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Description 

1  .  Technical  Field  of  the  Invention 

This  invention  relates  to  a  mechanical  coupler 
for  connecting  a  rotary  driving  member  to  a  hub, 
and  in  particular,  to  a  mechanical  coupler  disclosed 
e.g.  in  EP-A-205  951  for  connecting  a  magnetic 
tape  recorder  motor  drive  shaft  to  the  hub  of  a  tape 
reel. 

2.  Description  Relative  to  the  Prior  Art 

In  magnetic  recording,  tape  continues  to  play  a 
prominent  role  as  a  storage  medium  for  recorded 
signals.  The  tape  is  generally  packaged  either  on 
individual  reels  or  in  cartridges  for  use  with  an 
associated  recorder.  In  the  prior  art,  it  is  known  to 
mate  the  tape  container  to  the  recorder  by  means 
of  a  large  variety  of  mechanisms  and  techniques, 
with  the  usual  requirement  that  the  tape  container 
be  readily  installed  and  readily  removed.  Record- 
ers  which  use  individual  supply  and  takeup  tape 
reels  characteristically  use  screw  hold  down 
mechanisms  or  quick  disconnect  mechanisms  for 
coupling  the  tape  reels  to  the  reel  driving  motor 
shafts.  In  the  more  commonly  used  tape  cartridges, 
the  supply  and  takeup  hubs  are  generally  splined 
cylinders  which  slidingly  engage  with  mating  "fin- 
gers"  of  the  drive  motor  spindles  in  the  recorder. 
The  hubs  in  the  cartridge  "float"  in  the  cartridge 
housing  so  that  the  tolerances  of  the  cartridge 
components  may  be  relaxed  while  still  ensuring 
that  the  hub  will  be  capable  of  self  alignment  when 
placed  over  the  drive  shaft  fingers.  This  allows 
rapid  and  simple  changing  of  the  inexpensive  car- 
tridges,  and  has  proven  an  adequate  means  of 
drive  motor-to-cartridge  hub  -  connection  in  the 
capstan  controlled  tape  transport,  where  lack  of 
precision  in  reeling  system  components  generally 
will  not  adversely  affect  the  flutter  characteristics  of 
the  recorder. 

A  capstanless  tape  transport,  in  which  the  tape 
speed  is  completely  under  control  of  the  transport 
reeling  system  is  disclosed  in  U.S.  Patent 
4,256,996  in  the  names  of  Brooks  et  al.  This  trans- 
port  has  low  flutter  characteristics;  the  tape  speed 
is  controlled  by  means  a  microcomputer  which 
maintains  constant  tape  speed  by  continuous  ad- 
justment  of  the  reel  motor  rotational  speed.  When 
such  a  transport  is  adapted  for  use  with  a  remov- 
able  cartridge,  the  "looseness"  of  the  mating  of  the 
cartridge  reel  hubs  and  the  drive  motor  spindle  of 
the  recorder,  acceptable  in  the  recorders  of  the 
prior  art  employing  capstans  for  tape  speed  con- 
trol,  results  in  unacceptable  flutter.  The  present 
invention  is  directed  to  a  quick  connect-disconnect 
mechanical  coupler  mounted  on  the  drive  motor 

spindle  for  mating  with  a  splined  hub  of  a  cartridge 
which  provides  positive  and  solid  engagement,  and 
which  does  not  induce  flutter  in  the  tape  motion  for 
tape  travel  in  either  the  forward  or  reverse  direc- 

5  tions. 

SUMMARY  OF  THE  INVENTION 

Rather  than  engage  the  grooves  of  the  car- 
io  tridge  hub  spline  by  means  of  fingers  attached  to 

the  reel  motor  shaft,  the  present  invention  uses  a 
mechanical  coupler  mounted  on  the  motor  shaft 
which  contacts  the  spline  lands  at  two  places  and 
locks  the  mechanical  coupler  position  by  insertion 

75  of  a  spring  loaded  tongue  into  one  of  the  grooves 
of  the  spline.  This  groove  is  angularly  located  mid- 
way  between  the  lands  which  contact  the  mechani- 
cal  coupler,  effecting  a  "three  point"  engagement 
of  the  mechanical  coupler  with  the  hub.  The  land 

20  contacting  surfaces  and  the  tongue  are  chamfered 
to  facilitate  engaging  the  hub  for  slight  off-axial 
misalignment  of  the  hub  and  mechanical  coupler. 
The  spring  loaded  tongue  forces  the  spline  contact- 
ing  surfaces  of  the  mechanical  coupler  into  a  "zero 

25  clearance"  fit  with  the  contacted  lands  of  the 
spline,  providing  an  intimate  and  backlash  free 
connection  between  the  hub  and  driving  motor. 

30 
DESCRIPTION  OF  THE  INVENTION 

The  invention  will  be  described  with  respect  to 
the  figures,  of  which: 

Fig.  1.  is  a  perspective  drawing  of  the  mechani- 
cal  coupler  of  the  invention, 

35  Fig.  2a  provides  plan  view  of  the  mechanical 
coupler  of  the  invention, 
Fig.  2b  provides  an  elevation  view  of  the  me- 
chanical  coupler  of  the  invention. 
Fig.  3  is  a  drawing  of  a  hub  incorporated  in  a 

40  cooperative  cartridge  for  use  with  the  mechani- 
cal  coupler  of  the  present  invention, 
Fig.  4  is  a  sectional  view  showing  the  hub  of 
Fig.  3  engaged  with  the  mechanical  coupler 
according  to  the  invention. 

45  Referring  to  Fig.1,  a  mechanical  coupler  10  , 
for  mounting  on  the  spindle  of  the  recorder  drive 
motor,  has  a  superstructure  12  containing  the  ele- 
ments  which  mate  with  the  splined  hub  of  an 
associated  cartridge.  The  cartridge  hub  fits  over 

50  the  superstructure  12  and,  when  mated  to  the 
mechanical  coupler  10,  the  base  of  the  hub  comes 
to  rest  against  the  surface  14  of  the  mechanical 
coupler  10.  A  segment  of  the  superstructure  12 
comprises  a  surface  16  in  the  shape  of  a  portion  of 

55  a  right  circular  cylinder  having  a  lead-in  chamfer 
20,  and  a  similarly  positioned  surface  18  having  a 
lead-in  chamfer  22,  (the  surfaces  18  and  22  are  not 
seen  in  the  view  of  Fig.1  ),  make  surface  to  surface 
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contact  with  lands  of  the  spline  of  the  mating  hub. 
As  seen  in  Fig.  2,  the  surfaces  16,18  are  symmetri- 
cally  located  with  respect  to  a  principal  plane  24  of 
the  superstructure  12.  A  tongue  26,  which  is  rotat- 
able  about  an  axis  32  and  having  a  chamfer  30,  is 
symmetrically  located  in  the  principal  plane  24  and 
is  biased  outward  towards  the  periphery  of  the 
mechanical  coupler  10  by  a  spring  28.  The  cham- 
fers  22  on  surface  18,  20  on  surface  16  and  30  on 
the  tongue  26  faciliate  coupling  when  there  is  axial 
misalignment  between  the  mechanical  coupler  10 
and  a  mating  hub.  The  mechanical  coupler  10  is 
provided  with  a  hole  19,  having  an  axis  52,  for 
accepting  the  shaft  of  an  associated  drive  motor. 
Tapped  holes  21,23,  radially  directed  through  the 
superstructure  12  perpendicular  to  the  axis  52,  and 
positioned  to  symmetrically  intersect  the  surfaces 
18,16  respectively,  are  provided  with  set  screws 
17,15  for  securing  the  mechanical  coupler  to  the 
associated  motor  shaft. 

In  Fig.  3,  a  splined  hub  34  located  in  an 
associated  cartridge  has  internal  lands  36  and 
grooves  38.  The  lands  36  are  chamfered  to  facili- 
tate  the  mating  of  the  hub  34  to  the  mechanical 
coupler  10  of  the  present  invention.  When  the  hub 
34  is  mounted  in  the  associated  cartridge  and  the 
hub  is  axially  aligned  with  the  mechanical  coupler 
10  for  mating  with  the  recorder  reeling  drive  motor, 
a  force  is  applied  against  a  wear  button  42  by 
means  of  the  cartridge  enclosure,  which  forces  the 
hub  34  into  abutment  with  the  surface  14  of  the 
mechanical  coupler  10  (See  Fig.  4). 

Referring  to  Fig.4,  the  hub  34  splines  and 
grooves  are  shown  in  phantom  on  the  mechanical 
coupler  10,  and  typical  lands  44,46  are  seen  in 
contact  with  the  surfaces  18,16  respectively.  The 
pitch  length,  "p"  of  the  spline  is  defined  as  the 
distance  along  the  spline  periphery  encompassing 
one  groove  and  one  adjacent  land,  e.g.  groove  48 
and  land  50.  The  surfaces  16,18,  as  previously 
noted,  are  surface  segments  of  right  circular  cyl- 
inders  whose  axes  are  parallel  to  the  axis  52  (Fig. 
2)  of  the  mechanical  coupler  10.  The  circumferen- 
tial  dimensions  of  the  surfaces  16,18  are  equal  to, 
or  greater  than,  the  pitch  length  p.  The  angular 
separation  54  between  the  surfaces  16,18  are  such 
that  when  the  surface  18  is  centered  on,  and  is 
symmetrically  in  contact  with  a  land,  e.g.  44,  the 
surface  16  is  similarly  centered  on  and  symmetri- 
cally  in  contact  with  another  land  e.g.  46.  Under 
these  conditions,  the  tongue  26  is  positioned  di- 
rectly  over  a  groove,  e.g.  55,  and  the  spring  28 
forces  the  tongue  26  into  the  groove  e.g.  55  so  that 
the  sides  of  the  tongue  26  contact  the  sides  of  the 
groove  55.  The  spring  force  of  the  tongue  26  in  the 
groove  54  results  in  transmitted  force  components 
urging  the  surface  18  against  the  land  e.g.  44  and 
the  surface  16  against  the  land  e.g.  46.  The  lands 

e.g.  44,46  are  slightly  concave  toward  the  center  of 
the  hub  34,  and  have  radii  equal  to  the  radii  of  the 
cylindrical  surfaces  16,18.  Thus,  when  the  surfaces 
16,18  are  forced  against  the  lands  e.g.  46,44  hard 

5  surface  to  surface  contacts  occur,  i.e.  there  is  a 
zero  clearance  fit.  The  two  zero  clearance  fits  and 
the  tongue  in  its  mating  groove  provide  a  three 
"point"  contact  between  the  hub  and  the  mechani- 
cal  coupler  which  firmly  couple  them  together.  It 

io  will  be  appreciated  that  if  the  mechanical  coupler 
10  and  the  hub  34  are  not  rotationally  in  correct 
alignment  when  they  are  positioned  for  mating, 
upon  excitation  of  the  drive,  the  drive  shaft  will 
rotate  and  at  an  appropriate  angular  position  the 

is  tongue  26  will  drop  into  a  groove  e.g.  55,  and  firm 
coupling  will  be  effected  as  described  above. 

Claims 

20  1.  A  mechanical  coupler  (10)  comprising: 
a.  a  planar  base  (14)  having  a  cylindrical 
aperture  (19)  located  at  the  center  thereof, 
the  axis  (52)  of  said  aperture  (19)  being 
perpendicular  to  said  planar  base  (14), 

25  b.  a  member  (12)  having  a  yoked  section, 
said  member  (12)  being  mounted  on  said 
base  (14), 
c.  a  first  cylindrical  convex  surface  segment 
(16)  of  said  member  (12),  said  surface  (16) 

30  facing  radially  outward  from  said  center  with 
the  cylindrical  axis  of  said  first  surface  (16) 
segment  perpendicular  to  said  planar  base 
(14), 
d.  a  second  cylindrical  convex  surface  (18) 

35  segment  of  said  member  (12),  said  surface 
(18)  facing  radially  outward  from  said  center 
with  the  cylindrical  axis  of  said  second  sur- 
face  (18)  segment  perpendicular  to  said 
planar  base  (14),  wherein  said  first  and  said 

40  second  surface  (16,18)  segments  are  sym- 
metrically  positioned  on  said  member  (12) 
in  respect  of  a  principal  plane  (24)  passing 
through  said  axis  (52)  of  said  aperture  (19), 
e.  a  planar  tongue  (26),  pivotally  mounted 

45  on  said  yoked  section  of  said  member  (12), 
wherein  the  plane  of  said  tongue  (26)  lies  in 
said  principal  plane  (24)  being  perpendicu- 
lar  to  said  base  (14), 
f.  a  spring  (28)  pivotally  urging  said  tongue 

50  (26)  in  said  principal  plane  (24)  in  a  direc- 
tion  outward  from  said  center,  whereby  the 
spring  (28)  force  acts  in  the  principal  plane 
(24)  to  press  said  cylindrical  convex  sur- 
faces  (16,18)  into  direct  contact  with  spline 

55  lands  (36)  of  a  receiving  hub,  and 
g.  means  associated  with  said  member  (12) 
adapted  for  fastening  (15,17)  said  coupler 
(10)  to  an  auxiliary  drive  shaft. 

3 
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2.  The  coupler  (10)  of  Claim  1  wherein  said  the 
ends  of  first  and  second  surface  (16,18)  seg- 
ments  distal  to  said  base  (14),  are  chamfered 
(20,22). 

3.  The  coupler  (10)  of  Claim  1  wherein  the  edge 
of  said  tongue  (26)  distal  to  said  base,  is 
chamfered  (30). 

4.  The  coupler  (10)  of  Claim  1  wherein  said 
means  associated  with  said  member  (12)  for 
fastening  is  a  cylindrical  opening  (19)  through 
said  member  (12),  having  first  and  second  set 
screws  (15,17)  radially  positionable  with  re- 
spect  to  said  opening  (19). 

Patentanspruche 

1.  Mechanische  Kupplungsvorrichtung  (10),  ge- 
kennzeichnet  durch 

a.  einen  planen  Sockel  (14)  mit  einer  in 
dessen  Mittelpunkt  vorgesehenen  zylindri- 
schen  Offnung  (19),  deren  Achse  (52)  sich 
senkrecht  zum  Sockel  (14)  erstreckt, 
b.  ein  mit  einem  gabelformigen  Abschnitt 
versehenes  Element  (12),  das  auf  dem  Sok- 
kel  (14)  gelagert  ist, 
c.  ein  am  Element  (12)  vorgesehenes  erstes 
zylindrisches,  konvexes  Oberflachenseg- 
ment  (16),  das  vom  Mittelpunkt  aus  radial 
nach  auBen  weist  und  dessen  zylindrische 
Achse  sich  senkrecht  zum  planen  Sockel 
(1  4)  erstreckt, 
d.  ein  am  Element  (12)  vorgesehenes  zwei- 
tes  zylindrisches  konvexes  Oberflachenseg- 
ment  (18),  das  vom  Mittelpunkt  aus  radial 
nach  auBen  weist  und  dessen  zylindrische 
Achse  sich  senkrecht  zum  planen  Sockel 
(14)  erstreckt,  wobei  das  erste  und  zweite 
Oberflachensegment  (16,  18)  auf  dem  Ele- 
ment  (12)  bezuglich  einer  durch  die  Achse 
(52)  der  Offnung  (19)  verlaufenden  Haupt- 
ebene  (24)  symmetrisch  angeordnet  ist, 
e.  eine  an  dem  gabelformigen  Abschnitt 
des  Elements  (12)  schwenkbar  gelagerte 
plane  Zunge  (26),  deren  Ebene  in  der 
Hauptebene  (24)  senkrecht  zum  Sockel  (14) 
liegt, 
f.  eine  Feder  (28),  die  die  Zunge  (26)  in  der 
Hauptebene  schwenkbar  in  eine  vom  Mittel- 
punkt  weg  weisende  Richtung  vorspannt, 
wobei  die  Federkraft  in  der  Hauptebene  (24) 
so  wirkt,  dal3  die  zylindrischen  konvexen 
Oberflachensegmente  (16,  18)  in  direkten 
Kontakt  mit  hervorstehenden  Flachen  (36) 
der  Keilnut  einer  Nabe  bringbar  sind,  und 
durch 

g.  eine  dem  Element  (12)  zugeordnete  Ein- 
richtung  (15,  17),  die  die  Kupplungsvorrich- 
tung  (10)  an  einer  Antriebswelle  befestigt. 

5  2.  Kupplungsvorrichtung  (10)  nach  Anspruch  1, 
dadurch  gekennzeichnet,  dal3  die  vom  Sockel 
(14)  am  weitesten  entfernten  Enden  der  ersten 
und  zweiten  Oberflachensegmente  (16,  18)  ab- 
gekantet  sind. 

10 
3.  Kupplungsvorrichtung  (10)  nach  Anspruch  1, 

dadurch  gekennzeichnet,  dal3  die  vom  Sockel 
(14)  am  weitesten  entfernte  Kante  der  Zunge 
(26)  abgekantet  ist. 

15 
4.  Kupplungsvorrichtung  nach  Anspruch  1,  da- 

durch  gekennzeichnet,  dal3  die  dem  Element 
(12)  zugeordnete  Befestigungseinrichtung  eine 
durch  das  Element  (12)  verlaufende  zylindri- 

20  sche  Offnung  (19)  ist,  die  eine  bezuglich  der 
Offnung  (19)  radial  positionierbare  erste  und 
zweite  Klemmschraube  (15,  17)  aufweist. 

Revendicatlons 
25 

1.  Organe  mecanique  d'accouplement  (10),  com- 
prenant  : 

a)  une  base  plane  (14)  ayant  une  ouverture 
cylindrique  (19)  placee  en  son  centre,  I'axe 

30  (52)  de  I'ouverture  (19)  etant  perpendiculai- 
re  a  la  base  plane  (14), 
b)  un  organe  (12)  ayant  un  trongon  d'accou- 
plement,  cet  organe  (12)  etant  monte  sur  la 
base  (14), 

35  c)  un  premier  segment  de  surface  convexe 
cylindrique  (16)  de  I'organe  (12),  cette  sur- 
face  (16)  etant  tournee  radialement  vers 
I'exterieur  par  rapport  au  centre,  I'axe  cylin- 
drique  du  premier  segment  de  surface  (16) 

40  etant  perpendiculaire  a  la  base  plane  (14), 
d)  un  second  segment  de  surface  convexe 
cylindrique  (18)  de  I'organe  (12),  cette  sur- 
face  (18)  etant  tournee  radialement  vers 
I'exterieur  par  rapport  au  centre,  I'axe  cylin- 

45  drique  du  segment  de  la  seconde  surface 
(18)  etant  perpendiculaire  a  la  base  plane 
(14),  le  premier  et  le  second  segment  de 
surface  (16,  18)  etant  disposes  symetrique- 
ment  sur  ledit  organe  (12)  par  rapport  a  un 

50  plan  principal  (24)  passant  par  I'axe  (52)  de 
I'ouverture  (19), 
e)  une  languette  plane  (26)  montee  de  ma- 
niere  pivotante  sur  le  trongon  d'accouple- 
ment  dudit  organe  (12),  le  plan  de  la  lan- 

55  guette  (26)  se  trouvant  dans  le  plan  princi- 
pal  (24)  en  direction  perpendiculaire  a  la 
base  (14), 

4 
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f)  un  ressort  (28)  rappelant  par  pivotement 
la  languette  (26)  dans  le  plan  principal  (24) 
vers  I'exterieur  par  rapport  au  centre,  si 
bien  que  la  force  du  ressort  (28)  agit  dans 
le  plan  principal  (24)  et  repousse  les  surfa-  5 
ces  convexes  cylindriques  (16,  18)  directe- 
ment  au  contact  des  portees  (36)  de  la 
partie  cannelee  d'un  moyeu  recepteur,  et 
g)  un  dispositif  associe  audit  organe  (12)  et 
destine  a  fixer  (15,  178)  I'organe  d'accou-  10 
plement  (10)  a  un  arbre  auxiliaire  d'entraT- 
nement. 

2.  Organe  (10)  d'accouplement  selon  la  revendi- 
cation  1  ,  dans  lequel  les  extremites  du  premier  is 
et  du  second  segment  de  surface  (16,  18) 
distantes  de  la  base  (14)  sont  chanfreinees 
(20,  22). 

3.  Organe  (10)  d'accouplement  selon  la  revendi-  20 
cation  1,  dans  lequel  le  bord  de  la  languette 
(26)  distant  de  la  base  est  chanfreine  (30). 

4.  Organe  (10)  d'accouplement  selon  la  revendi- 
cation  1  ,  dans  lequel  le  dispositif  associe  audit  25 
organe  (12)  pour  sa  fixation  est  une  ouverture 
cylindrique  (19)  formee  dans  ledit  organe  (12) 
et  ayant  une  premiere  et  une  seconde  vis 
d'arret  (15,  17)  qui  peuvent  etre  positionnees 
radialement  par  rapport  a  I'ouverture  (19).  30 
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