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©  Method  of  manufacturing  a  dynamic  groove  bearing,  die  suitable  for  use  in  such  a  method,  and 
housing  and  bearing  part  manufactured  by  such  a  method;  data  storage  unit  provided  with  such  a 
groove  bearing;  method  of  manufacturing  a  rotatable  scanning  unit,  and  magnetic  tape  device 
provided  with  such  a  scanning  unit. 

oo 

©  A  method  of  manufacturing  a  dynamic  groove 
bearing  (45,  71,  111)  with  an  external  bearing  part 
(17,  61,  91)  and  an  internal  bearing  part  (47,  67,  113) 
which  are  rotatable  relative  to  one  another  and  which 
have  cooperating  bearing  surfaces  (39,  53),  (63,  69), 
(103,  121)  with  groove  patterns  (41,  65,  105).  Ac- 
cording  to  the  invention,  the  bearing  surface  (39,  63, 
103)  of  one  of  the  bearing  parts  (17,  61,  91)  is 
formed  and  simultaneously  provided  with  the  groove 
pattern  (41,  65,  105)  through  plastic  deformation  of  a 
ductile  material  (36,  100)  by  means  of  a  press  tool 
(37,  101)  and  a  die  (1,  55,  73)  with  a  die  pattern  (13, 
59,  83)  which  corresponds  to  the  groove  pattern  (41  , 
65,  105).  The  ductile  material  (36,  100)  is,  for  exam- 
ple,  a  tin  alloy  such  as  white  metal  or  Babbitt's 
metal.  The  die  (1,  55,  73)  can  be  repeatedly  used  so 
that  large  numbers  of  dynamic  groove  bearings  (45, 
71,  111)  according  to  the  invention  can  be  manufac- 
tured  in  a  comparatively  simple  manner. 

The  method  is  used  in  the  manufacture  of  a 
rotatable  scanning  unit  (123)  for  reading  or  writing  a 
magnetic  tape  (125)  in  a  magnetic  tape  device  (157). 
The  method  is  also  used  for  the  manufacture  of  a 
dynamic  groove  bearing  (233,  235)  by  means  of 
which  a  rotatable  information  disc  (213)  is  supported 
in  a  compact,  cassette-shaped  data  storage  unit 

(209). 

FIG.1A 
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The  invention  relates  to  a  method  of  manufac- 
turing  a  dynamic  groove  bearing  having  an  internal 
bearing  part  which  is  arranged  coaxially  relative  to 
an  external  bearing  part,  which  bearing  parts  are 
rotatable  relative  to  one  another  and  experience  at 
least  an  axial  bearing  force  during  this,  by  which 
method  the  bearing  parts  are  provided  with  coop- 
erating  bearing  surfaces,  the  bearing  surface  of  one 
of  the  bearing  parts  being  provided  by  means  of  a 
press  tool  and  one  of  the  bearing  surfaces  being 
provided  with  a  pattern  of  grooves. 

The  invention  also  relates  to  a  die  suitable  for 
use  in  a  method  according  to  the  invention. 

The  invention  also  relates  to  a  housing  manu- 
factured  by  a  method  according  to  the  invention. 

The  invention  also  relates  to  a  bearing  part 
manufactured  by  a  method  according  to  the  inven- 
tion. 

The  invention  also  relates  to  a  data  storage  unit 
comprising  an  information  disc  and  a  scanning  unit 
for  cooperating  with  the  information  disc,  which 
disc  is  rotatably  supported  in  a  cassette-shaped 
housing  by  means  of  two  dynamic  groove  bearings 
manufactured  by  a  method  according  to  the  inven- 
tion. 

The  invention  also  relates  to  a  method  of  man- 
ufacturing  a  rotatable  scanning  unit  with  a  base 
drum  which  has  an  outer  wall  with  a  helical  mag- 
netic  tape  guide  and  a  scanning  drum  which  is 
rotatable  relative  to  the  base  drum  and  which  has 
at  least  one  magnetic  head,  which  scanning  unit  is 
provided  with  a  dynamic  groove  bearing  by  a 
method  according  to  the  invention. 

Finally,  the  invention  also  relates  to  a  magnetic 
tape  device  provided  with  a  rotatable  scanning  unit 
manufactured  by  a  method  according  to  the  inven- 
tion. 

A  method  of  the  kind  mentioned  in  the  opening 
paragraph  for  manufacturing  a  dynamic  groove 
bearing  is  known  from  German  Patent  Application 
22  09  712.  In  the  known  method,  the  press  tool 
comprises  a  smooth  press  ball  by  which  a  smooth 
bearing  surface  with  the  shape  of  a  sphere  seg- 
ment  is  pressed  into  the  external  bearing  part.  The 
internal  bearing  part  is  provided  with  a  metal  bear- 
ing  ball,  the  difference  between  the  radius  of  the 
press  ball  and  the  radius  of  the  bearing  ball  being 
equal  to  a  desired  bearing  gap  height.  An  accurate 
bearing  gap  height  is  thus  provided.  The  pattern  of 
grooves  is  provided  on  the  bearing  ball  in  a  man- 
ner  not  described  in  the  said  Patent  Application. 

A  disadvantage  of  the  known  method  is  that 
the  application  of  an  accurate  pattern  of  grooves  on 
the  bearing  ball  used  in  the  groove  bearing  by 
means  of,  for  example,  a  machining  operation  or  an 
etching  process  is  time-consuming.  As  a  result,  the 
manufacture  of  large  numbers  of  groove  bearings 
by  the  known  method  is  laborious.  In  addition,  the 

press  ball  used  in  the  known  method  must  be 
replaced  already  after  the  manufacture  of  one  sin- 
gle  groove  bearing. 

It  is  an  object  of  the  invention  to  provide  a 
5  method  of  the  kind  mentioned  in  the  opening  para- 

graph  for  the  manufacture  of  a  dynamic  groove 
bearing  by  which  the  disadvantages  mentioned 
above  are  avoided,  so  that  large  numbers  of 
groove  bearings  can  be  manufactured  in  a  com- 

io  paratively  short  period  and  in  a  comparatively  sim- 
ple  manner,  while  a  high  degree  of  accuracy  is 
achieved. 

The  invention  is  for  that  purpose  characterized 
in  that  the  bearing  surface  of  one  of  the  bearing 

75  parts  is  shaped  and  simultaneously  provided  with 
the  pattern  of  grooves  through  plastic  deformation 
of  a  ductile  material  by  means  of  the  press  tool 
and  a  die  which  has  a  die  pattern  corresponding  to 
the  pattern  of  grooves.  Since  the  ductile  material  is 

20  deformed  by  the  press  tool  and  the  die,  the  bear- 
ing  surface  of  the  relevant  bearing  part  and  the 
pattern  of  grooves  are  simultaneously  formed  in  a 
comparatively  simple  and  quick  way.  The  use  of 
the  ductile  material  renders  the  required  pressing 

25  force  of  the  press  tool  comparatively  small,  so  that 
the  die  with  the  die  pattern  can  be  repeatedly  used 
in  the  manufacture  of  large  numbers  of  groove 
bearings.  Owing  to  the  comparatively  small  press- 
ing  force,  furthermore,  the  rebound  of  the  ductile 

30  material  caused  by  the  elastic  deformation  is  negli- 
gibly  small  after  pressing,  so  that  the  bearing  sur- 
face  with  the  pattern  of  grooves  is  manufactured  in 
an  accurate  manner. 

A  special  embodiment  of  a  method  according 
35  to  the  invention,  whereby  the  friction  and  the  wear 

of  the  bearing  surface  manufactured  by  the  method 
are  small  during  stating  or  stopping  of  the  dynamic 
groove  bearing,  is  characterized  in  that  the  ductile 
material  is  an  alloy  of  tin  with  lead,  an  alloy  of  tin 

40  with  antimony,  or  an  alloy  of  tin  with  lead  and 
antimony. 

A  further  embodiment  of  a  method  according 
to  the  invention  is  characterized  in  that  the  bearing 
surface  with  the  pattern  of  grooves  is  given  a  fixed 

45  position  relative  to  the  corresponding  bearing  part 
by  the  plastic  deformation  of  the  ductile  material. 
The  fixation  of  the  bearing  surface  with  the  pattern 
of  grooves  relative  to  the  bearing  part  in  this  way 
means  that  no  separate  operations  are  required  for 

50  fixing  the  bearing  surface  during  the  formation  of 
the  bearing  surface. 

A  yet  further  embodiment  of  a  method  accord- 
ing  to  the  invention  is  characterized  in  that  the 
bearing  surface  with  the  pattern  of  grooves  is  in- 

55  tegrated  into  a  housing  by  the  plastic  deformation 
of  the  ductile  material,  the  housing  being  fastened 
on  a  workbench  of  a  press  device  which  comprises 
a  positioning  device  by  means  of  which  the  die  is 
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positioned  relative  to  the  workbench  and  the  hous- 
ing  during  the  formation  of  the  bearing  surface. 
Owing  to  the  use  of  the  press  device  with  the 
workbench  and  the  positioning  device,  large  num- 
bers  of  bearing  parts  integrated  into  housings,  for 
example,  suitable  for  assembly  with  further  compo- 
nents,  can  be  manufactured  in  a  simple  and  ac- 
curate  manner. 

A  particular  embodiment  of  a  method  accord- 
ing  to  the  invention  is  characterized  in  that  the 
bearing  surface  with  the  pattern  of  grooves  is 
formed  in  the  external  bearing  part,  while  the  die 
comprises  a  mandrel  which  fits  in  the  external 
bearing  part  and  by  means  of  which  the  die  is 
positioned  relative  to  the  external  bearing  part  dur- 
ing  the  formation  of  the  bearing  surface.  The  use  of 
the  mandrel  means  that  the  die  pattern  of  the  die 
can  be  accurately  positioned  relative  to  the  external 
bearing  part,  so  that  the  bearing  surface  of  the 
external  bearing  part  according  to  the  method  can 
be  provided  in  an  accurate  manner  relative  to  the 
external  bearing  part. 

A  further  embodiment  of  a  method  according 
to  the  invention  is  characterized  in  that  the  die 
pattern  is  present  at  an  end  of  the  mandrel,  the 
end  of  the  mandrel  being  applied  in  a  compression 
chamber  of  the  external  bearing  part  which  tapers 
and  merges  into  an  opening  for  the  press  tool, 
while  subsequently  the  ductile  material  is  pressed 
around  the  end  of  the  mandrel  in  the  compression 
chamber  by  means  of  the  press  tool.  The  use  of 
the  tapering  compression  chamber  leads  to  the 
formation  of  a  journal  socket,  while  the  bearing 
surface  of  the  external  bearing  part  with  the  pattern 
of  grooves  is  at  the  same  time  fixed  relative  to  the 
external  bearing  part. 

A  still  further  embodiment  of  a  method  accord- 
ing  to  the  invention  is  characterized  in  that  a  man- 
drel  with  a  clearing  end  is  used.  The  use  of  a 
mandrel  with  a  clearing  end  such  as,  for  example, 
an  end  in  the  shape  of  a  sphere  segment  or  a 
cone,  leads  to  the  manufacture  of  dynamic  groove 
bearings  with  a  comparatively  compact  construc- 
tion  in  which  the  bearing  parts  experience  a  com- 
bined  radial  and  axial  bearing  force. 

A  special  embodiment  of  a  method  according 
to  the  invention  is  characterized  in  that  the  ductile 
material  is  provided  between  an  upper  surface  of 
the  external  bearing  part,  which  upper  surface  ex- 
tends  perpendicular  to  a  centreline  of  the  external 
bearing  part,  and  a  pressure  surface  of  the  die,  on 
which  pressure  surface  the  die  pattern  is  present 
and  which,  extends  perpendicular  to  a  centreline  of 
the  mandrel,  and  is  subsequently  pressed  onto  the 
upper  surface  by  the  press  tool  and  the  die,  where- 
by  the  plastic  deformation  of  the  ductile  material 
takes  place  in  radial  direction  and  the  ductile  ma- 
terial  is  fixed  in  an  annular  groove  of  a  collar 

provided  on  the  upper  surface.  The  use  of  the  said 
pressure  surface  leads  to  a  plane  dynamic  groove 
bearing,  the  bearing  surface  of  the  external  bearing 
part  formed  by  the  method  being  perpendicular  to 

5  the  centreline  of  the  external  bearing  part,  so  that 
an  accurate  axial  bearing  action  and  a  high  revolv- 
ing  accuracy  of  the  internal  bearing  part  relative  to 
the  external  bearing  part  are  achieved. 

A  particular  embodiment  of  a  method  accord- 
io  ing  to  the  invention  is  characterized  in  that  the 

bearing  surface  with  the  pattern  of  grooves  is 
formed  in  a  ring-shaped  disc,  which  is  made  of  the 
ductile  material,  the  ring-shaped  disc  being  pro- 
vided  first  around  the  internal  bearing  part  between 

is  a  pressure  surface  of  a  first  die,  on  which  pressure 
surface  a  first  die  pattern  is  present  and  which 
extends  perpendicular  to  a  centreline  of  the  internal 
bearing  part,  and  a  pressure  surface  of  a  second 
die,  on  which  pressure  surface  a  second  die  pat- 

20  tern  is  present  and  which  extends  perpendicular  to 
the  centreline  of  the  internal  bearing  part,  while  the 
ring-shaped  disc  is  subsequently  pressed  by  the 
press  tool  between  the  pressure  surfaces  of  the 
first  die  and  the  second  die,  whereby  the  plastic 

25  deformation  of  the  ductile  material  takes  place  in 
radial  direction  with  respect  to  the  centreline  and 
the  ring-shaped  disc  is  fixed  in  an  annular  groove 
provided  in  the  internal  bearing  part.  By  the  use  of 
said  first  die  and  said  second  die,  a  ring-shaped 

30  bearing  surface  with  a  pattern  of  grooves  is  formed 
on  both  sides  of  said  ring-shaped  disc,  which  disc 
is  simultaneously  fixed  around  the  internal  bearing 
part.  In  this  way,  a  plane  axial  dynamic  groove 
bearing  is  formed  providing  a  bearing  force  in  two 

35  opposite  axial  directions. 
A  further  embodiment  of  a  method  according 

to  the  invention  is  characterized  in  that  the  die  is 
positioned  in  axial  direction  relative  to  the  cor- 
responding  bearing  part  with  the  aid  of  a  sensor 

40  during  the  formation  of  the  bearing  surface,  which 
sensor  measures  an  axial  position  of  the  die  rela- 
tive  to  the  relevant  bearing  part.  The  use  of  the 
said  sensor  achieves  that  the  bearing  surface  is 
provided  in  an  accurate,  predetermined  axial  posi- 

45  tion  relative  to  the  bearing  part  by  the  die. 
A  data  storage  unit  comprising  an  information 

disc  and  a  scanning  unit  for  cooperating  with  the 
information  disc,  which  disc  is  rotatably  supported 
in  a  cassette-shaped  housing  by  means  of  two 

50  dynamic  groove  bearings  manufactured  by  a  meth- 
od  according  to  the  invention,  is  characterized  in 
that  the  housing  comprises  two  main  walls  extend- 
ing  parallel  to  and  on  either  side  of  the  information 
disc,  into  which  main  walls  the  external  bearing 

55  parts  of  the  respective  dynamic  groove  bearings 
are  integrated.  The  integration  of  the  external  bear- 
ing  parts  of  the  groove  bearings  into  the  two  main 
walls  in  the  manner  indicated  above  provides  an 
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effective,  compact  and  convenient  housing  for  the 
data  storage  unit. 

A  method  of  manufacturing  a  rotatable  scan- 
ning  unit  with  a  base  drum  which  has  an  outer  wall 
with  a  helical  magnetic  tape  guide  and  a  scanning 
drum  which  is  rotatable  relative  to  the  base  drum 
and  which  has  at  least  one  magnetic  head,  which 
scanning  unit  is  provided  with  a  dynamic  groove 
bearing  by  a  method  according  to  the  invention,  is 
characterized  in  that  the  base  drum  is  provided 
with  the  external  bearing  part,  the  magnetic  tape 
guide  being  used  as  a  reference  for  the  axial 
positioning  of  the  die  pattern  of  the  die  relative  to 
the  external  bearing  part.  Since  the  magnetic  tape 
guide  is  used  as  a  reference  in  the  axial  positioning 
of  the  die  in  the  external  bearing  part,  the  bearing 
surface  of  the  base  drum  is  provided  in  an  ac- 
curate  axial  position  relative  to  the  magnetic  tape 
guide,  so  that  the  scanning  drum  is  accurately 
positioned  in  axial  direction  relative  to  the  magnetic 
tape  guide  by  means  of  the  dynamic  groove  bear- 
ing. 

A  magnetic  tape  device  in  which  the  properties 
of  the  rotatable  scanning  unit  used  therein  and 
manufactured  by  a  method  according  to  the  inven- 
tion  become  particularly  apparent  is  characterized 
in  that  the  magnetic  tape  device  comprises  a 
space  for  the  accommodation  of  a  magnetic  tape 
cassette  and  a  mechanism  for  transporting  and 
guiding  a  magnetic  tape  along  the  scanning  unit. 

The  invention  is  explained  in  more  detail  below 
with  reference  to  the  drawing  in  which 

Fig.  1a  diagrammatically  shows  a  first  embodi- 
ment  of  a  device  for  carrying  out  a  method 
according  to  the  invention  for  the  manufacture  of 
a  dynamic  groove  bearing, 
Fig.  1b  diagrammatically  shows  a  second  em- 
bodiment  of  a  device  for  carrying  out  a  method 
according  to  the  invention  for  the  manufacture  of 
a  dynamic  groove  bearing, 
Fig.  2  diagrammatically  shows  a  third  embodi- 
ment  of  a  device  for  carrying  out  a  method 
according  to  the  invention  for  the  manufacture  of 
a  dynamic  groove  bearing, 
Fig.  3a  shows  a  dynamic  groove  bearing  manu- 
factured  by  means  of  the  device  of  Fig.  1a, 
Fig.  3b  shows  a  dynamic  groove  bearing  manu- 
factured  by  means  of  the  device  of  Fig.  1b, 
Fig.  4a  shows  a  dynamic  groove  bearing  manu- 
factured  by  means  of  the  device  of  Fig.  2, 
Fig.  4b  shows  a  pattern  of  grooves  of  a  dynamic 
groove  bearing  according  to  Fig.  4a, 
Fig.  5a  shows  in  cross-section  a  rotatable  scan- 
ning  unit  for  a  magnetic  tape  provided  with  a 
dynamic  groove  bearing  according  to  Fig.  4a, 
Fig.  5b  diagrammatically  shows  a  device  for 
carrying  out  a  method  according  to  the  invention 
for  the  manufacture  of  the  scanning  unit  of  Fig. 

5a, 
Fig.  5c  diagrammatically  shows  a  magnetic  tape 
device  which  is  provided  with  the  scanning  de- 
vice  of  Fig.  5a, 

5  Fig.  6a  diagrammatically  shows  a  press  device 
for  carrying  out  a  method  according  to  the  in- 
vention  for  the  manufacture  of  a  bearing  part 
integrated  in  a  housing, 
Fig.  6b  shows  a  housing  with  an  integrated 

io  bearing  part  manufactured  by  means  of  the 
press  device  of  Fig.  6a, 
Fig.  6c  diagrammatically  shows  a  data  storage 
unit  provided  with  a  dynamic  groove  bearing 
manufactured  by  means  of  the  press  device  of 

is  Fig.  6a, 
Fig.  7  diagrammatically  shows  a  device  for  car- 
rying  out  a  method  according  to  the  invention 
for  the  manufacture  of  an  internal  bearing  part, 
Fig.  8a  diagrammatically  shows  a  fourth  embodi- 

20  ment  of  a  device  for  carrying  out  a  method 
according  to  the  invention  for  the  manufacture  of 
a  dynamic  groove  bearing,  and 
Fig.  8b  shows  a  dynamic  groove  bearing  manu- 
factured  by  means  of  the  device  of  Fig.  8a. 

25  The  first  embodiment  of  a  device  for  carrying 
out  a  method  according  to  the  invention  for  the 
manufacture  of  a  dynamic  groove  bearing  as 
shown  in  Fig.  1a  comprises  an  elongate,  hard- 
metal  die  1  with  a  centreline  3  and  a  base  5  which 

30  is  provided  with  a  base  surface  7  extending  per- 
pendicular  to  the  centreline  3.  The  die  1  further 
comprises  a  circular-cylindrical  mandrel  9  which  is 
perpendicular  to  the  base  surface  7.  The  mandrel  9 
is  provided  with  an  end  1  1  in  the  form  of  a  sphere 

35  segment  on  which  a  die  pattern  13  is  provided 
which  corresponds  to  a  pattern  of  grooves  to  be 
provided  by  means  of  the  die  1  . 

The  mandrel  9  of  the  die  1  is  provided  in  a 
substantially  circular-cylindrical  chamber  15  of  an 

40  external  bearing  part  17  having  a  centreline  19. 
The  chamber  15  is  provided  with  an  inner  wall  21 
with  a  first,  circular-cylindrical  wall  portion  23  and  a 
second,  circular-cylindrical  wall  portion  25.  The  cir- 
cular-cylindrical  mandrel  9  fits  without  clearance 

45  between  the  wall  portions  23  and  25,  which  have 
equal  diameters,  the  centreline  3  of  the  die  1  and 
the  centreline  19  of  the  chamber  15  coinciding. 
The  base  surface  7  of  the  die  1  rests  on  an  upper 
surface  27  of  the  external  bearing  part  17  provided 

50  perpendicularly  to  the  centreline  19  of  the  chamber 
15. 

As  is  further  depicted  in  Fig.  1a,  the  end  11  of 
the  mandrel  9  with  the  die  pattern  13  is  present  in 
a  tapering  compression  chamber  29  of  the  external 

55  bearing  part  17.  The  compression  chamber  29, 
whose  centreline  coincides  with  the  centreline  19, 
has  an  upper  wall  31  extending  transverse  to  the 
centreline  19  and  a  tapering  side  wall  33  which 

4 
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narrows  conically  from  the  upper  wall  31  and  ends 
in  a  round  opening  35.  A  so-called  ductile  material 
36  is  provided  in  the  compression  chamber  29,  for 
example,  an  alloy  of  tin  with  lead,  an  alloy  of  tin 
with  antimony  (white  metal),  or  an  alloy  of  tin  with 
lead  and  antimony  (Babbitt's  metal).  In  addition  to 
the  said  elements,  these  alloys  may  also  comprise 
copper.  Such  a  material  is  plastically  deformable 
under  comparatively  small  compression  forces, 
while  the  elastic  deformation  of  the  material  is 
comparatively  small.  The  ductile  material  36  is 
pressed  around  the  end  1  1  of  the  mandrel  9  by  a 
press  tool  37  which  fits  without  clearance  in  the 
opening  35  of  the  compression  chamber  29.  As  a 
result,  the  external  bearing  part  17  is  given  a 
bearing  surface  39  in  the  form  of  a  sphere  segment 
and  having  a  pattern  of  grooves  41  corresponding 
to  the  die  pattern  13  through  plastic  deformation  of 
the  ductile  material  36.  Owing  to  the  good  plastic 
deformability  of  the  ductile  material  36,  the  pattern 
of  grooves  41,  which  has  a  groove  depth  of  ap- 
proximately  ten  micrometers,  is  formed  in  an  ac- 
curate  manner.  Since  the  required  compression 
force  is  comparatively  small  and  the  bearing  sur- 
face  39  is  comparatively  large,  the  rebound  caused 
after  pressing  by  the  elastic  deformation  of  the 
ductile  material  36  is  extremely  small.  As  is  shown 
in  Figs.  1a  and  3a,  the  ductile  material  36  is  fixed 
relative  to  the  external  bearing  part  17  between  the 
upper  wall  31  and  the  tapering  side  wall  33  of  the 
compression  chamber  29  by  the  plastic  deforma- 
tion,  so  that  the  bearing  surface  39  with  the  pattern 
of  grooves  41  is  also  brought  into  a  fixed,  accurate 
position  in  relation  to  the  external  bearing  part  17. 

Since  the  ductile  material  36  is  comparatively 
soft,  no  appreciable  damage  is  caused  to  the  die 
pattern  13  during  pressing  of  the  ductile  material 
36  around  the  end  1  1  of  the  mandrel  9.  The  die  1 
accordingly  can  be  repeatedly  used  in  the  produc- 
tion  of  large  numbers  of  bearing  parts  17.  Com- 
pared  with  alternative  techniques,  whereby  the  pat- 
tern  of  grooves  is  provided,  for  example,  in  a 
machining  operation  or  a  comparatively  laborious 
etching  process,  the  repeated  use  of  the  die  1 
leads  to  a  considerable  simplification  and  time  sav- 
ing  in  the  manufacture  of  large  numbers  of  bearing 
parts  17. 

Fig.  3a  shows  an  external  bearing  part  17  man- 
ufactured  by  the  device  shown  in  Fig.  1a,  in  which 
the  first  circular-cylindrical  wall  portion  23  of  the 
chamber  15  is  provided  with  a  further  pattern  of 
grooves  43.  The  external  bearing  part  17  forms  a 
dynamic  groove  bearing  45  in  conjunction  with  an 
internal  bearing  part  47  which  is  rotatable  in  the 
chamber  15  for  this  purpose  by  means  of  a  dia- 
grammatically  indicated  drive  unit  49.  The  internal 
bearing  part  47  to  this  end  further  comprises  a 
smooth,  circular-cylindrical  outer  wall  51  for  coop- 

erating  with  the  further  pattern  of  grooves  43  and  a 
smooth  ball  53  for  cooperating  with  the  pattern  of 
grooves  41  of  the  bearing  surface  39  formed  from 
the  ductile  material  36  which  thus  constitutes  a 

5  journal  socket  for  the  internal  bearing  part  47.  Upon 
rotation  of  the  internal  bearing  part  47,  the  bearing 
parts  17  and  47  of  the  operating  dynamic  groove 
bearing  45  can  absorb  an  axial  and  a  radial  bearing 
force  through  cooperation  of  the  pattern  of  grooves 

io  41  and  the  ball  53,  and  a  radial  bearing  force  only 
through  cooperation  of  the  further  pattern  of 
grooves  43  and  the  outer  wall  51.  The  bearing 
parts  17  and  47  under  normal  circumstances  come 
into  mutual  contact  exclusively  during  staring  and 

is  stopping  of  the  said  rotation.  Any  wear  of  the 
bearing  surface  39  occurring  during  this  remains 
limited  through  the  use  of  the  said  tin  alloys. 

In  the  second  embodiment  of  a  device  for 
carrying  out  a  method  according  to  the  invention 

20  for  the  manufacture  of  a  dynamic  groove  bearing, 
shown  in  Fig.  1b,  a  die  55  similar  to  the  die  1 
shown  in  Fig.  1a  is  used,  but  here  provided  with  a 
conical  end  57  with  a  die  pattern  59.  A  conical 
bearing  surface  63  is  provided  in  an  external  bear- 

25  ing  part  61  by  the  use  of  the  die  55,  with  a  pattern 
of  grooves  65  corresponding  to  the  die  pattern  59. 
As  is  shown  in  Fig.  3b,  the  bearing  surface  63 
forms  a  conical  journal  socket  for  an  internal  bear- 
ing  part  67  which  is  provided  with  a  smooth  cone 

30  69  for  cooperating  with  the  bearing  surface  63  and 
which  forms  a  dynamic  groove  bearing  71  in  con- 
junction  with  the  external  bearing  part  61.  The 
bearing  parts  61  and  67  can  absorb  a  bearing  force 
having  a  radial  and  an  axial  component  upon  rota- 

35  tion  of  the  internal  bearing  part  67  in  the  external 
bearing  part  61  through  cooperation  of  the  groove 
pattern  65  and  the  cone  69. 

In  the  third  embodiment  of  a  device  for  carry- 
ing  out  a  method  according  to  the  invention  for  the 

40  manufacture  of  a  dynamic  groove  bearing,  shown 
in  Fig.  2,  a  die  73  is  used  with  a  centreline  75,  a 
circular-cylindrical  mandrel  77  and  a  base  79  with  a 
pressure  surface  81  extending  perpendicular  to  the 
centreline  75,  on  which  pressure  surface  a  die 

45  pattern  83  not  visible  in  the  Figure  is  provided.  The 
mandrel  77  fits  without  clearance  between  two  cir- 
cular-cylindrical  wall  portions  85  and  87  of  a  sub- 
stantially  circular-cylindrical  chamber  89  of  an  ex- 
ternal  bearing  part  91  with  centreline  93  to  be 

50  manufactured  by  means  of  the  die  73,  so  that  the 
pressure  surface  81  of  the  die  73  is  perpendicular 
to  the  centreline  93.  The  external  bearing  part  91 
further  comprises  an  annular  upper  surface  95  ex- 
tending  perpendicular  to  the  centreline  93  and  sur- 

55  rounded  by  an  annular  collar  97  with  an  inside 
which  is  provided  with  an  annular  groove  99. 

In  the  device  shown  in  Fig.  2,  a  ductile  material 
100  is  provided  between  the  upper  surface  95  of 

5 
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the  external  bearing  part  91  and  the  pressure  sur- 
face  81  of  the  die  73.  Then  a  force  is  exerted  on 
the  base  79  of  the  die  73  by  a  press  tool  101  so 
that  a  plane,  annular  bearing  surface  103  is  formed 
on  the  upper  surface  95  through  plastic  deforma- 
tion  of  the  ductile  material  100,  with  a  pattern  of 
grooves  105  not  shown  in  Fig.  4b  and  correspond- 
ing  to  the  die  pattern  83.  The  plastic  deformation  of 
the  ductile  material  100  takes  place  mainly  in  radial 
direction,  so  that  the  ductile  material  100  pene- 
trates  to  inside  the  annular  groove  99,  and  the 
bearing  surface  103  is  fixed  relative  to  the  external 
bearing  part  91  in  the  annular  groove  99,  as  is 
shown  in  Fig.  4a.  Since  the  mandrel  77  of  the  die 
73  fits  the  chamber  89  of  the  external  bearing  part 
91  without  clearance,  the  bearing  surface  103  pro- 
vided  by  the  die  73  is  perpendicular  to  the  cen- 
treline  93  of  the  external  bearing  part  91  ,  whereby 
the  bearing  surface  103  is  accurately  positioned 
relative  to  the  external  bearing  part  91  . 

The  external  bearing  part  91  manufactured  by 
the  die  73  is  shown  in  Fig.  4a.  The  two  circular- 
cylindrical  wall  portions  85  and  87  of  the  chamber 
89  are  provided  with  further  patterns  of  grooves 
107  and  109.  The  external  bearing  part  91  forms  a 
dynamic  groove  bearing  1  1  1  in  conjunction  with  an 
internal  bearing  part  113  with  a  centreline  115, 
which  is  for  this  purpose  rotatable  in  the  chamber 
89  of  the  external  bearing  part  91  by  means  of  a 
diagrammatically  indicated  drive  unit  117  and 
which  is  provided  with  a  smooth,  circular-cylindrical 
outer  wall  119  and  a  smooth  bearing  surface  121 
extending  perpendicular  to  the  centreline  115  for 
cooperating  with  the  further  groove  patterns  107, 
109  and  the  groove  pattern  105  of  the  bearing 
surface  103,  respectively.  Upon  rotation  of  the  in- 
ternal  bearing  part  113,  the  bearing  parts  91  and 
113  can  absorb  an  axial  bearing  force  through  the 
cooperation  of  the  groove  pattern  105  and  the 
bearing  surface  121,  and  a  radial  bearing  force 
through  the  cooperation  of  the  further  groove  pat- 
terns  107,  109  and  the  outer  wall  119. 

It  is  noted  that  the  area  size  of  the  bearing 
surface  103  of  the  dynamic  groove  bearing  111 
may  be  chosen  independently  of  the  diameter  of 
the  wall  portions  85  and  87  in  the  design  phase,  so 
that  the  groove  bearing  111  may  be  specially  de- 
signed  for  absorbing  comparatively  large  axial 
bearing  forces.  The  dynamic  groove  bearings  45 
and  71  shown  in  Fig.  3a  and  3b  have  a  compara- 
tively  compact  construction,  so  that  the  groove 
bearings  45  and  71  are  particularly  suitable  for  use 
in  devices  of  comparatively  small  dimensions  in 
which  high  requirements  are  imposed  on  the  accu- 
racy  and  low  wear  of  the  bearings  to  be  used 
therein.  It  is  further  noted  that  a  liquid  lubricant 
may  be  used  in  the  grooves  of  the  groove  bearings 
45,  71  and  111.  If  a  liquid  lubricant  cannot  be  used, 

for  example,  because  the  pollution  caused  thereby 
is  inadmissible,  the  groove  bearings  45,  71  and 
111  may  alternatively  be  used  without  liquid  lubri- 
cant,  the  bearing  forces  being  absorbed  by  the  air 

5  or  gas  pressure  built  up  in  the  grooves. 
The  dynamic  groove  bearing  111  shown  in  Fig. 

5a  is  used  in  a  rotatable  scanning  unit  123  shown 
in  cross-section  in  Fig.  5a,  by  means  of  which  data 
are  written  onto  or  read  from  a  magnetic  tape  125. 

io  The  magnetic  tape  125  is  indicated  with  a  broken 
line  in  Fig.  5a.  The  scanning  unit  123  comprises  a 
base  drum  127  and  a  scanning  drum  129  of  sub- 
stantially  equal  diameters.  The  scanning  drum  129 
has  its  bearings  relative  to  the  base  drum  127  in 

is  the  dynamic  groove  bearing  111  and  is  rotatable 
relative  to  the  base  drum  127  by  means  of  an 
electric  drive  motor  131.  The  external  bearing  part 
91  of  the  dynamic  groove  bearing  111  is  fastened 
to  the  base  drum  127,  while  the  internal  bearing 

20  part  113  is  fastened  to  the  scanning  drum  129.  The 
electric  drive  motor  131  comprises  an  annular  elec- 
tric  stator  coil  133  fastened  to  the  base  drum  127 
and  an  annular  permanent-magnetic  rotor  135  fas- 
tened  to  the  scanning  drum  129.  Two  magnetic 

25  heads  139  for  reading  and  writing  of  the  magnetic 
tape  125  are  present  in  an  outer  wall  137  of  the 
scanning  drum  129.  Only  one  magnetic  head  139 
is  visible  in  Fig.  5a.  Furthermore,  a  helical  mag- 
netic  tape  guide  143  is  provided  on  an  outer  wall 

30  141  of  the  base  drum  127.  When  the  magnetic 
tape  125  is  guided  over  the  helical  magnetic  tape 
guide  143  of  the  base  drum  127  by  a  mechanism 
not  shown  in  Fig.  5a  and  the  scanning  drum  129  is 
rotated  relative  to  the  base  drum  127  at  a  compara- 

35  tively  high  speed,  data  in  the  form  of  sloping  tracks 
on  the  magnetic  tape  125  may  be  written  onto  or 
read  from  the  magnetic  tape  125  by  the  magnetic 
heads  139.  The  scanning  unit  123  further  com- 
prises  an  inductive  data  transmitter  145  with  a 

40  number  of  primary  electric  coils  147  which  are 
fastened  to  the  base  drum  127  and  a  number  of 
secondary  electric  coils  149  which  are  fastened  to 
the  scanning  drum  129,  by  means  of  which  elec- 
trical  signals  coming  from  the  magnetic  heads  139 

45  can  be  transmitted  from  the  rotatable  scanning 
drum  129  to  the  base  drum  127  and  vice  versa. 

Since  the  magnetic  tape  125  should  be  ac- 
curately  guided  along  the  scanning  drum  129,  high 
requirements  are  imposed  on  the  accuracy  of  the 

50  dynamic  groove  bearing  111,  in  particular  on  the 
axial  position  and  revolving  accuracy  of  the  internal 
bearing  part  113  in  relation  to  the  external  bearing 
part  91  ,  and  on  the  perpendicularity  of  the  bearing 
surface  103  relative  to  the  centreline  93.  The  dy- 

55  namic  groove  bearing  111  accordingly  forms  a 
component  which  is  very  important  for  a  satisfac- 
tory  functioning  of  the  scanning  unit  123.  When  the 
groove  bearing  1  1  1  is  manufactured  by  the  method 

6 
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described  above,  the  requirements  regarding  the 
revolving  accuracy  and  perpendicularity  can  be 
satisfied  in  a  comparatively  simple  manner,  so  that 
a  considerable  simplification  is  offered  in  mass 
manufacture  of  scanning  units  123  for  use  in  mag- 
netic  tape  devices  such  as,  for  example,  video 
cassette  recorders  or  video  cameras. 

As  is  shown  in  Fig.  5b,  an  accurate  axial  posi- 
tion  of  the  internal  bearing  part  113  is  achieved  in 
that  the  die  73  discussed  above  with  reference  to 
Fig.  2  is  used  in  the  manufacture  of  the  dynamic 
groove  bearing  111  applied  for  the  scanning  unit 
123.  The  die  73  is  for  this  purpose  further  provided 
with  a  reference  surface  151  which  is  perpendicular 
to  the  centreline  75  of  the  die  73  and  which  is  in  an 
accurately  defined  position  relative  to  the  pressure 
surface  81  on  which  the  die  pattern  83  is  provided. 
The  die  73  is  provided  in  the  external  bearing  part 
91  of  the  base  drum  127,  on  which  a  further 
reference  surface  153  is  provided  which  is  per- 
pendicular  to  the  centreline  93  of  the  external  bear- 
ing  part  91  and  which  is  in  an  accurately  defined 
position  relative  to  the  magnetic  tape  guide  141. 
The  spacing  between  the  two  reference  surfaces 
151  and  153  is  measurable  by  means  of  an  optical 
sensor  155  of  a  usual  kind  which  is  known  per  se 
and  which  is  indicated  only  diagrammatically  in 
Fig.  5b.  During  pressing  of  the  ductile  material  100 
on  the  upper  surface  95  of  the  external  bearing 
part  91,  the  spacing  between  the  reference  sur- 
faces  151  and  153  is  measured  by  the  sensor  155, 
the  movement  of  the  press  tool  101  being  stopped 
when  a  previously  determined  reference  spacing 
between  the  reference  surfaces  151  and  153  has 
been  achieved.  In  this  manner  the  bearing  surface 
103  with  the  pattern  of  grooves  105  of  the  external 
bearing  part  91  is  provided  in  an  accurate  axial 
position  relative  to  the  magnetic  tape  guide  141,  so 
that  the  scanning  drum  129  with  the  magnetic 
heads  137  depicted  in  Fig.  5a  has  an  accurate  axial 
position  relative  to  the  magnetic  tape  guide  141. 

The  scanning  unit  123  manufactured  in  accor- 
dance  with  Fig.  5b  forms  the  heart  of  e.g.  a  mag- 
netic  tape  device  157  diagrammatically  pictured  in 
Fig.  5c  and  provided  with  a  space  159  for  accom- 
modating  a  magnetic  tape  cassette  161  and  with  a 
mechanism  163  for  transporting  and  guiding  of  the 
magnetic  tape  125  present  in  the  magnetic  tape 
cassette  161  along  the  scanning  unit  123.  The 
mechanism  163  comprises  two  reel  drive  shafts 
165,  167  for  cooperating  with  the  magnetic  tape 
cassette  161,  and  two  tape  lacing  means  169,  171 
which  are  displaceable  along  guides  173  and  175. 
The  magnetic  tape  125  is  pulled  from  the  magnetic 
tape  cassette  161  by  the  tape  lacing  means  169, 
171  upon  staring  of  the  magnetic  tape  device  157 
and  guided  around  the  scanning  unit  123.  The 
mechanism  163  further  comprises  a  pressure  roller 

177  which  presses  the  magnetic  tape  against  a 
tone  shaft  179.  The  tone  shaft  179,  which  is  driven 
by  a  motor  not  shown  in  Fig.  5c,  pulls  the  magnetic 
tape  125  along  the  scanning  unit  123  with  an 

5  accurately  defined  speed.  Furthermore,  the  mag- 
netic  tape  device  157  comprises  two  stationary 
magnetic  heads  181  and  183  for  erasing  informa- 
tion  and  writing  auxiliary  information,  respectively, 
on  the  magnetic  tape  125. 

io  In  the  devices  for  carrying  out  a  method  ac- 
cording  to  the  invention  shown  in  Figs.  1a,  1b,  2 
and  5b,  a  die  1  ,  55,  73  is  used  each  time  provided 
with  a  mandrel  9,  77  with  which  the  die  1  ,  55,  73  is 
brought  into  an  accurate  position  relative  to  the 

is  corresponding  bearing  part  17,  61,  91.  Fig.  6a 
diagrammatically  shows  a  press  device  185  for 
carrying  out  a  method  according  to  the  invention  in 
which  a  die  187  provided  with  a  die  pattern  189  is 
positioned  relative  to  a  workbench  193  by  means 

20  of  a  positioning  device  191  which  is  depicted  only 
diagrammatically.  A  workpiece  is  fastened  on  the 
workbench  193,  for  example,  a  metal  or  synthetic- 
resin  housing  195  which,  for  example,  is  a  compo- 
nent  of  a  device  or  unit  to  be  assembled  after- 

25  wards.  The  housing  195  is  provided  with  a  recess 
197  in  which  an  external  bearing  part  199,  shown  in 
Fig.  6b,  of  a  dynamic  groove  bearing  to  be  subse- 
quently  assembled  is  formed  by  means  of  the 
press  device  185.  For  this  purpose,  a  ductile  ma- 

30  terial  201  is  provided  between  the  recess  197  and 
the  die  187,  after  which  the  die  187  is  brought  into 
an  accurate  position  relative  to  the  housing  195  by 
means  of  the  positioning  device  191.  The  bearing 
part  199,  which  has  a  bearing  surface  203  in  the 

35  form  of  a  sphere  segment  and  a  pattern  of  grooves 
205  corresponding  to  the  die  pattern  189,  is  formed 
thereby  through  plastic  deformation  of  the  ductile 
material  201.  As  is  shown  in  Fig.  6b,  the  recess 
197  is  provided  with  a  bevelled  edge  207  into 

40  which  the  ductile  material  201  penetrates  during 
pressing,  so  that  the  bearing  part  199  is  fixed 
relative  to  the  housing  195.  Large  numbers  of 
housings  195  can  be  provided  with  integrated  bear- 
ing  parts  199  in  a  fast  and  simple  manner  by 

45  means  of  the  press  device  185. 
Fig.  6c  shows  a  data  storage  unit  209  with  a 

cassette-shaped  housing  211  in  which  an  informa- 
tion  disc  213  is  rotatable  about  an  axis  of  rotation 
215  by  an  electric  drive  unit  217.  The  information 

50  disc  213  is,  for  example,  a  so-called  hard  disk  with 
a  magnetic  layer  in  which  information  can  be 
stored  or  from  which  information  can  be  read  by  a 
diagrammatically  shown  scanning  unit  219.  The 
cassette-shaped  housing  211  comprises  two  main 

55  walls  221  and  223  extending  parallel  to  and  on 
either  side  of  the  information  disc  213,  and  four 
side  walls  interconnecting  the  two  main  walls  221, 
223.  Only  two  side  walls  225  and  227  are  visible  in 

7 
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Fig.  6c.  The  main  walls  221  and  223  each  belong 
to  a  housing  229,  231,  which  housings  are  provided 
with  external  bearing  parts  233  and  235  of  a  ductile 
material  in  a  manner  shown  in  Fig.  6b.  The  in- 
formation  disc  213  is  fastened  to  a  magnetic  rotor 
237  of  the  drive  unit  217.  The  rotor  is  provided  with 
two  smooth  balls  239  and  241  which  form  two 
dynamic  groove  bearings  together  with  the  external 
bearing  parts  233  and  235  which  the  information 
disc  213  is  supported  relative  to  the  housing  211. 
The  drive  unit  217  is  further  provided  with  two 
electric  coil  systems  247  and  249  fastened  to  the 
main  walls  221  and  223.  The  use  of  the  dynamic 
groove  bearings,  whose  external  bearing  parts  233 
and  235  are  integrated  with  the  main  walls  221  and 
223  by  a  method  according  to  the  invention,  pro- 
vide  the  data  storage  unit  209  with  a  compact,  light 
and  convenient  housing  of  minimum  dimensions. 

In  the  examples  described  above,  a  bearing 
surface  with  a  pattern  of  grooves  is  formed  each 
time  in  an  external  bearing  part  of  a  dynamic 
groove  bearing.  It  is  noted  that  the  method  accord- 
ing  to  the  invention  is  alternatively  capable  of  pro- 
viding  internal  bearing  parts  with  bearing  surfaces 
comprising  groove  patterns  formed  from  a  ductile 
material.  Fig.  7  diagrammatically  shows  a  device 
by  means  of  which  an  internal  bearing  part  such 
as,  for  example,  a  shaft  251  is  provided  with  a 
bearing  surface.  A  die  253  is  used  here  with  a 
hollow  die  surface  255  on  which  a  die  pattern  is 
provided  corresponding  to  the  pattern  of  grooves  to 
be  provided.  The  ductile  material  257  is  provided 
around  a  core  259  of  the  shaft  251,  which  is 
provided  with  an  annular  groove  261  for  fixing  the 
ductile  material  257  relative  to  the  shaft  251,  by 
means  of  the  die  253. 

Figure  8a  diagrammatically  shows  a  fourth  em- 
bodiment  of  a  device  for  carrying  out  a  method 
according  to  the  invention.  In  this  embodiment,  just 
as  in  the  embodiment  of  Figure  7,  an  internal 
bearing  part  comprising  an  elongate  shaft  263  is 
provided  with  a  bearing  surface  having  groove  pat- 
terns  formed  on  a  ductile  material.  The  device  of 
Figure  8a  comprises  a  first  die  265  having  a  cir- 
cular  cylindrical  cavity  267,  in  which  the  shaft  263 
fits  substantially  without  clearance.  The  first  die 
265  further  comprises  a  ring-shaped  pressure  sur- 
face  269  extending  perpendicular  to  a  centreline 
271  of  the  first  die  265,  on  which  pressure  surface 
269  a  die  pattern  273  not  visible  in  the  Figure  is 
present.  Furthermore,  the  first  die  265  comprises 
an  annular  collar  275  which  concentrically  sur- 
rounds  the  pressure  surface  269.  The  collar  275 
has  a  height  h  and  comprises  an  upper  surface  277 
extending  perpendicular  to  the  centreline  271  .  The 
device  of  Figure  8a  further  comprises  a  second  die 
279  with  a  circular  cylindrical  cavity  281,  in  which 
the  shaft  263  also  fits  without  clearance.  The  sec- 

ond  die  279  comprises  a  ring-shaped  pressure 
surface  283  extending  perpendicular  to  a  centreline 
285  of  the  second  die  279,  on  which  pressure 
surface  283  a  die  pattern  287  not  visible  in  the 

5  Figure  is  present.  According  to  the  method  of  Fig- 
ure  8a,  the  shaft  263  is  provided  with  an  annular 
groove  289  extending  in  a  plane  perpendicular  to  a 
centreline  291  of  the  shaft  263.  A  ring-shaped  disc 
293  made  of  a  ductile  material,  such  as  aluminium 

io  or  bronze,  is  provided  around  the  shaft  263  near 
the  annular  groove  289.  Subsequently,  the  shaft 
263  in  placed  in  the  cavity  267  of  the  first  die  265 
and  the  second  die  279  is  placed  around  the  shaft 
263,  so  that  the  ring-shaped  disc  293  is  placed 

is  between  the  pressure  surfaces  269,  283  of  the  first 
and  second  dies  265,  279  and  so  that  the  cen- 
trelines  271  ,  285,  291  of  the  first  and  second  dies 
265,  279  and  of  the  shaft  263  coincide.  Subse- 
quently,  a  pressure  force  is  exerted  on  the  second 

20  die  279  by  a  press  tool  not  shown  in  the  Figure, 
under  the  influence  of  which  the  disc  293  is  plasti- 
cally  deformed  in  a  radial  direction  with  respect  to 
the  centreline  291  and  the  disc  293  is  fixed  in  the 
annular  groove  289  of  the  shaft  263.  Simultaneous- 

25  ly,  a  pattern  of  grooves  295  corresponding  to  the 
die  pattern  273  and  a  pattern  of  grooves  297  cor- 
responding  to  the  die  pattern  287  are  formed  in  a 
lower  surface  299  and  an  upper  surface  301  of  the 
disc  293,  respectively.  The  pressure  force  of  the 

30  press  tool  is  exerted  until  the  pressure  surface  283 
of  the  second  die  279  abuts  against  the  upper 
surface  277  of  the  collar  275  of  the  first  die  265.  In 
this  way,  the  lower  and  upper  surfaces  299,  301  of 
the  disc  293  extend  perpendicular  to  the  centreline 

35  291  of  the  shaft  263  at  a  mutual  distance  which  is 
equal  to  the  height  h  of  the  disc  293. 

Figure  8b  shows  a  dynamic  groove  bearing 
303  comprising  the  shaft  263  with  the  disc  293, 
manufactured  by  the  method  of  Figure  8a,  as  an 

40  internal  bearing  part.  The  dynamic  groove  bearing 
303  comprises  a  housing  305  having  a  cavity  307 
with  first  and  second  circular  cylindrical  walls  309 
and  311.  The  walls  309  and  311  cooperate  with 
first  and  second  groove  patterns  313  and  315, 

45  respectively,  which  are  provided  on  the  shaft  263, 
so  as  to  form  a  radial  dynamic  groove  bearing  for 
supporting  the  shaft  263  in  a  radial  direction  with 
respect  to  the  housing  305.  Furthermore,  the  hous- 
ing  305  comprises  a  surface  317  extending  per- 

50  pendicular  to  the  centreline  291  for  cooperation 
with  the  pattern  of  grooves  295  in  the  lower  surface 
299  of  the  disc  293.  The  housing  305  is  closed  by 
means  of  a  closing  member  319  comprising  a 
surface  321  extending  perpendicular  to  the  cen- 

55  treline  291  for  cooperation  with  the  pattern  of 
grooves  297  in  the  upper  surface  301  of  the  disc 
293.  Said  surfaces  317,  321  and  the  patterns  of 
grooves  295,  297  constitute  an  axial  dynamic 
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groove  bearing  for  supporting  the  shaft  263  in  an 
axial  direction  with  respect  to  the  housing  305.  The 
shaft  263  is  rotatable  in  the  housing  305  by  means 
of  a  drive  unit  323,  which  is  indicated  diagrammati- 
cally  in  Figure  8b. 

In  the  examples  described  above,  furthermore, 
the  ductile  material  is  fixed  relative  to  the  relevant 
bearing  part  each  time  by  plastic  deformation.  It  is 
noted  that  the  bearing  surface  formed  from  the 
ductile  material  may  also  be  fixed  in  an  alternative 
manner  relative  to  the  bearing  part,  for  example,  by 
means  of  a  lockwasher  which  is  provided  around 
the  bearing  surface  after  pressing. 

As  was  described  above,  the  bearing  surfaces 
with  the  patterns  of  grooves  are  formed,  for  exam- 
ple,  from  white  metal  or  Babbitt's  metal.  It  is  noted 
that,  instead  of  the  said  alloys,  alternative  ductile 
materials  may  be  used  such  as,  for  example,  alloys 
of  copper  with  tin  or  alloys  of  copper  with  tin,  zinc 
and  lead. 

The  preceding  text  describes  the  manufacture 
of  a  dynamic  groove  bearing  45  with  a  bearing 
surface  39  in  the  form  of  a  sphere  segment  with 
which  an  axial  and  a  radial  bearing  force  can  be 
absorbed,  a  dynamic  groove  bearing  71  with  a 
conical  bearing  surface  63  with  which  also  an  axial 
and  a  radial  bearing  force  can  be  absorbed,  and  a 
dynamic  groove  bearing  111  with  a  plane  bearing 
surface  103  with  which  exclusively  an  axial  bearing 
force  can  be  absorbed.  It  is  noted  that  bearing 
surfaces  of  a  different  shape  may  also  be  manufac- 
tured  by  the  method  described  above,  the  shape  of 
the  bearing  surface  being  such  in  all  cases  that  the 
die  is  clearing  after  the  formation  of  the  bearing 
surface.  A  desired  ratio  between  the  radial  and 
axial  bearing  forces  to  be  absorbed  may  be 
achieved  in  a  simple  manner  through  a  suitable 
design  of  the  bearing  surface  and  the  groove  pat- 
tern,  while  the  bearing  surfaces  to  be  formed  ac- 
cording  to  the  method  must  in  any  case  be  ca- 
pable  of  absorbing  an  axial  bearing  force. 

The  above  describes  the  use  of  the  dynamic 
groove  bearing  manufactured  by  the  method  in  a 
rotatable  scanning  unit  for  a  magnetic  tape  device 
and  in  a  data  storage  unit  with  a  magnetic  hard 
disk.  It  is  noted  that  the  dynamic  groove  bearing 
manufactured  by  the  method  may  also  be  used  in 
other  devices  such  as,  for  example,  in  so-called 
polygon  scanners  which  comprise  a  polygonal  mir- 
ror  supported  with  rotation  possibility  by  a  dynamic 
groove  bearing,  or  in  miniaturised  electric  motors 
with  a  rotor  supported  by  a  dynamic  groove  bear- 
ing.  In  all  these  applications,  the  use  of  the  method 
according  to  the  invention  leads  to  a  major  sim- 
plification  and  time  saving  in  the  production  of 
large  numbers  of  such  devices  or  motors. 

Claims 

1.  A  method  of  manufacturing  a  dynamic  groove 
bearing  having  an  internal  bearing  part  which 

5  is  arranged  coaxially  relative  to  an  external 
bearing  part,  which  bearing  parts  are  rotatable 
relative  to  one  another  and  experience  at  least 
an  axial  bearing  force  during  this,  by  which 
method  the  bearing  parts  are  provided  with 

io  cooperating  bearing  surfaces,  the  bearing  sur- 
face  of  one  of  the  bearing  parts  being  provided 
by  means  of  a  press  tool  and  one  of  the 
bearing  surfaces  being  provided  with  a  pattern 
of  grooves,  characterized  in  that  the  bearing 

is  surface  of  one  of  the  bearing  parts  is  shaped 
and  simultaneously  provided  with  the  pattern 
of  grooves  through  plastic  deformation  of  a 
ductile  material  by  means  of  the  press  tool  and 
a  die  which  has  a  die  pattern  corresponding  to 

20  the  pattern  of  grooves. 

2.  A  method  as  claimed  in  Claim  1  ,  characterized 
in  that  the  ductile  material  is  an  alloy  of  fin  with 
lead,  an  alloy  of  tin  with  antimony,  or  an  alloy 

25  of  tin  with  lead  and  antimony. 

3.  A  method  as  claimed  in  Claim  1  or  2,  char- 
acterized  in  that  the  bearing  surface  with  the 
pattern  of  grooves  is  given  a  fixed  position 

30  relative  to  the  corresponding  bearing  part  by 
the  plastic  deformation  of  the  ductile  material. 

4.  A  method  as  claimed  in  Claim  1,  2  or  3, 
characterized  in  that  the  bearing  surface  with 

35  the  pattern  of  grooves  is  integrated  into  a 
housing  by  the  plastic  deformation  of  the  duc- 
tile  material,  the  housing  being  fastened  on  a 
workbench  of  a  press  device  which  comprises 
a  positioning  device  by  means  of  which  the  die 

40  is  positioned  relative  to  the  workbench  and  the 
housing  during  the  formation  of  the  bearing 
surface. 

5.  A  method  as  claimed  in  Claim  1,  2  or  3, 
45  characterized  in  that  the  bearing  surface  with 

the  pattern  of  grooves  is  formed  in  the  external 
bearing  part,  while  the  die  comprises  a  man- 
drel  which  fits  in  the  external  bearing  part  and 
by  means  of  which  the  die  is  positioned  rela- 

50  tive  to  the  external  bearing  part  during  the 
formation  of  the  bearing  surface. 

6.  A  method  as  claimed  in  Claim  5,  characterized 
in  that  the  die  pattern  is  present  at  an  end  of 

55  the  mandrel,  the  end  of  the  mandrel  being 
applied  in  a  compression  chamber  of  the  ex- 
ternal  bearing  part  which  tapers  and  merges 
into  an  opening  for  the  press  tool,  while  subse- 
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quently  the  ductile  material  is  pressed  around 
the  end  of  the  mandrel  in  the  compression 
chamber  by  means  of  the  press  tool. 

7.  A  method  as  claimed  in  Claim  6,  characterized 
in  that  a  mandrel  with  a  clearing  end  is  used. 

8.  A  method  as  claimed  in  Claim  5,  characterized 
in  that  the  ductile  material  is  provided  between 
an  upper  surface  of  the  external  bearing  part, 
which  upper  surface  extends  perpendicular  to 
a  centreline  of  the  external  bearing  part,  and  a 
pressure  surface  of  the  die,  on  which  pressure 
surface  the  die  pattern  is  present  and  which 
extends  perpendicular  to  a  centreline  of  the 
mandrel,  and  is  subsequently  pressed  onto  the 
upper  surface  by  the  press  tool  and  the  die, 
whereby  the  plastic  deformation  of  the  ductile 
material  takes  place  in  radial  direction  and  the 
ductile  material  is  fixed  in  an  annular  groove  of 
a  collar  provided  on  the  upper  surface. 

9.  A  method  as  claimed  in  Claim  3,  characterized 
in  that  the  bearing  surface  with  the  pattern  of 
grooves  is  formed  in  a  ring-shaped  disc,  which 
is  made  of  the  ductile  material,  the  ring-shaped 
disc  being  provided  first  around  the  internal 
bearing  part  between  a  pressure  surface  of  a 
first  die,  on  which  pressure  surface  a  first  die 
pattern  is  present  and  which  extends  perpen- 
dicular  to  a  centreline  of  the  internal  bearing 
part,  and  a  pressure  surface  of  a  second  die, 
on  which  pressure  surface  a  second  die  pat- 
tern  is  present  and  which  extends  perpendicu- 
lar  to  the  centreline  of  the  internal  bearing  part, 
while  the  ring-shaped  disc  is  subsequently 
pressed  by  the  press  tool  between  the  pres- 
sure  surfaces  of  the  first  die  and  the  second 
die,  whereby  the  plastic  deformation  of  the 
ductile  material  takes  place  in  radial  direction 
with  respect  to  the  centreline  and  the  ring- 
shaped  disc  is  fixed  in  an  annular  groove  pro- 
vided  in  the  internal  bearing  part. 

10.  A  method  as  claimed  in  any  one  of  the  preced- 
ing  Claims,  characterized  in  that  the  die  is 
positioned  in  axial  direction  relative  to  the  cor- 
responding  bearing  part  with  the  aid  of  a  sen- 
sor  during  the  formation  of  the  bearing  surface, 
which  sensor  measures  an  axial  position  of  the 
die  relative  to  the  relevant  bearing  part. 

11.  A  die  suitable  for  use  in  a  method  as  claimed 
in  Claim  1,  4,  5,  6,  7,  8,  9  or  10. 

12.  A  housing  manufactured  by  a  method  as 
claimed  in  Claim  1,  2,  3,  4  or  10. 

13.  A  bearing  part  manufactured  by  a  method  as 
claimed  in  Claim  1,  2,  3,  5,  6,  7,  8,  9  or  10. 

14.  A  data  storage  unit  comprising  an  information 
5  disc  and  a  scanning  unit  for  cooperating  with 

the  information  disc,  which  disc  is  rotatably 
supported  in  a  cassette-shaped  housing  by 
means  of  two  dynamic  groove  bearings  manu- 
factured  by  a  method  as  claimed  in  Claim  4, 

io  characterized  in  that  the  housing  comprises 
two  main  walls  extending  parallel  to  and  on 
either  side  of  the  information  disc,  into  which 
main  walls  the  external  bearing  parts  of  the 
respective  dynamic  groove  bearings  are  in- 

15  teg  rated. 

15.  A  method  of  manufacturing  a  rotatable  scan- 
ning  unit  with  a  base  drum  which  has  an  outer 
wall  with  a  helical  magnetic  tape  guide  and  a 

20  scanning  drum  which  is  rotatable  relative  to  the 
base  drum  and  which  has  at  least  one  mag- 
netic  head,  which  scanning  unit  is  provided 
with  a  dynamic  groove  bearing  by  a  method  as 
claimed  in  Claim  5,  6,  7,  8  or  9,  characterized 

25  in  that  the  base  drum  is  provided  with  the 
external  bearing  part,  the  magnetic  tape  guide 
being  used  as  a  reference  for  the  axial  posi- 
tioning  of  the  die  pattern  of  the  die  relative  to 
the  external  bearing  part. 

30 
16.  A  magnetic  tape  device  provided  with  a  rotat- 

able  scanning  unit  manufactured  by  a  method 
as  claimed  in  Claim  15,  characterized  in  that 
the  magnetic  tape  device  comprises  a  space 

35  for  the  accommodation  of  a  magnetic  tape 
cassette  and  a  mechanism  for  transporting  and 
guiding  a  magnetic  tape  along  the  scanning 
unit. 

40 
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