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Description 

The  present  invention  relates  to  inked  ribbon 
spools,  and  in  particular  to  inked  ribbon  spools  for 
high  speed  impact  printer. 

More  particularly  the  invention  relates  to  a 
spool  for  an  inked  ribbon  of  the  type  comprising  a 
cylindrical  drum  around  which  an  inked  ribbon  is 
wound  and  a  pair  of  end  flanges  on  the  drum,  the 
spool  having  engagement  means  for  engagement 
by  a  drive  means  to  drive  the  spool  to  wind  onto, 
or  unwind  ribbon  from,  the  drum. 

US  2,338,168  describes  a  typewriter  ribbon 
spool  comprising  a  hub  and  two  flanges  which  are 
both  provided  with  ratchet  teeth.  The  ratchet  teeth 
co-operate  with  ribbon  feed  pawls.  One  of  the 
flanges  is  removed  to  allow  a  core  with  a  wound-on 
replacement  ribbon  to  be  fitted  to  the  hub. 

Inked  ribbons  are  used  in  machines  fitted  with 
types  operable  at  high  speeds  to  produce  graphic 
symbols,  for  example,  teleprinters,  word  processing 
machines  and  high  speed  impact  printers  gen- 
erally.  As  the  speed  of  operation  of  such  printers 
has  increased,  problems  have  arisen  in  connection 
with  the  handling  of  the  inked  ribbon.  Because  the 
ribbon  is  advanced  intermittedly,  step-by-step,  it 
follows  that  at  high  speed,  positive  drive  is  required 
with  rapid  acceleration,  deceleration  and  the  ability 
to  change  direction.  There  are  many  types  of  drive 
used  with  inked  ribbon  drive  spools,  none  of  which 
are  particularly  satisfactory.  The  drive  spool  is  of- 
ten  driven  directly  by  the  shaft  on  which  it  is 
mounted.  Alternatively,  it  is  driven  indirectly  by  a 
belt  or  band  between  a  drive  spindle  and  a  hub  on 
the  spool.  As  the  driving  torque  is  relatively  high, 
rapid  acceleration  is  difficult  to  achieve,  and,  in  the 
case  of  belt-driven  spools,  the  drive  is  usually  not 
sufficiently  positive. 

The  present  invention  is  directed  towards  pro- 
viding  an  inked  ribbon  spool  to  overcome  at  least 
some  of  these  problems. 

The  invention  is  characterised  in  that  the  en- 
gagement  means  comprises  an  annular  gear  pro- 
vided  on  the  external  surface  of  at  least  one  of  the 
flanges. 

Because  the  spool  is  driven  by  a  gear  mecha- 
nism,  the  drive  is  positive  and  the  driving  torque  is 
relatively  low  so  that  relatively  quick  acceleration 
and  deceleration  may  be  achieved  and  the  opera- 
tion  of  the  spool  is  generally  more  readily  control- 
lable. 

In  one  embodiment  of  the  invention  an  annular 
gear  is  provided  on  the  external  surface  of  each 
flange. 

This  is  a  particularly  important  feature  as  it 
allows  a  spool  to  be  installed  on  a  spindle  in  either 
direction  so  that  there  is  not  scope  for  user  error 
on  installation.  Usually  an  inked  ribbon  is  threaded 

over  a  print  head  from  one  spool  to  another  iden- 
tical  spool.  This  arrangement  also  allows  drive  to 
be  provided  on  both  sides  of  a  spool,  if  desired. 

In  a  particularly  preferred  embodiment  of  the 
5  invention  the  or  each  gear  is  an  involute  internal 

gear  for  engagement  by  a  drive  means  comprising 
a  pinion. 

Such  a  gear  construction  is  more  readily 
formed  and  less  easily  damaged  than  an  external 

io  gear. 
Preferably  the  gear  ratio  is  approximately  5.77 

and  preferably  the  or  each  annular  gear  comprises 
approximately  104  teeth  at  a  root  diameter  of  ap- 
proximately  84.5  mm. 

75  We  have  found  that  these  particular  gear  ratios 
and  dimensions  gives  particularly  good  results,  in 
use. 

Ideally  the  spool  is  integrally  moulded  from  a 
plastics  material. 

20  In  a  preferred  embodiment  of  the  invention  the 
drum  includes  a  ribbon  receiving  recess  for  receiv- 
ing  portion  of  a  ribbon  and  fixing  means  for  secur- 
ing  the  ribbon  in  the  recess. 

Such  an  arrangement  allows  a  ribbon  to  be 
25  readily  secured  to  the  drum. 

In  one  arrangement  the  recess  comprises  a 
substantially  box-shaped  recess  in  the  drum  and 
the  fixing  means  comprises  a  ball  shot  for  securing 
the  ribbon  in  the  recess. 

30  Such  a  recess  is  readily  formed  and  a  standard 
ball  shot  may  be  readily  fitted  in  the  recess. 

Alternatively  or  additionally  the  recess  com- 
prises  a  transverse  slot  in  the  drum,  and  a  pair  of 
inwardly  directed  walls,  forming,  in  cross  section  a 

35  V-shaped  truncated  trough,  the  slot  having  a  lip  at 
the  open  mouth  thereof  for  reception  of  a  fixing 
piece  having  a  deformable  barb  for  engagement 
behind  the  lip  to  retain  the  ribbon  in  the  recess. 

Again,  such  an  arrangement  allows  for  ease  of 
40  fixing  of  a  ribbon  to  a  drum  and  allows  a  ribbon  to 

be  wound  in  either  direction  as  it  is  sufficiently  well 
secured  to  the  drum. 

Preferably  at  least  one  of  the  flanges  is  pro- 
vided  with  locating  means,  such  as  a  hole,  for 

45  indicating  the  location  of  the  recess. 
The  advantage  of  this  feature  is  in  indicating 

the  position  of  the  recess  for  ease  of  automatic 
insertion  of  a  fixing  means. 

The  invention  will  be  more  clearly  understood 
50  from  the  following  description  of  some  embodi- 

ments  thereof  given  by  way  of  example  only  with 
reference  to  the  accompanying  drawings  in  which: 

Fig.  1  is  a  perspective  view  from  one  side  of  a 
drive  spool  according  to  the  invention; 

55  Fig.  2  is  a  perspective  view  from  the  other  side 
of  the  drive  spool  of  Fig.  1; 
Fig.  3  is  a  front  view  of  the  spool  of  Fig.  1  ; 
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Fig.  4  is  a  front  view  of  the  spool  in  Fig.  1,  in 
use 
Fig.  5  is  a  cross-sectional  view  along  the  lines 
IV-IV;  of  Fig.  1; 
Fig.  6  is  an  end  view  of  a  fixing  piece  according 
to  the  invention; 
Fig.  7  is  a  partial  cross-sectional  view  in  the 
direction  of  the  arrows  VII-VII  of  Fig.  3, 
Fig.  8  is  a  partial  cross-sectional  view  in  the 
direction  of  the  arrows  VIII-VIII  of  Fig.  3;  and 
Fig.  9  is  a  view  in  the  direction  of  the  arrow  IX  of 
Fig.  8. 
Referring  to  the  drawings,  there  is  illustrated  an 

inked  ribbon  spool  indicated  generally  by  the  refer- 
ence  numeral  1.  The  spool  1  comprises  a  drum  2 
having  a  central  tube  with  a  bore  4.  The  drum  2  is 
supported  on  the  tube  by  ribs  3  and  webs  5.  The 
bore  4  forms  a  bearing  for  mounting  on  a  pivot 
idler  shaft,  not  shown.  Flanges  6  are  provided  at 
each  side  of  the  drum  2. 

The  spool  1  has  a  pair  of  annular  driven  gears 
10,  one  provided  on  the  external  surface  of  each  of 
the  flanges  6.  Each  of  gears  comprises  104  teeth 
at  a  diametral  pitch  of  32,  at  a  pitch  diameter  of 
82.55  mm  and  a  root  diameter  of  84.534  mm. 

The  spool  1  is  driven  by  a  drive  pinion  17, 
illustrated  in  Fig.  4.  The  pinion  has  eighteen  teeth, 
at  a  diametral  pitch  of  32  and  a  pinion  pitch  diam- 
eter  of  14.29  mm.  Thus,  the  gear  ratio  is  5.77:1. 

It  will  be  appreciated  that  because  each  an- 
nular  gear  10  has  a  larger  number  of  teeth  than  the 
pinion  17,  the  rotation  of  the  spool  1  may  be 
accurately  controlled.  Further,  the  driving  torque  is 
relatively  low,  thereby  allowing  greater  drive  accel- 
eration  and  deceleration.  In  addition  to  this,  be- 
cause  the  gears  10  are  internal,  closer  tooth  en- 
gagement  is  possible  than  if  it  were  external,  there- 
by  ensuring  positive  drive  and  also  lengthening 
gear  life. 

As  an  annular  gear  10  is  provided  on  each 
flange  6  the  spools  may  be  installed  in  either 
orientation.  Usually  two  spools  are  used,  the  ribbon 
being  led  over  a  print  head  from  one  spool  to 
another  and  the  ribbon  is  first  drawn  from  one 
spool  to  the  other  until  almost  all  the  ribbon  is 
unwound  from  the  first  spool.  The  direction  is  then 
reversed,  the  ribbon  being  drawn  from  the  second 
spool  to  the  first.  This  procedure  is  repeated  until 
the  print  quality  deteriorates  excessively.  The 
spools  are  then  removed  and  new  spools  with  fresh 
ribbon  installed. 

Preferably,  the  spool  is  integrally  moulded  from 
a  plastics  material. 

Two  alternative  ways  of  attaching  a  ribbon  to 
the  spool  are  illustrated  in  the  drawings.  One 
ribbon-receiving  recess  11  is  formed  by  a  trans- 
verse  slot  12  in  the  drum  2  and  a  pair  of  inwardly 
directed  walls  13  forming,  in  cross  section,  a  V- 

shaped  truncated  trough.  A  lip  14  is  provided  at  the 
open  mouth  of  the  slot  12  for  retaining  an  out- 
wardly  directed  deformable  barb  16  of  a  fixing 
piece  15.  This  arrangement  is  illustrated  in  particu- 

5  lar  in  Figs.  5  to  7.  A  second  ribbon-receiving  re- 
cess  21  in  the  surface  of  the  drum  2  is  of  generally 
rectangular  box  shape  having  a  base  22  and  side 
walls  23  extending  from  a  square  hole  24  in  the 
drum  (see  Figs.  8  and  9).  The  ribbon  is  wedged  in 

io  position  by  a  force  fit  ball  shot  or  the  like  which 
engages  in  the  recess  21.  A  guide  hole  25  in  the 
web  5  is  provided  diagonally  opposite  from  the 
recess  slot  12  and  adjacent  the  ribbon-receiving 
recess  21  .  Thus,  the  position  for  automatic  fixing  of 

is  the  ribbon  to  the  spool  1  may  be  located  by  a  light 
emitting  and  detection  device  which  orientates  the 
fixing  mechanism  in  relation  to  the  hole  25.  Simi- 
larly,  one  of  the  flanges  may  be  provided  with  a 
guide  hole  26  (see  Figs.  3  and  8)  in  alignment  with 

20  the  square  hole  24  or  the  recess  slot  12  in  the 
drum  2.  Either  or  both  of  the  fixing  recesses  may 
be  employed  for  fixing  a  ribbon  to  a  spool. 

It  will  be  appreciated  that  either  method  of 
securing  the  ribbon  to  the  spool  1  facilitates  the 

25  even  movement  of  the  ribbon  between  a  pair  of 
spools  as  there  is  no  protrusion  from  the  surface  of 
the  drum. 

Claims 
30 

1.  A  spool  (1)  for  an  inked  ribbon  comprising 
a  cylindrical  drum  (2)  around  which  an 

inked  ribbon  is  wound,  and 
a  pair  of  end  flanges  (6)  on  the  drum  (2), 

35  the  spool  (1)  having  engagement  means  (10) 
for  engagement  by  a  drive  means  to  drive  the 
spool  (1)  to  wind  onto,  or  unwind  a  ribbon 
from,  the  drum  (2), 

characterised  in  that 
40  the  engagement  means  comprises  an  an- 

nular  gear  (10)  provided  on  the  external  sur- 
face  of  at  least  one  of  the  flanges  (6). 

2.  A  spool  as  claimed  in  claim  1  characterised  in 
45  that  an  annular  gear  (10)  is  provided  on  the 

external  surface  of  each  flange  (6). 

3.  A  spool  as  claimed  in  claim  1  or  2  charac- 
terised  in  that  the  or  each  annular  gear  (10)  is 

50  an  involute  internal  gear  for  engagement  by  a 
drive  means  comprising  a  pinion  (17). 

4.  A  spool  as  claimed  in  claim  3  characterised  in 
that  the  annular  gear  (10)  to  pinion  gear  ratio  is 

55  approximately  5.77:1  . 

5.  A  spool  as  claimed  in  claim  3  or  4  charac- 
terised  in  that  the  or  each  annular  gear  (10) 
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3.  Spulenkorper  nach  Anspruch  1  oder  2,  da- 
durch  gekennzeichnet,  dal3  das  oder  jedes 
Zahnrad  mit  innerer  Verzahnung  (10)  ein  Zahn- 
rad  mit  innerer  Evolventenverzahnung  fur  den 

5  Eingriff  eines  ein  Ritzel  enthaltendes  Antriebs- 
mittel  (17)  ist. 

4.  Spulenkorper  nach  Anspruch  3,  dadurch  ge- 
kennzeichnet,  dal3  das  Ubersetzungsverhaltnis 

io  von  Zahnrad  zu  Ritzel  annahrend  5.77  :  1 
betragt. 

5.  Spulenkorper  nach  Anspruch  3  oder  4,  da- 
durch  gekennzeichnet,  dal3  das  oder  jedes 

is  Zahnrad  mit  innerer  Verzahnung  (10)  anna- 
hemd  104  Zahne  bei  einem  FuBkreisdurch- 
messer  von  annahernd  84.5  mm  aufweist. 

6.  Spulenkorper  nach  einem  der  vorangehenden 
20  Anspruche,  dadurch  gekennzeichnet,  dal3  der 

Spulenkorper  einteilig  aus  thermoplastischem 
Kunststoff  geformt  ist. 

7.  Spulenkorper  nach  einem  der  vorangehenden 
25  Anspruche,  dadurch  gekennzeichnet,  dal3  die 

Trommel  (2)  eine  Bandaufnahme  -  Ausneh- 
mung  (11,  21)  zum  Aufnehmen  eines  Teiles 
eines  Bandes  und  Befestigungsmittel  (15)  zum 
Befestigen  des  Bandes  in  der  Ausnehmung 

30  (1  1  ,  21)  umfasst. 

8.  Spulenkorper  nach  Anspruch  7,  dadurch  ge- 
kennzeichnet,  dal3  die  Ausnehmung  (21)  eine 
im  wesentlichen  buchsenformige  Ausnehmung 

35  (21)  in  der  Trommel  (2)  aufweist  und  die  Befe- 
stigungsmittel  eine  Kugel  zum  Befestigen  des 
Bandes  in  der  Ausnehmung  (21)  aufweisen. 

9.  Spulenkorper  nach  Anspruch  7,  dadurch  ge- 
40  kennzeichnet,  dal3  die  Ausnehmung  einen 

Querschlitz  (12)  in  der  Trommel  (2)  und  ein 
Paar  nach  innen  gerichtete  Wande  (13),  die  im 
Querschnitt  eine  V-formige  abgeflachte  Rinne 
bilden,  aufweist,  der  Schlitz  (12)  an  der  Off- 

45  nung  eine  Lippe  (14)  fur  die  Aufnahme  eines 
Befestigungsteils  (15)  mit  einem  verformbaren 
Widerhaken  (16)  fur  den  Eingriff  hinter  die 
Lippen  (14),  urn  das  Band  in  der  Ausnehmung 
(12)  festzuhalten,  hat. 

50 
10.  Spulenkorper  nach  einem  der  Anspruche  7  bis 

9,  dadurch  gekennzeichnet,  daS  zumindest  ei- 
ner  der  Flansche  (6)  mit  Lokalisierungs-mitteln 
(26),  wie  ein  Loch  (26),  zur  Anzeige  der  Lage 

55  der  Ausnehmung  (11,  21)  versehen  ist. 

11.  Hochgeschwindigkeits-Aufschlagdrucker  mit  ei- 
nem  Spulenkorper  nach  einem  der  vorange- 

comprises  approximately  104  teeth  at  a  root 
diameter  of  approximately  84.5  mm. 

6.  A  spool  as  claimed  in  any  preceding  claim 
characterised  in  that  the  spool  (1)  is  integrally 
moulded  from  a  plastics  material. 

7.  A  spool  as  claimed  in  any  preceding  claim 
characterised  in  that  the  drum  (2)  includes  a 
ribbon  receiving  recess  (11,  21)  for  receiving 
portion  of  a  ribbon  and  fixing  means  (15)  for 
securing  the  ribbon  in  the  recess  (11,  21). 

8.  A  spool  as  claimed  in  claim  7  characterised  in 
that  the  recess  (21)  comprises  a  substantially 
box-shaped  recess  (21)  in  the  drum  (2)  and  the 
fixing  means  comprises  a  ball  shot  for  securing 
the  ribbon  in  the  recess  (21). 

9.  A  spool  as  claimed  in  claim  7  characterised  in 
that  the  recess  (21)  comprises  a  transverse 
slot  (12)  in  the  drum  (2),  and  a  pair  of  inwardly 
directed  walls  (13),  forming,  in  cross  section  a 
V-shaped  truncated  trough,  the  slot  (12)  having 
a  lip  (14)  at  the  open  mouth  thereof  for  recep- 
tion  of  a  fixing  piece  (15)  having  a  deformable 
barb  (16)  for  engagement  behind  the  lip  (14)  to 
retain  the  ribbon  in  the  slot  (12). 

10.  A  spool  as  claimed  in  any  of  claims  7  to  9 
characterised  in  that  at  least  one  of  the  flanges 
(6)  is  provided  with  locating  means  (26),  such 
as  a  hole  (26),  for  indicating  the  location  of  the 
recess  (11,  21). 

11.  A  high  speed  impact  printer  comprising  a 
spool  as  claimed  in  any  one  of  the  preceding 
claims. 

Patentanspruche 

1.  Spulenkorper  (1)  fur  ein  Farbband  mit  einer 
zylindrischen  Trommel  (2),  auf  die  ein  Farb- 
band  aufgewickelt  ist,  und  mit  einem  Paar 
Bordflansche  (6)  auf  der  Trommel  (2),  wobei 
der  Spulenkorper  (1)  Eingriffsmittel  (10)  fur 
den  Eingriff  eines  Antriebsmittels  zum  Antrei- 
ben  des  Spulenkorpers  (1),  urn  das  Band  auf 
die  oder  von  der  Trommel  zu  wickeln,  aufweist, 
dadurch  gekennzeichnet,  dal3  die  Eingriffsmit- 
tel  ein  Zahnrad  mit  innerer  Verzahnung  (10) 
aufweisen,  das  auf  der  auBeren  Seite  zumin- 
dest  eines  der  Flansche  (6)  vorgesehen  ist. 

2.  Spulenkorper  nach  Anspruch  1,  dadurch  ge- 
kennzeichnet,  dal3  ein  Zahnrad  mit  innerer  Ver- 
zahnung  (10)  auf  der  auBeren  Seite  jedes  Flan- 
sches  (6)  vorgesehen  ist. 
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paire  de  parois  (13)  dirigees  vers  I'interieur 
formant,  en  section  transversale,  un  godet  tron- 
que  en  forme  de  V,  la  fente  (12)  ayant  une 
levre  (14)  a  son  embouchure  ouverte  pour  la 
reception  d'une  piece  de  fixation  (15)  ayant  un 
picot  deformable  (16)  pour  engagement  derrie- 
re  la  levre  (14)  pour  retenir  le  ruban  dans  la 
fente  (12). 

Bobine  selon  I'une  quelconque  des  revendica- 
tion  7  a  9,  caracterisee  en  ce  qu'au  moins 
I'une  des  joues  (6)  est  pourvue  d'un  moyen  de 
localisation  (26),  tel  qu'un  trou  (26),  pour  indi- 
quer  I'emplacement  de  I'evidement  (11,  21). 

Imprimante  a  impact  a  haute  vitesse  compre- 
nant  une  bobine  selon  I'une  quelconque  des 
revendications  precedentes. 

henden  Anspruche. 

Revendications 

1.  Bobine  (1)  pour  ruban  encreur  comprenant: 
-  un  tambour  cylindrique  (2)  autour  duquel 

est  enroule  un  ruban  encreur,  et 
-  une  paire  de  joues  extremes  (6)  sur  le 

tambour  (2),  la  bobine  (1)  ayant  un 
moyen  d'engagement  (10)  pour  un  enga- 
gement  par  un  moyen  d'entraTnement 
pour  entraTner  la  bobine  (1)  pour  enrouler 
ou  derouler  le  ruban  de  tambour  (2), 

caracterisee  en  ce  que 
-  le  moyen  d'engagement  comprend  un 

engrenage  annulaire  prevu  sur  la  surface 
externe  d'au  moins  I'une  des  joues  (6). 

2.  Bobine  selon  la  revendication  1,  caracterisee 
en  ce  qu'un  engrenage  annulaire  (10)  est  pre- 
vu  sur  la  surface  externe  de  chaque  joue  (6). 

3.  Bobine  selon  la  revendication  1  ou  2,  caracteri- 
see  en  ce  que  le  ou  chaque  engrenage  annu- 
laire  (10)  est  un  engrenage  a  developpement 
interne  pour  engagement  par  un  moyen  d'en- 
traTnement  comprenant  un  pignon  (17). 

4.  Bobine  selon  la  revendication  3,  caracterisee 
en  ce  que  le  rapport  de  I'engrenage  annulaire 
au  pignon  est  d'environ  5.77  :  1. 

5.  Bobine  selon  la  revendication  3  ou  4,  caracteri- 
see  en  ce  que  le  ou  chaque  engrenage  annu- 
laire  (10)  comprend  environ  104  dents  a  un 
diametre  du  pied  d'environ  84.5  mm. 

6.  Bobine  selon  toute  revendication  precedente, 
caracterisee  en  ce  que  la  bobine  (1)  est  inte- 
gralement  moulee  en  une  matiere  plastique. 

7.  Bobine  selon  I'une  quelconque  des  revendica- 
tions  precedentes,  caracterisee  en  ce  que  le 
tambour  (2)  comprend  un  evidement  (11,  21) 
de  reception  d'un  ruban  pour  recevoir  une 
portion  d'un  ruban  et  un  moyen  de  fixation  (15) 
pour  fixer  le  ruban  dans  I'evidement  (11,  21). 

8.  Bobine  selon  la  revendication  7,  caracterisee 
en  ce  que  I'evidement  (21)  comprend  un  evi- 
dement  sensiblement  en  forme  de  botte  (21) 
dans  le  tambour  (2)  et  le  moyen  de  fixation 
comprend  une  bille  pour  fixer  le  ruban  dans 
I'evidement  (21). 

9.  Bobine  selon  la  revendication  7,  caracterisee 
en  ce  que  I'evidement  (21)  comprend  une  fen- 
te  transversale  (12)  dans  le  tambour  (2),  et  une 
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