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[57] ABSTRACT 
The thermosensitive line printerv has a printing head 
provided with a thermally activated dot-matrix capa 
blewof printing a line of letters on a thermosensitive re 

cording sheet upon receipt of a signal from the 
printer, a head receiving pad and a sheet feeding 
mechanism provided with a ratchet. In order to oper 
ate in succession the printing head for moving the 
same toward the pad for the printing operation and 
moving away from the pad for feeding the sheet and 
the sheet feeding mechanism for feeding the sheet in 
termittently while the printing head is held apart from 
the pad, a single electromagnet is operatively con 
nected to a driving lever for reciprocal movement 

' thereof each time the electromagnet is energized 
‘ which lever is in turn operatively connected to a head 
supporting lever,\a ratchet driving lever and a hook 

‘ lever so that, upon application of a signal to the elec 
tromagnet, the driving lever is actuated to drive the 
head supporting lever, the ratchet driving lever and 

. the hook lever in timed relation so that the printing 
operation is effected during the head is urged against 
the pad and, after the head is moved apart from the 
pad and temporarily held in that position by the hook 

I’ lever, and, after the deenergization of the electromag 
‘ net, the driving lever is returned to its initial position 
so that the ratchet is driven by the ratchet driving 

' lever to feed the sheet while the head is held apart 
from the pad and, at the end of thereturn movement 
of the driving lever, the hook lever is released to free 
the head supporting lever to urge the head against the 

l pad so as to be ready for the next line printing. 

4 Claire} Prarie?iseres... 
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THERMOSENSITIVE LINE PRINTER 

BACKGROUND OF THE INVENTION 

The present invention relates to a thermosensitive 
line printer and, more particularly, to improvements in 
a thermosensitive line printer having a thermal printing 
head provided with a thermally activated matrix for 
printing a line of letters or symbols on a thermosensi 
tive recording sheet upon receipt of a signal from the 
printer. 
Heretofore, thermosensitive printers have been de 

veloped in which a single letter or symbol is printed on 
a thermosensitive recording sheet by a thermal printing 
head which is pressed against a head receiving pad with 
the recording sheet nipped therebetween each time a 
signal is applied to the printing head. In those printers, 
however, the movement of the printing head toward 
and away from the pad for printing operation and the 
feeding of the recording sheet are effected by separate 
driving mechanisms, thereby resulting in complicated 
construction of the printer and inaccurate operation of 
the printer. Further, the printing efficiency is very low, 
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because only a single letter or symbol is printed each _ 
time the signal is supplied to the printing head. 
On the other hand, a thermosensitive line printer has 

been developed which enables printing ofline of letters 
or symbols simultaneously upon application of a print 
ing signal to the printing head. However, the printer 
heretofore developed was very complicated in con 
struction and inaccurate in operation. 
The present invention aims at avoiding the disadvan~ 

tages of the prior art thermosensitive printer as de 
scribed above and providing improvements in a ther 
mosensitive line printer which enable simple construc 
tion and accurate operation of the printer. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a 
novel and useful thermosensitive line printer which 
avoids the above described disadvantages of the prior 
art thermosensitive printers. 
Another object of the present invention is to provide 

a novel and useful thermosensitive line printer of the 
type described above which utlizes only a single elec 
tromagnet for effecting both the operation of the print 
ing head and the feeding of the recording sheet in timed 
relation. 
A further object of the present invention is to provide 

a novel and useful thermosensitive line printer of the 
type described above in which the feeding of the re 
cording sheet is effected during the- time the printing 
head is moved apart from the pad thereby positively 
preventing the wear of the printing head and providing 
accurate and exact printing operation. 
The above object is achieved in accordance with the 

present invention by the provision of a thermosensitive 
line printer having a thermal printing head provided 
with a thermally activated matrix for printing a line of 
letters or symbols on a thermosensitive recording sheet 
upon receipt of a signal from the printer, a stationary 
pad for bearing against the printing head when the 
same is moved thereagainst for the printing operation, 
a sheet feeding mechanism for intermittently feeding 
the recording sheet through between the printing head 
and the pad each time the printing operation of the 
printing head is terminated, a ratchet being provided in 
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2 
the mechanism for driving the same, the printer being 
characterized by a single electromagnet having a 
plunger and actuated by a signal supplied thereto from 
the printer so as to operate the plunger, a swingable 
driving lever pivoted to the body of the printer and con 
nected to the plunger so as to be actuated thereby, the 
driving lever having a release bar, a swingable head 
supporting lever pivoted at its intermediate portion to 
the body of the printer and having the printing head se 
cured at its one end for cooperation with the pad and 
with its other end operatively coupled with the driving 
lever so that the printing head is moved toward and 
away from the pad by the actuation of the electromag 
net, a sheet feeding lever pivoted at its one end to the 
release bar and having a ratchet driving pawl opera 
tively coupled with the ratchet, and a hook lever piv 
oted to the body of the printer and operatively coupled 
with the release bar, thereby permitting in sucession 
the printing operation of the printing head, the move 
ment of the printing head away from the pad, the feed 
ing operation of the sheet by the sheet feeding lever 
through the driving pawl and the ratchet while the 
printing head is held apart from the pad, and the move 
ment of the printing head toward the pad after the 
sheet has been fed for the next printing operation each 
time a signal is supplied to the electromagnet from the 
printer. _ _ 

In accordance with a feature of the present invention, 
the head supporting lever is normally urged against the 
pad by means ofa spring with the recording sheet sand 
wiched therebetween and, upon actuation of the elec 
tromagnet caused by a signal issued after the printing 
operation has been completed, the electromagnet actu 
ates the head supporting lever through the driving lever 
so that the printing head is moved apart from the pad 
and the head supporting lever is held temporarily in the 
position and, when the electromagnet is deenergized, 
the sheet feeding mechanism is actuated by the return 
ing movement of the driving lever caused by a spring 
connected thereto so that the sheet is fed while the 
printing head is held apart from the pad, and, at the end 
of the returning movement of the driving lever, the 
head supporting lever is released and returned to the 
initial position by the spring thereby urging the printing 
head against the pad to ‘be ready for the next printing 
operation. 

In accordance with another feature of the present in 
vention, the printing head is normally held apart from 
the pad by the operative connection of the head sup 
porting lever to the driving lever, the driving lever 
being urged by a spring connected thereto in the direc 
tion opposite to that in which the driving lever is moved 
by the actuation of the electromagnet so as to urge the 
head supporting lever in the direction to move the 
printing head apart from the pad against the action of 
a spring connected to the head supporting lever urging 
the same to move the printing head against the pad 
which spring is weaker than the spring connected to the 
driving lever so that the spring of the head supporting 
lever is overcome by the spring of the drawing lever. 
When a signal indicative of the commencement of the 
printing operation is supplied to the electromagnet 
from the printer, the driving lever is actuated to release 
the head supporting lever so as to move'the printing 
head against the pad by the action of the spring con 
nected thereto for the printing operation while the 
sheet feeding mechanism is conditioned to be ready for 
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feeding the sheet, and, after the printing operation has 
been completed and the electromagnet is deenergized 
to release the driving lever, the head supporting lever 
is urged by the driving lever so as to move the printing 
head apart from the pad and, at the end of the move~ 
ment of the drivinglever, the sheet feeding mechanism 
‘is actuated by the return movement of the driving lever 
to feed the recording sheet while the printing head is 
held apart from the pad. 

It is, therefore, apparent (that the present invention 
provides a thermosensitive line printer in which the re 
cording sheet is fed during the time the printing head 
is held apart from'the pad while the printing operation 
is effected upon receipt of the signal indicative either 
of the commencement or the termination of the print 
ing operation by virtue of the provision of a single elec 
tromagnet thereby permitting the printer to be made 
compact and simple in construction while wear of the 
pinter is minimized. ' 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a perspective view with parts broken away 
showing a preferred embodiment of the thermosensi 
tive line printer constructed in accordance with the 
present invention; and 
FIG. 2 is a side view showing a second embodiment 

of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
_ EMBODIMENTS 

Referring to FIG. 1 showing the ?rst embodiment of 
the present invention, the thermosensitive recording 
sheet 1 is nipped between sheet feeding rollers 4, 4' so 
as to be fed intermittently as described later. 
_ The termal head 2 having thermally actuated matrix 
such as a dot printing matrix is attached to one end of 
an L-shaped head supporting lever 3 pivoted at inter 
mediate portion thereof to the body of the printer by 
a shaft 3a. The matrix is connected to a plurality oflead 
wire L loading to the control circuit (not shown) of the 
printer so asto'be supplied with electric current in ac 
cordance with the desired output informations there 
from so that a line of letters or symbols is simulta 
neously printed on the'thermo'sensitive recording sheet 
upon energization of the matrix. 1 
As shown in FIG. 1, the thermosensitive recording 

sheet 1 is passed through between the thermal printing 
‘head 2 and a head receiving backing pad 15 made of 
an elastic material such as silicone rubber, and the 
printing operation is effected when the sheet 1 is sta 
tionarily and the thermal head 2 is pressed against the 
pad 15. ‘ 

The head supporting lever 3'is normally urged in the 
direction so as to urge the head 2 against the pad 15 by 
the action of a spring 11 connected at its one end to the 
lever 3 and at its other end to the body of the printer. 

The other-end of the head supporting lever 3 has a 
shaft 3b secured thereto, and the shaft 3b is operatively 
.coupled .with one end 50 of a driving lever 5 pivoted to 
the body of the printer by a shaft 5a. The driving lever 
5 is coupled. with an electromagnet 6 secured to the 
body of the printer through a plunger shaped armature 
6a while the end 50 is connected one end of a spring 12 
the other end of which is secured to the body of the 
printer so that the driving lever 5 is normally urged by 
the spring 12 in the clockwise direction as seen in FIG. 
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4 
1 thereby permitting the head supporting lever 3 to be 
swung in the anti-clockwise direction as seen in FIG. 1 
by the action of the spring 11 to urge the head 2 against 
the pad 15. However, when the electromagnet 6 is en 
ergized, the driving lever 5 is swung in the direction 
shown by the arrow, i.e., in the anticlockwise direction 
through the plunger 6a, so that the head supporting 
lever 3 is swung in the clockwise direction against the 
action of the spring 11 by the engagement of the end 
5c of the driving lever 5 with the shaft 3b secured to the 
lever 3 thereby moving the head 2 apart from the pad 
15. During the time the head 2 is held apart from the 
pad 15, the recording sheet 1 is advanced as described 
later. ' 

The above described other end of the head support 
ing lever 3 is formed with a laterally extending lug 3’a. 
A hook-shaped latch or lever 9 is pivoted at its interme 
diate portion to the body-of the printer by a shaft 9a. 
The hook lever 9 is normally urged in the anticlockwise 
direction as seen in FIG. 1 by a spring 14 connected be 
tween the lever 9 andthe body of the printer. Thelever 
9 is formed with a shoulder 9b. ' 

The position of the shoulder 9b is so determined that 
the shoulder 9b arrests the lug 3’a of the head support 
ing lever 3'when the lever 3 is moved in the clockwise 
direction and the hook lever 9 is swung in the anti 
clockwise direction thereby preventingthe head sup 
porting lever 3 from being rotated in the anticlockwise 
direction so as to arrest the thermal head 2 in the posi 
tion held apart from the pad 15. When the hook lever 
9 is swung in the clockwise direction, the lug 3’a is dis 
engaged from the shoulder 91;- thereby permitting the 
anticlockwise rotation of the head supporting lever 3 
by the action of the spring 11 so as to urge the head 2 
against the pad 15. 

In order to effect the desengagement of the shoulder 
9b from the lug 3’a, a latch-operating or release bar 5b 
is secured to the upper end of the driving lever 5 so as 
to extend adjacent to the upper portion of the hook 
lever 9at the rear side thereof as seen in FIG. 1. The 
position of the release bar 5b is so determined that the 
bar 5b abuts against the lever 9 at the end of the return 
movement of the driving lever 5 after it has been actu 
ated by the electromagnet 6 and, thereafter, the elec 
tromagnet 6 is deenergized to cause the return move 
ment of the driving lever 5 by the action of the spring 

' 12, so that the lever 9 is moved in the clockwise direc 
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tion against the action of the spring 14 so as to disen- ' 
gage the shoulder 9b from the lug 3’a and maintain the 
lever 9 in this position. 
The shaft 4a of the sheet feeding roller 4 is extended 

as shown in FIG. land a sheet feeding ratchet 10 is 
?xedly secured to the extended end of the shaft 4a. 
A sheet feeding lever 7 is pivoted to the release bar 

5b at its proximal end and the lever 7 has a bifurcated 
portion 7a at its free end. The bifurcated portion 7a is 
loosely engaged with the shaft 4a of the roller 4 so as 
to be supported thereby. A ratchet driving pawl 8 hav 
ing a bent lug 8a is pivoted on the sheet feeding lever 
7 and the bent lug 80 extends so as to engage with the 
sheet feeding ratchet 10. In order to effect the engage 
ment of the lug 8a with the ratchet 10, a spring 13 is 
connected at its one end to the proximal end of the 
lever 7 while the other end is connected to a projecting 
lug of the pawl 8. 
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As shown in FIG. 1, a resilient claw 10’ made of a leaf 
spring is engaged with the ratchet 10 so as to prevent 
the reverse rotation of the ratchet. 
Thus, when the electromagnet 6 is energized to actu 

ate the driving lever 5 together with the release bar 512, 
the lever 7 is moved in the direction indicated by the 
arrow in FIG. 1 and the'lug 8a of the pawl 8 slides along 
the periphery of the ratchet in the direction opposite to 
that in which the ratchet 10 is driven by the lug 8a. 
When the electromagnet 6 is deenergized to cause the 
return movement of the driving lever 5 by the action of 
the spring 12, the sheet feeding lever 7 is moved in the 
direction opposite to that shown by the arrow thereby 
driving the ratchet 10 in the anticlockwise direction by 
the lug 8a so as to effect the feeding of the recording 
sheet 1 by the sheet feeding rollers 4, 4'. 
The operation of the printer of the present invention 

as described above is as follows. 
When the electromagnet 6 is energized to turn the 

driving lever 5 in the anticlockwise direction together 
with the latch operating bar 5b against the action of the 
spring 12 the head supporting lever 3 is turned clock 
wise against the action the action of the spring 11 to re 
tract the printing head 2 from the pad‘ 15 while the 
latch 9 is moved anticlockwise by the spring 14 so as 
to engage the lug 3'a of the lever 3 thereby temporarily 
arresting the head supporting lever 3 in the retracted 
position of the head 2. The sheet feeding lever 7 is 
moved in the direction indicated by the arrow in FIG. 
1 by the latch operating bar 5b so that the lug 8a slides 
idly over the teeth of the ratchet 10. 
When the electromagnet 6 is deenergized, the driving 

lever 5 is returned to its initial position by the spring 12 
together with the sheet feeding lever 7 thereby permit 
ting the lug 8a to drive the sheet feeding ratchet l0 and 
the sheet feeding rollers 4, 4’, while the head 2 is kept 
retracted by the engagment ofv the lug 3'0: with the 
shoulder 9b of the latch 9. 
At the end of the return movement of the driving 

lever 5,-the bar 5b abuts against the latch 9 after the 
feeding of the sheet has been terminated thereby per 
mitting the lug 3’a to be disengaged from the latch 9 so 
that the head 2 is moved into the printing position by 
the spring 11. 
FIG. 2 shows a second embodiment of the present in 

vention in which__the printing head 2 is normally held 
apart from the pad and, upon receipt of a signal for ini 
tiating the printing operation, the electromagnet is en 
ergized to move'the printing head against the pad so as 
to effect the printing operation and, after the deener 
gization of the electromagnet, the printing head is 
moved apart from the pad and the feeding of the sheet 
is effected.‘ 
‘The general arrangement of the embodiment of FIG. 

2 is substantially similar to that shown in FIG. 1 except 
that the driving lever 5' is operatively coupled with the 
head supporting lever 3 so that the lever 3 is normally 
held against the action of the spring 11’ in the position 
in which the printing head 2 is held apart from the pad 
15 by virtue of the fact that the spring 11' for urging the 
lever 3 so as to move the printing head 2 toward the 
pad 15 is weaker than the spring 12 connected to the 
driving lever 5’ so that the lever 3 is urged in the posi 
tion shown in FIG. 2 by the action of the spring 12 so 
as to move the head 2 apart from the pad 15. 
_ A second driving lever 5" is pivoted to the shaft 5a 
to which the lever 5’ is also pivoted and one end of a 
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6 
spring 5"c is connected to the lever 5" while the other 
end is connected to the body of the printer so as to urge 
the lever 5" in the clockwise direction in FIG. 2. A pin 
5'b is secured to the lever 5’ which abuts against the 
side of the lever 5" so that the lever 5’ and 5" are 
moved together with each other. 
The sheet feeding lever 7 is pivoted to the free end 

of the driving lever 5" by a shaft 5"b. 
The sheet feeding lever 7 is formed with a bent lug 

7b at the proximal end of the lever 7 which is adapted 
to be engaged with a shoulder 9’b formed in the hook 
lever 9' pivoted to the shaft 9a. The hook lever 9’ is 
urged in the clockwise direction by a spring 14’ con 
nected at its one end to the lever 9' and at its other end 
to the body of the printer. As shown in FIG. 2, the hook 
lever 9’ is formed with a laterally extending portion 
which is adapted to engage with the pin 5’b of the driv 
ing lever 5' so that the hook lever 9’ is swung in the an 
ticlockwise direction so as to disengage the lug 7b from 
the shoulder 9’b of the hook 9’ when the driving lever 
5' is swung in the clockwise direction. ' 
The relative position of the hook lever 9’ and the 

driving lever 5’ are so determined that the hook lever 
9' is engaged with the pin S’b when the return move 
ment of the driving lever 5' caused by the deenergiz 
ation of the electromagnet 6 is about terminated. 
During operation of the apparatus shown in FIG. 2, 

the electromagnet 6, when energized, turns the driving 
lever 5’ together with the driving lever 5" against the 
action of the spring 12 so that the head supporting lever 
3 is released by the driving lever 5' for clockwise move 
ment under the action of the spring 11' so as to urge the 
printing head 2 against the pad 15 for the printing 
operation. 
At the same time, the driving lever 5" moves the 

sheet feeding lever 7 toward the left as seen in FIG. 2 
until the lug 7b of the lever 7 is engaged the shoulder 
9’b of the latch 9’ while the lug 8a idly slides along the 
teeth of the ratchet '10. 
When the electromagnet 6 is deenergized the driving 

lever 5' is moved clockwise by the spring 12 so that the 
printing head 2 is retracted from the pad 15 while the 
sheet feeding lever 7 isheld by the latch 9' together 
with the driving lever 5". At the end of the return 
movement of the driving lever 5', the pin 5'!) pivots the 
latch 9' in the anticlockwise direction so that the sheet 
feeding lever 7 is released permitting the lug 8a to drive 
the ratchet 10 for advancing the sheet I. 

In the above description, the sheet feeding lever 7 is 
shown as being mounted on the driving lever 5", how 
ever, the driving lever 5" may be deleted and the lever 
7 may be directly mounted on the driving lever 5'. In 
this case, the timing relationship between the engage 
ment of the ratchet 10 with the ratchet driving pawl 8 
and the actuation of the head supporting lever 3 must 
be appropriately adjusted for proper operation of the 
device. 

I claim: 
1. A printing apparatus comprising, in combination: 

a. a pivotally mounted supporting lever; 
b. a backing pad; 
c. a printing head mounted on said lever for move 
ment between a printing position adjacent said pad 
and a retracted position remote from said pad 
when said lever is pivoted; 
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d. an electromagnet equipped with an armature and 
moving said armature between a ?rst position and 
a second position when said electromagnet is ener 
gized; ' 

. a pivotally mounted driving lever operatively con 
nected .to said armature and to'said supporting 
lever for pivotal movement of said driving lever be 
tween two angularly offset positions during move 
ment of said armature between said positions 
thereof and for transmitting the movement of said 
armature to said supporting lever and for thereby 
moving said printing head between said printing 
position and said retracted position; 

. sheet feeding means for advancing a sheet to be 
printed upon between said pad and said head while 
said, printing head is in the retracted position 
thereof, said sheet feeding means including 
1. a feeding member operatively connected to said 
driving lever for movement thereby during the 
pivotal movement of said driving lever, 

2. a pawl mounted on said member for movement 
therewith, , 

3. a ratchet wheel engaged by said pawl and rotated 
by said pawl when said member moves in one di 
rection during said movement of said driving le 
ver, and 

4. sheet engaging means drivingly connected to 
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. said ratchet wheel for advancing said sheet in re 
sponse to rotation of said ratchet wheel; 

g. latch means mounted for movement between a 
locking position in which said latch means engages 
one of said levers and thereby prevents movement 
of said printing head from said retracted position, 
and a releasing position in which said latch means 
releases said one lever; and 

h. latch operating means responsive to said move 
ment of said driving lever for moving said latch 
means between said locking and releasing posi 
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8 
tions, said latch operating means moving said latch 
meansinto said releasing position when said driv 
ing lever approaches one of said positions thereof 
after having moved away from the other position. 

2. An apparatus as set forth in claim 1, futher com 
prising yieldably resilient means biasing said printing 
head‘toward said retracted position, biasing said feed 
ing member to move in said one direction, and biasing 
said latch means toward said locking position, said 
electromagnet being operatively connected to said 
printing head and said feeding member for moving said 
printing head and said feeding member against the re 
straint of said yieldably resilient means when said elec 
tromagnet is energized. 

3. An apparatus as set forth in claim 1, further com 
prising first yieldably resilient means biasing said driv 
ing lever to move into‘ one of said angularly offset posi 
tions, said electromagnet when energized causing said 
driving lever to move away from said one angular posi 
tion against the restraint of said resilient means, second 
yieldably resilient means biasing said printing head 
toward said printing position, said driving lever engag~ 
ing said supporting lever under a sufficient force of said 
first resilient means to move said printing head into the 
retracted position against the restraint of said second 
resilient means when said electromagnet is deener 
gized, third resilient means biasing said feeding mem 
ber to move in said one direction, said one lever being 
said driving lever, said feeding member being mounted 
on said driving lever. 

4. An apparatus as set forth in claim 3, wherein said 
driving lever has two pivotally connected portions, one 
of'said portions transmitting the movement of said ar 
mature to said supporting lever, said feeding member 
being mounted on the other portion of said driving le 
ver. 

***** 


