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sj)  Printing  apparatus  with  carriage  drive  utilized  to  feed  print  and  erase  ribbons  and/or  to  feed  the 
print  ribbon  and  shift  the  erase  ribbon. 

* 3 ®   A  printer,  including  a  first  and  a  second  feed 
q_  mechanism  supported  by  a  carriage  (17)  for  feeding 
111  a  print  ribbon  (75)  and  an  erase  ribbon  (71),  respec- 

tively,  at  least  one  rotatable  shaft  (30-31;  139)  sup- 
ported  by  the  reciprocating  carriage  rotatably  in  op- 

posite  directions,  a  one-way  clutch  (37;  147)  for 
transmitting  the  shaft  rotation  in  one  of  the  opposite 
directions  to  the  first  feed  mechanism  (48,  77:  161), 
and  inhibiting  transmission  of  the  rotation  in  the 
other  direction,  and  a  control  mechanism  (43,  61a; 
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158,  169)  for  inhibiting  transmission  of  the  shaft 
rotation  to  the  second  feed  mechanism  when  the 
printer  is  in  a  printing  mode,  and  transmitting  the 
shaft  rotation  to  the  second  ribbon  mechanism  when 
the  printer  is  in  a  correction  mode,  whereby  the 
carriage  reciprocation  activates  the  first  and  second 
feed  mechanisms.  A  converter  (44;  152)  may  be 
provided  for  converting  the  shaft  rotation  into  move- 
ments  of  a  ribbon  lift  member  (63;  123)  to  shift  the 
erase  ribbon  between  an  erasing  and  an  inoperative 
position.  The  rotation  control  mechanism  inhibits 
transmission  of  the  shaft  rotation  to  the  converter 
while  in  the  printing  mode,  but  transmits  the  rotation 
to  the  converter  while  in  the  correction  mode.  Thus, 
the  carriage  reciprocation  also  cause  the  shifting 
movements  of  the  erase  ribbon. 

F / a . 3  

32a 
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PRINTING  APPARATUS  WITH  CARRIAGE  DRIVE  UTILIZED  TO  FEED  PRINT  AND  ERASE  RIBBONS  AND/OR 
TO  FEED  THE  PRINT  RIBBON  AND  SHIFT  THE  ERASE  RIBBON 

The  present  invention  relates  generally  to  im- 
provements  in  a  printing  apparatus  having  a  car- 
riage  which  carries  a  print/erase  head,  a  print  rib- 
bon  and  an  erase  ribbon  and  which  is  moved  along 
a  platen.  More  particularly,  the  invention  is  con- 
cerned  with  improvements  to  minimize  the  size  and 
weight  of  the  mechanisms  supported  on  the  car- 
riage. 

Some  of  the  known  printers  such  as  type- 
writers  are  equipped  with  a  carriage  which  is  re- 
ciprocable  in  a  longitudinal  direction  of  a  platen. 
The  carriage  is  adapted  to  support  a  mechanism  to 
feed  a  print  ribbon,  a  mechanism  to  feed  an  erase 
or  correction  ribbon,  a  print/erase  head,  and  other 
devices,  and  is  reciprocated  by  a  drive  source 
such  as  an  electric  motor.  The  ribbon  feed  mecha- 
nisms  are  required  to  be  activated  at  suitable 
times.  It  is  desirable  to  shift  the  active  portion  of 
the  print  ribbon  between  a  rest  or  inoperative  posi- 
tion,  and  a  printing  or  operative  position  between 
the  platen  and  the  print/erase  head.  However,  this 
shifting  of  the  print  ribbon  is  not  essential.  On  the 
other  hand,  it  is  essential  that  the  active  portion  of 
the  erase  ribbon  be  shifted  between  its  rest  and 
erasing  positions.  In  the  case  where  the  print  rib- 
bon  is  not  adapted  to  be  elevated  and  lowered 
between  its  printing  and  rest  positions,  a  character 
printed  on  the  recording  medium  is  erased  while 
the  active  portion  of  the  erase  ribbon  is  located 
between  the  print  ribbon  and  the  platen  (recording 
medium).  More  specifically,  the  print/erase  head  is 
activated  to  impact  the  appropriate  type  font 
against  the  recording  medium  via  the  print  and 
erase  ribbons,  so  that  the  character  is  erased  by 
the  impacted  area  of  the  erase  ribbon.  In  the  case 
where  the  print  ribbon  is  adapted  to  be  shifted 
between  its  printing  and  rest  positions,  the  erasure 
of  a  character  is  effected  with  the  print  ribbon 
moved  to  its  rest  position  and  with  the  erase  ribbon 
moved  to  its  erasing  position.  In  this  case,  the 
print/type  head  is  activated  to  impact  the  appro- 
priate  type  font  against  the  recording  medium  via 
the  erase  ribbon  only. 

As  is  apparent  from  the  foregoing  description, 
it  is  required  that  the  print  ribbon  feed  mechanism, 
the  erase  ribbon  feed  mechanism,  the  erase  ribbon 
lift  mechanism,  and  other  devices,  be  operated 
while  they  are  supported  on  the  carriage.  If  the 
above  three  mechanisms  associated  with  the  print 
and  erase  ribbons  are  operated  by  three  exclusive 
drive  devices,  the  corresponding  three  separate  or 
independent  drive  sources  are  necessary.  The 
mounting  of  these  three  drive  sources  on  the  car- 
riage  will  not  only  increase  the  cost  of  the  printer, 

but  also  increase  the  mass  of  an  assembly  of  the 
carriage  and  the  devices  mounted  on  the  carriage, 
thereby  making  it  difficult  to  feed  the  carriage  as- 
sembly  at  a  high  rate  for  increased  printing  effi- 

5  ciency. 
A  known  solution  to  the  above  drawback  uti- 

lizes  reciprocating  movements  of  the  carriage  by 
the  carriage  drive  motor,  for  feeding  the  print  rib- 
bon,  for  example.  In  this  instance,  a  shaft  is 

10  rotatably  supported  on  the  carriage  so  that  the 
shaft  is  rotated  by  means  of  its  movement  relative 
to  the  printer  frame  when  the  carriage  is  recipro- 
cated.  The  rotating  movement  of  the  shaft  is  trans- 
mitted  to  the  print  ribbon  feed  mechanism,  to  feed 

75  the  print  ribbon.  Generally,  this  arrangement  uses  a 
one-way  clutch  which  permits  transmission  of  the 
rotation  of  the  shaft  in  one  of  opposite  directions  to 
the  print  ribbon  feed  mechanism,  but  inhibits  trans- 
mission  of  the  shaft  rotation  in  the  other  direction. 

20  Although  it  is  considered  possible  to  utilize  the 
carriage  drive  source  to  feed  the  erase  ribbon  and 
shift  its  active  portion  in  the  same  manner  as 
mentioned  above,  there  have  been  no  attempts  to 
utilize  the  carriage  drive  source  for  feeding  both  of 

25  the  print  and  erase  ribbons,  and/or  for  feeding  the 
print  ribbon  and  shifting  the  erase  ribbons.  While 
the  printer  is  in  a  normal  printing  mode,  the  feeding 
of  the  print  ribbon  is  required,  but  the  feeding  and 
shifting  of  the  erase  ribbon  are  unnecessary.  In  a 

30  correction  mode  for  erasure  or  correction  of  char- 
acters,  on  the  contrary,  the  feeding  of  the  print 
ribbon  is  not  required  while  the  feeding  and  shifting 
of  the  erase  ribbon  are  necessary.  Thus,  the  print 
ribbon  feed  mechanism,  and  the  erase  ribbon  feed 

35  or  shifting  mechanism  require  a  drive  force  at  dif- 
ferent  times,  For  this  reason,  it  has  been  consid- 
ered  difficult  to  obtain  a  practically  satisfactory 
arrangement  in  which  the  above  two  mechanisms 
are  operated  by  the  carriage  drive  source. 

40  It  is  therefore  a  primary  object  of  the  present 
invention  to  provide  a  printing  apparatus  wherein 
the  drive  source  for  reciprocating  the  carriage  is 
utilized  for  operating  at  least  one  of  the  erase 
ribbon  feed  and  shifting  mechanisms,  and  the  print 

45  ribbon  feed  mechanism. 
Another  object  of  the  invention  is  the  provision 

of  such  a  printing  apparatus  which  is  simplified  in 
construction  to  a  maximum  possible  extent. 

A  further  object  of  the  invention  is  to  provide  a 
so  printing  apparatus  wherein  the  feeding  of  the  print 

ribbon,  and  the  feeding  and/or  shifting  of  the  erase 
ribbon  are  effected  by  minimum  distances  of  sim- 
ple  reciprocating  movements  of  the  carriage  by  the 
carriage  drive  source. 
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According  to  the  invention,  there  is  provided  a 
printing  apparatus,  comprising:  a  platen  for  sup- 
porting  a  recording  medium;  a  carriage  reciproca- 
ble  in  a  longitudinal  direction  of  the  platen;  a  car- 
riage  drive  device  for  reciprocating  the  carriage;  a 
first  and  a  second  ribbon  feed  mechanism  sup- 
ported  by  the  carriage,  for  feeding  a  print  ribbon 
and  an  erase  ribbon  at  a  predetermined  pitch, 
respectively;  a  print/erase  head  supported  by  the 
carriage,  for  printing  a  character  on  the  recording 
medium  via  the  print  ribbon,  and  erasing  a  chracter 
on  the  medium  via  the  erase  ribbon;  a  first  and  a 
second  rotatable  shaft;  a  first  one-way  clutch;  an 
erase-ribbon  lift;  a  converter  mechanism;  and  a 
rotation  control  mechanism. 

The  first  and  a  second  rotatable  shaft  are  sup- 
ported  by  the  carriage  rotatably  in  opposite  direc- 
tions  when  the  carriage  is  moved  in  corresponding 
opposite  directions.  The  first  one-way  clutch  is 
adapted  to  transmit  a  rotating  movement  of  the  first 
rotatable  shaft  in  one  of  the  opposite  directions,  to 
the  first  ribbon  feed  mechanism,  and  to  inhibit 
transmission  of  a  rotating  movement  of  the  first 
rotatable  shaft  in  the  other  direction  to  the  first 
ribbon  feed  mechanism.  The  erase-ribbon  lift  mem- 
ber  is  operated  to  shift  an  active  portion  of  the 
erase  ribbon  between  an  erasing  position  in  which 
the  active  portion  is  located  between  the  print/erase 
head  and  the  recording  medium,  and  an  inoper- 
ative  position  in  which  the  active  portion  is  located 
away  from  the  erasing  position.  The  converter 
mechanism  is  adapted  to  convert  a  rotating  move- 
ment  of  the  second  rotatable  shaft  into  shifting 
movements  of  the  erase-ribbon  lift  member  to  shift 
the  active  portion  of  the  erase  ribbon.  The  rotation 
control  mechanism  inhibits  transmission  of  the  ro- 
tating  movement  of  the  second  rotatable  shaft  to 
the  converter  mechanism  when  the  apparatus  is  in 
a  normal  printing  mode,  but  transmits  the  rotating 
movement  of  the  second  rotatable  shaft  to  the 
converter  mechanism  when  the  apparatus  is  in  a 
correction  mode. 

In  the  printing  apparatus  of  the  invention  con- 
structed  as  described  above,  the  reciprocating 
movements  of  the  carriage  cause  not  only  the 
shifting  movements  of  the  erase-ribbon  lift  mem- 
ber,  but  also  a  feeding  movement  of  the  first  ribbon 
feed  mechanism  to  advance  the  print  ribbon  with- 
out  the  shifting  movements  of  the  erase-ribbon  lift 
member.  Thus,  the  apparatus  eliminates  indepen- 
dent  drive  devices  for  operating  the  print  ribbon 
feed  mechanism  and  the  erase-ribbon  lift  member. 
Accordingly,  the  cost  of  the  apparatus  is  reduced. 
Further,  the  size  and  weight  of  the  assembly  of  the 
carriage  and  the  devices  mounted  on  the  carriage 
is  minimized,  whereby  the  inertia  of  the  carriage 
assembly  is  reduced.  The  reduced  inertia  of  the 
carriage  assembly  means  reduced  capacity  of  the 

carriage  drive  device,  and  results  in  improved  print- 
ing  speed  and  enhanced  positioning  accuracy  of 
the  print/erase  head. 

According  to  one  advantageous  feature  of  the 
5  invention,  the  rotation  control  mechanism  com- 

prises  a  second  one-way  clutch  for  transmitting  the 
rotating  movement  of  the  second  rotatable  shaft  in 
one  of  the  opposite  directions,  to  the  converter 
mechanism,  and  inhibiting  transmission  of  the  rotat- 

10  ing  movement  of  the  second  rotatable  shaft  in  the 
other  direction.  The  rotation  control  mechanism  fur- 
ther  comprises  second  disabling  means  for  inhibit- 
ing  the  transmission  of  the  rotating  movement  of 
the  second  rotatable  shaft  in  the  above-indicated 

75  one  direction  when  the  apparatus  is  in  the  normal 
printing  mode. 

In  one  form  of  the  above  feature  of  the  inven- 
tion,  the  second  one-way  clutch  includes:  a  first 
coupling  member  engaging  the  second  rotatable 

20  shaft  rotatably  relative  to  each  other,  and  con- 
nected  to  the  converter  mechanism;  a  second  cou- 
pling  member  engaging  the  second  rotatable  shaft 
rotatably  relative  to  each  other;  and  a  spring  wound 
on  the  second  rotatable  shaft  so  as  to  hold  the 

25  second  rotatable  shaft,  and  having  opposite  ends 
which  engage  the  first  and  second  coupling  mem- 
bers,  respectively.  In  this  case,  the  second  dis- 
abling  means  includes:  a  detent  member  engagea- 
ble  with  the  second  coupling  member  for  inhibiting 

30  rotation  of  the  second  coupling  member;  and  an 
actuator  for  moving  the  detent  member  between  an 
engaging  position  in  which  the  detent  member  en- 
gages  the  second  coupling  member,  and  a  release 
position  in  which  the  detent  member  is  disengaged 

35  from  the  second  coupling  member. 
In  an  alternative  form  of  the  above  feature  of 

the  invention,  the  apparatus  further  comprises  a 
first  disabling  means  for  preventing  the  first  one- 
way  clutch  from  transmitting  the  rotating  movement 

40  of  the  first  rotatable  shaft  in  the  above-indicated 
one  direction  to  the  first  ribbon  feed  mechanism.  In 
this  case,  a  common  actuator  may  be  used  to 
selectively  activate  the  first  and  second  disabling 
means  such  that  one  of  the  first  and  second  dis- 

45  abling  means  is  in  an  operative  position  while  the 
other  disabling  means  is  in  an  inoperative  position. 

According  to  another  advantageous  feature  of 
the  invention,  the  apparatus  further  comprises  a 
linkage  for  transmitting  the  shifting  movements  of 

so  the  erase-ribbon  lift  member  to  the  second  ribbon 
feed  mechanism  to  feed  the  erase  ribbon.  In  this 
arrangment,  the  reciprocating  movements  of  the 
carriage  cause  a  feeding  movement  of  the  second 
ribbon  feed  mechanism,  as  well  as  the  feeding 

55  movement  of  the  first  ribbon  feed  mechanism  and 
the  shifting  movements  of  the  erase-ribbon  lift 
member,  whereby  the  mass  of  the  carriage  assem- 
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bly  and  the  cost  of  the  apparatus  are  further  re- 
duced. 

In  one  form  of  the  above  advantageous  feature 
of  the  invention,  the  linkage  includes  another  one- 
way  clutch  for  transmitting  one  of  a  lifting  and  a 
lowering  movement  of  the  erase-ribbon  lift  member 
to  the  second  ribbon  feed  mechanism,  and  inhibit- 
ing  transmission  of  the  other  of  the  lifting  and 
lowering  movements  to  the  second  ribbon  feed 
mechanism. 

In  accordance  with  another  aspect  of  the  inven- 
tion,  there  is  provided  a  printing  apparatus  com- 
prising:  a  platen  for  supporting  a  recording  me- 
dium;  a  carriage  reciprocable  in  a  longitudinal  di- 
rection  of  the  platen;  a  carriage  drive  device  for 
reciprocating  the  carriage;  a  first  and  a  second 
ribbon  feed  mechanism  supported  by  the  carriage, 
for  feeding  a  print  ribbon  and  an  erase  ribbon  at  a 
predetermined  pitch,  respectively;  a  print/erase 
head  supported  by  the  carriage,  for  printing  a  char- 
acter  on  the  recording  medium  via  the  print  ribbon, 
and  erasing  a  character  on  the  medium  via  the 
erase  ribbon;  a  first  and  a  second  rotatable  shaft 
supported  by  the  carriage  rotatably  in  opposite 
directions  when  the  carriage  is  moved  in  corre- 
sponding  opposite  directions;  a  first  one-way  clutch 
and  a  rotation  control  mechanism. 

The  first  one-way  clutch  is  adapted  to  transmit 
a  rotating  movement  of  the  first  rotatable  shaft  in 
one  of  the  opposite  directions,  to  the  first  ribbon 
feed  mechanism,  and  inhibit  transmission  of  a  ro- 
tating  movement  of  the  first  rotatable  shaft  in  the 
other  direction  to  the  first  ribbon  feed  mechanism. 
The  rotation  control  mechanism  is  adapted  to  in- 
hibit  transmission  of  the  rotating  movement  of  the 
second  rotatable  shaft  to  the  second  ribbon  feed 
mechanism  when  the  apparatus  is  in  a  normal 
printing  mode,  and  transmitting  the  rotating  move- 
ment  of  the  second  rotatable  shaft  to  the  second 
ribbon  feed  mechanism  when  the  apparatus  is  in  a 
correction  mode. 

In  the  above  printing  apparatus,  the  reciprocat- 
ing  movements  of  the  carriage  cause  a  feeding 
movement  of  the  second  ribbon  feed  mechanism 
to  advance  the  erase  ribbon,  and  a  feeding  move- 
ment  of  the  first  ribbon  feed  mechanism  to  ad- 
vance  the  print  ribbon  with  the  feeding  movement 
of  the  second  ribbon  feed  mechanism.  Thus,  the 
same  advantages  as  described  above  are  provided. 

According  to  a  further  aspect  of  the  invention, 
there  is  provided  a  printing  apparatus  which  com- 
prises:  a  platen  for  supporting  a  recording  medium; 
a  carriage  reciprocabie  in  a  longitudinal  direction  of 
the  platen;  a  carriage  drive  device  for  reciprocating 
the  carriage;  a  first  and  second  ribbon  feed  mecha- 
nism  supported  by  the  carriage,  for  feeding  a  print 
ribbon  and  an  erase  ribbon  at  a  predetermined 
pitch,  respectively;  a  print/erase  head  supported  by 

the  carriage,  for  printing  a  character  on  the  record- 
ing  medium  via  the  print  ribbon,  and  erasing  a 
character  on  the  medium  via  the  erase  ribbon;  a 
rotatable  shaft  supported  by  the  carriage  rotatably 

5  in  opposite  directions  when  the  carriage  is  moved 
in  corresponding  opposite  directions;  a  one-way 
clutch  for  transmitting  a  rotating  movement  of  the 
rotatable  shaft  in  one  of  the  opposite  directions,  to 
the  first  ribbon  feed  mechanism,  and  inhibiting 

w  transmission  of  a  rotating  movement  of  the  rotat- 
able  shaft  in  the  other  direction  to  the  first  ribbon 
feed  mechanism;  an  erase-ribbon  lift  member  for 
shifting  an  active  portion  of  the  erase  ribbon  be- 
tween  an  erasing  position  in  which  the  active  por- 

75  tion  is  located  between  the  print/erase  head  and 
the  recording  medium,  and  an  inoperative  position 
in  which  the  active  portion  is  located  away  from  the 
erasing  position;  a  converter  mechanism;  and  a 
rotation  control  mechanism.  The  converter  mecha- 

20  nism  is  adapted  to  convert  a  rotating  movement  of 
the  rotatable  shaft  into  shifting  movements  of  the 
erase-ribbon  lift  member  to  shift  the  active  portion 
of  the  erase  ribbon.  The  rotation  control  mecha- 
nism  is  operated  to  inhibit  transmission  of  the  rotat- 

25  ing  movement  of  the  rotatable  shaft  to  the  con- 
verter  mechanism  when  the  apparatus  is  in  a  nor- 
mal  printing  mode,  and  transmit  the  rotating  move- 
ment  of  the  rotatable  shaft  to  the  converter  mecha- 
nism  when  the  apparatus  is  in  a  correction  mode. 

30  In  the  instant  printing  apparatus,  too,  the  recip- 
rocating  movements  of  the  carriage  cause  the  shift- 
ing  movements  of  the  erase-ribbon  lift  member, 
and  a  feeding  movement  of  the  first  ribbon  feed 
mechanism  to  advance  the  print  ribbon  without  the 

35  shifting  movements  of  the  erase-ribbon  lift  mem- 
ber.  In  this  case,  the  apparatus  may  further  com- 
prises  a  linkage  for  transmitting  the  shifting  move- 
ments  of  the  erase-ribbon  lift  member  to  the  sec- 
ond  ribbon  feed  mechanism  to  feed  the  erase 

40  ribbon,  whereby  the  reciprocating  movements  of 
the  carriage  cause  a  feeding  movement  of  the 
second  ribbon  feed  mechanism,  as  well  as  the 
feeding  movement  of  the  first  ribbon  feed  mecha- 
nism  and  the  shifting  movements  of  the  erase- 

45  ribbon  lift  member. 
According  to  a  further  aspect  of  the  invention, 

there  is  provided  a  printing  apparatus,  comprising: 
the  carriage,  the  carriage  drive  device,  the  first  and 
second  ribbon  feed  mechanisms,  the  print/erase 

so  head,  the  rotatable  shaft,  and  the  one-way  clutch, 
which  have  been  described  above.  The  apparatus 
further  comprises  a  rotation  control  mechanism 
which  is  adapted  to  inhibit  transmission  of  the 
rotating  movement  of  the  rotatable  shaft  to  the 

55  secpmd  robbon  feed  mechanism  when  the  appara- 
tus  is  in  a  normal  printing  mode,  and  transmit  the 
rotating  movement  of  the  rotatable  shaft  to  the 
second  ribbon  mechanism  when  the  apparatus  is  in 
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pinion  8  fixed  at  its  lower  end.  The  pinion  8  en- 
gages  a  pulley  8a.  A  solenoid  9  is  secured  to  the 
upper  surface  of  the  stepping  motor  5.  The  sole- 
noid  9  has  an  armature  10  which  is  pivoted  about 

5  its  one  end  upon  energization  and  deenergization 
of  the  solenoid  9.  The  armature  10  supports  at  its 
other  end  a  spur  gear  11  and  an  upper  annular 
sawtoothed  member  12  such  that  the  gear  11  and 
the  upper  sawtoothed  member  12  are  rotatable 

w  about  an  axis  parallel  to  the  drive  shaft  6  of  the 
stepping  motor  5.  The  lower  and  upper  annular 
sawtoothed  members  7  and  12  constitute  a  toothed 
clutch.  Adjacent  this  toothed  clutch,  a  support  shaft 
13  is  disposed  on  the  stepping  motor  5,  so  as  to 

75  extend  parallel  to  the  drive  shaft  6.  The  support 
shaft  13  rotatably  supports  a  pinion  14  engaging 
the  spur  gear  11  of  the  armature  10,  and  a  worm 
15  connected  to  the  pinion  14.  The  worm  15  en- 
gages  a  worm  wheel  16  secured  to  the  platen  3. 

20  The  worm  15  and  the  worm  wheel  16  constitute  a 
worm  gearing  unit. 

When  a  carriage  return  key  (not  shown)  pro- 
vided  on  the  keyboard  4  is  activated,  the  stepping 
motor  5  is  operated  to  rotate  the  pulley  8a  via  the 

25  drive  shaft  6  and  the  pinion  8.  The  rotation  of  the 
pulley  8a  is  imparted  to  a  carriage  17  (which  will 
be  described)  through  a  wire  (not  shown)  which  is 
wound  on  the  pulley  8a  and  fixed  to  the  carriage 
17.  Thus,  the  carriage  17  is  returned  to  a  printing 

30  start  position  near  the  left  end  of  the  platen  3.  At 
the  same  time,  the  activation  of  the  carriage  return 
key  temporarily  energizes  the  solenoid  9,  causing 
the  armature  to  be  pivoted  in  the  downward  direc- 
tion,  whereby  the  upper  annular  sawtoothed  mem- 

35  ber  12  is  brought  into  engagement  with  the  lower 
annular  sawtoothed  member  7  fixed  to  the  drive 
shaft  6.  As  a  result,  the  worm  14  is  rotated  by  a 
predetermined  amount  through  the  spur  gear  11 
and  the  pinion  14,  and  the  worm  wheel  16  engag- 

40  ing  the  worm  15  is  accordingly  rotated.  In  this 
manner,  the  platen  3  is  rotated  in  a  direction  "w" 
indicated  in  Fig.  1  ,  to  advance  the  sheet  of  paper  2 
by  a  predetermined  line-to-line  distance. 

The  carriage  17  is  slidably  supported  by  two 
45  spaced-apart  guide  rods  19,  19a  which  extend  par- 

allel  to  the  platen  3,  so  that  the  carriage  17  is 
reciprocable  in  the  longitudinal  direction  of  the  plat- 
en  3.  As  shown  in  Fig.  2,  the  carriage  17  has  a 
print/erase  head  mounted  thereon.  The  print/erase 

so  head  includes  a  stepping  motor  20,  a  type  wheel 
21,  a  hammer  22  and  a  solenoid  23.  When  a 
character  key  on  the  keyboard  4  is  operated,  the 
stepping  motor  20  is  operated  by  a  suitable 
amount,  to  index  the  type  wheel  21  to  select  the 

55  corresponding  type  font  21a,  through  a  pinion  25 
and  a  spur  gear  26.  Simultaneously,  a  solenoid  23 
is  energized  to  move  an  armature  27  so  as  to 
activate  the  hammer  22.  Thus,  the  selected  type 

a  correction  mode.  In  this  arrangement,  the  recipro- 
cating  movements  of  the  carriage  cause  a  feeding 
movement  of  the  second  ribbon  feed  mechanism 
to  advance  the  erase  ribbon,  and  a  feeding  move- 
ment  of  the  first  ribbon  feed  mechanism  to  ad- 
vance  the  print  ribbon  without  the  feeding  move- 
ment  of  the  second  ribbon  feed  mechanism. 

The  above  and  optional  objects,  features  and 
advantages  of  the  present  invention  will  be  better 
understood  by  reading  the  following  detailed  de- 
scription  of  preferred  embodiments  of  the  inven- 
tion,  when  considered  in  connection  with  the  ac- 
companying  drawings,  in  which: 

Fig.  1  is  an  elevational  view  in  transverse 
cross  section  of  one  embodiment  of  a  printing 
apparatus  of  the  invention 

Fig.  2  is  an  enlarged  plan  view  of  a  carriage 
assembly  of  the  printing  apparatus,  with  its  ribbon 
cassette  removed; 

Fig.  3  is  a  perspective  view  of  a  portion  of 
the  carriage  assembly; 

Fig.  4  is  an  enlarged  front  elevational  view  of 
the  carriage  assembly; 

Figs.  5  and  6  are  elevational  views  showing 
spring  clutches  of  a  first  and  a  second  rotatable 
shaft  supported  on  the  carriage; 

Fig.  7  is  a  graph  illustrating  a  relation  be- 
tween  the  lift  amount  and  the  rotating  angle  of  a 
cam; 

Fig.  8  is  an  enlarged  right  side  view  in 
elevation  of  the  carriage  assembly; 

Fig.  9  is  an  enlarged  side  view  in  elevation 
of  the  carriage  assembly; 

Fig.  10  is  a  diagrammatic  view  illustrating 
movements  of  the  carriage  for  an  erasing  opera- 
tion; 

Fig.  11  is  a  perspective  view  of  a  part  of 
another  embodiment  of  the  invention;  and 

Fig.  12  is  a  diagrammatic  illustration  showing 
movements  of  the  carriage  of  the  embodiment  of 
Fig.  11  for  an  erasing  operation. 

Referring  to  the  accompanying  drawings,  the 
preferred  embodiments  of  the  invention  will  be 
described  in  detail. 

There  is  shown  in  Fig.  1  a  printing  apparatus  in 
the  form  of  a  typewriter  having  a  casing  1  which  is 
molded  of  a  plastic  material  in  a  generally  shallow 
box  construction.  In  a  rear  portion  of  the  casing  1  , 
there  is  disposed  a  cylindrical  platen  3  for  support- 
ing  a  recording  medium  in  the  form  of  a  sheet  of 
paper  2.  A  keyboard  4  is  accommodated  in  a  front 
portion  of  the  casing  1  .  Below  the  platen  3,  there  is 
disposed  a  drive  device  in  the  form  of  a  stepping 
motor  5  whose  drive  shaft  6  extends  in  opposite 
directions  from  its  upper  and  lower  surfaces,  such 
that  the  shaft  6  is  perpendicular  to  the  axis  of  the 
platen  3.  The  drive  shaft  6  has  a  lower  annular 
sawtoothed  member  7  fixed  at  its  upper  end,  and  a 
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font  21  a  is  impacted  by  the  hammer  22  against  the 
paper  2  via  a  print  ribbon  75  (which  will  be  de- 
scribed). 

As  shown  in  Fig.  4,  the  carriage  17  is  formed 
with  a  pair  of  cylindrical  support  portions  28,  29  at 
its  opposite  ends,  which  are  spaced  apart  from 
each  other  in  the  longitudinal  direction  of  the  platen 
3.  These  cylindrical  support  portions  28,  29  have 
parallel  vertical  bores  perpendicular  to  the  platen  3. 
As  also  shown  in  Fig.  3,  a  corresponding  pair  of 
rotatable  shafts  i.e.,  a  first  and  a  second  rotatable 
shaft  28,  29  extend  through  the  vertical  bores  of 
the  support  portion  28,  29,  so  that  the  rotatable 
shafts  28,  29  are  rotatable  relative  to  the  support 
portions,  with  their  upper  and  lower  portions  lo- 
cated  outside  the  bores.  The  rotatable  shafts  28,  29 
have  respective  first  and  second  pulleys  32,  33 
fixed  to  their  lower  ends.  As  indicated  in  Fig.  4,  a 
string  32a  is  provided  extending  horizontally  in  a 
bottom  portion  of  the  casing  1.  The  string  32  a  is 
wound  on  the  pulleys  32,  33  by  a  suitable  number 
of  turns,  as  also  shown  in  Fig.  3.  The  opposite 
ends  of  the  string  32a  are  fixed  to  the  casing  1. 
When  the  carriage  17  is  moved  in  a  direction 
indicated  at  "A"  in  Fig.  3,  namely,  in  the  printing 
direction  A,  the  pulleys  32,  33  are  rotated  by  the 
string  32a  wound  thereon,  in  a  direction  indicated 
at  "B".  As  shown  the  perspective  view  of  Fig.  3 
and  in  the  elevational  view  of  Fig.  4  in  detail,  the 
first  rotatable  shaft  30  has  a  first  one-way  spring 
clutch  37  which  consists  of  a  coil  spring  34  wound 
on  a  relatively  upper  part  of  the  shaft  30,  and  two 
coupling  members  in  the  form  of  sleeves  35,  36 
which  are  loosely  fitted  on  the  shaft  30,  such  that 
the  coil  spring  34  is  positioned  radially  inwardly  of 
the  adjacent  portions  of  the  coupling  sleeves  35, 
36.  The  opposite  ends  of  the  coil  spring  34  engage 
the  corresponding  coupling  sleeves  35,  36.  The 
lower  coupling  sleeve  35  is  provided  with  a  spur 
gear  fitted  thereon,  while  the  upper  coupling  sleeve 
36  is  provided  with  a  ratchet  wheel  39  fitted  there- 
on.  With  the  first  pulley  32  and  the  first  rotatable 
shaft  30  rotated  in  the  direction  "B",  the  coil  spring 
34  of  the  one-way  spring  clutch  37  is  tightly  wound 
on  the  first  rotatable  shaft  30  so  as  to  grip  the 
shaft,  whereby  the  spur  gear  38  and  the  ratchet 
wheel  39  are  rotated  in  the  direction  "B",  together 
with  the  coupling  sleeves  35,  36.  When  the  pulley 
32  and  the  first  rotatable  shaft  30  are  rotated  in  the 
direction  opposite  to  the  direction  "B",  the  coil 
spring  30  will  not  be  tightly  wound  on  the  first 
rotatable  shaft  30,  permitting  the  coupling  sleeves 
35,  36  to  remain  stationary. 

As  shown  in  Fig.  6,  the  second  rotatable  shaft 
31  has  a  second  one-way  spring  clutch  43  similar 
in  construction  to  the  first  spring  clutch  37.  The 
second  spring  clutch  43  consists  of  a  coil  spring  40 
wound  on  a  relatively  upper  part  of  the  shaft  31, 

and  two  coupling  members  in  the  form  of  sleeves 
41  ,  42  which  are  loosely  fitted  on  the  shaft  31  .  This 
second  spring  clutch  43  is  adapted  to  transmit 
rotation  of  the  pulley  33  and  the  second  rotatable 

5  shaft  31  to  the  coupling  sleeves  41,  42  only  when 
the  rotation  is  in  the  direction  "Bo"  (opposite  to  the 
direction  "B"),  as  shown  in  Fig.  6.  The  upper 
coupling  sleeve  41  of  the  second  spring  clutch  43 
has  a  ratchet  wheel  41a  fitted  thereon,  while  the 

w  lower  coupling  sleeve  42  has  an  end  cam  44  fixed 
thereto  in  coaxial  relation.  The  end  cam  44  has  a 
cam  surface  45  on  one  of  its  opposite  axial  ends. 
As  indicated  in  Fig.  6,  the  cam  surface  45  is 
inclined  relative  to  the  axis  of  the  second  rotatable 

75  shaft  31,  such  that  the  two  halves  of  the  cam 
surface  45  are  sloped  downward  in  the  direction 
from  right  to  left  in  the  figure.  The  cam  surface  45 
has  two  arcuate  recesses  46,  47  at  its  lowest  and 
highest  portions.  The  cam  surface  45  is  profiled  so 

2o  that  the  cam  44  provides  a  relation  between  the  lift 
amount  (h)  of  the  cam  surface  45  and  the  rotation 
angle  (degree)  of  the  cam  44,  as  shown  in  Fig.  7. 

As  shown  in  Figs.  3  and  8,  the  carriage  17 
further  supports  a  drive  shaft  48  adjacent  to  the 

25  first  rotatable  shaft  30.  The  drive  shaft  48  has  a 
spur  gear  49  and  a  ratchet  wheel  50  fixed  to  the 
lower  end.  The  spur  gear  49  is  located  in  substan- 
tially  the  same  plane  as  the  spur  gear  38  of  the 
first  rotatable  shaft  30.  The  upper  portion  of  the 

30  drive  shaft  48  terminates  in  a  sawtoothed  head  51 
which  has  sawteeth  on  its  circumference. 

Between  the  first  rotatable  shaft  30  and  the 
drive  shaft  48,  there  is  provided  a  support  shaft  52 
with  a  pinion  which  engages  the  spur  gear  38  of 

35  the  first  rotatable  shaft  30,  and  the  spur  gear  49  of 
the  drive  shaft  48.  Further,  the  support  shaft  52 
supports  a  pawl  54  such  that  the  pawl  54  is  rotat- 
able  about  the  support  shaft  52.  The  pawl  54  is 
biased  by  a  coil  spring  54  so  that  the  pawl  54  is 

40  normally  held  in  engagement  with  the  ratchet  wheel 
50,  thereby  permitting  the  ratchet  wheel  50  to 
rotate  in  a  direction  "C"  as  indicated  in  Fig.  3,  but 
inhibiting  the  rotation  of  the  ratchet  wheel  50  in  the 
opposite  direction.  The  ratchet  wheel  50  and  the 

45  pawl  54  constitute  a  one-way  ratchet  48a  for  pre- 
venting  a  take-up  spool  for  the  print  ribbon  75, 
from  being  rotated  in  a  direction  that  causes  the 
ribbon  75  to  become  slack,  due  to  a  release  torque 
of  the  first  one-way  spring  clutch  37  when  the 

so  carriage  17  is  returned. 
Referring  back  to  Figs.  2  and  3,  a  detent  mem- 

ber  in  the  form  of  a  bar  56  is  disposed  movably  in 
its  longitudinal  direction,  between  the  first  and  sec- 
ond  rotatable  shafts  30,  31.  The  detent  bar  56  is 

55  formed  at  its  one  end  with  a  U-shaped  first  engag- 
ing  portion  57  engageable  with  the  ratchet  wheel 
39  on  the  first  rotatable  shaft  30,  and  at  the  other 
end  with  a  second  engaging  portion  59  engageable 



0  219  252 12 11 

with  the  ratchet  wheel  41a  on  the  second  rotatable 
shaft  31.  The  bar  56  has  a  bent  portion  58  at  its 
intermediate  portion.  The  bar  56  is  longitudinally 
biased  by  a  tension  coil  spring  60  in  a  direction 
"D"  as  indicated  in  Figs.  2-4,  so  that  the  second 
engaging  portion  59  is  held  in  engagement  with  the 
ratchet  wheel  41a,  to  inhibit  the  rotation  of  the 
wheel  41a  even  when  the  second  rotatable  shaft  31 
is  rotated  in  a  direction  Bo  (Fig.  3)  that  causes  the 
coil  spring  40  to  be  tightly  wound  on  the  shaft  31  . 
That  is,  the  second  engaging  portion  59  prevents 
the  coil  spring  40  of  the  second  spring  clutch  43 
from  being  tightly  wound  on  the  second  rotatable 
shaft  31  ,  thereby  preventing  transmission  of  a  rotat- 
ing  movement  of  the  second  rotatable  shaft  31  to 
the  coupling  sleeves  41  ,  42.  Thus,  the  second  onw- 
way  spring  clutch  43  is  disabled  by  means  of  the 
engagement  of  the  second  engaging  portion  59  of 
the  detent  bar  56  with  the  ratchet  wheel  41a. 

The  detent  bar  56  is  engageable  at  its  bent 
portion  58  with  an  armature  62  of  a  solenoid  61 
fixed  to  the  carriage  17.  This  solenoid  61  coop- 
erates  with  the  detent  bar  56  to  constitute  a  rotation 
control  mechanism  61a  which  will  be  described  in 
detail.  More  specifically,  the  rotation  control 
mechanism  61  a  includes  an  actuator  in  the  form  of 
the  coil  spring  60  and  the  solenoid  61,  first  dis- 
abling  means  in  the  form  of  the  first  engaging 
portion  57  of  the  bar  56,  and  second  disabling 
means  in  the  form  of  the  second  engaging  portion 
59  of  the  bar  56.  When  the  solenoid  61  is  en- 
ergized,  the  armature  62  is  moved  in  a  direction 
"E"  as  indicated  in  Figs.  2  and  3,  thereby  moving 
the  detent  bar  56  in  the  same  direction  against  the 
biasing  action  of  the  spring  60,  so  as  to  keep  the 
first  engaging  portion  57  in  engagement  with  the 
ratchet  wheel  39.  In  this  condition,  the  second 
engaging  portion  59  is  disengaged  from  the  cor- 
responding  ratchet  wheel  41a.  While  the  solenoid 
61  is  off,  the  second  engaging  portion  59  is  in 
engagement  with  the  ratchet  wheel  41a  under  the 
biasing  force  of  the  spring  60,  while  the  first  engag- 
ing  portion  57  is  disengaged  from  the  correspond- 
ing  ratchet  wheel  39. 

A  generally  U-shaped  erase-ribbon  lift  member 
63  is  pivotally  supported  on  the  carriage  17.  The  lift 
member  63  has  a  pair  of  U-shaped  ribbon  guides 
64,  65  formed  at  its  ends.  As  most  clearly  shown  in 
Fig.  2,  the  lift  member  63  is  supported  pivotally 
about  two  support  pins  66,  67  which  are  disposed 
remote  from  the  ribbon  guides  64,  65.  As  shown  in 
Fig.  9,  the  lift  member  63  is  pivotable  between  its 
rest  or  inoperative  position  indicated  in  solid  line  in 
Fig.  9,  and  its  erasing  or  operative  position  in- 
dicated  in  broken  line  in  the  same  figure.  In  the 
rest  position,  the  ribbon  guides  64,  65  are  posi- 
tioned  opposite  to  the  circumferentially  central  part 
of  the  platen  3  as  viewed  in  a  direction  parallel  to 

the  lift  member  63.  In  the  erasing  position,  the 
ribbon  guides  64,  65  are  positioned  opposite  to  the 
upper  half  of  the  circumference  of  the  platen  3  as 
viewed  in  the  above  direction.  The  lift  member  63 

5  is  normally  placed  in  its  rest  position,  in  which  a 
roller  68  rotatably  attached  to  the  left  arm  of  the  lift 
member  63  is  held  in  engagement  with  the  arcuate 
recess  46  formed  in  the  lowest  part  of  the  cam 
surface  45  of  the  end  cam  44  on  the  second 

10  rotatable  shaft  31  . 
As  shown  in  Fig.  2,  a  bracket  69  and  a  support 

shaft  70  are  supported  horizontally  in  the  vicinity  of 
the  pins  66,  67  of  the  lift  member  63,  respectively. 
A  supply  spool  72  for  an  erase  ribbon  71  is 

75  rotatably  supported  on  a  shaft  73  fixed  to  the 
bracket  69,  while  a  take-up  spool  74  for  the  erase 
ribbon  71  is  rotatably  supported  on  the  support 
shaft  70.  The  erase  ribbon  71  supplied  from  the 
supply  spool  72  is  passed  through  the  ribbon 

20  guides  64,  65  of  the  lift  member  63,  and  wound  on 
the  take-up  spool  74.  The  previously  indicated  print 
ribbon  75  is  supplied  from  a  ribbon  cassette  76 
removably  mounted  on  the  carriage  17,  above  the 
lift  member  63.  With  the  cassette  76  installed  in 

25  position,  the  sawtoothed  head  51  of  the  drive  shaft 
48  engages  a  toothed  roller  (not  shown)  for  fric- 
tionally  rotating  a  take-up  spool  77  for  the  print 
ribbon  75,  so  that  the  rotating  movement  of  the 
drive  shaft  48  is  transmitted  to  the  take-up  spool 

30  77.  The  print  ribbon  75  supplied  from  a  supply 
spool  (not  shown)  in  the  cassette  76  is  passed 
between  the  platen  3  and  the  printing  position  of 
the  type  wheel  21  ,  and  wound  on  the  take-up  spool 
77. 

35  As  depicted  in  Figs.  2  and  9,  a  take-up  mecha- 
nism  78  for  rotating  the  take-up  spool  74  for  the 
erase  ribbon  71  is  disposed  near  the  left  arm  of  the 
erase-ribbon  lift  member  63.  The  take-up  mecha- 
nism  78  includes  a  ratchet  wheel  79  which  is 

40  supported  on  the  support  shaft  70.  The  ratchet 
wheel  79  has  a  toothed  portion  79a  which  the  take- 
up  spool  74  removably  engages  for  rotation  with 
the  ratchet  wheel  79.  The  ratchet  wheel  79  is 
adapted  to  be  rotatable  only  in  a  direction  "F"  (Fig. 

45  9)  on  the  support  shaft  70,  for  winding  the  erase 
ribbon  71  on  the  take-up  spool  74. 

A  pivot  link  80  is  pivotally  supported  on  the 
support  shaft  80  such  that  the  link  80  is  partially 
superposed  on  the  ratchet  wheel  79.  The  pivot  link 

so  80  is  formed  at  its  one  end  with  an  arcuate  exten- 
sion  81  which  is  located  radially  outwardly  of  the 
ratchet  wheel  79.  The  arcuate  extension  81  has  a 
pawl  82  which  is  held  in  engagement  with  the 
ratchet  wheel  79,  to  permit  the  wheel  79  to  rotate 

55  only  in  the  direction  "F".  A  connection  link  83  is 
pivotafly  connected  by  a  pin  84  at  its  one  end  to 
the  other  end  of  the  pivot  link  80  remote  from  the 
arcuate  extension  81.  The  connection  link  83  has 
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an  elongate  hole  85  at  the  other  end,  which  en- 
gages  a  boss  86  protruding  horizontally  from  the 
carriage  17.  A  connecting  rod  87  is  pivotally  con- 
nected  at  its  one  end  to  an  intermediate  portion  of 
the  connection  link  83,  and  at  its  other  end  to  an 
intermediate  portion  of  the  left  arm  of  the  lift  mem- 
ber  63,  near  the  roller  68,  as  indicated  in  Fig.  9.  In 
this  manner,  the  connecting  rod  87  connects  the 
connection  link  83  and  the  lift  member  63.  A  detent 
lever  88  is  attached  to  a  portion  of  the  left  arm  of 
the  lift  member  63,  between  the  support  shaft  70 
and  the  rolller  68.  The  detent  lever  88  has  a  pawl 
89  at  its  one  end.  The  pawl  89,  which  is  similar  to 
the  pawl  82  of  the  arcuate  extension  81  ,  is  held  in 
engagement  with  the  ratchet  wheel  79.  Thus,  the 
detent  lever  88  serves  to  prevent  the  rotation  of  the 
ratchet  wheel  79  in  a  direction  opposite  to  the 
direction  "F". 

The  operation  of  the  typewriter  constructed  as 
described  above  will  now  be  described.  For  starting 
a  printing  operation,  the  carriage  17  is  first  posi- 
tioned  at  a  desired  printing  start  position  along  a 
line  of  print.  With  the  carriage  17  thus  positioned,  a 
desired  character  key  on  the  keyboard  4  is  op- 
erated.  As  a  result,  the  stepping  motor  20  is  en- 
ergized  to  rotate  the  type  wheel  21  through  the 
pinion  25  and  the  spur  gear  26,  by  an  appropriate 
angle  necessary  to  bring  the  corresponding  type 
font  21a  into  the  printing  position  between  the 
platen  3  and  the  paper  2.  The  solenoid  23  is  then 
energized  to  activate  the  armature  27,  for  operating 
the  hammer  22  to  impact  the  selected  type  font 
21a  against  the  paper  2  via  the  print  ribbon  75. 
Subsequently,  the  stepping  motor  5  is  again  ac- 
tivated  to  rotate  the  pulley  8a  by  a  suitable  amount 
through  the  pinion  8,  whereby  the  carriage  17  is 
moved  in  the  printing  direction  "A"  (Fig.  2)  by  a 
one-character  distance,  by  means  of  the  wire 
wound  on  the  pulley  8a.  This  movement  of  the 
carriage  17  causes  the  first  and  second  rotatable 
shafts  30,  31  to  be  rotated  in  the  direction  "B"  - 
(Figs.  3  and  4),  by  the  string  32a  wound  on  the 
pulleys  32,  33.  Since  the  first  engaging  portion  57 
of  the  detent  bar  56  of  the  rotation  control  mecha- 
nism  61a  is  disengaged  from  the  ratchet  wheel  39 
at  this  time,  the  rotation  of  the  first  rotatable  shaft 
30  is  imparted  to  the  coil  spring  34  of  the  first  one- 
way  spring  clutch  37,  whereby  the  coil  spring  3  is 
tightly  wound  on  the  rotatable  shaft  30.  As  a  result, 
the  rotation  of  the  first  rotatable  shaft  30  is  trans- 
mitted  to  the  lower  coupling  sleeve  35,  and  the 
spur  gear  38  is  rotated  in  the  direction  "B".  This 
rotation  of  the  spur  gear  38  is  imparted  to  the  spur 
gear  49  on  the  drive  shaft  48  via  the  pinion  53, 
whereby  a  torque  is  transmitted  to  the  drive  shaft 
48  so  as  to  rotate  it  in  the  direction  "C"  (Fig.  3). 
Since  the  pawl  54  engaging  the  ratchet  wheel  50 
permits  the  ratchet  wheel  50  to  rotate  in  the  direc- 

tion  "C",  the  spur  gear  48  and  the  ratchet  wheel  50 
are  rotated  together  with  the  drive  shaft  48  in  the 
direction  "C",  by  an  angle  corresponding  to  a  pitch 
of  the  teeth  of  the  spur  gear  49.  In  this  way,  the 

5  drive  shaft  48  is  rotated,  and  the  toothed  roller 
engaging  the  sawtoothed  head  51  of  the  drive  shaft 
48  is  rotated  to  wind  the  corresponding  length  of 
the  print  ribbon  75  from  the  ribbon  cassette  76,  on 
the  take-up  spool  77.  Thus,  the  active  portion  of 

w  the  print  ribbon  75  is  fed  a  suitable  distance  past 
the  printing  position  between  the  platen  3  and  the 
type  wheel  21  . 

Although  the  second  rotatable  shaft  31  is  also 
rotated  in  the  direction  "B"  through  the  pulley  33, 

75  the  coil  spring  40  of  the  second  one-way  spring 
clutch  43  will  not  be  tightened  on  the  second 
rotatable  shaft  31  ,  because  the  direction  of  winding 
of  the  coil  spring  40  is  so  selected  as  to  be 
tightened  when  the  shaft  31  is  rotated  in  the  direc- 

20  tion  "Bo".  Therefore,  a  torque  of  the  second  rotat- 
able  shaft  31  is  not  transmitted  to  the  coupling 
sleeve  42,  and  the  coupling  sleeves  41,  42  remain 
stationary. 

When  a  character  key  on  the  keyboard  4  is 
25  operated  to  print  the  next  character,  the  corre- 

sponding  type  font  21a  is  selected  into  position, 
with  the  type  wheel  21  rotated  by  a  suitable  angle 
by  stepping  motor  20.  Then,  the  solenoid  23  is 
energized  to  cause  the  hammer  22  to  impact  the 

30  selected  type  font  21a  against  the  paper  2  via  the 
print  ribbon  75  which  has  been  fed  by  the  one- 
character  distance.  Thus,  the  corresponding  char- 
acter  is  printed  next  to  the  previously  printed  char- 
acter.  At  the  same  time,  the  stepping  motor  5  is 

35  operated  to  advance  the  carriage  17  in  the  printing 
direction  A,  via  the  pulley  8a  and  the  wire  wound 
thereon.  The  first  and  second  rotatable  shafts  30, 
31  are  again  rotated  in  the  direction  "B",  via  the 
pulleys  32,  33  and  the  string  32a  wound  thereon. 

40  Now,  the  typewriter  is  ready  for  printing  the  next 
character.  In  this  manner,  desired  words  or  lines  of 
characters  can  be  printed. 

The  printed  character  or  characters  may  be 
corrected  in  the  following  manner. 

45  Referring  to  Fig.  10,  there  will  be  briefly  de- 
scribed  the  movements  of  the  carriage  17  to  erase 
a  previously  printed  character  "a"  and  print  a  new 
correct  character,  after  the  last  charcter  "d"  has 
been  printed.  Initially,  the  carriage  17  is  moved 

so  back  to  the  position  of  the  character  "a"  to  be 
erased,  as  indicated  at  (1)  in  Fig.  10.  Then,  the 
carriage  1  7  is  further  moved  in  the  same  direction  - 
(opposite  to  the  printing  direction  "A"),  by  a  suit- 
able  distance  (corresponding  to  one  or  more  char- 

55  acters),  as  indicated  at  (2).  Then,  the  carriage  17  is 
moved  in  the  printing  direction  "A",  to  the  position 
of  the  character  "a",  as  indicated  at  (3).  After  the 
character  "a"  is  erased,  the  carriage  17  is  again 

9 
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moved  back  to  the  same  position  as  in  (2),  as 
indicated  at  (4).  Then,  the  carriage  17  is  returned  to 
the  position  of  the  erased  character  "a",  as  in- 
dicated  at  (5).  At  this  time,  a  new  character  is 
printed,  and  the  carriage  17  is  advanced  to  the 
next  character  position  (position  of  the  next  charc- 
ter  "b"),  as  indicated  at  (6).  Finally,  the  carriage  17 
is  advanced  to  a  re-start  position  ahead  of  the  last 
printed  character  "d",  as  indicated  at  (7). 

The  correcting  operation  briefed  above  will  be 
described  in  greater  detail.  If  the  operator  finds, 
after  the  printing  of  the  last  character  "d",  that  the 
character  "a"  was  printed  by  error  and  should  be 
replaced  by  a  correct  character,  a  backspace  key 
on  the  keyboard  4  is  operated  a  suitable  number  of 
times,  to  move  the  carriage  17  to  the  position  of 
the  character  "a",  as  indicated  at  (1)  in  Fig.  10.  As 
a  result,  the  stepping  motor  5  is  activated  to  rotate 
the  pulley  8a  via  the  pinion  8,  in  the  direction 
opposite  to  that  for  the  normal  printing  operation. 
The  movement  (1)  of  the  carriage  17  is  thus  effec- 
ted,  with  the  wire  (not  shown)  connected  to  the 
carriage  17  being  wound  on  the  rotating  pulley  8a. 
At  the  same  time,  the  first  and  second  pulleys  32, 
33  are  rotated  in  the  direction  opposite  to  the 
direction  "B".  While  the  rotation  of  the  first  pulley 
32  is  transmitted  to  the  first  rotatable  shaft  30,  the 
coil  spring  34  will  not  be  tightly  wound  on  the  shaft 
30,  whereby  onlly  the  first  rotatable  shaft  30  is 
rotated,  with  the  couplling  sleeves  35,  36  remaining 
standstill.  On  the  other  hand,  the  rotation  of  the 
second  pulley  33  is  transmitted  to  the  second 
rotatable  shaft  31.  However,  since  the  second  en- 
gaging  portion  59  of  the  detent  bar  56  is  now  in 
engagement  with  the  ratchet  wheel  41a,  an  angular 
displacement  of  the  upper  coupling  sleeve  41  is 
inhibited,  whereby  the  coil  spring  40  will  not  be 
tightened  on  the  second  rotatable  shaft  31.  Thus, 
the  second  onw-way  spring  clutch  43  is  disabled, 
and  the  coupling  sleeves  41,  42  remain  standstill, 
with  only  the  second  rotatable  shaft  31  being  rotat- 
ed  in  the  direction  "Bo".  In  this  manner,  the  return 
movement  (1)  of  the  carriage  17  to  the  position  of 
the  character  "a"  is  achieved  by  operating  the 
backspace  key  until  the  hammer  22  is  aligned  with 
the  printed  character  "a". 

Then,  the  operator  operates  a  "correction  key" 
(not  shown)  on  the  keyboard  4.  Consequently,  a 
series  of  correcting  operations  including  the  above- 
indicated  movements  (2)  through  (5)  of  the  carriage 
17  are  effected,  with  the  stepping  motor  5  and  the 
solenoid  61  of  the  rotation  control  mechanism  61a 
being  operated  under  the  control  of  a  suitable 
control  unit  (not  shown).  More  specifically,  upon 
activation  of  the  correction  key,  the  solenoid  61  is 
energized,  and  the  armature  62  is  moved  in  the 
direction  "E",  whereby  the  detent  bar  56  is  moved 
by  the  armature  62  in  the  direction  opposite  to  the 

direction  "D",  against  the  biasing  force  of  the  coil 
spring  60.  As  a  result,  the  second  engaging  portion 
59  of  the  detent  bar  56  is  disengaged  from  the 
ratchet  wheel  41a  on  the  second  rotatable  shaft  31, 

5  while  the  first  engaging  portion  57  is  brought  into 
engagement  with  the  ratchet  wheel  39  on  the  first 
rotatable  shaft  30,  to  inhibit  the  rotation  of  the 
ratchet  wheel  39  in  the  direction  "B".  In  this  con- 
dition,  the  stepping  motor  5  in  energized  to  effect 

io  the  movement  (2)  of  the  carriage  17  in  the  direction 
opposite  to  the  printing  direction  "A",  with  the 
pulley  8a  rotated  in  the  appropriate  direction.  Con- 
sequently,  the  first  and  second  rotatable  shafts  are 
rotated  in  the  direction  opposite  to  the  direction 

75  "B",  by  means  of  the  pulleys  32,  33  and  the  string 
32a  wound  thereon.  Since  the  coil  spring  34  will 
not  be  tightened  on  the  first  rotatable  shaft  30,  the 
coupling  sleeves  35,  36  remain  stationary  while  the 
shaft  30  is  rotating.  On  the  other  hand,  the  rotation 

20  of  the  second  rotatable  shaft  31  in  the  direction 
"Bo"  will  cause  the  coil  spring  40  to  be  deformed 
so  as  to  be  tightly  wound  on  the  shaft  31  .  Since  the 
ratchet  wheel  41a  is  freed  from  the  second  engag- 
ing  portion  59  of  the  detent  bar  56,  the  rotation  of 

25  the  second  rotatable  shaft  31  is  transmitted  to  the 
coil  spring  40  and  to  the  coupling  sleeves  41,  42, 
whereby  the  end  cam  44  is  rotated  in  the  direction 
"Bo"  by  180  degrees.  The  rotating  movement  of 
the  cam  44,  which  has  the  characteristic  curve  as 

30  shown  in  Fig.  7,  will  cause  the  roller  68  of  the 
erase-ribbon  lift  member  63  to  roll  on  the  cam 
surface  45,  from  the  lower  arcuate  recess  46  up  to 
the  upper  arcuate  recess  47.  The  roller  68  is  then 
kept  in  engagement  with  the  upper  arcuate  recess 

35  46  in  the  cam  surface  44.  With  this  upward  rolling 
movement  of  the  roller  68,  the  lift  member  63  is 
pivoted  about  the  pins  66,  67,  from  the  rest  posi- 
tion  indicted  in  solid  line  in  Fig.  9,  up  to  the  erasing 
position  indicated  in  broken  line  in  the  same  figure. 

40  As  a  result,  the  active  portion  of  the  erase  ribbon 
71  is  lifted  to  its  erasing  position  aligned  with  the 
printing  position  on  the  platen  3. 

Then,  the  stepping  motor  5  is  energized  again 
to  effect  the  movement  (3)  of  the  carriage  17  in  the 

45  printing  direction,  to  the  position  of  the  character 
"a"  to  be  erased.  Since  the  solenoid  61  is  kept 
energized,  and  the  rotation  of  the  ratchet  wheel  39 
is  prevented  by  the  first  engaging  portion  57,  the 
rotation  of  the  first  rotatable  shaft  30  in  the  direc- 

50  tion  "B"  will  not  cause  the  coil  spring  34  to  be 
tightly  wound  on  the  shaft  30,  whereby  the  print 
ribbon  75  is  not  fed.  Similarly,  the  rotation  of  the 
second  rotatable  shaft  31  in  the  direction  "B"  will 
not  cause  the  second  spring  clutch  43  to  rotate  the 

55  end  cam  44,  whereby  the  lift  member  63  and  the 
erase  ribbon  71  are  kept  in  their  lifted  or  erasing 
position.  After  the  movement  (3)  of  the  carriage  17 
is  completed,  a  character  key  corresponding  to  the 

10 
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character  "a"  is  operated,  and  the  stepping  motor 
20  is  operated  to  index  the  type  wheel  21  via  the 
pinion  25  and  the  spur  gear  26,  for  bringing  the 
corresponding  type  font  21a  into  the  printing  posi- 
tion  aligned  with  the  printed  character  "a"  on  the 
paper  2.  Then,  the  solenoid  23  is  energized,  and 
the  hammer  22  is  operated  by  the  armature  27, 
whereby  the  type  font  21a  is  impacted  by  the 
hammer  22,  against  the  printed  character  "a"  on 
the  paper  2,  via  the  erase  ribbon  71  (and  the  print 
ribbon  75).  Thus,  the  printed  character  "a"  is 
erased  by  the  erase  ribbon  71,  and  the  corre- 
sponding  area  on  the  paper  3  is  blanked. 

Subsequently,  the  movement  (4)  of  the  car- 
riage  17  in  the  direction  opposite  to  the  printing 
direction  "A"  is  effected  while  the  solenoid  61  is 
kept  energized,  i.e.,  while  the  ratchet  wheel  41a  is 
kept  free.  As  a  result,  the  end  cam  44  is  rotated  in 
the  direction  "Bo"  by  a  half  turn,  whereby  the  roller 
68  of  the  lift  member  63  rolls  down  on  the  cam 
surface  45,  from  the  upper  arcuate  recess  47  down 
to  the  lower  arcuate  recess  46.  Therefore,  the  lift 
member  63  and  the  erase  ribbon  71  are  lowered  or 
restored  to  their  rest  or  inoperative  position. 

Then,  the  movement  (5)  of  the  carriage  17  in 
the  printing  direction  "A"  to  the  position  of  the 
erased  character  "a"  is  accomplished.  The  sole- 
noid  61  is  deenergized  before  the  carriage  17 
reaches  the  position  of  the  erased  character  "a", 
more  precisely,  when  the  carriage  17  reaches  a 
point  behind  the  position  of  the  erased  character 
"a"  by  a  distance  corresponding  to  one  or  two 
characters.  In  consequence,  the  armature  62  is 
moved  in  the  direction  "D",  allowing  the  detent  bar 
56  to  be  moved  in  the  same  direction  "D"  until  the 
second  engaging  portion  59  comes  into  engage- 
ment  with  the  ratchet  wheel  41a.  In  other  words, 
the  ratchet  wheel  39  on  the  first  rotatable  shaft  30 
is  freed  from  the  first  engaging  portion  57  of  the 
detent  bar  56.  In  this  condition,  the  carriage  17  is 
moved  by  the  remaining  distance  to  the  position  of 
the  erased  character  "a".  During  this  movement, 
the  drive  shaft  48  is  rotated  by  the  rotation  of  the 
spur  gear  38  with  the  first  rotatable  shaft  30  in  the 
direction  "B".  Thus,  the  print  ribbon  75  is  fed  by  a 
distance  corresponding  to  one  or  two  characters, 
whereby  the  portion  of  the  print  ribbon  75  used 
during  the  erasure  of  the  character  "a"  is  replaced 
by  a  new  fresh  portion  of  the  ribbon  75. 

The  new  correct  character  is  then  printed  on 
the  erased  portion  of  the  paper  2,  by  operating  the 
appropriate  character  key  on  the  keyboard  4.  The 
carriage  17  is  then  advanced  by  one-character 
distance,  as  indicated  at  (6)  in  Fig.  10,  and  the 
hammer  22  is  aligned  with  the  printed  character 
"b". 

When  it  is  desired  to  erase  also  the  character 
"b",  the  correction  key  is  again  operated  without 

operating  any  character  key,  to  execute  the  above- 
mentioned  series  of  correcting  operations.  A  cor- 
rect  character  is  printed  after  the  movement  (6)  of 
the  carriage  17.  Thus,  any  desired  number  of  suc- 

5  cessive  characters  may  be  corrected  by  operating 
the  correction  key  the  appropriate  number  of  times. 

After  all  desired  correcting  operations  have 
been  completed,  a  relocation  key  or  space  key  (not 
shown)  on  the  keyboard  4  is  operated,  to  return  the 

10  carriage  17  to  a  position  one  character  ahead  of 
the  last  printed  character  "d",  i.e.,  to  a  re-start 
position  at  which  the  normal  printing  operation  is 
resumed.  This  movement  of  the  carriage  17  is 
indicated  at  (7)  in  Fig.  10. 

75  Then,  the  feeding  operation  of  the  erase  ribbon 
71  will  be  described. 

When  the  lift  member  63  is  lifted  from  its  rest 
position  to  its  erasing  position  during  the  move- 
ment  (2)  of  the  carriage  17,  the  connecting  rod  87 

20  is  pulled  up  by  the  lift  member  63  substantially  in 
its  longitudinal  direction.  As  a  result,  the  connection 
link  83  of  the  take-up  mechanism  87  is  pivoted 
about  the  boss  86  from  the  position  indicated  in 
solid  line  in  Fig.  9,  to  the  position  indicated  in 

25  broken  line  in  the  figure.  Therefore,  the  pivot  link 
80  is  pivoted  about  the  support  shaft  70  in  the 
direction  "F",  whereby  the  ratchet  79  is  rotated  in 
the  direction  "F"  by  the  pawl  at  the  end  of  the 
arcuate  extension  81  of  the  pivot  link  80.  This 

30  rotation  of  the  ratchet  wheel  79  is  transmitted  to  the 
take-up  spool  74  through  the  toothed  portion  79a  of 
the  ratchet  wheel  79,  whereby  the  take-up  spool  74 
is  rotated  in  the  direction  "F",  and  the  erase  ribbon 
71  is  fed  from  the  supply  spool  72  to  the  take-up 

35  spool  74  by  a  distance  which  corresponds  to  the 
printing  pitch  (one-character  distance). 

When  the  lift  member  63  is  lowered  from  its 
erasing  position  to  its  rest  position  during  the 
movement  (4)  of  the  carriage  17,  the  connection 

40  link  83  is  moved  from  the  broken-line  position  of 
Fig.  9  down  to  the  solid-line  position  of  the  same 
figure  by  the  connecting  rod  87.  Since  the  rotation 
of  the  ratchet  wheel  79  in  the  direction  opposite  to 
the  direction  "F"  is  inhibited  by  the  pawl  89,  the 

45  pivotal  movement  of  the  pivot  link  80  as  a  result  of 
the  movement  of  the  connection  link  83  will  merely 
cause  the  pawl  82  of  its  arcuate  extension  81  to 
slide  on  the  corresponding  tooth  of  the  ratchet 
wheel  79.  Therefore,  the  ratchet  wheel  79  is  not 

so  rotated,  and  the  erase  ribbon  71  is  not  fed  by  or 
wound  on  the  take-up  spool  74. 

In  the  instant  typewriter  which  has  been  de- 
scribed  above,  the  first  and  second  rotatable  shafts 
30,  31  rotatably  supported  on  the  carriage  17  are 

55  rotated  when  the  carriage  1  7  is  reciprocated.  In  the 
normal  printing  mode,  the  rotating  movement  of  the 
first  rotatable  shaft  30  is  transmitted  to  the  take-up 
spool  77  of  the  ribbon  cassette  76  for  the  print 

11 
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mode,  the  solenoid  61  is  energized  to  move  the 
detent  bar  56  in  the  direction  "E",  for  disengaging 
the  detent  bar  56  from  the  ratchet  wheel  41a  on  the 
second  rotatable  shaft  31,  and  for  engaging  the 

5  detent  bar  56  with  the  ratchet  wheel  39  on  the  first 
rotatable  shaft  30.  In  this  condition,  the  carriage  17 
is  moved  in  the  printing  direction  "A"  to  rotate  the 
end  cam  44  on  the  second  rotatable  shaft  31  . 

Another  embodiment  of  the  present  invention  is 
w  illustrated  in  Fig.  11,  in  which  a  single  rotatable 

shaft  139  is  used  in  place  of  the  two  rotatable 
shafts  30,  31  used  in  the  preceding  embodiment. 
The  present  modified  embodiment  is  different  from 
the  preceding  embodiment  in  some  other  aspects 

75  as  described  below. 
Reference  numeral  123  designates  a  holder 

which  is  supported  on  a  carriage,  and  which  carries 
a  ribbon  cassette  for  a  print  ribbon,  and  a  supply 
spool  and  a  take-up  spool  for  an  erase  ribbon.  The 

20  carriage,  the  ribbon  cassette  and  the  supply  and 
take-up  spools  are  similar  to  those  used  in  the 
preceding  embodiment,  and  are  not  shown  in  Fig. 
11.  The  holder  123  is  adapted  to  be  vertically 
movable  relative  to  the  carriage,  between  its  lower 

25  and  upper  position,  to  selectively  locate  the  active 
portion  of  the  print  and  erase  ribbons  at  their 
printing  or  erasing  position. 

A  ratchet  wheel  135  which  is  integral  with  the 
take-up  spool  for  the  erase  ribbon  is  rotatably  sup- 

30  ported  on  a  support  plate  130  which  extends  down- 
ward  from  one  end  of  the  holder  123.  The  ratchet 
wheel  135  is  engageable  with  an  actuator  lever  136 
which  extends  from  the  carriage.  The  rotatable 
shaft  139  indicated  above  is  rotatably  supported  by 

35  the  carriage,  and  adapted  to  be  rotated  in  a  direc- 
tion  "Q"  by  means  of  a  pulley  40  and  a  wire  141, 
when  the  carriage  is  moved  in  a  printing  direction 
"P".  The  principle  to  rotate  the  shaft  139  by  the 
pulley  40  and  the  wire  141  wound  thereon  is  the 

40  same  as  described  in  connection  with  the  preced- 
ing  embodiment.  The  rotatable  shaft  139  is  pro- 
vided  with  two  one-way  spring  clutches  generally 
indicated  at  147,  158.  More  specifically,  the  first 
spring  clutch  147  includes  a  coil  spring  142  wound 

45  in  the  upper  part  of  the  shaft  139,  and  a  pair  of 
coupling  sleeves  143,  144.  A  spur  gear  145  and  a 
ratchet  wheel  146  are  secured  to  the  coupling 
sleeves  143,  144,  respectively.  When  first  spring 
clutch  147  serves  to  transmit  the  rotation  of  the 

so  rotatable  shaft  139  to  the  spur  gear  145  and  the 
ratchet  wheel  146  when  the  rotation  takes  place  in 
the  direction  "Q". 

The  second  spring  clutch  158  includes  a  coil 
spring  148,  and  a  pair  of  coupling  sleeves  149, 

55  150.  The  upper  coupling  sleeve  149  has  two  integ- 
rally  formed  teeth  151.  On  the  other  hand,  the 
lower  coupling  sleeve  150  is  formed  with  an  end 
cam  152  and  a  ratchet  portion  153.  The  end  cam 

ribbon  75.  In  the  correction  mode  which  is  estab- 
lished  by  the  correction  key,  the  rotation  of  the 
second  rotatable  shaft  31  in  the  direction  "Bo"  as  a 
result  of  the  movement  (2)  of  the  carriage  17  is 
transmitted  to  the  end  cam  44  while  the  ratchet 
wheel  41a  is  kept  free  from  the  detent  bar  56  with 
the  solenoid  61  energized.  Accordingly,  the  life 
member  63  is  pivoted  from  its  rest  position  to  its 
erasing  position.  Hence,  the  instant  typewriter  does 
not  require  drive  motors  or  transmission  mecha- 
nism  such  as  gear  trains,  for  operating  the  take-up 
spool  77  of  the  print  ribbon  75,  and  the  erase- 
ribbon  lift  member  63.  This  means  various  advanta- 
geous  effects,  i.e.,  reduced  cost  of  the  typewriter, 
and  reduced  size  and  weight  of  the  carriage  as- 
sembly,  which  indicates  a  reduced  inertia  of  the 
carriage  assembly.  This  results  in  reduced  load 
applied  to  the  stepping  motor  5  for  driving  the 
carriage  assembly,  and  improved  response  of  the 
carriage  to  the  operations  of  the  character  keys  on 
the  keyboard  4,  leading  to  improved  printing  effi- 
ciency  and  enhanced  printing  accuracy. 

In  the  illustrated  embodiment,  the  solenoid  61 
may  be  advantageously  energized  to  prevent  rota- 
tion  of  the  ratchet  wheel  39,  when  the  carriage  17 
is  moved  in  the  printing  direction  "A"  without  print- 
ing,  as  a  result  of  operation  of  the  space  key  or  tab 
key.  In  this  case,  the  take-up  spool  77  will  not  be 
rotated,  thereby  avoiding  a  waste  of  the  print  rib- 
bon  75. 

Although  the  rotation  control  mechanism  61a 
includes  the  armature  62  movable  by  the  solenoid 
61,  this  armature  62  may  be  eliminated.  In  this 
instance,  the  solenoid  61  is  adapted  to  move  the 
detent  bar  56  in  the  direction  "E",  by  directly 
attracting  the  detent  bar  56  at  a  suitable  portion. 
Further,  the  carriage  drive  mechanism  including  the 
pulley  8a  and  the  wire  which  is  wound  on  the 
pulley  8a  and  connected  to  the  carriage  17,  may 
be  modified  as  desired.  For  example,  the  carriage 
drive  mechanism  may  use  a  rack  and  a  pinion,  or  a 
pulley  and  a  belt. 

While  the  illustrated  embodiment  does  not 
have  a  memory  for  storing  the  printed  characters,  it 
is  possible  to  provide  the  typewriter  with  such  a 
memory,  so  that  the  printed  character  on  the  re- 
cording  medium  may  be  erased  by  simply  press- 
ing  the  correction  key,  without  having  to  operate 
the  corresponding  character  key. 

Further,  it  is  possible  to  modify  the  typewriter 
such  that  a  second  spring  clutch  transmits  the 
rotation  of  the  second  rotatable  shaft  31  only  in  the 
direction  "B",  but  the  second  spring  clutch  is  dis- 
abled  by  the  detent  bar  56  engaging  the  ratchet 
wheel  41a  while  the  carriage  17  is  moved  in  the 
printing  direction  "A".  In  this  case,  when  the  step- 
ping  motor  5  is  energized  to  move  the  carriage  1  7 
in  the  printing  direction  "A",  in  the  correction 
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152  has  a  cam  surface  154  similar  to  the  cam 
surface  45  of  the  end  cam  44  used  in  the  preced- 
ing  embodiment.  The  cam  surface  154  has  a  lower- 
most  portion  155  corresponding  to  the  lower  posi- 
tion  of  the  holder  123  (printing  position  of  the  print  5 
ribbon),  and  an  uppermost  portion  156  correspond- 
ing  to  the  upper  position  of  the  holder  123  (erasing 
position  of  the  erase  ribbon). 

A  cam  follower  159  is  secured  to  the  lower  end 
of  the  support  plate  130.  Normally,  the  cam  fol-  w 
lower  159  is  held  in  contact  with  the  lowermost 
portion  155  of  the  cam  surface  154,  so  that  the 
active  portion  of  the  print  ribbon  is  located  at  its 
printing  position.  A  pawl  160  is  provided  to  inhibit 
the  rotation  of  the  lower  coupling  sleeve  1  50  in  the  15 
direction  "Q". 

The  carriage  also  supports  a  drive  shaft  161  for 
the  take-up  spool  for  the  print  ribbon.  The  drive 
shaft  161  has  a  toothed  head  at  its  upper  end,  for 
rotating  the  take-up  spool  for  the  print  ribbon.  A  20 
ratchet  wheel  163  is  fixed  to  an  intermediate  por- 
tion  of  the  drive  shaft  161,  and  a  spur  gear  164  is 
fixed  to  the  lower  end  of  the  shaft  161.  The  spur 
gear  164  is  connected  to  the  spur  gear  145  on  the 
rotatabte  shaft  139,  via  an  intermediate  gear  165.  A  25 
pawl  166  is  held  in  engagement  with  the  ratchet 
wheel  163,  to  inhibit  the  rotation  of  the  wheel  163 
in  a  direction  opposite  to  a  direction  "R".  Namely, 
the  pawl  166  is  provided  to  permit  the  ratchet 
wheel  163  to  rotate  only  in  the  direction  "R".  30 

The  instant  modified  embodiment  using  the 
single  rotatable  shaft  139  employs  a  rotation  con- 
trol  mechanism  169  supported  on  the  carriage.  The 
control  mechanism  169  includes  a  solenoid  167 
and  a  shuttle  plate  168.  The  solenoid  167  is  held  35 
by  a  generally  U-shaped  yoke  167a  which  has  two 
rectangular  apertures  170,  171  formed  in  the  op- 
posite  arm  portions.  A  lever  172  extends  through 
these  apertures  170,  171  such  that  the  lever  172  is 
substantially  perpendicular  to  the  axis  of  the  rotat-  40 
able  shaft  139.  The  aperture  170  has  a  width  larger 
than  that  of  the  other  aperture  171,  so  that  the 
lever  172  may  be  pivoted  about  the  aperture  171. 
The  lever  172  is  biased  by  a  coil  spring  173  in  a 
direction  "S".  45 

The  shuttle  plate  168  is  supported  so  that  it  is 
movable  in  its  longitudinal  direction  perpendicular 
to  the  rotatable  shaft  139.  The  shuttle  plate  168  is 
biased  by  a  compression  coil  spring  176  in  a 
direction  "T",  so  that  one  of  the  opposite  ends  of  50 
the  plate  168  is  held  in  abutting  contact  with  the 
lever  172.  The  shuttle  plate  168  has  two  pawls  174, 
175  extending  horizontally  from  its  intermediate 
portion  in  the  same  direction  perpendicular  to  the 
longitudinal  direction.  The  two  pawls  174,  175  are  55 
spaced  from  each  other  in  the  longitudinal  direction 
of  the  shuttle  plate  168,  and  are  vertically  alinged 
respectively  with  the  ratchet  wheel  146  and  the 

teeth  151  on  the  upper  coupling  sleeve  149  of  the 
second  spring  clutch  158.  Normally,  the  pawl  174 
is  disengaged  from  the  ratchet  wheel  146,  while  the 
pawl  145  is  held  in  engagement  with  one  of  the  two 
teeth  151.  Accordingly,  the  lower  coupling  sleeve 
144  of  the  first  spring  clutch  147  is  free  to  rotate, 
while  the  upper  coupling  sleeve  149  of  the  second 
spring  clutch  158  is  prevented  from  rotating  in  the 
direction  opposite  to  the  direction  "Q". 

Fig.  12  shows  movements  of  the  carriage  when 
a  correction  printing  operation  is  performed  in  this 
modified  embodiment  of  Fig.  11.  The  situation  of 
the  correcting  operation  is  similar  to  that  of  Fig.  10 
in  the  preceding  embodiment. 

Initially,  a  backspace  key  is  operated  to  move 
the  carriage  in  a  direction  opposite  to  the  printing 
direction  "P".  The  backspace  key  is  kept  operated 
until  the  carriage  has  reached  a  point  which  is  a 
half  pitch  before  the  erasure  position,  i.e.,  the  posi- 
tion  of  the  printed  character  "a",  as  indicated  at  (i) 
in  Fig.  12.  The  rotation  of  the  rotatable  shaft  139  as 
a  result  of  the  carriage  movement  (i)  will  not  cause 
the  coil  springs  142,  148  to  be  tightened  on  the 
shaft  139,  whereby  the  spur  gear  145  and  the  end 
cam  152  are  not  rotated. 

After  the  carriage  has  been  moved  to  the 
above-indicated  point  near  the  position  of  the  char- 
acter  "a"  to  be  erased,  a  correction  key  is  op- 
erated,  and  the  solenoid  167  and  a  carriage  drive 
stepping  motor  similar  to  the  motor  5)  are  en- 
ergized.  As  a  result,  the  lever  172  is  pivoted  in  a 
direction  opposite  to  the  direction  "S",  against  the 
biasing  force  of  the  tension  coil  spring  173,  to 
move  the  shuttle  plate  168  against  the  biasing 
force  of  the  compression  coil  spring  176.  Con- 
sequently,  the  pawl  175  is  disengaged  from  the 
tooth  151  on  the  coupling  sleeve  149,  while  the 
pawl  174  is  brought  into  engagement  with  the 
ratchet  wheel  146. 

Then,  the  carriage  is  furhter  moved  by  a  hal- 
pitch  distance,  to  the  position  of  the  character  "a", 
as  indicated  at  (ii)  in  Fig.  12.  As  a  result,  the 
rotatable  shaft  139  is  rotated  in  the  direction  op- 
posite  to  the  direction  "Q".  This  rotation  will  not 
cause  the  coil  spring  142  of  the  first  spring  clutch 
147  to  be  tightened  on  the  shaft  1.  Therefore,  the 
drive  shaft  161  for  feeding  the  print  ribbon  will  not 
be  rotated.  On  the  other  hand,  the  rotation  of  the 
shaft  139  will  cause  the  coil  spring  148  of  the 
second  spring  clutch  158  to  be  tightly  wound  on 
the  shaft  1,  whereby  the  coupling  sleeves  149,  150 
and  the  end  cam  152  are  rotated  by  a  half  turn  in 
the  direction  opposite  to  the  direction  "Q".  Con- 
sequently,  the  follower  159  is  pushed  up  by  the 
cam  surface  154,  from  the  lowermost  portion  155 
up  to  the  uppermost  portion  156.  Thus,  the  holder 
123  is  lifted  to  its  upper  position  in  which  the  active 
portion  of  the  erase  ribbon  is  located  at  its  erasing 
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understood  that  the  invention  is  not  limited  to  the 
details  of  the  illustrated  embodiments,  but  may  be 
embodied  with  various  modifications  and  improve- 
ments  other  than  those  previously  indicated,  which 

5  may  occur  to  those  skilled  in  the  art  within  the 
scope  of  the  invention  defined  in  the  appended 
claims. 

position.  Further,  the  lifting  movement  of  the  holder 
123  will  cause  the  ratchet  wheel  135  to  be  rotated 
by  the  actuator  lever  136,  by  an  angle  correspond- 
ing  to  the  tooth  pitch.  Accordingly,  the  erase  ribbon 
is  advanced  by  a  predetermined  distance.  Then, 
the  character  key  corresponding  to  the  character 
"a"  is  operated,  to  erase  the  character  "a",  in  the 
same  manner  as  described  in  connection  with  the 
preceding  embodiment. 

Subsequently,  the  carriage  is  further  moved  by 
the  half-pitch  distance  in  the  same  direction,  as 
indicated  at  (iii)  in  the  figure,  while  the  solenoid  167 
is  kept  energized.  Accordingly,  the  end  cam  1  52  is 
furhter  rotated  by  a  half  turn,  whereby  the  cam 
follower  159  is  lowered  to  its  lower  position,  and 
the  holder  123  is  lowered  to  its  lower  position. 
Thus,  the  erase  ribbon  is  lowered.  Although  the 
ratchet  wheel  135  is  lowered  with  the  holder  123, 
the  wheel  135  will  not  be  rotated  by  the  actuator 
lever  136,  since  the  lever  136  merely  slides  on  the 
appropriate  tooth  on  the  wheel  135.  Therefore,  the 
erase  ribbon  will  not  be  fed. 

Then,  the  carriage  is  moved  in  the  printing 
direction  "P"  to  the  position  of  the  erased  char- 
acter  "a".  As  a  result,  the  shaft  139  is  rotated  in 
the  direction  "Q".  Since  the  ratchet  wheel  146 
engages  the  pawl  174,  the  coil  spring  142  will  not 
be  tightened  on  the  shaft  131,  and  the  spur  gear 
145  will  not  be  rotated.  Similarly,  the  rotation  of  the 
shaft  139  in  the  direction  "Q"  will  not  be  transmit- 
ted  by  the  spring  clutch  158,  since  the  lower  cou- 
pling  sleeve  150  is  prevented  from  rotating  in  the 
direction  "Q",  by  the  engagement  of  the  ratchet 
portion  153  with  the  pawl  160.  Upon  completion  of 
the  carriage  movement  (iv),  a  character  key  cor- 
responding  to  a  desired  new  character  is  operated 
to  print  the  new  character  on  the  erased  area  of  the 
paper.  At  this  time,  the  solenoid  167  is  deener- 
gized,  and  the  shuttle  bar  168  is  restored  to  its 
original  position.  The  carriage  is  automatically  ad- 
vanced  to  the  next  character  position,  as  indicated 
at  (v).  The  next  character  "b"  may  be  erased,  and 
a  new  character  may  be  printed,  in  the  same 
manner  as  described  above.  After  all  desired  cor- 
recting  operations  are  completed,  the  carriage  is 
advanced  to  the  re-start  position  one  character 
ahead  of  the  last  character  "d"  in  the  printing 
direction,  as  indicated  at  (vi). 

According  to  the  present  modified  embodiment 
using  the  single  rotatabie  shaft  139,  the  carriage 
assembly  can  be  further  simplified  in  construction, 
with  reduced  number  of  parts.  This  means  further 
reduction  in  the  cost  of  the  parts  and  the  cost  of 
assembling,  and  further  reduction  in  the  size  and 
weight  of  the  carriage  assembly,  as  compared  with 
the  preceding  embodiment. 

While  the  present  invention  has  been  de- 
scribed  in  its  preferred  embodiments,  it  is  to  be 

w  Claims 

1  .  A  printing  apparatus,  comprising: 

a  platen  (3)  for  supporting  a  recording  medium  (2); 
75 

a  carriage  (17)  reciprocable  in  a  longitudinal  direc- 
tion  of  the  platen  (3); 

a  carriage  drive  device  (5)  for  reciprocating  the 
carriage  (17); 20 

a  first  and  second  ribbon  feed  mechanism  (38,  48, 
49,  77,  70,  74)  supported  by  the  carriage  (17),  for 
feeding  a  print  ribbon  (75)  and  an  erase  ribbon  - 

25  (71  )  at  a  predetermined  pitch,  respectively; 

a  print/erase  head  (20-23)  supported  by  the  car- 
riage  (17),  for  printing  a  character  on  the  recording 
medium  (2)  via  the  print  ribbon  (75),  and  erasing  a 

30  character  on  the  medium  (2)  via  the  erase  ribbon  - 
(71); 

a  first  and  a  second  rotatabie  shaft  (30,  31)  sup- 
ported  by  the  carriage  (17)  rotatably  in  opposite 

35  directions  when  the  carriage  (17)  is  moved  in  cor- 
responding  opposite  directions; 

a  first  one-way  clutch  (37)  for  transmitting  a  rotat- 
ing  movement  of  the  first  rotatabie  shaft  (30)  in  one 

40  of  said  opposite  directions,  to  the  first  ribbon  feed 
mechanism  (38,  48,  49,  77),  and  inhibiting  trans- 
mission  of  a  rotating  movement  of  the  first  rotatabie 
shaft  (30)  in  the  other  direction  to  the  first  ribbon 
feed  mechanism  (38,  48,  49,  77); 

45 
an  erase-ribbon  lift  member  (63)  for  shifting  an 
active  portion  of  the  erase  ribbon  (71)  between  an 
erasing  position  in  which  said  active  portion  is 
located  between  said  print/erase  head  (20-23)  and 

50  the  recording  medium  (2),  and  an  inoperative  posi- 
tion  in  which  said  active  portion  is  located  away 
from  said  erasing  position; 

a  converter  mechanism  (44,  68)  for  converting  a 
55  rotating  movement  of  the  second  rotatabie  shaft  - 

(31)  into  shifting  movements  of  the  erase-ribbon  lift 
member  (63)  to  shift  the  active  portion  of  the  erase 
ribbon  (71);  and 

14 



0  219  252 25 26 

a  rotation  control  mechanism  (43,  61a)  for  inhibiting 
transmission  of  the  rotating  movement  of  the  sec- 
ond  rotatable  shaft  (31)  to  said  converter  mecha- 
nism  (44,  68)  when  the  apparatus  is  in  a  normal 
printing  mode,  and  transmitting  the  rotating  move- 
ment  of  the  second  rotatable  shaft  (31)  to  the 
converter  mechanism  (44,  68)  when  the  apparatus 
is  in  a  correction  mode, 

whereby  reciprocating  movements  of  the  carriage 
(17)  cause  said  shifting  movements  of  said  erase- 
ribbon  lift  member  (63),  and  a  feeding  movement 
of  said  first  ribbon  feed  mechanism  (38,  48,  49, 
77)  to  advance  the  print  ribbon  (75)  without  said 
shifting  movements  of  said  erase-ribbon  lift  mem- 
ber  (63). 

2.  The  printing  apparatus  of  claim  1,  wherein 
said  rotation  control  mechanism  (43,  61a)  com- 
prises  a  second  one-way  clutch  (43)  for  transmit- 
ting  the  rotating  movement  of  the  second  rotatable 
shaft  (31)  in  one  of  said  opposite  directions,  to  said 
converter  mechanism  (44,  68),  and  inhibiting  trans- 
mission  of  the  rotating  movement  of  the  second 
rotatable  shaft  (31)  in  the  other  direction,  said  rota- 
tion  control  mechanism  (43,  61a)  further  comprising 
second  disabling  means  (56,  60-62)  for  inhibiting 
the  transmission  of  the  rotating  movement  of  the 
second  rotatable  shaft  (31)  in  said  one  direction 
when  the  apparatus  is  in  said  normal  printing 
mode. 

3.  The  printing  apparatus  of  claim  2,  wherein 
said  one-way  clutch  (43)  includes: 

a  first  coupling  member  (42)  engaging  the  second 
rotatable  shaft  (31)  rotatably  relative  to  each  other, 
and  connected  to  said  converter  mechanism  (44, 
68); 

a  second  coupling  member  (41)  engaging  the  sec- 
ond  rotatable  shaft  (31)  rotatably  relative  to  each 
other;  and 

a  spring  (40)  wound  on  the  second  rotatable  shaft  - 
(31)  so  as  to  hold  the  second  rotatable  shaft  (31), 
and  having  opposite  ends  which  engage  the  first 
and  second  coupling  members  (42,  41),  respec- 
tively, 

and  wherein  said  second  disabling  means  (56,  60- 
62)  includes: 

a  detent  member  (56)  engageable  with  the  second 
coupling  member  (41)  for  inhibiting  rotation  of  the 
second  coupling  member  (41);  and 

an  actuator  (60-62)  for  moving  the  detent  member  - 
(56)  between  an  engaging  position  in  which  the 
detent  member  (56)  engages  the  second  coupling 

member  (41),  and  a  release  position  in  which  the 
detent  member  (56)  is  disengaged  from  the  second 
coupling  member  (41  ). 

4.  The  printing  apparatus  of  claim  2,  further 
5  comprising  first  disabling  means  (56,  60-62)  for 

preventing  said  first  one-way  clutch  (37)  from  trans- 
mitting  the  rotating  movement  of  said  first  rotatable 
shaft  (30)  in  said  one  direction  to  said  first  ribbon 
feed  mechanism  (38,  48,  49,  77). 

jo  5.  The  printing  apparatus  of  claim  4,  wherein 
said  first  and  second  disabling  means  (56,  60-62) 
are  selectively  actuated  by  a  common  actuator 
(61). 

6.  The  printing  apparatus  of  claim  1,  further 
75  comprising  a  linkage  (79-83,  87,  88)  for  transmitting 

said  shifting  movements  of  said  erase-ribbon  lift 
member  (63)  to  said  second  ribbon  feed  mecha- 
nism  (70,  74)  to  feed  said  erase  ribbon  (71),  where- 
by  said  reciprocating  movements  of  the  carriage  - 

20  (17)  cause  a  feeding  movement  of  said  second 
ribbon  feed  mechanism  (70,  74),  as  well  as  said 
feeding  movement  of  said  first  ribbon  feed  mecha- 
nism  (38,  48,  49,  77)  and  said  shifting  movements 
of  said  erase-ribbon  lift  member  (63). 

25  7.  The  printing  apparatus  of  claim  6,  wherein 
said  linkage  (79-83,  87,  88)  includes  another  one- 
way  clutch  (79-82,  88)  for  transmitting  one  of  a 
lifting  and  a  lowering  movement  of  said  erase- 
ribbon  lift  member  (63)  to  said  second  ribbon  feed 

30  mechanism  (70,  74),  and  inhibiting  transmission  of 
the  other  of  said  lifting  and  lowering  movements  to 
said  second  ribbon  feed  mechanism  (70,  74). 

8.  A  printing  apparatus,  comprising: 

36  a  platen  (3)  for  supporting  a  recording  medium  (2); 

a  carriage  (17)  reciprocable  in  a  longitudinal  direc- 
tion  of  the  platen  (3); 

40  a  carriage  (17)  drive  device  (5)  for  reciprocating  the 
carriage  (17); 

a  first  and  a  second  ribbon  feed  mechanism  (38, 
48,  49,  77,  70,  74)  supported  by  the  carriage  (17), 

45  for  feeding  a  print  ribbon  (75)  and  an  erase  ribbon  - 
(71)  at  a  predetermined  pitch,  respectively; 

a  print/erase  head  (20-23)  supported  by  the  car- 
riage  (17),  for  printing  a  character  on  the  recording 

50  medium  (2)  via  the  print  ribbon  (75),  and  erasing  a 
character  on  the  medium  (2)  via  the  erase  ribbon  - 
(71); 

a  first  and  a  second  rotatable  shaft  (30,  31)  sup- 
ported  by  the  carriage  (17)  rotatably  in  opposite 
directions  when  the  carriage  (17)  is  moved  in  cor- 
responding  opposite  directions; 

55 
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active  portion  of  the  erase  ribbon  between  an  eras- 
ing  position  in  which  said  active  portion  is  located 
between  said  print/erase  head  and  the  recording 
medium,  and  an  inoperative  position  in  which  said 
active  portion  is  located  away  from  said  erasing 
position; 

a  converter  mechanism  (152,  159)  for  converting  a 
rotating  movement  of  the  rotatable  shaft  (139)  into 
shifting  movements  of  the  erase-ribbon  lift  member 
(123)  to  shift  the  active  portion  of  the  erase  ribbon; 
and 

a  rotation  control  mechanism  (158,  168,  169,  176) 
for  inhibiting  transmission  of  the  rotating  movement 
of  the  rotatable  shaft  (139)  to  said  converter 
mechanism  (152,  159)  when  the  apparatus  is  in  a 
normal  printing  mode,  and  transmitting  the  rotating 
movement  of  the  rotatable  shaft  (139)  to  the  con- 
verter  mechanism  (152,  159)  when  the  apparatus  is 
in  a  correction  mode, 

whereby  reciprocating  movements  of  the  carriage 
cause  said  shifting  movements  of  said  erase-ribbon 
lift  member  (123),  and  a  feeding  movement  of  said 
first  ribbon  feed  mechanism  (145,  161-165)  to  ad- 
vance  the  print  ribbon  without  said  shifting  move- 
ments  of  said  erase-ribbon  lift  member  (123). 

10.  The  printing  apparatus  of  claim  9,  further 
comprising  a  linkage  (130)  for  transmitting  said 
shifting  movements  of  said  erase-ribbon  lift  mem- 
ber  (123)  to  said  second  ribbon  feed  mechanism  - 
(135,  136)  to  feed  said  erase  ribbon,  whereby  said 
reciprocating  movements  of  the  carriage  cause  a 
feeding  movement  of  said  second  ribbon  feed 
mechanism  (135,  136),  as  well  as  said  feeding 
movement  of  said  first  ribbon  feed  mechanism  - 
(145,  161-165)  and  said  shifting  movements  of  said 
erase-ribbon  lift  member  (123). 

1  1  .  A  printing  apparatus,  comprising: 

a  platen  for  supporting  a  recording  medium; 

a  carriage  reciprocable  in  a  longitudinal  direction  of 
the  platen; 

a  carriage  drive  device  for  reciprocating  the  car- 
riage; 

a  first  and  a  second  ribbon  feed  mechanism  (145, 
1610165,  135,  136)  supported  by  the  carriage,  for 
feeding  a  print  ribbon  and  and  erase  ribbon  at  a 
predetermined  pitch,  respectively; 

a  print/erase  head  supported  by  the  carriage,  for 
printing  a  character  on  the  recording  medium  via 
the  print  ribbon,  and  erasing  a  character  on  the 
medium  via  the  erase  ribbon; 

a  first  one-way  clutch  (37)  for  transmitting  a  rotat- 
ing  movement  of  the  first  rotatable  shaft  (30)  in  one 
of  said  opposite  directions,  to  the  first  ribbon  feed 
mechanism  (38,  48,  49,  77),  and  inhibiting  trans- 
mission  of  a  rotating  movement  of  the  first  rotatable  5 
shaft  (30)  in  the  other  direction  to  the  first  ribbon 
feed  mechanism  (38,  48,  49,  77);  and 

a  rotation  control  mechanism  (43,  61a)  for  inhibiting 
transmission  of  the  rotating  movement  of  the  sec-  w 
ond  rotatable  shaft  (31)  to  said  second  ribbon  feed 
mechanism  (70,  74)  when  the  apparatus  is  in  a 
normal  printing  mode,  and  transmitting  the  rotating 
movement  of  the  second  rotatable  shaft  (31  )  to  the 
second  ribbon  feed  mechanism  (70,  74)  when  the  is 
appratus  is  in  a  correction  mode, 

whereby  reciprocating  movements  of  the  carriage  - 
(17)  cause  a  feeding  movement  of  said  second 
ribbon  feed  mechanism  (70,  74)  to  advance  the  20 
erase  ribbon  (71  ),  and  a  feeding  movement  of  said 
first  ribbon  feed  mechanism  (38,  48,  49,  77)  to 
advance  the  print  ribbon  (75)  with  said  feeding 
movement  of  said  second  ribbon  feed  mechanism  - 
(70,  74).  25 

9.  A  printing  apparatus,  comprising: 

a  platen  for  supporting  a  recording  medium; 

a  carriage  reciprocable  in  a  longitudinal  direction  of  30 
the  platen; 

a  carriage  drive  device  for  reciprocating  the  car- 
riage; 

35 
a  first  and  a  second  ribbon  feed  mechanism  (145, 
161-166,  135,  136)  supported  by  the  carriage,  for 
feeding  a  print  ribbon  and  an  erase  ribbon  at  a 
predetermined  pitch,  respectively; 

a  print/erase  head  supported  by  the  carriage,  for 
printing  a  character  on  the  recording  medium  via 
the  print  ribbon,  and  erasing  a  character  on  the 
medium  via  the  erase  ribbon; 

a  rotatable  shaft  (139)  supported  by  the  carriage 
rotatably  in  opposite  directions  when  the  carriage  is 
moved  in  corresponding  opposite  directions; 

40 

45 

a  one-way  clutch  (147)  for  transmitting  a  rotating  so 
movement  of  the  rotatable  shaft  (139)  in  one  of 
said  opposite  directions,  to  the  first  ribbon  feed 
mechanism  (145,  161-165),  and  inhibiting  transmis- 
sion  of  a  rotating  movement  of  the  rotatable  shaft  - 
(139)  in  the  other  direction  to  the  first  ribbon  feed  55 
mechanism  (145,  161-165); 

an  erase-ribbon  lift  member  (123)  for  shifting  an 

16 
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a  rotatable  shaft  (139)  supported  by  the  carriage 
rotatably  in  opposite  directions  when  the  carriage  is 
moved  in  corresponding  opposite  directions; 

a  one-way  clutch  (147)  for  transmitting  a  rotating 
movement  of  the  rotatable  shaft  (139)  in  one  of 
said  opposite  directions,  to  the  first  ribbon  feed 
mechanism  (145,  161-165),  and  inhibiting  transmis- 
sion  of  a  rotating  movement  of  the  rotatable  shaft  - 
(130)  in  the  other  direction  to  the  first  ribbon  feed 
mechanism  145,  161-165);  and 

a  rotation  control  mechanism  (158,  168,  169,  176) 
for  inhibiting  transmission  of  the  rotating  movement 

of  the  rotatable  shaft  (139)  to  said  ribbon  feed 
mechanism  (135,  136)  when  the  apparatus  is  in  a 
normal  printing  mode,  and  transmitting  the  rotating 
movement  of  the  rotatable  shaft  (139)  to  the  sec- 
ond  ribbon  feed  mechanism  (135,  136)  when  the 
apparatus  is  in  a  correction  mode, 

whereby  reciprocating  movements  of  the  carriage 
cause  a  feeding  movement  of  said  second  ribbon 
feed  mechanism  (135,  136)  to  advance  the  erase 
ribbon,  and  a  feeding  movement  of  said  first  ribbon 
feed  mechanism  (145,  161-165)  to  advance  the 
print  ribbon  without  the  feeding  movement  of  the 
second  ribbon  feed  mechanism  (145,  161-165). 
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