20 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 c::urrent recording 

scan and the range over which black data subject to the 

next recording scan is present, one of opposite ends. of 

25 said black data range which gives a shorter distance for 

movement of said recording head from said end position 

of recording by the current sea~, as a printing start 
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position for the next recording scan. 

21. An image communicating apparatus according to claim 

20, wherein, when there exists a line image extending 

5 over a plurality of recording scans, said second control 

means controls said recording means so that a next 

10 

. - . .. 
recording scan is performed in the·same direction as ·a 

current recording scan regardless of the black data range 

subject to the next · reco.rding scan. 

22. An image communicating apparatus according to any 

one of claims 1 to 21, wherein .. s.a_id recording means 

records an image by ejecting ink droplets. 

15 23. An image communicating 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 therm~! energy. 

20 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 

25 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 
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is transferred for that line, converter means for 

performing horizontal/verti.cal 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 ful-1 of the data for 

one scan, initiates drive of the recording. .. means to 

record an image. 
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