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Description 

Technical  Field 

The  present  invention  concerns  a  two-spool 
tape  cartridge  in  which  a  flexible,  elastic  drive 
belt  contacts  the  tape  on  the  tape  spools  and 
whereby  movement  of  the  belt  causes  movement 
of  the  tape  between  the  spools. 

carbon-filled  acetal  resin  and  includes  a 
polytetrafluoroethylene-filled  acetal  resin  sleeve 
interposed  between  the  capstan  and  its  mounting 
pin,  with  the  sleeve  engaging  the  capstan  and 

5  being  rotatably  supported  by  the  mounting  pin. 
The  sleeve  preferably  includes  a  radially  exten- 
ding  projection  which  engages  a  recess  in  the 
capstan  to  prevent  relative  axial  or  rotational 
movement  between  the  capstan  and  the  slee\^. 

10  The  polytetrafluoroethylene-filled  acetal  resin 
sleeve  exhibits  very  good  wear  characteristics 
and  the  capstan  does  not  allow  a  buildup  of  static 
electrical  charges  even  though  the  sleeve  is 
electrically  nonconductive  and,  therefore,  the 

15  capstan  is  not  grounded.  This  is  not  completely 
understood  but  is  presumably  because  the  elec- 
trical  conductivity  of  the  carbon-filled  acetal  resin 
capstan  allows  the  static  charge  to  relocate  and 
neutralize  itself  within  the  body  of  the  capstan. 

20 

Background  Art 

The  belt  driven  cartridge  of  U.S.  Patent  No.  3 
692  255,  issued  to  Von  Behren  and  assigned  to 
the  assignee  of  the  present  invention,  has  been 
very  successfully  utilized  to  interface  with  com- 
puters  where  rapid  acceleration  and  deceleration 
of  the  tape  are  required.  In  the  cartridge  there 
disclosed,  a  magnetic  recording  tape  is  convol- 
utely  wound  on  two  tape  spools  and  is  bidirec- 
tionally  driven  between  the  spools  by  an  endless 
flexible  belt  in  frictional  contact  with  the  tape  on 
both  spools.  The  endless  flexible  belt  is  wrapped 
around  and  driven  by  a  capstan  within  the 
cartridge,  which  capstan  is  in  turn  driven  by  a 
motor  drive  roller  which  is  external  to  the 
cartridge  and  is  a  portion  of  a  recording/playback 
tape  recorder  mechanism  into  which  the  cart- 
ridge  is  inserted.  The  motor  drive  roller  engages 
the  capstan  by  means  of  an  access  opening 
provided  in  a  wall  of  the  cartridge. 

During  operation  of  the  cartridge,  a  static 
electrical  charge  is  built  up  on  the  capstan  by 
frictional  contact  between  the  motor  drive  roller 
and  the  capstan.  If  this  static  electrical  charge  is 
not  dissipated,  a  sudden  discharge  may  result 
which  may  cause  erroneous  signals  in  the  elec- 
tronics  of  the  tape  recorder  mechanism. 

The  static  charge  problem  may  be  alleviated  by 
manufacturing  the  capstan  of  a  conductive 
material  such  as  metal  or  an  electrically  con- 
ductive  polymer  such  as  acetal  resin  containing 
carbon.  The  static  charge  will  then  either  relocate 
and  neutralize  itself  throughout  the  body  of  the 
capstan  or  be  conducted  to  a  grounded  portion 
of  the  cartridge  or  tape  recorder  mechanism. 

Unfortunately,  to  produce  the  capstan  of  metal 
is  too  expensive  and  carbon-filled  acetal  resin 
exhibits  poor  wear  characteristics.  Capstan  wear 
is  particularly  noticeable  at  the  areas  of  contact 
between  the  rotating  capstan  and  its  mounting 
pin  and  the  capstan  and  surfaces  of  the  cartridge. 
This  wear  results  in  looseness  of  the  capstan 
relative  to  its  mounting  pin  and  particles  which 
may  interfere  with  the  operation  of  the  cartridge 
or  the  tape  recorder  mechanism. 

Brief  Description  of  the  Drawings 

25  The  present  invention  will  be  more  particularly 
described  with  reference  to  the  accompanying 
drawings,  wherein  like  numbers  refer  to  like  parts 
in  the  several  views,  and  wherein: 

Figure  1  is  a  top  plan  view  of  a  belt  driven  tape 
30  cartridge,  partially  in  section,  containing  a  cap- 

stan  and  sleeve  of  the  present  invention; 
Figure  2  is  a  cross-sectional  view  of  a  prior  art 

capstan,  a  drive  roller  and  a  portion  of  the 
cartridge  of  Figure  1  taken  generally  along  the 

35  line  2-  2  of  Figure  1; 
Figure  3  is  a  cross-sectional  view  of  a  capstan 

and  a  sleeve  according  to  the  present  invention, 
and  a  partial  cross-sectional  view  of  the  data 
cartridge  of  Figure  1,  taken  generally  along  the 

40  line  2  -  2  of  Figure  1  :  and 
Figure  4  is  a  cross-sectional  view  of  an  alter- 

nate  embodiment  of  a  capstan  and  a  sleeve 
according  to  the  present  invention,  and  a  partial 
cross-sectional  view  of  the  data  cartridge  of 

45  Figure  1  taken  generally  along  the  line  2  -  2  of 
Figure  1. 

50  Detailed  Description 

Figure  1  illustrates  a  data  cartridge  10  of  the 
type  described  in  U.S.  Patent  No.  3  692  255  (Von 
Behren)  which  includes  a  thin  base  plate  12, 

55  usually  of  aluminum,  and  a  clear  or  translucent 
polymeric  cover  14,  which,  when  assembled, 
define  a  thin,  generally  rectangular  enclosure. 
Enclosed  within  the  data  cartridge  10  are  a  pair  of 
tape  spools  16  and  18,  three  tape  wrap  pins  20,  22 

60  and  24,  a  pair  of  tape  guides  26  and  28,  a  length 
of  magnetic  recording  tape  30,  a  driving  belt  32,  a 
pair  of  belt  guide  rollers  34  and  36,  and  a  belt 
driving  capstan  38. 

The  tape  spools  16  and  18  are  supported  by  the 
65  cartridge  base  plate  12  for  free  rotation  about 

Disclosure  of  Invention 

The  present  invention  is  set  on  in  claim  1. 
Particularly,  the  capstan  is  manufactured  of 
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spaced  parallel  axes.  The  magnetic  recording 
tape  30  is  convolutely  wound  on  the  tape  spools 
16  and  18  in  opposite  directions  about  their  axes. 
The  tape  30  guide  path  between  the  tape  spools 
16  and  18  is  defined  by  the  three  tape  wrap  pins  5 
20,  22  and  24  and  the  two  tape  guides  26  and  28. 

The  cartridge  10  is  formed  with  a  recess  40 
along  the  tape  path  which  provides  access  to  the 
magnetic  tape  30  by  a  magnetic  transducer  42. 
The  recess  40  is  normally  closed  by  a  spring-  10 
loaded  door  44  which  is  opened  as  shown  upon 
insertion  of  the  data  cartridge  10  into  a  tape 
recorder  (not  shown).  An  opening  46  is  provided 
in  the  cartridge  cover  14  to  provide  access  to  the 
belt  driving  capstan  38  by  a  drive  roller  48  driven  15 
by  a  reversible  motor  50.  The  magnetic  trans- 
ducer  42,  the  drive  roller  48  and  the  reversible 
motor  50  form  a  portion  of  the  tape  recorder 
rather  than  the  data  cartridge  10. 

The  cartridge  belt  driving  capstan  38  is  20 
provided  with  a  reduced  diameter  51  to  prevent 
contact  between  the  driving  belt  32  and  the  drive 
roller  48.  The  driving  belt  32  is  thin,  continuous, 
flexible  and  elastic.  It  has  a  uniform  cross-sec- 
tional  area  and  extends  around  the  belt  driving  25 
capstan  38  and  the  belt  guide  rollers  34  and  36, 
contacting  the  tape  30  on  the  tape  spools  16  and 
18. 

The  length  of  the  belt  32  is  less  than  the  length 
of  the  path  along  which  it  extends  so  that  when  30 
the  belt  32  is  stretched  into  position  it  will  have 
an  installed  tension  or  pretension.  The  angle  of 
wrap  of  the  driving  belt  32  at  the  tape  spools  16 
and  18  is  at  least  60  degrees  and  provides  the 
necessary  contact  between  the  belt  32  and  the  35 
tape  30  wound  on  the  tape  spools  16  and  18  to 
assure  frictional  driving  of  the  tape  30  and  the 
tape  spools  16  and  18. 

Rotation  of  the  belt  driving  roller  38  in  a 
counterclockwise  direction  (as  viewed  in  Figure  40 
1)  by  the  drive  roller  48  causes  the  belt  32  to 
traverse  its  path  in  a  counterclockwise  direction 
and  the  tape  30  to  move  from  the  tape  spool  18  to 
the  tape  spool  16,  the  tape  spool  18  serving  as  a 
supply  spool  and  the  tape  spool  16  serving  as  a  45 
take-up  spool.  Opposite  rotation  of  the  driving 
roller  38  by  the  drive  roller  48  will  cause  tape  to 
be  supplied  by  the  tape  spool  16  and  convolutely 
wound  upon  the  tape  spool  18.  A  predetermined 
frictional  coupling  between  the  belt  guide  rollers  50 
34  and  36  and  their  respective  support  shafts 
applies  a  predetermined  drag  to  the  belt  32  as  it 
passes  round  the  guide  rollers  34  and  36,  thereby 
increasing  the  tension  of  the  belt  32  as  it  passes 
around  each  of  the  belt  guide  rollers  34  and  36.  55 
This  increased  tension  in  the  belt  32  increases  the 
length  of  the  belt  32  according  to  its  elasticity 
and  thereby  the  speed  at  which  the  belt  32 
passes  around  one  spool  16  or  18  is  increased 
compared  to  that  at  which  it  passes  around  the  60 
other  spool  16  or  18.  This  increased  speed  causes 
tension  in  the  tape  30  as  well  as  the  ability  to  take 
up  any  slack  developed  in  the  tape  30  between 
the  tape  spools  16  and  18  as  is  more  fully  taught 
in  U.S.  Patent  No.  3  692  255.  65 

3 

Figure  2  is  a  cross-sectional  view  of  the  drive 
roller  48,  a  portion  of  the  cartridge  10  and  the  belt 
driving  capstan  38  of  the  prior  art  as  described  in 
U.S.  Patent  No.  3  692  255.  This  prior  capstan  38 
included  a  central  hub  52  which  was  rotatably 
supported  by  a  steel  pin  54  which  is  press  fit  into 
the  plate  12.  The  capstan  38  was  molded  of  acetal 
resin,  which  exhibits  acceptable  wear 
characteristics  but  which  is  electrically  noncon- 
ductive. 

Although  the  prior  acetal  resin  capstan  38 
performed  well  for  a  number  of  years  since  its 
introduction  in  1972,  the  operational  speed  of  the 
data  cartridge  10  has  steadily  increased  since 
that  time,  and  it  has  been  observed  recently  that 
a  detrimental  static  electrical  charge  is  built  up 
on  the  capstan  38  by  its  contact  with  the  drive 
roller  48.  This  static  electrical  charge  on  the 
capstan  38  is  caused  by  the  fact  that  acetal  resin 
is  nonconductive  and  must  be  dissipated  or  the 
static  electricity  will  discharge  suddenly  and  may 
create  false  data  pulses  within  the  electronics  of 
the  tape  recorder  mechanism. 

It  was  attempted  to  cure  the  static  electricity 
problem  by  molding  the  capstan  38  of  a  carbon- 
filled  acetal  resin,  which  is  electrically  con- 
ductive.  Unfortunately,  carbon  within  the  acetal 
resin  is  detrimental  to  its  wear  characteristics  and 
it  was  observed  that  detrimental  wear  was 
occurring  between  the  hub  52  of  the  capstan  38 
and  the  steel  pin  54  and  also  between  the  lower 
end  56  of  the  hub  52  and  the  cartridge  plate  12. 
The  wearing  of  the  central  hub  52  causes  loose- 
ness  between  the  capstan  38  and  the  pin  54, 
which  results  in  vibration  and  noise  as  the 
capstan  38  rotates  during  operation.  Wearing  of 
the  capstan  38  also  produces  minute  particles 
within  the  cartridge  10  which  may  interfere  with 
operation  of  the  cartridge  10  and  the  tape 
recorder  mechanism. 

A  solution  to  this  seeming  impasse  is  provided 
by  the  present  invention  wherein  the  capstan  38 
is  molded  as  two  distinct  parts  rather  than  the 
solid  structure  of  Figure  2. 

The  improved  version  is  shown  in  Figure  3, 
wherein  a  capstan  60,  manufactured  of  con- 
ductive,  carbon-filled  acetal  resin,  is  provided 
with  an  inner  sleeve  62  which  is  manufactured  of 
plain  acetal  resin  or,  preferably,  polytetrafluoro- 
ethylene-filled  acetal  resin.  Adequate  wear 
characteristics  would  probably  result  if  the  sleeve 
62  were  manufactured  of  plain  acetal  resin,  but 
polytetrafluoroethylene  enhances  the  wear  re- 
sistance  properties  of  acetal  resin,  and,  there- 
fore,  a  polytetrafluoroethylene-filled  acetal  resin 
for  the  sleeve  62  is  preferred. 

The  capstan  60  of  Figure  3  is  preferably  molded 
as  the  second  step  of  a  two-step  process  in 
which  the  sleeve  62  is  molded  and  then  placed 
within  a  secondary  mold  which  produces  the 
capstan  60.  The  sleeve  62  includes  a  cylindrical 
body  64  which  is  provided  with  a  raised  diameter 
66  located  approximately  midway  along  the 
length  of  the  sleeve  62.  The  purpose  of  the 
increased  diameter  66  is  to  provide  horizontal 
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shoulders  68  and  70  which  axially  lock  the  sleeve 
62  to  the  central  hub  72  of  the  capstan  60. 

Operation  of  the  sleeve  62  and  capstan  60 
assembly  of  Figure  3  has  revealed  that  wear  is 
greatly  reduced  and  also  that  a  detrimental  static  5 
electrical  charge  is  not  produced  on  the  capstan 
60.  This  result  is  somewhat  surprising  since  the 
acetal  resin  or  polytetrafluoroethylene-filled 
acetal  resin  which  comprises  the  sleeve  62  is 
nonconductive  and,  therefore,  provides  no  con-  10 
ductive  path  to  ground  for  a  static  charge  indu- 
ced  on  the  capstan  60.  The  absence  of  a  static 
electrical  charge  on  the  capstan  60  is  not  com- 
pletely  understood,  but  it  is  believed  that  the  use 
of  conductive,  carbon-filled  acetal  resin  allows  15 
the  static  charge  to  relocate  and  neutralize  itself 
within  the  polymer  structure  of  the  capstan  60. 

Figure  4  illustrates  an  alternate  embodiment  of 
a  capstan  80  and  a  sleeve  82  which  is  provided 
with  only  a  single  shoulder  84  rather  than  the  two  20 
shoulders  68  and  70  illustrated  in  Figure  3.  The 
provision  of  a  single  shoulder  84  has  been  shown 
to  be  adequate  to  prevent  relative  axial  move- 
ment  between  the  sleeve  84  and  the  capstan  80, 
and  allows  the  sleeve  82  and  the  capstan  80  to  be  25 
molded  as  completely  separate  parts  and  later 
assembled  by  press  fitting  the  sleeve  82  into  a 
matching  bore  86  molded  in  the  capstan  80.  The 
capstan  80  of  Figure  4,  however,  could  also  be 
molded  in  a  two-step  process  as  described  with  30 
respect  to  Figure  3  by  first  molding  the  sleeve  82 
and  inserting  this  molded  part  into  a  subsequent 
mold  used  to  form  the  capstan  80. 

The  configuration  of  Figure  3  is  preferred  if  a 
two-step  molding  process  is  to  be  used  and  the  35 
configuration  of  Figure  4  is  preferred  if  it  is 
desired  to  mold  the  parts  separately  and  later 
assemble  them.  The  configurations  shown  are 
preferred  because  they  simply  include  cylindrical 
surfaces  for  which  molds  may  be  easily  manu-  40 
factured.  It  should  be  recognized,  however,  that 
many  other  configurations  could  be  utilized.  For 
example,  the  shoulder  84  includes  a  transitional 
area  between  the  larger  and  smaller  diameters 
which  is  conical  rather  than  horizontal  as  illus-  45 
trated  by  the  shoulder  68  of  Figure  3.  The 
shoulder  68  or  84  could  also  be  convexly  or 
concavely  rounded. 

Furthermore,  if  the  capstan  60  or  80  is  to  be 
manufactured  by  a  two-step  molding  process,  50 
the  locking  radial  projection  created  by  the 
increased  diameter  of  the  sleeve  62  or  82  need 
not  be  completely  circumferential  with  respect  to 
the  sleeve  62  or  82.  The  sleeve  62  or  82  could  be 
molded  with  discrete  projections  extending  55 
radially  outward  or  could  be  provided  with 
discrete  recesses  extending  radially  inward  from 
the  surface  of  the  sleeve  62  or  82.  Such  axial 
projections  or  recesses  would  cause  corre- 
sponding  recesses  or  projections,  respectively,  in  60 
the  capstan  60  or  80  as  it  is  molded  around  the 
sleeve  62  or  82  which  would  serve  to  lock  the  two 
pieces  together. 

It  also  should  be  recognized  that  the  cross- 
sectional  shape  of  the  sleeve  62  or  82  need  not  be  65 

cylindrical,  whether  the  capstan  60  or  80  is  to  be 
manufactured  by  two-step  molding  or  assembly 
after  the  parts  are  molded  separately.  A  square, 
oval  or  triangular  cross-section,  for  example, 
would  provide  the  additional  benefit  of  increased 
resistance  to  relative  rotational  movement  be- 
tween  the  sleeve  62  or  82  and  the  capstan  60  or 
80.  This  problem  has  not  been  manifest,  however, 
and  so  the  configurations  illustrated  in  Figures  3 
and  4  are  preferred  for  their  simplicity. 

By  manufacturing  the  capstan  60  or  80  of 
carbon-filled  acetal  resin  and  the  sleeve  62  or  82 
of  polytetrafluoroethylene-filled  acetal  resin,  the 
present  invention  provides  a  capstan  60  or  80 
which  does  not  retain  a  static  electrical  charge 
and  which  provides  a  wear-resistant  surface 
adjacent  the  pin  54  and  the  cartridge  plate  12. 

Claims 

1.  A  capstan  assembly  (60,  62)  rotatably  sup- 
ported  by  a  mounting  pin  (54)  between  spaced, 
parallel  walls  (12,  14)  of  a  tape  cartridge  (10)  and 
having  a  cylindrical  outer  surface  engaging  a 
drive  belt  (32),  the  assembly  being  characterised 
by: 

a  conductive,  polymeric  capstan  (60)  providing 
said  cylindrical  outer  surface  and 

a  wear-resistant  sleeve  (62)  interposed  be- 
tween  said  pin  (54)  and  said  capstan  (60),  which 
sleeve  (62)  engages  said  capstan  (60)  and  is 
rotatably  supported  by  said  pin  (54). 

2.  A  capstan  assembly  (60,  62)  according  to 
claim  1  wherein  said  capstan  (60)  includes  a 
recess  adjacent  said  sleeve  (62)  and  said  sleeve 
(62)  includes  a  corresponding  radial  projection 
engaging  said  recess  to  lock  said  sleeve  (62)  and 
said  capstan  (60)  together  and  thereby  prevent 
relative  movement  between  said  capstan  (60)  and 
said  sleeve  (62). 

3.  A  capstan  assembly  (60,  62)  according  to 
claim  1  wherein  said  capstan  (60)  is  carbon-filled 
acetal  resin  and  said  sleeve  (62)  is  a  polytetra- 
fluoroethylene-filled  acetal  resin. 

Patentanspriiche 

1.  Bandantriebsrollenanordnung  (60,  62),  die 
zwischen  im  Abstand  voneinander  parallel  ange- 
ordneten  Wanden  (12,  14)  einer  Bandkassette  auf 
einem  Lagerzapfen  (54)  drehbar  gelagert  ist  und 
eine  zylindrische  AuSenflache  besitzt,  die  an 
einem  Treibriemen  (32)  angreift,  gekennzeichnet 
durch 

einen  leitfahigen  polymeren  Rollenkorper  (60), 
der  die  zylindrische  AuBenflache  bildet;  und 

eine  verschleiBbestandige  Hiilse  (62),  die  zwi- 
schen  dem  Zapfen  (54)  und  dem  Rollenkorper 
(60)  angeordnet  ist,  an  der  Bandantriebsrolle  (60) 
angreift  und  auf  dem  Zapfen  (54)  drehbar  gela- 
gert  ist. 
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2.  Bandantriebsrollenanordnung  (60,  62),  nach 
Anspruch  1,  dadurch  gekennzeichnet,  daB  der 
Rollenkorper  (60)  im  Bereich  der  Hiilse  (62)  eine 
Vertiefung  besitzt  und  die  Hulse  (62)  mit  einem 
entsprechenden  radialen  Vorsprung  (66)  aus-  5 
gebildet  ist,  der  in  die  Vertiefung  (86)  eingreift, 
urn  die  Hiilse  (62)  und  den  Rollenkorper  (60) 
miteinander  zu  verriegeln  und  dadurch  eine 
Relativbewegung  zwischen  dem  Rollenkorper 
(60)  und  der  Hulse  (62)  zu  verhindern.  10 

3.  Bandantriebsrollenanordnung  (60,  62)  nach 
Anspruch  1  dadurch  gekennzeichnet,  da£  der 
Rollenkorper  (60)  aus  einem  Kohlenstoff  als 
Fullstoff  enthaltenden  Acetalharz  und  die  Hulse 
(62)  aus  einem  mit  Polytetrafluorathylen  als  15 
Fullstoff  enthaltenden  Acetalharz  besteht. 

Revendications  20 

1.  Dispositif  de  cabestan  (60,  62)  supporte  de 
facon  tournante  par  un  axe  de  montage  (54)  entre 
des  parois  paralleles  espacees  (12,  14)  d'une 
cartouche  de  bande  (10)  et  presentant  une  25 
surface  exterieure  cylindrique  en  contact  avec 
une  courroie  d'entramement  (32),  le  dispositif 
etant  caracterise  par: 

un  cabestan  en  polymere  conducteur  (60) 
definissant  ladite  surface  exterieure  cylindrique;  30 
et 

un  manchon  resistant  a  I'usure  (62)  interpose 
entre  ledit  axe  (54)  et  ledit  cabestan  (60),  le 
manchon  (62)  etant  en  contact  avec  ledit  cabes- 
tan  (60)  et  etant  supporte  de  facon  tournante  par  35 
ledit  axe  (54). 

2.  Dispositif  de  cabestan  (60,  62)  suivant  la 
revendication  1,  dans  lequel  ledit  cabestan  (60) 
comprend  un  logement  (86)  adjacent  audit 
manchon  (62)  et  ledit  manchon  (62)  comprend  40 
une  saillie  radiale  correspondante  (66)  qui  s'en- 
gage  dans  ledit  logement  (86)  pour  bloquer 
ensemble  ledit  manchon  (62)  et  ledit  cabestan 
(60)  et  empecher  ainsi  un  mouvement  relatif  entre 
ledit  cabestan  (60)  et  ledit  manchon  (62).  45 

3.  Dispositif  de  cabestan  (60,  62)  suivant  la 
revendication  1,  dans  lequel  ledit  cabestan  (60) 
est  en  resine  acetal  a  charge  de  carbone  et  ledit 
manchon  (62)  est  en  restne  acetal  a  charge  de 
polytetrafluoroethylene.  50 
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