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[57] ABSTRACT 
A print command given to a recording head section 
including an ink jet-type printing means is carried out 
by instructing the memory content of a buffer register 
through a print command supplying control section to 
a character signal generating section and de?ection 
controlling an output therefrom. The drive control for 
the recording head is effected, using a print start sig 
nal and a print end signal as an input, by a control cir 
cuit means for feeding an output to a drive motor by 
means of which a) recording head is controllably 
moved in a backward direction before the printing 
means starts into printing operation, and controllably 

_ moved in a forward direction for a time suf?cient to 
compensate for an initial non-uniform speed of the re 
cording head as is encountered when the recording 
head starts its movement. 

5 Claims, 5 Drawing Figures 
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1 

INK JET TYPE PRINTING DEVICE 
This is a continuation of application Ser. No. 

314,950, filed Dec. 14, 1972, now abandoned. 

BACKGROUND OF THE INVENTION 

The present invention relates to an ink-jet type print 
ing device for effecting printing by moving a recording 
head including a printing means to jet ink droplets onto 
a recording paper; particularly to an ink-jet type print 
ing device capable of effecting printing without leaving 
any excessive spacing on the recording paper and with 
out involving any deformation of characters to be 
printed. In the conventional ink-jet type printing de 
vices, printing is effected by moving a recording head 
including a printing means along a predetermined line. 
However, at the start and end of printing, characters 
tend to be deformed due to inertia encountered in mov 
ing a weighted recording head across a recording paper 
and due to the non-uniformity of a pump pressure etc. 
experienced in jetting a droplet of ink onto the record 
ing paper. In order to avoid these drawbacks, charac 
ters should be printed on a recording paper only at uni 
form speed and at uniform pump pressure. In printing 
devices such as a hand-operated typewriter the record 
ing head is stopped for each character, however, a cer 
tain time is required from the time a uniformly moving 
recording head starts its movement until the time the 
recording head attains its uniform speed. In addition, 
an excess or unnecessary spacing :is also created be 
tween characters with the result that more than neces 
sary spacing is undesirably taken. 
An object of the present invention is to provide an 

ink-jet type printing device capable of effecting accu 
rate printing, from the time the recording head attains 
its uniform speed, without involving any excessive 
spacing or any deformation of characters to be printed 
on a recording paper. 

SUMMARY OF THE INVENTION 

~ In accordance with the present invention, a control 
circuit controllably supplies a printing instruction sig 
nal to a recording head and a drive instruction signal to 
the recording head device, using a print start command 
signal and a print end command signal as an input. The 
recording head is controllably moved in a backward di 
rection before a printing instruction is issued and then 
controllably moved in a forward direction for a time 
sufficient to rectify an initial non-uniform speed of the 
recording head due to inertia encountered at the start 
or restart of the recording head. By providing such con 
trol circuit, an accurate printing can be advantageously 
made without involving any excessive spacing or any 
deformation of characters as experienced at the start or 
restart and end of printing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram showing a systematic repre 
sentation of one embodiment of the present invention; 
FIG. 2 shows a control circuit showing the embodi 

ment of the present invention; 
FIG. 3 shows a time chart explaining the operation of 

the control circuit of FIG. 2; 
FIG. 4 shows another circuit diagram of the present 

invention; and 
FIG. 5 shows a time chart explaining the operation of 

FIG. 4. 

2 
DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 

As shown in FIG. 1, characters to be recorded on a 
5 recording paper are stored in a buffer register 2 by the 
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20 

operation of an input section 1. The output of the 
buffer register 2 is connected through a print command 
supplying control section 3 to a character signal gener 
ating section 4, the output of which is fed, as a print 
command signal, to a recording head 6 through a de 
?ection control section 5. A drive motor 7 for moving 
the recordinghead is controllably driven by a motor 
control circuit 8. The drive motor 7 is a conventional 
commercially available stepping motor such as that de 
scribed in US. Pat. No. 3,238,399 or US. Pat. No. 
3,508,091, or motor type 103-703-5 manufactured by 
Sanyo Electric Co., Tokyo, Japan. The motor control 
circuit 8 supplies drive control outputs to the (i.e., 
drive, forward, backward) drive motor 7. Motor con 
trol circuit 8 is a well known type of logic circuit using 
well known design criteria similar to that disclosed in 
US. Pat. No. 3,517,236. The control circuit 9 is oper 
ated by a print. starting command signal from the input 

- section 1 and by a print ending command signal from 
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the buffer 2, and supplies each of the instruction output 
signals to the motor control circuit while supplying to 
the print command supplying control section 3 a print 
ing instruction signal which has a determined relation 
to the drive control instruction to the motor 7. The 
printing instruction signal (determined in relation to 
the drive instruction to the drive motor) is supplied as 
a drive signal to the drive motor before the printing op 
eration, and after the recording head has been re 
tracted to a position preceding a position at which a 
printing instruction is to be effected, that is, at which 
the signal is to be given to the recording head. A spac 
ing between the position of the recording head at which 
a printing instruction is to be given and the position of 
the head at which the driving control output is fed from 
the motor control circuit 8 to the drive motor 7 to 
cause the recording head to be drivingly started, need 
only be sufficient to compensate for an initial non 
uniform speed due to start up inertia encountered in 
moving the recording head. In the embodiment to be 
explained later, for example, the recording head is re 
tracted, for a distance corresponding to two characters, 
from a print starting position; before supplying a print 
ing instruction signal, the recording head is advanced 
for a distance corresponding to three characters; and 
printing is effected from the fourth character. In this 
case, there is left between words a space corresponding 
to one character. Retraction of the recording head in a 
Backward direction, for a distance corresponding to 
two characters from the print starting position can be 
effected either at the start of printing or at the restart of 
printing. 
Referring to FIG. 2, the embodiment will be ex 

plained in which the recording head is retracted for a 
distance corresponding to two characters after one 
word is printed, and then a printing instruction is given 
after advancing the recording head for a distance cor 
responding to three characters before giving instruc 
tion to print the next successive words. To the set ter 
minal 12 of a ?ip-?op circuit 11 a print starting com 
mand signal from the input section 1 shown in FIG. 1 is 
fed. To the reset terminal 13 a print ending command 
signal from the buffer register is applied. The applied as 
the output of the ?ip-flop circuit 11 is applied as the 
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input to the ?rst digit stage of a buffer register 14 which 
consists of four digit stages A, B, C and D. A conven 
tional source 22 of clock signals (#1 and (#2 is coupled to 
buffer register 14. The output terminal of the first digit 
stage A is connected respectively to a forward control 
signal supplying terminal 19 and through an inverter 20 
to a backward control signal supplying terminal 21. 
The inputs of a logic OR circuit 15 are respectively 
connected to the output terminal of the ?rst digit stage 
A and to the output terminal of the third digit stage C 
of the buffer register 14. The output of logic OR circuit 
15 is connected to an output terminal 16 for supplying 
an output for driving the motor 6. The the output ter 
minal of the ?rst digit stage A and the output terminal 
of the fourth digit stage D are connected to a logic 
AND circuit 17, the output of which is connected to an 
output terminal 18 connected to supple a print instruc 
tion signal to the recording head. 
Operation of the control circuit with reference to the 

time chart of FIG. 3 is now explained. For convenience 
of explanation, let it be assumed that a ?rst word on a 
?rst line of a recording paper is already printed, the re 
cording head is retracted for a distancecorresponding 
to two characters after one word has been printed, and 
then printing is restarted after advancing the recording 
head for a distance corresponding to three characters. 
Through the operation of the input‘ section 1 a print 
starting command signal is fed to the input terminal 12 
of the ?ip-?op circuit 11 to cause the ?ip-?op circuit to 
be set as shown in FIG. 3c. At the time when a readout 

. clock signal (#2 (FIG. 3b) is fed to the buffer register 14, 
the digit stage A of the buffer register is set to produce 
an output as shown in FIG. 3d. This output is applied to 
the logic OR circuit 15 to give a driving instruction to 
the drive motor as shown in FIG. 3h while supplying a 
forward control signal as shown in FIG. 3(i) to the for 
ward control signal supplying terminal 19 for the drive 
motor to cause the recording head 6 to be moved. By 
the subsequent clock signals (#2, the buffer register 14 is 
shifted subsequently to produce outputs as shown in 
FIGS. 3e, 3f and 3g. When an output is obtained from 
the fourth digit stage D, this output causes, together 
with the output of the first digit stage A, the logic AND 
circuit 17 to be operated to permit a print instruction to 
be initiated from the printing instruction output termi 
nal 18 as shown in FIG. 3k. That is, subsequent to sup 
plying the forward control signal to the drive motor the 
recording head is advanced in the forward direction for 
a distance corresponding to three charcters and print 
ing is effected from the fourth character on. Thus, the 
recording head is retracted in the backward direction 
for-a distance corresponding to two characters after a 
predetermined word is printed, and printing is resumed 
for the next subsequent words with a space correspond 
ing to one character left from the point in time at which 
the last word has been printed. Prior to the output of 
the printing instruction being supplied from the termi 
nal 18 to the recording head, the recording head is 
moved by the drive motor before being advanced for a 
distance corresponding to three characters. During at 
least a portion of this time, the speed of the recording 
head, at restart, will be non-uniform. ‘At the time of 
printing the next successive words on the recording 
paper the recording head has accelerated and has 
reached a uniform speed at which correct printing can. 
be effected. The printing is effected in the following 
manner. Suppose that a printing signal corresponding 
to one word consisting of five characters, for example, 
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4 
“CASIO” is supplied through the buffer register 2 to 
the reset terminal 13 of the ?ip-?op circuit 11. Then, 
the output of the ?ip-?op circuit 11 becomes zero from 
the ninth character as shown in FIG. 3c. As a result, the 
output of the first digit stage A of buffer register 14 be 
comes zero since a clock signal 4), will no longer be 
present. The output of ?rst digit stage A; of the buffer 
register 14 being zero causes‘ one gate input of the logic 
AND circuit 17 (which has until now supplied a print 
ing instruction signal) to be zero, thus blocking logic 
AND circuit 17 and; interrupting the supply of the 
printinginstruction signal as shown in FIG. 3k. At the 
end of this printing an output from the third stage C of 
the buffer register 14 is still being supplied to the logic 
OR circuit 15 and a drive control signal to the drive 
motor‘is being derived from the terminal 16. Under 
these conditions,,the output of the ?rst digit stage A 
switched over from the forward control signal supply 
ing terminal 19 to the backward control signal supply 
ing terminal 21 through the inverter 20 to cause the re 
cording head to move in a backward direction. When 
the backward movement of the recording head is 
stopped at the digit C and a clock signal (#2 is present, 
the output of the digit C becomes zero as shown in FIG. 
3f and the output of the logic OR circuit 15 becomes 
zero. As shown in FIG. 3h the motor is stopped after 
being retracted, for a distance corresponding to two 
characters at the end of printing. Such printing opera 
tion is repetitively, or cyclically, effected, word by 
word, and continued with a space corresponding to one 
character left for each word. Therefore, printing is not 
effected simultaneously with the restart of the motor. 
In other words, printing is effected after the recording 
head is moving at uniform speed, with the result that 
neither deformation of characters nor excess spacing 
between words are encountered during the printing op 
eration. 
The embodiment of FIGS. 4 and 5 will now be ex 

plained. In this embodiment, the recording head 6 is 
moved in the backward direction immediately before a 
printing instruction is made. Then, the recording head 
is controllably moved in the forward direction. During 
the time period so spent, the recording head is ?rst ac 
celerated so that it is moving at uniform speed, and 
then printing is effected. 

In a control circuit as shownn in FIG. 4, the output 
terminal of a ?ip-?op circuit 31 having a set input ter 
minal 32 and a reset output terminal 33 is connected to 
a ?rst digit stage A of a buffer register 34 consisting of 
six digit stages A, B, C, D, E and F. A conventional 
source 44 of clock signals (#1 and 4:2 is coupled to buffer 
register 34. The output of the first digit stage Aand the 
Q output of the ?ip-?op circuit 31 are respectively con 
nected to the input terminals of a logic AND circuit 35, 
the output of which is connected to a driving signal sup 
ply terminal 37 for the drive motor. The output of the 
third stage C of the buffer register 34 is connected to an 
input of logic AND circuit 36 through an inverter 38 
and the other input of logic AND circuit 36 is con 
nected to the output terminal of the ?rst digit stage A 
of the buffer register 34. The output of the logic AND 
circuit 36 is connected to a backward control terminal 
39 for the drive motor and through an inverter 40 to a 
forward control terminal 41 for the drive motor, re 
spectively. Connected to a sixth digit stage F of the 
buffer register 34 and the Q output terminal of the flip 
?op circuit 31 is a logic AND circuit 42, the output of 
which is connected to a print instruction supplying ter 
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minal 43 for supplying a print instruction signal to the 
recording head. 
The control circuit of FIG. 4 is operated as shown in 

the time chart of FIG. 5. 
The recording head is moved, by suitable energiza 

tion of the drive motor, in a backward direction for a 
distance corresponding to two characters before a 
printing instruction signal is fed to the recording head. 
Then the rotational direction of the drive motor is re 
versedimmediately and the recording head is advanced 
in a forward direction for a distance corresponding to 
three characters. Thereafter, printing is effected from 
the fourth character on, and the recording head is 
stopped simultaneously at the end of printing. '' 
Input section 1 as shown in FIG. 1 provides a print 

start command signal to the gate input terminal 31 of 
the-flip-flop circuit 32 to cause it to be'in the set condi 
tion as shown in FIG. 5(c). At the time a clock signal q52 
(FIG. 5b) for operating the buffer register 34 is ob 
tained, the digit stage A of the buffer register 34 is 
caused to be set as shown in FIG. 5d to produce an out 
put from the ?rst digit stage A. The output of the least 
significant digit (i.e., stage A of register 34) is applied, 
together with the output of the flip~flop circuit 31, to 
the logic AND circuit 35 to generate‘ a drive control 
signal to motor 7 from the terminal 37 as shown in FIG. 
5j. At this time an output from the digit stage C does 
not appear, and an output from the inverter 38 is im 
pressed on the logic AND circuit 36 to generate an out 
put, causingthe recording head to move in a backward 
direction, as shown in FIG. 5k, by the drive motor. 
When the buffer register 34 is sequentially shifted and 
an output appears at the digit stage C, the inverter 38 is 
reversed and the output of the logic AND circuit 36 be 
comes zero as shown in FIG. 5k. Then, the drive motor 
is rotated in the reverse direction to permit the record 
ing head to be advanced in a forward direction as 
shown in FIG. 51. During the advance of the recording 
head, the buffer register 34 is sequentially shifted. 
When an output appears at the sixth digit, then the out; 
put of the sixth digit stage F is applied, together with 
the output of the ?ip-flop circuit 31, to the logic AND 
circuit 42 to supply a print instruction signal from the 
terminal 43 to the recording head as shown in FIG. 5i 
and printing is started as shown in FIG. 5m. Thus, after 
the recording head is moved in the backward direction 
for a distance corresponding to two characters, the 
drive motor is reversed and the recording head is ad 
vanced in the forward direction for a distance corre 
sponding to three characters and printing is effected 
from the fourth on. When a print end signal is applied 
to the reset terminal of the ?ip-?op circuit 31 from the 
buffer register 2 as shown in FIG. 1 in which a printing 
content is stored, the ?ip-?op circuit 31 is rendered in 
the reset condition. Each time the clock signal (152 is 
provided as shown in FIGS. 5d, 5e, 5f, 5g and 5h the se 
quential shift is made and a output then becomes zero. 
When the output of the flip-?op circuit 31 becomes 
zero, the output of the first digit stage A of the buffer 
register 34 becomes zero and a drive signal to the drive 
motor no longer appears at the terminal 37 as shown in 
FIG. 5j. Then the advance of the recording head in the 
forward direction is stopped as shown in FIG. 5!. Since 
the output of the logic AND circuit 42 is not present, 
printing is also stopped as shown in FIG. 5m. In the 
above-mentioned embodiment, immediately before a 
printing instruction signal is made the recording head is 
retracted in the backward direction and then the drive 
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control of the drive motor is actuated to permit the re 
cording head to be advanced in the forward direction 
and printing is effected; that is, when the recording 
head has already attained its uniform speed before 
printing instruction is given.‘This embodiment thus also 
attains the intended object. ' 
What is claimed is: 
1. An ink jet type printing device comprising; 
an input section (1) providing character signals and 

controlling printing; 
a recording-head section (6) including an 

, printing means; ‘ 

a drive motor (7) driving the recording head section 
(6); 

a drive motor control section (8,9) controlling the 
rotation of the drive motor (7 ) in both rotary direc 

4 tions; , 

a character signal generating section (4,5) supplying 
a de?ection-controlled character signal ,to the 

v printing means; 

a print command supplying control section (3) for 
controllably supplying a print command signal to 
the character signal generating section (4,5); 

a register (.2) for storing desired print information, 
connected to and supplied by an input signal from 
the input section (1) the output of the register (2) 
being coupled; to the print command supply con 
trol section (3); 

‘and a control circuit means (9) connected to the 
input section (1), and providing output control sig 
nals to the print command supplying control sec 
tion (3), the control circuit means (9) including 
means responsive to input signals from the input 
section (1) for providing command signals to the 
motor control section (8,9) for causing the motor 
control section to controllably excite the motor to 
move the record head section (6) ?rst backward 
and then forward for a speci?c distance before the 
printing means starts printing characters, and 
thereafter providing output control signals to the 
print command supplying control section ( 3) to en 
able printing of the information in said register, to 
thereby prevent non-uniform printing due to initial 
non-uniform speed of the recording head upon 
start of movement of the recording head section 
(6). 

2. The ink jet type printing device as claimed in claim 
1 in which said control circuit means (9) includes a 
control ?ip-?op circuit means (FIG. 4: 31) connected 
to be “set” by a drive starting signal from the input sec~ 
tion (1: 32,33); 
and a shift register ('34) comprising a plurality of 

stages to store and shift bits from the least signi? 
cant digit to the most significant digit and having a 
?rst output terminal (A), at the least significant 
digit position, connected to selectively supply a 
backward and a forward command signal to the 
motor control section (8,9) and hence to the motor 
(7 ); a second output terminal (F) at the most sig 
ni?cant digit position connected to the print com 
mand supplying control section (3) to .supply a 
print instructing signal to the control section (3). 

3. The ink jet type printing device as claimed in claim 
2 in which said control ?ip-?op circuit (31) is reset by 
a print end signal, said least signi?cant digit of said shift 
register (34) is reset in response to the reset signal from 
the control ?ip-?op circuit (34), said ?ip-?op circuit 
(31) being connected to the drive motor control sec 

ink jet 
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tion (8,9) to supply a “backward” command signal to 
the drive motor (7) to cause the drive motor to be 
moved in a backward direction by the reset of the least 
signi?cant digit of the shift register (34), said backward 
movement of the drive motor being effected until a pre 
determined stage (C) corresponding to an intermediate 
digit of said register (34) is reached. 

4. An ink jet type printing devicee comprising: 
an input section (1) providing character signals and 

controlling printing; 
a recording head section (6) including ink jet 
mg means; 

a drive motor (7) driving the recording head section 
(6); 

a drive motor control section (8,9)wcontrolling the 
rotation of the drive motor (7) in both rotary direc 
tions; 

a character signal generating section (4,5) supplying 
a de?ection controlled character signal to the 
printing means; 

a print command supplying control section (3) for 
controllably supplying a print command signal to 
the character signal generating section (4,5); 

a register (2) for storing desired print information, 
connected to and supplied by an input from the 
input section (1) the output of the register (2) 
being coupled to the print command supplying 
control section (3); 

and a control circuit means (9) connected to the 
input section and providing output control signals 
to the print command supplying control section 
(3), the control circuit means (9) including means 
‘responsive to input signals from the input section 

print 
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(1) providing command signals to the motor con 
trol section (8,9) for causing the motor control sec 
tion to controllably excite the motor to move the 
record head section (6) ?rst forward for a speci?c 
distance, upon sensing of a character signal com 
manding the printing of characters, and thereafter 
providing output control signals to the print com 
mand supplying control section (3) to enable print_ 
ing of the information in said register, and then 
backward after the printing of a word, to thereby 
prevent non-uniform printing due to initial non 
uniform speed of the recording head section upon 
restart of movement of the recording section (6). 

S. The ink jet type printing device as claimed in claim 
4 in which said control circuit means (9) includes a 
control ?ip-?op circuit (FIG. 2: 11) connected to and 
being “set” by a drive starting signal from the input sec 
tion (1: 12,13); _ 
a shift register (14) comprising a plurality of stages to 

store and shift bits from the least signi?cant digit to 
the most signi?cant digit and having a ?rst output 
terminal (A) at the least signi?cant digit position 
connected to selectively supply a forward and 
backward command signal to the motor control 
section (8,9) and hence to the drive motor (7), a 
second output terminal (C) at an intermediate digit 
position connected to supply a “drive” command 
signal to the motor control section (8,9) and a third 
output terminal (D) at the most significant digit po 
sition connected to‘ supply the output control signal 
to the print command supplying control section 
(3). 

* * * * * 
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