
PATENT SPECIFCATION   (11)  1 544 756 (21) Application No. 30473/77
(22) Filed 20 July 1977   (19) (31) Convention Application No. 51/086 750
(32) Filed 21 July 1976 in (33) Japan (JP) (44) Complete Specification
published 25 April 1979 (51) INT. [err] B41J 7/48 (52) Index at acceptance
B6F  402 414 441 451 CR (54) PRINTER (71)  We, SHINSHU  SEIKI   KABUSHIKI
and a selecting device for selectively causing KAISHA, a Japanese Company
of 3-5, 3-  each engaging means (a)to engage one of a chome, Owa, Suwa-shi,
Nagano-ken, Japan,  plurality of axially extending grooves in the and
KABUSHIKI  KAISHA SUWA SHIKOSHA, a  shaft corresponding  to  a  desired
print 5  Japanese Company of 3-4, 4-chome, Ginza,  character ring so that
the latter subsequently  55 Chuo-kue  Tokyo, Japan, do hereby declare
rotates with the shaft until the desired print the invention, for which we
pray that a  characters come to the printing position, and patent may
be.granted to us,.and the method  (b) to disengage the groove when the
print- by which it is to be performed, to be par-  ing.operation-has been
performed, Prefer- 10  ticularly described in and by the following  ably
each engaging means includes a pawl 60 statement: -                       .
pivotally mounted on the respetcive print This 'invention relates to
printers.   character ring and having a pawl portion to According to the
present invention there is  engage the grooves in the shaft and a resilient
provided a printer comprising: a plurality of  portion for urging the pawl
portion towards 15  print character rings each of which has,  the shaft.
65 on its periphery, a plurality of print char-      The printer may
include electromagnetic acters; a shaft upon which the print character
means for causing each selecting means to rings  are  mounted. coaxially
therewith;  release the respective engagement means so selecting means for
causing, during a print  that the latter moves from a pasition spaced 20
character selecting operation, a desired print  from the shaft to a
position in engagement 70 character on each print character ring to  with
one of the grooves in the shaft. Each be rotated by the shaft to a printing
position  electromagnetic means preferably includes a in which a printing
operation is performed;  restraining member being arranged to pre-
resetting means for causing, 'during' a re-  vent movement of the
respective selecting 25  setting operation, the print character rings
means when the electromagnetic device is 75 to be rotated by the shaft to
an initial wait-  not operated and permitting movement of ing state after
the printing operation has  the respective selecting means when the been
performed; and drive means for caus-  electromagnetic device is energised
by a ing the shaft to rotate at one speed during  command signal. 30  the
print  character  selecting  operation, and   The invention is illustrated,
merely by  80 at a different speed during the resetting  way or example, in
the accompanying draw- operation, the drive means comprising two  ings, -in
which: toothed driving wheels of different diameter,    Figure 1 is an
exploded perspective view one of which drives the shaft during the  of part
of a printer known in Japan 35 print character selecting operation and the
Figure 2 is a timing shaft illustrating  85 therof which drives the shaft
during the  operation of the printer of Figure 1, resetting operation.
Figure 3 is an exploded perspective view In the preferred embodiment the
control  of part of a printer according to the present means is "such that
the shaft rotates at a  invention, 40 faster rate during the resetting
operation    Figures 4 to 6 illustrate the positions of 90 than  during the
print character selecting  gears of the printer of Figure 3- during
operation. The control means may be such  operation thereof, and that the
shaft is stationary during the print-    Figure 7 is a timing chart
illustrating the ing operation .                        operation of the
printer of Figure 3. 45   Preferably the printer includes hammer    A
conventional printer known in- Japan  95 means for applying a printing
medium to  is illustrated in Figure 1. A driven gear the desired print
characters in the printing 2 engages with a driving gear 1 and trans-
position during a printing operation.    mits its rotation to a shaft 3
which carries The selecting means may include engaging  a plurality of
type-metal or print character 50  mearls mounted on each print character
ring  wheels 4 (only one shown) which have type- 100  



1,544,756                                     2 metals or print characters
12 on their per-   In this the selecting operation pheries. For each wheel
4, there is a spring  and the resetting operation each require the 5- havng
one end engaged with a plate 6  driven gear 2 to perform a substantially
com- secured to the shaft 3 and the other end. plete revolution. Figure 2
is a timing chart 5 therof engaged with a pin    on  the wheel of the
operation of the printer, the reset- 70 4. A respective selecting
engages  ting operation taking a time [err], and the with teeth 13 provided
[err] wheel 4 to     equal time [err]. The time of a substantially stop a
desired print character 12 in a print- ing position. The selecting pawl 7
is oper-  printing operation is therefore relatively 10 ated by an
electromagnet which is energised  long.                              75 by
a command signal. During a printing    In order to shorten the whole
printing operation a hammer 10 presses the desired  operation the time
taken for the selecting print characters 12 to form printing on print-
operation and th e time taken for the re- ing paper 9. setting operation
must be shortened, but When the driving gear 1 is rooted in the
when doing so, the time ts allowed to move 80 direction of arrow a by means
of a motor the wheels 4 by one position will be (not shown), the driven
gear 2 rotates in  shortened, with the result thata time extend- the
direction of arrow b  The shaft 3 will ing between applying a command
signal to thus rotate together with the plates 6 in the  the electro-magnet
8 and when the respec- 20  direction of arrow b. In addition, the rota-
tive wheel 4 is stopped by the selecting pawl 85 tion of the shaft 3 will
be transmitted to  7 will be reduced. This leads to inaccurate the wheels 4
through the respective springs  operatation and reduces reliability. To
avoid 5. When a desired point character on a  this problem, it is necessary
to increase given wheel 4 comes to the printing position, the size of the
electromagnet 8 but this 25  the respective electromagnet 8 is energised
measure has the disadvantage that the size 90 to move an attraction plate
81 engaged  and energy consumption of the printer is with the respective
selecting pawl 7 in the  increased. direction of the arrow c. The selecting
pawl The timing pulses shown in Figure 2 are 7 is thus released and pivots
in the direc- produced in synchronism with the movement 30  tion of arrow d
under the action of a spring  of the shaft 3 and each corresponds to a 95
member 11 and engages one of the teeth 13  position of a given print
character. When so that further rotation of the given wheel the hammer 10
presses the printing paper 14 is prevented. Thus the desired print against
the desired print characters, the charater is topped at the printing
position. driven gear 2 and the shaft 3 are rotating. 35    Even when
rotation of one or more of the  so a frictional load is placed upon the 100
wheels 4 is stopped, the shaft 3 will continue  wheels 4 and the shaft 3.
Since this fric- to rotate and wind up the springs or springs  tional load
may be large, energy consump- 5 of the stop wheel or wheels. After the
tion of the printer is increased. shaft 3 has performed substantially a
com-   One embodiment of a printer according   - 40 plete revolution, all
the wheels 4 will have  to the present invention is illustrated in 105 been
rotated and stopped with the desired  Figure 3. A first driving gear 31 has
a print characters on the periphery thereof in  toothed portion 311 and a
non-toothed por- the printing position. Thereafter, the ham- tion 312 on
its periphery and arcuate pro- mer 10 will press the desired print
characters  jections 313, 314. A second driving gear 45  against the
printing paper 9 to form printing  32 which is either secured to or formed
110 thereon. During this printing operation, the  integrally with the first
driving gear 31 has shaft3 continues to rotate.            a toothed
portion 321, a non-toothed portion After the printing operation is
completed, 322 and arcuate projections 323, 324. The a resetting operation
takes place to return  diameter of the toothed portion 311 of the 50
the wheels 4 to their original state. The  first driving gear 31 is
different ffrom the 115 driven gear 2 performs a further substantially
diameter of the toothed portion 321 of the complete revolution in the
direction of second driving gear. A first driven gear arrow b and during
this time the selecting  33 which has a toothed portion 332 and a pawls 7
are moved in the direction of arrow  non-toothed portion 331 at locations
corre- 55 [err] by means (not shown) and retained out sponding to the
projections 313, 314 of the 120 of engagement with the teth 13 by means
first driving gear is in engagement with the of the attraction 81. When the
engagement first driving gear. The second driven gear 



between the teeth 13 and the selecting pawls  34, which is either secured
to or formed 7 is released, the wheels 4 will rotate under integrally with
the first driven gear 33, has 60  the action of the springs 5 until the pin
15  a toothed portion 342 and a non-toothed 125 provided on each wheel 4
abuts with the  portion 341 at locations corresponding to respective plate
6. The printer is thus the projections 323, 324 of the second driv-
returned to the original state and is in a   g gear 32 and is in engagement
with the condition ready for the next printing opera  second driving gear
32. In Figure 3 the 65 tion.                                   first
driving gear 31 and the second driving 130    3
1,544,756                 3 gear 32, andthe first driven gear 33 and the
because the respective pawl members 37 second driven gear 34 are shown
separately  provided on the wheels 36 are locked by for the sake of
clarity. Additionally, the respective trigger levers 38.  Moreover, first
driving gear 31 and the first driven  a positioning member is resiliently
engaged 5 gear 33, and the second driving gear 32 and  with a projection
362 provided on a side 70 the second driven gear 34 are actually en-  wall
of each wheel 36. Therefore, any tend- gaged with each other, but again for
con-  ency of the wheel 36 to rotate in the direc- venience they are shown
apart.           tion of an arrow g, due to rotation of the A shaft 35
which is secured to the first shaft 35, causes the respective pawl 37 to 10
and second driven gears 33, 34 has a plurality  pivot about a pivot point
371 in the direction  75 of axially extending grooves in its periphery. of
an arrow h and comes to rest when it A plurality of type-metal or print
character  abuts a pin 363 provided on the respective wheels 36 (only one
shown) are mounted  wheel 36. Consequently, each pawl 37 is on the shaft 35
and each carries a plurality  out of engagement with the grooves in the 15
of type-metals or print characters 361 on  shaft 35 and the respective
wheel 36 will 80 it periphery. A resilient pawl member 37  not rotate even
though the shaft 35 rotates. is provided on each wheel  36 so as to  In
order to bring a desired print character engage with the grooves on the
shaft 35. A   on each wheel 36 to the printing position, respective trigger
lever 38 causes each pawl the respective electromagnet 39 is energised 20
37 selectively to be engaged with the dis-  by a command signal when a
groove in the 85 engaged from  the shaft 35. An electro-  shaft 35, which
groove corresponds to the magnet 39 selectively controls each trigger
desired print character, is in a position to lever 38. A hammer 40 is
arranged to cause  be engaged by the pawl 37. Energisation printing paper
41 to contact desired print of the electromagnet causes an attraction 25
characters 361 in a printing position during  plate 42 to move and to be
disengaged from  90 a printing operation.                    the respective
trigger lever 38. The trigger The operation of the printer illustrated
lever pivots in a direction of an arrow k in Figure 3 will now be described
with refer-  and becomes disengaged from the pawl 37. ence to Figures 4, 5
and 6. Figure 4 illus-  The pawl 37 tends to rotate in the direction 30
trates a waiting state of the first and second  of arrow I by virtue of a
resilient portion  95 driving gears 31, ;32 and the first and  373 thereof,
so that when the trigger lever second driven gears 33, 34. That is, this
38 becomes disengaged from the pawl 37, may be a waiting state of the
printer itself. the latter will rotate in the direction of the In the
waiting state, the arcuate projection  arrow l, engaged with the groove in
the shaft 35  314 of the first driving gear 31 is located in  35
corresponding to the desired print char- 100 the non-toothed portion 331 of
the first acter and the wheel 36 will thus then rotate driven gear 33, the
arcuate projection 324  with the shaft 35. When the desired print of the
first driving wheel 32 is located in  characters on all the wheels 36
arrive at the non-toothed portion 341 of the second  the printing position,
the first and second 40  driven gear 34, and the driven gears are  driving
wheels 31, 32 and the first and 105 in a locked condition.
second driven wheels 33, 34 are located The first and second driving gears
31, 32  relative to one another as shown in Figure will rotate in the
direction of arrow n when  5. The print character selecting operation a
motor (not shown) is energised. The  has thus been performed. 45  second
driving gear 32 will thus disengage    Next, a printing operation will be
des- 110 the second driven gear 34 because the  cribed. The first driving
gear 31 ceases to toothed portion 342 thereof will be adjacent drive the
first driven gear 33 after one revolu- the non-toothed portion of the
driving gear  tion and the arcuate projection 313 enters 



32. On the other hand, the first driving  the non-toothed portion 331 of
the first 50  tear 31 will rotate the first driven gear 33  driven gear 33
to lock the latter. The 115 in the direction of an arrow f because the
arcuate projection 323 of the second driving toothed portion 315 thereof
meshes with  gear 32 enters the non-toothed portion 341 the toothed portion
322 of the first driven  of the second driven gear 34 to lock the gear 33.
The first driving gear 31 and the  latter. In this condition, even if the
first 55  second driven gear 33 will continue to rotate  and second driving
gears 31, 32 rotate in 120 up until the condition shown in Figure 5  the
direction of arrow n, the first and second is reached. That is to say, the
first driven  driven gears 33, 34, will not rotate. Accord- gear 33 will
perform a substantially com-  ingly, the shaft 35 does not rotate and
during plete revolution during aprint character  this time the hammer 40
will press the 60  selecting operation. The print character  printing paper
41 against the desired print 125 selecting operation will now be described.
characters. When the first driven gear 33 starts to    Finally, a resetting
operation will be des- rotate, the shaft 35 secured thereto will start
cribed. Figure 6 illustrates the state of the to rotate. However, even
though the shaft first and second driving gears 31, 32 and 65  may rotate,
the wheels 36 will not rotate  the first and second driven gears 33, 34
after 130    4                     1,544,756
4 die printing operation has been completed pared to the energy consumption
of the and the shaft 35 is about to be rotated once  printer of Figure 1.
more. When the first driving gear 31 rotates in the direction' of the arrow
n; the arcuate    WHAT WE CLAIM  IS:- 5  projection 313 will release the
first driven   1. A  printer comprising: a plurality of 70 gear 33 and,
when it rotates further, the  print character rings each of which has,
engagement with the first driven gear 33  on its periphery, a plurality of
print char will be eliminated by the non-toothed por-  acters; a shaft upon
which the print character tion 312 of the first driving gear. On the  rings
are  mounted coaxially  therewith; 10  other hand, while the second driving
gear selecting  means for causing, during a print 75 32 is releasing the
second driven gear 34,  character selecting operation, a desired print the
toothed portion 321 thereof will mesh  character  on each print character
ring to with the toothed portion 342 of the second  be rotated by the shaft
to a printing position driven gear 34, thus rotating the latter in the  in
which a printing operation is performed; 1.5  direction of arrow  f. This
rotation will  resetting means for causing, during a re-  80 continue' up
until the first and second driving  setting operation, the' print character
rings gears 31, 32 and the first and second driven  to be rotated by the
shaft to an initial wait- gears 33, 34 are in the respective locations  ing
state after the printing operation has shown in Figure 4.
been performed and drive means for caus- 20    In the selecting operation,
the trigger levers  img  the shaft to rotate at one speed during  85 38
rotated in the direction of arrow k and  the print character selecting
operation, and to reset' them they'are pivoted in the direc-  at a
different speed during the resetting tion of an arrow m by means (not
shown)  operation. the drive means comprising two and are retained in the
waiting state by the  toothed driving wheels of different diameter, 25
respective attraction plates 42. As the shaft  one of which drives the
shaft during the  90 35 rotates through one revolution, the pawl print
character selecting operation and the 37 of each wheel 36 will abut the
trigger  other of which drives the shaft during the lever 38 and
consequently will rotate in the  resetting operation. direction of the
arrow h until the engage-    2. A  printer -as claimed in claim  1 in 30
ment of the groove in the shaft 35  is re-  which the control means is such
that- the 95 leased, and finally will rotate the wheel 36  shaft rotates at
a faster rate during the in the direction of the arrow g by means
resetting operation 'than during the print of the respective positioning
member 44. character selecting operation. Thus the wheel 36 will become
stationary    3. A printer as claimed in claim 1 or 2 35 and be reset in
the waiting state.          in which the control means are such that 10 In
the printer illustrated in Figure 3, the  the shaft is stationary during'
the printing rotation of the shaft 35 during the print  operation.
character selecting operation is effected via  4. A printer as claimed in
any preced- the first driving gear 31 and the first driven  ing
claimincluding hammer means for apply- 



40 gear 33, and during the resetting operation  ing a printing medium to
the desired print 105 is effected via the second driving gear 32
characters in the printing position during and the second driven gear 34.
The gear  a printing operation. ratios are, however, not the same during
the    5. A printer as claimed in any preced- two operations, so, as shown
in the timing  ing claim in which the selecting'means in- 45  chart of
Figure 7, the resetting operation  cludes engaging means mounted on each
110 takes a [err] which is shorter than the time [err]  print character
ring and a selecting  device for the print character selecting operation.
for selectively causing each en     means  - Thus.the cycle time of the
whole printing  (a)to engage one of a plurality of   axially Operation can
be shortened by an amount  extending grooves in the shaft correspond- 50
equal to the reduction in the time for the  ing to desired print character
on the respec- 115 resetting operation. Thus the speed of the  tive print
character ring so that the latter printer is increased. Further, since it
is  subsequently rotates with the shaft until the possible to make the time
taken for the print  desired print characters come to the print- character
selecting operation longer, the  ing position, and (b) to disengage the
groove 55  time for which electromagnet 39 is ener-  when the printing
operation has been per- 120 gised may be increased so that the size of
formed.                        '       - the electromagnet can be reduced
and the  6.  A printer as claimed in claim 5 in reliability of the printer
be improved.  which each engaging means includes a pawl The timing pulses
shown in Figure 7 are  pivotally, mounted on the respective print 60
generated in sychronization with rotation  character ring and having a pawl
portion  125 of the shaft 35 and are signals indicating  to engage the
grooves in the shaft and a timing of energisation of the  electromagnet
resilient portion for urging the pawl portion 39. Since the wheels 36 do
not rotate  towards the shift. during the printing operation the energy.
7.  A printer as claimed in claim 5 or 6 65 consumption of he printer is
reduced com-  including electromagnetic means for causing 130    4
1,544,756                                      4 the printing operation has
been completed  pared to the energy consumption of the and the shaft 35 is
about to be rotated once  printer of Figure 1. more. When the first driving
gear 31 rotates in the direction of the arrow n, the arcuate    WHAT WE
CLAIM IS:- 5 projection 313 will release the first driven    1. A printer
comprising: a plurality of 70 gear 33 and, when it rotates further, the
print character rings each of which has, engagement with the first driven
gear 33  on its periphery, a plurality of print char- will be eliminated by
the non-toothed por-  acters; a shaft upon which the print character tion
312 of the first driving gear. On the  rings are mounted  coaxially
therewith; 10 other hand, while the second driving gear  selecting means
for causing, during a print 75 32 is releasing the second driven gear 34,
character selecting operation, a desired print the toothed portion 321
thereof will mesh  character on each print character ring to with the
toothed portion 342 of the second  be rotated by the shaft to a printing
position driven gear 34, thus rotating the latter in the  in which a
printing operation is performed; 15 direction of arrow  f. This rotation
will resetting means for causing, during a re- 80 continue up until the
first and second driving  setting operation, the print character rings
gears 31, 32 and the first and second driven  to be rotated by the shaft to
an initial wait- gears 33, 34 are in the respective locations  ing state
after the printing operation has shown in Figure 4.
been performed; and drive means for caus- 20   In the selecting operation,
the trigger levers  ing the shaft to rotate at one speed during  85 38
rotated in the direction of arrow k and  the print character selecting
operation, and to reset them they are pivoted in the direc- at a different
speed during the resetting tion of an arrow m by means (not shown)
operation, the drive means comprising two and are retained in the waiting
state by the  toothed driving wheels of different diameter, 25  respective
attraction plates 42. As the shaft one of which drives the shaft during the
90 35 rotates through one revolution, the pawl print character selecting
operation and the 37 of each wheel 36 will abut the trigger other of which
drives the shaft during the lever 38 and consequently will rotate in the
resetting operation. direction of the arrow h until the engage-   2. A
printer as claimed in claim  1 in 30 ment of the groove in the shaft 35 is
re-  which the control means is such that the 95 



leased, and finally will rotate the wheel 36  shaft rotates at a faster
rate during the in the direction of the arrow g by means  resetting
operation than during the print of the respective positioning member 44.
character selecting operation. Thus the wheel 36 will become stationary
3. A printer as claimed in claim 1 or 2 35 and be reset in the waiting
state.        in which the control means are such that 100 In the printer
illustrated in Figure 3, the  the shaft is stationary during the printing
rotation of the shaft 35 during the print operation. character selecting
operation is effected via   4. A printer as claimed in any preced- the
first driving gear 31 and the first driven  ing claim including hammer
means for apply- 40 gear 33, and during the resetting operation  ing a
printing medium to the desired print 105 is effected via the second driving
gear 32  characters in the printing position during and the second driven
gear 34. The gear  a printing operation. ratios are, however, not the same
during the    5. A printer as claimed in any preced- two operations, so, as
shown in the timing  ing claim in which the selecting means in- 45  chart,
of Figure 7, the resetting operation  cludes engaging means mounted on each
110 takes a [err] which is shorter than the time [err]  print character
ring and a selecting device for the print character selecting operation.
for selectively causing each engaging means Thus the cycle time of the
whole printing  (a) to engage one of a plurality of axially operation can
be shortened by an amount extending grooves in the shaft correspond- 50
equal to the reduction in the time for the  ing to a desired print
character on the respec- 115 resetting operation. Thus the speed of the
tive print character ring so that the latter printer is increased. Further,
since it is  subsequently rotates with the shaft until the possible to make
the time taken for the print desired print characters come to the print-
character selecting operation longer, the  ing position, and (b) to
disengage the groove 55 time for which electromagnet 39 is ener-  when the
printing operation has been per- 120 gised may be increased so that the
size of formed. the electromagnet can be reduced and the    6. A printer as
claimed in claim 5 in reliability of the printer be improved.  which each
engaging means includes a pawl The timing pulses shown in Figure 7 are
pivotally mounted on the respective print 60 generated in synchronization
with rotation  character ring and having a pawl portion 125 of the shaft 35
and are signals indicating  to engage the grooves in the shaft and a timing
of energisation of the electromagnet resilient portion for urging the pawl
portion 39. Since the wheels 36 do not rotate  towards the shaft. during
the printing operation the energy    7. A printer as claimed in claim 5 or
6 65 consumption of the printer is reduced com-  including electromagnetic
means for causing 130    1,544,756 each selecting means to releae the
respec- ment of the respective selecting means when tive engagement means
so that the latter  the electromagnetic device is energised by a moves from
a position spaced from the shaft  command signal.                       15
to a position in engagement with one of the    9. A printer substantially
as herein des- 5  grooves in the shaft.                    cribed with
reference to and as shown in 8. A printer as claimed in claim 7 in  Figures
3 to 7 of the accompanying drawings. which each electromagnetic means
includes           J. MILLER & CO., a restraining member and an
electromagnetic      Agents for the Applicants, device, the restraining
member being ar-          Chartered Patent Agents, 10 ranged to prevent
movement of the respec-              Lincoln House, tive selecting means
when the electromagnetic     296-302 High Holborn, device is not operated
and permitting move-        London, WC1V 7JH. Printed for Her Majesty's
Stationery Office by Burgess & Son (Abingdon), Ltd.-1979. Published at The
Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from which
copies may be obtained.    


