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(54) Type setting device for a
printer

(57) A type setting device includes a
drive motor (16), which drives gear
(1) rotatably mounted on a shaft (4)
.and a type wheel (8) splined to
shaft (4). A first spring clutch (3)
couples the gear (1) and a ratchet
gear (2) rigid with the shaft (4). A
second spring clutch (7) prevents
the shaft (4) from being rotated in
the reverse sense with respect to
the rotation of the gear (1). The
drive gear (1) can thus be kept
rotating at all times without the

need to stop and start the motor (1)
every time a character is selected
by electromagnet (9) moving lever
(10) to stop the gear (2) and thus
also the wheel (8).

This print takes account of replaceme

nt documents later filed to enable the application to comply with the formal requirements of the

Patents Rules 1978.
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1 GB2056917A 1
SPECIFICATION is to provide a type setting device of a low
price using a DC motor which is suitable for
Type setting device for printers use in a miniaturized printer of the type which
may be conveniently mounted in, especially,
5 Background of the Invention 70 electronic desk calculators.

10

15

20

25

30

35

40

45

50

55

60

65

The present invention relates to a type setting
device and, more particularly, to a type set-
ting device which permits a drive motor to be
constantly rotated.

A printing mechanism in a miniaturized
serial printer used for desk calculators or the
like generally has a type wheel having a
plurality of type elements on its circumferen-
tial surface and capable of being moved in the
direction of a line to be printed. A mechanism
for selecting a particular type element rotates
the type wheel so as to set a desired type
element in a printing position, and a printing
hammer typically having a length equal to the
entire line to be printed by the type wheel is
supported pivotally and moved by a solenoid.

The type wheel is aligned in position along
the line to be printed and rotated to allow a
desired type element to be set in a printing
position. Recording paper is inserted between
the printing hammer and the ink-carrying type
and is pressed against the type element by
the hammer to thereby print a character. The
type wheel is then moved laterally so as to
become aligned with the next place along the
printing line, and a printing operation as de-
scribed above is repeated. Printing operations
are thereafter carried out in the same manner
repeatedly to print one line of characters.

The type wheel is typically stopped when
the recording paper is pressed against a type
element by the hammer, whereby thin charac-
ters or broken files do not occur. In this way,
printed characters of a high quality can be
obtained. This also allows the hammer to be
simply controlled with respect to the timing of
the drive of the type wheel.

In a conventional serial printer, the type
wheel is directly connected to a shaft of a
stepping motor, and the motor is driven by
suitable pulses to select a particular type
element. Accordingly, it is necessary that the
motor be controlled with respect to its start-
ing, rotation and stopping every time one
character is to be printed. As a result, it takes
a considerably long time to start and stop the
motor so that high-speed printing cannot be
carried out. Moveover, the motor control cir-
cuit is necessarily complicated.

Summary of the Invention

An object of the present invention is to
provide a type setting device which does not
require the motor to be stopped during use.

Another object of the present invention is to
provide a type setting device which permits a
high-speed printing operation in comparison
with a serial printer having stationary type
elements or a stepping motor.

Still another object of the present invention

To these ends, the present invention in-
cludes a type setting device comprising a
drive motor, a drive gear actuated by the drive
motor, a type wheel supporting on a rotary
shaft, a first spring clutch interposed between
the drive gear and the rotary shaft, a ratchet
gear fixedly mounted on the rotary shaft and
selectively stopped to control the first spring
clutch, and a second spring clutch adapted to
80 prevent the rotary shaft from being rotated

reversely with respect to the rotation of the

drive gear.

The above and other objects as well as

advantageous features of the present inven-
85 tion will become clear from the following

description of the preferred embodiment taken

in conjunction with the accompanying draw-

ings.

75

90 Brief Description of the Drawings

Figure 1 is a perspective view of a principal
portion of a serial printer to which a type
setting device according to the present inven-
tion is applied;

Figure 2 is an exploded view in perspective
of the type setting device shown in Fig. 1;

Figure 3 is a front elevational view in cross
section of a type setting device embodying
the present invention; and

Figure 4 illustrates the relationship between
ratchet gear and an electromagnetic member
in the type setting device shown in Fig. 2.

95

100

Description of the Preferred Embodiment

Referring to Fig. 1, a type wheel 8 is
mounted for rotation with a shaft 4 supported
on a carriage 12. The type wheel 8 is pro-
vided with a plurality of type elements on its
circumferential surface. The carriage 12 is
mounted on a guide shaft 13 such that the
former can be laterally moved on the latter. A
tension thread 14 is fixed at its one end to
one side surface of the carriage 12, and a coil
spring 15 is fixed at its one end to the other
side surface of the carriage 12.

The carriage 12 is actuated by a capstan or
the like (not shown) which gradually winds up
the tension thread 14 against the resilient
force of the coil spring as a printing operation
progresses, and releases the tension thread
14 when the printing of one line has been
completed, to allow the carriage 21 to bé
returned by the resilient force of the coil
spring 15.

A drive gear 1 is constantly rotated via gear
17 fixedly mounted on a rotary shaft of a
drive motor 16, and the rotary movement of
the drive gear 1 is transmitted to a ratchet
gear 2 by a spring clutch which will be
130 described later. As a result, the rotary shaft 4
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on which the raichet gear 2 is fixedly
mounted is rotated to allow the type wheel 8
to be rotated as well.

When a desired type element on the type
wheel 8 is in the printing position, a detection
signal is produced by a detection means (not
shown) to activate the electromagnet 9 so that
the control lever 10 comes into engagement
with a pawl of the ratchet gear 2 to forcibly
stop the rotation thereof.

When the rotation of the ratchet gear 2 is
stopped the spring clutch is actuaged to inter-
rupt the operative connection between the
drive gear 1 and raichet gear 2 so the type
wheel is stopped with the desired type ele-
ment opposed to a hammer 18. The hammer
is then actuted such that paper 19 is thereby
pressed against the type wheel 8, to print a
character. Various characters are thereafter
printed one by one in the same manner in
proper order to complete the printing of one
line.

Conventional structures such as an ink feed
means, for example, an ink roller and an ink
ribbon are omitted in Fig. 1.

A type setting device according to the pre-
sent invention will be described more in detail
with reference to Figs. 2-4.

Referring to the drawings, reference nu-
meral 1 denotes a drive gear which is con-
stantly rotated by a gear connected t0 a motor
and which consisis of a disc 1a having teeth
at the circumferential portion thereof, a hub
1b provided in the central portion of the disc
1a, and a bore 1c formed through the central
portion of the disc 12 and hub 1b.

Reference numeral 2 denotes a substantially
cup shaped type selection raichet having a
boss 2a in the central portion of the outer
surface the circular wall thereof, a bore 256
formed through the central portion of the
ratchet 2 and boss 2a, a cup body 2¢, and a
plurality of pawls 2d provided on the circum-
ferential surface of the cup body 2c.

Reference numeral 3 denotes a spring
clutch which is adapted to be coiled around
the hub 15 in the direction of rotation of the
drive gear 1, and which is engaged at its one
end 3a with a recess 2¢ provided in the inner
cicumferential surface of the cup body 2¢ of
the ratchet 2.

Reference numeral 4 denotes a rotary shaft
on which the drive gear 1 is freely rotatably
mounted. The ratchet 2 is fixedly mounted on
the rotary shaft 4 by pressure fit.

Reference numeral 5 denotes a bearing
rotatably mounted on the rotary shaft 4, 6 a
side plate (a support frame for the shaft 4)
into which a centfal portion 5a of the bearing
5 is inserted 1o be held therein, and 7 a
spring clutch for the prevention of reverse
rotation of the rotary members. The spring
clutch is engaged at its one end 7a with a

recess 6a provided in a part of the side plate
6.
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Reference numeral 8 denotes a type wheel
which is splined to the rotary shaft 4 such
that the type wheel 8 can be rotated with a
slidingly moved along the rotary shaft 4. The
type wheel 8 carries a plurality of type ele-
ments 8a, 8b. . . 8l on the circumferential
surface thereof.

Reference numeral 9 (refer to Fig. 4) de-
notes an electromagnet for use in selecting
type elements. The electromagnet 9 is ener-
gized to attract a lever 10 to allow the same
to come into engagement at its free end with
a pawl 2d of the ratchet 2. Reference numeral
11 denotes a spring adapted to return the
lever 10 to an upper position when the elec-
tromagnet 9 is deenergized.

The assembling and a type selection opera-
tion of a type setting device according to the
present invention will be described.

The ratchet 2 is fixedly mounted by press fit
on a predetermined portion of the rotary shaft
4. The spring clutch 7 is fitted around the leg
2a of the ratchet 2.

The bearing 5 with the side plate 6 inserted
on the central portion ba thereof is mounted
on the rotary shaft 4, and the spring clutch 7
is brought into engagement with its one end
7 a within the recess 6a provided in the side
plate 6. The drive gear 1 with another spring
clutch 3 fitted around the boss 1b thereof is
then mounted on the rotary shaft 4, and the
spring clutch 3 is brought into engagement
with its one end 3a within the recess 2e
provided in the ratchet 2. Thus, a structure in
an assembled state as shown in Fig. 1 is
obtained. Incidentally, the type wheel 8 is
mounted on the rotary shaft 4 beforehand.

A type selection operation of the mecha-
nism thus assembled with now be described.
When a printing instruction is given, the

motor is started, and the motor thereafter
continues to be rotated at a predetermined
speed until a signal representative of the com-
pletion of printing has been generated.

When the motor is started, the drive gear 1
begins to be rotated, and the spring clutch is
tightened. When the spring clutch is rotated
as it is tightened, the ratchet 2 and the rotary
shaft 4, on which the ratchet 2 is fixedly
mounted, are rotated together since the spring
clutch 3 is engaged at its one end 3a with the
recess 2e in the ratchet 2.

The rotary shaft 4 is provided thereon with
a rotary encoder consisting of a slit disc (not -
shown). The slit disc is provided with a home
position slit and a type position indication slit
in the peripheral portion thereof.

When information on the position of a type
element for a character to be printed (informa-
tion on the position of the character with
respect of the home position) is given by a
controller (not shown), the number of slits
counted from the home position is detected
by a detection means to easily locate the
desired type element in the printing position.



GB2056917A 3

10

15

20

25

30

35

40

45

50

55

60

65

At the same time that the desired type ele-
ment is located in the printing position, the
electromagnet 9 is energized to allow the
lever 10 to be attracted thereto so that lever
10 comes into engagement at its free end
with the pawl 2d of the ratchet 2. As a result,
the ratchet 2 stops being rotated. Accord-
ingly, the rotary shaft 4 aiso stops being
rotated, and a desired type element is selected
with the type wheel 8 in a stopped state.

When the ratchet 2 stops being roated, the
spring clutch on the boss 1b is instantly
loosened so that the ratchet 2 is released
immediately from the drive gear 1. The rotary
movement of the drive gear 1 is not thereafter
transmitted to the ratchet 2 until the electro-
magnet 9 has been deenergized.

While the type wheel is in a stopped state,
a printing operation (hammering) is carried
out, and the electromagnet 9 is thereafter
deenergized. The type wheel 4 is then later-
ally transferred to carry out the same opera-
tion repeatedly. In like manner, the printing of
one line can be accomplished.

The spring clutch 7 works such as to pre-
vent the rotary shaft 4 from being rotated in
the reverse direction. If the spring clutch 7 is
not provided, the ratchet 2 will be rotated a
little in the reverse direction due to a force in
the reverse direction generated when the
spring cluich 3 on the boss 15 loosens as the
lever 10 is withdrawn from the pawls 2d. This
causes a decrease in precision of focation of
the type elements. If the spring clutch 7 is
arranged such that it is engaged at its one
end 7 a with the recess 62 in the side plate 6,
the reverse rotation of the ratchet 2 due to the
above-mentioned reverse rotational force can
be prevented.

According to the present invention, the
drive mechanism consisting of a drive gear
can be kept rotating at all times so that it is
unnecessary that the motor be started and
stopped every time a character is printed. This
allows a high-speed type selection and a high-
speed printing control. Moreover, a ccmpli-
cated motor control circuit becomes unneces-
sary so that the manufacturing cost can be
reduced to a great extent.

In addition, the transmission of power from
the drive mechanism to the type wheel is
effected by the drive gear, spring clutches and
ratchet oniy. This permits produing at a low
cost miniaturized printers of a small weight
having a reduced number of paris.

The present invention is not, of course,
limited to the above-described embodiment; it
may be modified in various ways within the
scope of the appended claims.

CLAIMS

1. A device for positioning a selected one
of a plurality of type elements carried on the
circumference of a type wheel in a printing
position, including a ratchet gear connected

110

for rotation with said type wheel, a drive gear
adapted to be driven by a motor, means
including a first spring element connected to
said ratchet gear for normally rotating said

70 ratchet gear during rotation of said drive gear
but allowing the rotation of said ratchet gear
to be stopped, means operated electromagnet-
ically for stopping rotation of said ratchet gear
when a selected type element is in a printing

75 position, and means including a second spring
element engaged with said ratchet gear for
preventing reverse rotation of said ratchet
gear when said stopping means is released.

2. A device according to claim 1, said

80 drive gear including a central hub and said
first spring element being comprised by a coil
spring wrapped around said hub.

3. A device according to claim 2, said coil
spring having an end portion extending out-

85 wardly.

4. A device according to claim 3, said end
porton being held by said ratchet gear.

5. A device according to claim 4, said
ratchet gear having a boss protruding cen-

90 trally, said second spring element being com-
prised by a second coil spring wrapped
around said boss in a direction opposite to the
windings of said first coil spring.

6. A device according to claim 5, said

95 second coil spring having an end portion
extending outwardly.

7. A device according to claim 6, said end
portion of said second coil spring being held
in fixed position.

100 8. A device according to claim 7, said end

portion of said second coil spring being held
by a frame portion of the device.

9. A device according to claim 1, said
type wheel being movable laterally along its

105 axis of rotation.

10. A device according to claim 1, said
stopping means including a solenoid and a
lever adapted to engage said ratchet wheel
upon activation of said solenoid.

11. A type setting device substantially as
hereinbefore described with reference to the
accompanying drawings.
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