
PATENT SPECIFICATION (11)  1581 143 (21) Application No. 13160/77    (22)
Filed 29. March 1977   (19) (31) Convention Application No; 511041037 (32)
Filed 12 April 1976 in (33) Japan  (JP) (44) Complete Specification
published 10 Dec. 1980 (51) INT. CL.[err] B65H 17/20 (52) Index at
acceptance B8R  8D1D RW4 (54) PAPER FEED MECHANISM .(71)   We, SHINSHU
SEIKI KABUSHIKI, a  to move from the first position to the second Japanese
Company of 3-5, 3-chome,  Owa, position. :Suwa-shi, Nagako-Ken, Japan and
KABUSHIKI    In the preferred embodiment the return KAsHA SUWA SEIKOSHA, a
Japanese Com-  means is constituted by a cam mounted on a 5 pany of 3-4,
4-chome, Ginza, Chuo-Ku, further wheel driving the engaged with the 55
Tokyo, Japan, do hereby declare the inven-  driving wheel, the cam, in
operation, engag- tion, for which we pray that a patent may be  ing a part
of the driving wheel to move it granted to us, and the method by which it
is  from the second position to the  first position. to be performed, to be
particularly described    Preferably the selecting means comprises 10 in
and by the following statement:-      a pivotally mounted lever which in
one posi- 60 This invention: relates to paper feed mech-  tion prevents
axial movement of the driving anisms for compact printers.            wheel
from the first position and which in Conventional intermittent paper feed
mech-  another position permits axial movement of anisms for compact
printers are used, a  thedrivingwheelfromthefirstposition. 15 plunger, a
cam and link, and a clutch. In the    The mechanism may include an electro
65 case of a quick paper feeding operation, the  magnet for moving the
lever between the said plunger must be operated several  times to  one
position and said another position. 



feed the paper. Thus a relatively large size of   The mechanism may include
resilient means plunger is required and this increases cost  for moving the
lever from said another posi- 20 -and requires a. large driving current. In
the  tion to said one position.       70 case where a clutch and a cam
linkage are   In the preferred embodiment the driven used, in conventional
paper feed mechanisms  wheel carries two sets of gear teeth which are the
noise of operation is relatively high and  selectively engageable with
respective recess -these parts must be operated several times  portions and
tooth portions of the driving 25  to effect a quick paper feeding
operation. wheel to alter the gear ratio therebetween.   75 Moreover, an
operating control circuit is    According to a further aspect of the
present required to drive the paper feed mechanism  invention there is
provided a compact printer and this is complicated and operating times
having a paper feed mechanism as recited increase in proportion to the
number of above. 30 operations required. This is clearly undesir-   The
invention is illustrated, merely by way 80 able.
of example,  in the accompanying drawings, -According to one aspect of the
present  in which:- invention there is provided a paper feed    Figure 1 is
a schematic perspective view of -mechanism comprising: a driven wheel for
a paper, feed mechanism according to the 35 rotating a paper feed roller; a
driving wheel  present invention; and            85 arranged to drive the
driven wheel; causing    Figures 2 to 11 illustrate the operation of means
for causing the driving wheel to move  the paper feed mechanism of Figure
1. Axially from a first position to a second posi-   Referring first to
figure 1, there is illustrated (tion; return means for returning the
driving one embodiment of a'paper feed mechanism 40 means from the second
position to the first  according to the present invention for a coin- 90
position; and selecting means for selectively  pact printer. A driven shaft
1 is fixed to:a maintaining the driving wheel in the first  driven wheel 2
provided with driving teeth 3 position and permitting the driving wheel to
and a return cam 4. The shaft 1 is supported be movedfrom the first
position to the second  by a bearing 32 secured to a frame 31 and is 



45 position, the arrangement. being such  that  driven by a motor (not
shown) so as to rotate 95 . the gear ratio between the driving wheel and
the  wheel 2 in a direction 101. A driving the driven wheel is different in
the first and  wheel 6 has driving teeth 7, a disc portion 8 second
positions of the driving wheel.  which is disposed  to contact the cam 4, a
Preferably the causing means is a resilient  cylindrical cam 9 provided
with tooth recess 50  member.arranged to urge the driving wheel portions
12, 13 on  a part of the peripheral 100    1,581,143
2 thereof, a regular paper feeding tooth portion the spring 24 because the
electromagnet 27 10  corresponding to  the recess portion 12, ais
de-energised. The lever 23 is, therefore,  in rapid paper feeding to
portion 1 1 correspond-  contact with the  shaft  5. The wheel 2 rotates
ing  to the recess portion 13 and a differential  in the direction 101 and
the cam 4 is out  of cam 14 provided on a cylindrical portion 15.
engagement of the disc portion of the wheel 70 Thewheel 6 is  mounted for
rotation on  the  3. The wheel 6 is urged in the direction  107 shaft 5 and
can slide in the axial direction.  by the spring 17 and the cylindrical
portion When the wheel 6is rotated in adirection 101  15 of the wheel 6
contacts the  abutment  26 by the wheel 3, the disc portion 8 thereof
through the lever 23. Only the toothed portion 10  strikesagainst the cam 4
of the wheel 3 since  10 is in a position .where  it can be engaged  75 the
wheel 4 is urged in  an axial direction 101  with the piece 20.  Figure 4
shows the engage- by a spring 17 which acts between .a  pin 16 on  ment
between the toothed portion 10 and the shaft 5 and the wheel 6. The wheel
6 may  teeth 20 (as viewed in a direction B of Figure 15
The engagement of the toothed portion  10 80 31 and the cylindrical portion
15 of the  with' the  teeth  20  causes the teeth 21 to be positioned in
the  recessed portion 12 so that A  selecting lever 23 is pivotally mounted
On  the wheel  19 starts to rotate smoothly in a 



a shaft 22!and is urged in   a direction 106 by a  direction 103. After a
pre-deterinined rotation 20  spring 24 so that when released, it enters the
of the wheel  19, one  of the teeth 21 engages  85 space a to engage the
shaft 5. The lever 25 is  with the cylindrical cam 9 so as to prevent
pivotted in a direction 105 upon energisation  further rotation of the
wheel 19. Accordingly, of an electro-magnet 27. The space a  is larger
printing paper 30 is fed by an amount equal than the thickness of the lever
23 so  that the  to the toothed portion  10  and thereafter 25  latter can
pivot smoothly. Driven wheel 19   stops. Figures  5, 6 and 7 illustrate the
paper  90 carries on its periphery alternatively disposed  feed mechanism
during the rapid paper feed feeding teeth 20 and supplementary  paper  ing
operation. The lever 23 is pivotted in the feeding teeth 21 and is mounte d
for rotation  direction 105 when the electro magnet 27 is with a shaft 18.
Teeth 20 of the wheel 19  energised. The lever 23 is thus no longer dis- 30
engage with the tooth portion 10 of the wheel posed in the space a and is
disposed radially  95 6 during a regular paper feeding operation  outwardly
of the cylindrical portion 15 of and with boththe tooth portion 10 and the
the wheel 16 (figure 7).When the disc portion tooth portion 11  during a
rapid paper feeding  80 is disengaged from the cam 4, the wheel operation.
The teeth 21 engage with the recess  6  moves axially in the direction 107
under 35  portion 12 during the regular paper feeding  reaction of the
spring l7 so that the cylindrical 100 operation and with .the recess
portions '12, 13   portion 15 contacts the frame 31. The toothed during the
rapid paper feeding operation and  portion 10 and  the toothed portion 11
are lightly contact the outer periphery of the  placed in a  position where
they can be en- cylindrical cam 9 when the paper feeding  the teeth 20.
Figure 8 illustrates 40  operation is completed.                       the
engaement  between the toothed portions 105 A paper feeding roller 28,
against which is  10,11 and the teeth 20 is used in a direction applied a
paper holding roller 29, feeds print-  C of Figure 7. The wheel 19starts to
rotate ing paper 30 in a direction 104 upon rotation  in the directions 103
when the toothed portion of the roiller 29 which is ifixed to the shaft 18.
10 is engaged with one ofthe teeth 21. The 45    The operation of the paper
feed mechanism   toothed portion 11 is engaged with the next 110 



will now be described. Figure 2  is a view of  tooth  20 and the recess
portion 13 is engaged the paper feed mechanism of figure 1 in a rest  with
the next tooth 21. The wheel 19 therefore position and viewed in a
direction A. Usually,  rotates in the direction 103 by a pre-deter- after
the toothed portion 10 or the toothed  mined amount and is thereafter
prevented 50portion 11 is engaged with the teeth 20, or the  from  rotating
further by the engagement 115 recess portion  12, or 13 is engaged with the
between the toothed  portion 11 and the teeth teeth 21 so  as to cause the
printing paper 30  20. The gear ratio between  the wheel 19 and to  be fed
even if the driving wheel 6 is rotated  the wheel 6 is changed due to the
fact  that  the in  the direction  102 because the teeth 21  tooth portion
11 is  operative so that the 55  lightly contact the cylindrical  cam, the
wheel  printing paper 30 is fed rapidly. Since the 120 19 is prevented from
rotating until the next  teeth 21 lightly contact the cylindrical cam 9
paper feeding operation is required. The fact  and are slit with being
locked, a reliable that the wheel 19 is prevented from rotating  paper
feeding operation without irregular also prevents the roller 29 from
rotating and  pitch is obtaned. 60  so theprinting  paper 30 is reliably
fed with a  Figures 9,  10, and 11 illustrate a return 125 regular pitch.
operation of the paper feed mechanism.  In Figure 3 is a view similar to
figure  1 of the  Figure  9, after rapid paper feeding operation paper feed
mechanism  during regular paper  is  completed, the lever 23 is caused to
contact feeding.  The lever 23 pivots in the direction  the cylindrical
portion 15 of the wheel 6 since 65  106 and enters the space a under the
action of  the electro magnet 27 is de-energised and the 130    3
1,581,143 lever 23 is urged by the spring 27 in the direc-  wheel; causing
means for causing the driving tion 106. As shown in Figure 10, when the
wheel wheel to move axially from a first position to  60 2 is rotated in
the direction 101, the cam 4  a second position; return means for returning



moves the disc portion 8 in a direction 108  the driving means from the
second position 5 against the action of the spring 17. The wheel to the
first position; and selecting means for 6 is thus moved axially in the
direction 108 so  selectively maintaining the driving wheel in the as to
return to the rest position. The space a  first position and permitting the
driving 65 appears between the cylindrical portion 15  wheel to be moved
from the first position to and the abutment 26. On or slightly retarded,
the second position, the arrangement being 10 the start of the return of
the wheel 6, as shown  such that the gear ratio between the driving in
Figure 11, the lever 23 is urged in a direc-  wheel and the driven wheel is
different in the tion 110 by the differential cam 14 to cause it  first and
second positions of the driving 70 to enter the space a under the action of
the  wheel. spring 24 and to contact the driving shaft 5.   2. A mechanism
as claimed in claim 1 in 15 Accordingly, the toothed portion 10 returns
which the causing means is a resilient mem- to the position where it can be
engaged with  ber arranged to urge the driving wheel to the teeth 20 and
the paper feed mechanism is  move from the first position to the second 75
in the rest position as shown in Figure 1.  position. As will be
appreciated from the above dis-   3. A mechanism as claimed in claim I or
20 cussion, the regular paper feeding operation  2 in which the return
means is constituted by  - is performed by the toothed portion 10 and  a
cam mounted on a further wheel drivingly in the case of the rapid paper
feeding oper-  engaged with the driving wheel, the cam, in  80 ation, the
wheel 6 is moved axially by the  operation, engaging a part of the driving
spring 17, the lever 23 and the electro magnet wheel to move it from the
second position to 25 27 and the toothed portion 11 is engaged with  the
first position. the teeth 20 so as to change the gear ratio    4. A
mechanism as claimed in any pre- between the wheel 19 and the wheel 6. Thus
ceding claim of which the selecting means 85 the regular paper feeding
operation and the  comprises a pivotally mounted lever which in rapid paper
feeding operation can be per-  one position prevents axial movement of the
30 formed readily.                          driving wheel from the first
position and 



The paper feeding mechanism described  which in another position permits
axial above is less noisy than the conventional  movement of the driving
wheel from the first 90 paper feeding mechanisms due to a reduction
position. in the sound generated by the engagement   5. A mechanism as
claimed in claim 4 35 between the wheel 19 and the wheel 6. More-
including an electro magnet for moving the over the paper feed mechanism
described  lever between the said one position and said above has the
advantage of accuracy of parts, another position.                 95 good
assembly, compact size, low power, and    6. A mechanism as claimed in
claim 4 or low cost.                               5 including resilient
means for moving the 40   In the embodiment of the present invention  lever
from said another position to said one described above the toothed portion
10 has  position. one tooth, the toothed portion 11 has two    7. A
mechanism as claimed in any pre- 100 teeth and the cylindrical cam 9, which
prevents  ceding claim  in which the driven wheel rotation of the wheel 19
has teeth 21. The  carries two sets of gear teeth which are selec- 45
number of teeth or shape or teeth and cam  tively enageable with respective
recess por- may be changed. The spring 17 may be re- tions and tooth
portions of the driving wheel placed by other means for causing the wheel
to alter the gear ratio therebetween.  105 6 to move axially. Furthermore,
the cam 4    8. A paper feed mechanism substantially can be replaced by
other means which return  as herein described with reference to and as 50
the wheel 6 to the rest position. The lever 23, shown in the accompanying
drawings. the electromagnet 27, which operates the    9. A compact printer
having a paper feed lever 23 upon energisation thereof, may also  mechanism
as claimed in any preceding claim 110 be replaced by equivalent means.
J. MILLER & CO., Chartered Patent Agents, .55   WHAT WE CLAIM IS:-
Agents for the Applicants, 1. A paper feed mechanism comprising:
Lincoln House, a driven wheel for rotating a paper feed roller;  296/302
High Holborn, 



a driving wheel arranged to drive the driven      London WClV 7JH. Printed
for Her Majesty's Stationery Office by Burgess & Son (Abingdon), Ltd.-1980.
Published at The Patent Office, 25 Southampton Buildings, London, WC2A lAY
from which copies may be obtained.    3      f
1,581,143 lever 23 is urged by the spring 27 in the direc-  wheel; causing
means for causing the driving tion 106. As showninFigure 10,whenthewheel
wheel to move axially from a first position to  60 2 is rotated in the
direction 101, the cam 4  a second position; return means for returning
moves the disc portion 8 in a direction 108  the driving means from the
second position 5 against the action of the spring 17. The wheel  to the
first position; and selecting means for 6 is thus moved axially in the
direction 108 so  selectively maintaining the driving wheel in the as to
return to the rest position. The space a  first position and permitting the
driving 65 appears between the cylindrical portion 15  wheel to be moved
from the first position to and the abutment 26. On or slightly retarded,
the second position, the arrangement being 10 the start of the return of
the wheel 6, as shown  such that the gear ratio between the driving in
Figure 11, the lever 23 is urged in a direc-  wheel and the driven wheel is
different in the tion 110 by the differential cam 14 to cause it  first and
second positions of the driving 70 to enter the space a under the action of
the  wheel. spring 24 and to contact the driving shaft 5.   2. A mechanism
as claimed in claim I in 15 Accordingly, the toothed portion 10 returns
which the causing means is a resilient mem- to the position where it can be
engaged with  ber arranged to urge the driving wheel to the teeth 20 and
the paper feed mechanism is  move from the first position to the second 75
in the rest position as shown in Figure 1.  position. As will be
appreciated from the above dis-   3. A mechanism as claimed in claim 1 or 



20  cussion, the regular paper feeding operation  2 in which the return
means is constituted by is performed by the toothed portion 10 and  a cam
mounted on a further wheel drivingly in the case of the rapid paper feeding
oper-  engaged with the driving wheel, the cam, in  80 ation, the wheel 6
is moved axially by the  operation, engaging a part of the driving spring
17, the lever 23 and the electro magnet  wheel to move it from the second
position to 25 27 and the toothed portion 11 is engaged with  the first
position. the teeth 20 so as to change the gear ratio    4. A mechanism as
claimed in any pre- between the wheel 19 and the wheel 6. Thus  ceding
claim of which the selecting means 85 the regular paper feeding operation
and the  comprises a pivotally mounted lever which in rapid paper feeding
operation can be per-  one position prevents axial movement of the 30
formed readily.                           driving wheel from  the first
position and The paper feeding mechanism described  which in another
position permits axial above is less noisy than the conventional  movement
of the driving wheel from the first 90 paper feeding mechanisms due to a
reduction  position. in the sound generated by the engagement    5. A
mechanism as claimed in claim 4 .35 between the wheel 19 and the wheel 6.
More-  including an electro magnet for moving the over the paper feed
mechanism  described  lever between the said one position and said above
has the advantage of accuracy of parts,  another position.
95 good assembly, compact size, low power, and    6. A mechanism as claimed
in claim 4 or low cost.                                5 including
resilient means for moving the 40   In the embodiment of the present
invention  lever from said another position to said one described above the
toothed portion 10 has  position. one tooth, the toothed portion 11 has two
7. A mechanism as claimed in any pre- 100 teeth and the cylindrical cam 9,
which prevents  ceding claim  in which the driven wheel rotation of the
wheel 19 has teeth 21. The  carries two sets of gear teeth which are selec-
45  number of teeth or shape or teeth and cam  tively enageable with
respective recess por- may be changed. The spring 17 may be re-  tions and
tooth portions of the driving wheel 



placed by other means for causing the wheel to alter the gear ratio
therebetween.  105 6 to move axially. Furthermore, the cam 4    8. A paper
feed mechanism substantially -      -       can be replaced by other means
which return  as herein described with reference to and as :50 the wheel 6
to the rest position. The lever 23,  shown in the accompanying drawings.
the electromagnet 27, which operates the    9. A compact printer having a
paper feed lever 23 upon energisation thereof, may also  mechanism as
claimed in any preceding claim 110 be replaced by equivalent means.
J. MILLER & CO., Chartered Patent Agents, .55   WHAT WE CLAIM IS:-
Agents for the Applicants, 1. A paper feed mechanism comprising:
Lincoln House, a driven wheel for rotating a paper feed roller;   296/302
High Holborn, a driving wheel arranged to drive the driven        London
WCIV 7JH. Printed for Her Majesty's Stationery Office by Burgess & Son
(Abingdon), Ltd.-1980. Published at The Patent Office, 25 Southampton
Buildings. London, WC2A lAY from which copies may be obtained.    


