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©  A  sheet  metal  bearing  for  an  electric  motor. 

©  A  self-aligning  bearing  for  a  fractional- 
horsepower  PMDC  electric  motor  is  formed 
from  sheet  metal  coated  with  polytetraf- 
luoroethylene  to  facilitate  intermittent,  short- 
term  operation.  A  tubular  first  part  (1)  provides  a 
journal-bearing  surface  (4).  A  second  part  (5) 
extends  radially  from  a  first  end  (2)  of  the  first 
part  (1)  to  provide  radial  support  for  the  first 
part  (1).  A  third  part  (8)  extends  axially  from  a 
radially  outer  second  end  (7)  of  the  second  part 
(5)  so  as  to  surround  the  first  part  (1)  and  is 
provided  with  a  part-spherical  outer  mounting 
surface  (10)  for  engagement  with  a  bearing 
support  (9). 
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Field  of  the  invention 

The  invention  relates  bearings  for  fractional  hor- 
sepower  PMDC  electric  motors  having  shafts  of,  typ- 
ically,  2  to  4  mm  diameter.  These  bearings  can  be  pro- 
duced  from  sheet  metal  and  then  coated  on  their  ro- 
tary  load  bearing  surfaces  with  friction-reducing  ma- 
terial.  Bearings  such  as  these  are  particularly,  but  not 
exclusively,  suitable  for  use  as  self-aligning  bearings. 

Background  Art 

A  bearing  for  a  fractional-horsepower  PMDC 
electric  motor  conventionally  comprises  a  first  part 
having  axially  spaced  first  and  second  ends  and  pro- 
viding  a  journal-bearing  surface,  a  second  part  hav- 
ing  radially  inner  and  outer  first  and  second  ends 
which  is  connected  to  the  first  part  and  provides  radial 
support  for  the  first  part,  and  a  third  part  for  engage- 
ment  with  a  bearing  support.  Thus,  for  a  self-aligning 
bearing  having  a  cylindrical  journal-bearing  surface 
and  a  part-spherical  outer  surface  engageable  with 
the  bearing  support,  the  first,  second  and  third  parts 
constitute  radially  inner,  intermediate  and  outer  parts 
of  a  ring  member  and,  to  provide  lubrication,  the  ring 
member  is  normally  formed  from  sintered  material 
which  is  sufficiently  porous  to  hold,  typically,  up  to 
20%  of  its  volume  of  lubricating  oil. 

Bearings  of  this  construction  function  quite  satis- 
factorily,  but  the  cost  of  manufacture  is  significant, 
particularly  where  the  outer  surfaces  of  the  bearings 
have  to  be  part-spherical  for  self-aligning  purposes. 
Moreover,  in  some  applications,  for  example:  car  door 
locking  motors,  where  the  motor  is  only  required  to  op- 
erate  intermittently  for  a  small  number  of  revolutions 
the  major  problem  is  reducing  static  friction,  or  "stic- 
tion".  There  is  insufficient  time  to  develop  a  friction- 
reducing  oil  film  and  so  the  cost  of  providing  a  lubri- 
cation  bearing  is  wasted.  In  fact,  the  presence  of  oil 
which  does  little  to  reduce  friction  can  cause  damage 
by  flowing  onto  the  contact  surfaces  of  the  commuta- 
tor  because,  as  a  result  of  the  limited  operation  of  the 
motor,  there  is  insufficient  heat  burn  this  oil  to  thereby 
prevent  the  formation  of  an  insulating  coating. 

Disclosure  of  the  Invention 

The  purpose  of  the  present  invention  is  to  provide 
a  bearing  for  a  fractional-horsepower  PMDC  electric 
motor  which  can  be  more  economically  manufactured 
than  conventional  bearings  such  as  sintered  bear- 
ings. 

This  is  achieved  by  providing  a  bearing  of  sheet 
metal  in  which  the  first,  second  and  third  parts  are  of 
sheet  metal,  the  first  part  is  tubular,  the  first  end  of  the 
second  part  is  connected  to  the  first  end  of  the  first 
part,  the  third  part  of  the  bearing  is  connected  to  the 
second  end  of  one  of  the  first  and  second  parts,  and 

the  bearing  is  coated,  at  least  on  the  journal-bearing 
surface  of  the  first  part,  with  non-liquid  friction-reduc- 
ing  material. 

Thus,  according  to  the  invention,  there  is  provid- 
5  ed  a  bearing,  for  a  fractional-horsepower  PMDC  elec- 

tric  motor,  comprising  a  tubularf  irst  part  having  axially 
spaced  first  and  second  ends  and  providing  a  journal- 
bearing  surface;  a  second  part  having  radially  inner 
and  outer  first  ends  connected,  at  its  first  end,  to  the 

10  first  end  of  the  first  part  and  providing  radial  support 
for  the  first  part;  and  a  third  part  connected  to  the  sec- 
ond  end  of  the  first  part  or  to  the  second  end  of  the 
second  part  for  engagement  with  a  bearing  support, 
the  first,  second  and  third  parts  being  of  sheet  metal 

15  and  at  least  the  journal-bearing  surface  of  the  first 
part  being  coated  with  a  non-liquid  friction-reducing 
material. 

By  this  means,  it  is  possible  to  form  a  bearing 
from  sheet  metal  by  a  simple  pressing  and/or  swaging 

20  or  spinning  process. 
The  non-liquid  friction-reducing  material  may 

comprise  a  fluorocarbon  polymer  such  as  polytetra- 
fluoroethylene  (PTFE)  which  may  be  applied  to  the 
sheet  metal,  in  known  manner,  before  the  sheet  metal 

25  is  subjected  to  the  forming  process  to  produce  bear- 
ings.  Moreover,  where  the  bearings  are  formed  from 
a  continuous  strip  of  sheet  metal,  the  entire  outer  sur- 
face  of  the  strip  need  not  be  coated,  as  in  an  immer- 
sion  coating  process,  but  may  be  coated,  for  example: 

30  by  spraying,  on  only  that  much  of  one  side  of  the  strip 
as  is  necessary  to  ensure  that  the  journal-bearing 
surface  of  the  tubularf  irst  part  of  each  bearing  is  coat- 
ed  with  friction-reducing  material.  Although  this  will 
normally  involve  unnecessarily  coating  parts  of  the 

35  surface  of  the  bearing  other  than  the  required  journal- 
bearing  surface,  reduction  in  the  amount  of  friction-re- 
ducing  material  can  result  in  substantial  cost  saving. 

Unfortunately,  this  economising  measure  is  off- 
set  by  the  fact  that  although  precoating  may  facilitate 

40  the  metal-working  forming  process,  the  forming  proc- 
ess  inevitably  damages  the  coating.  It  has  therefore 
been  found  better  to  form  the  bearings  from  uncoated 
sheet  metal  and  then  to  coat  the  entire  surface  of  each 
bearing  in  an  immersion  coating  process. 

45  Immersion  coating  processes,  for  this  purpose, 
may  be  used  to  provide  very  satisfactory  fluorocar- 
bon  polymer  coats.  However,  in  view  of  factors  such 
as  the  difficulties  encountered  in  the  provision  and 
maintenance  of  uniform  coating  thickness  on  the  jour- 

50  nal-bearing  surface  of  the  tubular  first  part  of  each 
bearing,  better  results  are  obtainable  by  use  of  the 
known  process  of  electroless  codeposition  of  nickel 
and  fluorocarbon  polymer  particles  to  form  a  compo- 
site  coating  in  which  fluorocarbon  polymer  particles 

55  are  dispersed  within  a  layer  of  nickel.  Best  results,  so 
far,  have  been  obtained  in  a  codeposition  process 
such  as  this  in  which  the  fluorocarbon  polymer  partic- 
les  are  of  PTFE. 
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In  a  preferred  embodiment,  the  third  part  is  con- 
nected  to  the  radially  outer  second  end  of  the  second 
part  and  extends  axially,  around  the  first  part,  so  as 
to  provide  an  outer  mounting  surface  engageable  with 
the  bearing  support.  This  outer  mounting  surface  may 
be  cylindrical  or,  where  the  bearing  is  a  self-aligning 
bearing,  part-spherical,  having  a  maximum  diameter, 
perpendicular  to  the  axis  of  the  bearing,  in  a  plane 
spaced  from  the  second  part  of  the  bearing,  which  is 
greater  than  the  diameter  of  the  second  part  of  the 
bearing.  In  order  to  form  such  a  part-spherical  outer 
mounting  surface,  the  second  part  may  be  formed 
with  at  least  three  circumferentially  extending  seg- 
ments  which  are  separated  by  cuts  which  extend  from 
an  edge  of  the  third  part  which  is  remote  from  the  sec- 
ond  part.  The  cuts  may  extend  beyond  the  hereinbe- 
fore  mentioned  plane  in  which  the  part-spherical 
mounting  surface  has  its  maximum  diameter  and,  in 
order  to  facilitate  formation  of  the  part-spherical  sur- 
face,  the  blank  from  which  the  bearing  is  pressed  may 
be  relieved  by  removing  sheet  metal  on  opposite 
sides  of  each  cut,  in  a  preliminary  stamping  process. 

In  an  alternative  form  of  construction,  which  is 
particularly  suitable  for  use  with  a  bearing  support  of 
resiliently  deformable  material,  the  second  part  of  the 
bearing  is  planar  and  extends  perpendicular  to  the 
axis  of  the  bearing  and  the  third  part  of  the  bearing  ex- 
tends  radially  outwardly,  at  least  partially,  for  exam- 
ple:  by  diverging  radially  from  the  second  end  of  the 
first  part.  The  bearing  support  of  a  bearing  assembly 
incorporating  a  bearing  such  as  this  has  a  planar  sup- 
port  surface  extending  perpendicular  to  the  axis  of  the 
bearing,  an  abutment  surface  facing  away  from  the 
planar  support  surface,  and  a  circular-section  aper- 
ture  tapering  from  the  planar  support  surface  to  the 
abutment  surface.  In  an  assembly  such  as  this,  the  re- 
silience  of  the  bearing  support  material,  the  resilience 
of  the  bearing  itself,  and  the  outer  diameter  of  the  third 
part  of  the  bearing  are  such  that  the  third  part  can 
pass  through  the  aperture  and  snap  into  position  with 
the  first  part  of  the  bearing  disposed  within  the  aper- 
ture  and  supported  at  its  second  end  by  the  bearing 
support  material  around  the  aperture,  with  the  second 
part  in  engagement  with  the  planar  support  surface  of 
the  bearing  support,  and  with  the  third  part  in  engage- 
ment  with  the  abutment  surface  so  as  to  hold  the  sec- 
ond  part  of  the  bearing  in  engagement  with  the  planar 
support  surface. 

In  a  bearing  assembly  such  as  this,  the  first  end 
of  the  first  part  of  the  bearing  is  given  radial  support 
by  the  second  part  of  the  bearing  making  frictional 
contact  with  the  planar  support  surface  of  the  bearing 
support  and  the  second  end  of  the  first  part  is  given 
radial  support  by  the  bearing  support  material  engag- 
ing  the  first  part  of  the  bearing.  However,  if  the  shaft 
supported  by  the  bearing  is  not  aligned  with  the  axis 
of  the  bearing,  the  bearing  is  able  to  tilt  into  a  self- 
aligning  position.  In  this  case,  the  planar  second  part 

of  the  bearing  slides  over  the  planar  support  surface 
of  the  bearing  support.  The  movement  of  the  first  end 
of  the  first  part  of  the  bearing  is  accommodated  within 
the  tapering  aperture  formed  in  the  bearing  support. 

5  Two  bearings  embodying  the  present  invention 
are  hereinafter  described,  by  vary  example,  with  ref- 
erence  to  the  accompanying  drawings. 

Brief  Description  of  the  Drawings 
10 

Figure  1  is  a  cross-sectional  elevation  of  an  as- 
sembly  incorporating  a  first  bearing  according  to 
the  present  invention; 
Figure  2  is  an  end  elevation  of  the  bearing  shown 

15  in  Figure  1; 
Figure  3  is  an  end  elevation  of  a  blank  which  has 
been  partly  formed  in  the  process  of  producing  a 
bearing  as  shown  in  Figure  2;  and 
Figure  4  is  a  sectional  side  elevation  of  an  assem- 

20  bly  incorporating  a  second  bearing  according  to 
the  present  invention. 

Best  Modes  for  Carrying  out  the  Invention 

25  As  shown  in  Figure  1,  a  sheet  metal  bearing  has 
a  first  part  1,  providing  a  journal-bearing  surface  4 
which  is  coated  with  non-liquid  friction-reducing  ma- 
terial  such  as  polytetrafluoroethylene,  or  some  other 
solid  lubricant  material,  and  this  first  part  1  has  first 

30  and  second  ends  2  and  3.  The  bearing  also  has  a  sec- 
ond  part  5  extending  radially  from  the  first  end  2  of  the 
first  part  1.  The  second  part  5  has  radially  inner  and 
outer  first  and  second  ends  6  and  7  respectively  con- 
nected  to  the  first  end  2  of  the  first  part  1  of  the  bear- 

35  ing  and  to  a  third  part  8  of  the  bearing  extending  ax- 
ially  around  the  first  part  1. 

The  third  part  8  of  the  bearing  has  a  part- 
spherical  outer  mounting  surface  10  which  is  seated 
in  a  part-spherical  seat  19  formed  in  a  bearing  sup- 

40  port  9. 
The  friction-reducing  coating  on  the  journal-bear- 

ing  surface  4  reduces  static  friction  between  the  jour- 
nal-bearing  surface  4  and  a  shaft  (not  shown)  mount- 
ed  in  the  bearing.  If  the  shaft  is  not  exactly  aligned 

45  with  the  axis  of  the  bearing,  the  bearing  is  able  to  align 
itself  with  the  shaft  by  virtue  of  its  part-spherical  outer 
mounting  surface  1  0  engaging  the  part-spherical  seat 
19  form  in  the  bearing  support  9. 

As  shown  in  Figures  2  and  3,  formation  of  the 
so  part-spherical  mounting  surface  10  is  facilitated  by 

providing  cuts  15  which  extend  radially  inwards  from 
the  edge  11  of  the  blank  from  which  the  bearing  is 
formed.  The  cuts  15  divide  the  third  part8of  the  bear- 
ing  into  three  circumferentially  extending  serpents  1  2, 

55  13  and  14. 
As  shown  in  Figure  3,  the  blank  is  notched  to  pro- 

vide  relief  between  the  circumferentially  extending 
segments  12,  13  and  14  and  thereby  facilitate  forma- 

3 
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tion  of  the  part-spherical  outer  mounting  surface  10. 
In  the  bearing  assembly  shown  in  Figure  4  the 

third  part  8  of  the  bearing,  adjacent  the  first  part  1,  ex- 
tends  radially  outwardly  by  diverging  radially  from  the 
second  end  3  of  the  first  part  1  instead  of  extending 
axially  from  the  second  end  7  of  the  second  part  5,  as 
in  the  first  embodiment  illustrated  in  Figures  1  to  3. 

As  shown  in  Figure  4,  the  bearing  support  9  is 
provided  with  a  planar  support  surface  16,  extending 
perpendicular  to  the  axis  of  the  bearing,  an  abutment 
surface  17  facing  away  from  the  planar  support  sur- 
face  16,  and  an  aperture  18  which  tapers,  in  two  sta- 
ges,  from  the  planar  support  surface  16  to  the  abut- 
ment  surface  17.  The  bearing  support  9  is  made  from 
resiliently  deformable  of  material  such  as  moulded 
plastic. 

The  bearing  is  dimension  so  that,  as  a  result  of  the 
resilience  of  the  material  of  the  bearing  support  9  or 
of  the  bearing  itself,  the  third  part  8  of  the  bearing  can 
be  pressed  through  the  aperture  18  to  snap  into  pos- 
ition  with  the  third  part  8  engaging  the  abutment  sur- 
face  17  so  as  to  hold  the  second  part  5  of  the  bearing 
in  frictional  engagement  with  the  planar  support  sur- 
face  16  and  so  that  the  bearing  support  material  sur- 
rounding  the  aperture  18  provides  radial  support  for 
the  second  end  3  of  the  first  part  1  of  the  bearing. 

Radial  support  for  the  first  end  2  of  the  first  part 
1  of  the  bearing  is  provided  by  frictional  engagement 
of  the  second  part  5  with  the  planar  support  surface 
16. 

If  the  shaft  is  not  precisely  aligned  with  the  axis 
of  the  bearing,  the  bearing  is  able  to  tilt  as  a  result  of 
frictional  movement  between  the  second  part  5  of  the 
bearing  over  the  planar  support  surface  16  and  move- 
ment  of  the  first  part  1  of  the  bearing  within  the  ta- 
pered  aperture  18. 

In  practice,  the  surface  of  the  aperture  18  need 
only  diverge  from  the  second  end  3  of  the  first  part  1 
of  the  bearing  at  an  angle  of  2  to  3  degrees.  For  the 
sake  of  clarity,  the  angle  of  divergence  shown  in  Fig- 
ure  4  has  been  greatly  exaggerated. 

As  in  the  first  embodiment,  the  journal-bearing 
surface  4  provided  internally  of  the  first  part  1  of  the 
bearing  is  coated  with  friction-reducing  material  to  re- 
duce  static  friction  between  the  bearing  and  a  shaft 
mounted  in  the  bearing.  However,  in  this  case,  the 
coating  on  the  journal-bearing  surface  4  is  part  of  an 
electroless  codeposit  which  covers  all  surfaces  of  the 
bearing  and  comprises  PTFE  particles  dispersed 
within  a  layer  of  nickel. 

Clearly,  whenever  all  surfaces  of  a  bearing  ac- 
cording  to  the  invention  are  coated  with  a  non-liquid 
frictionreducing  material,  precautions  must  be  taken 
to  ensure  that  the  reduction  of  friction  on  any  particu- 
lar  surface  does  not  detract  from  performance  of  the 
bearing.  Thus,  in  the  second  embdiment  of  the  inven- 
tion,  shown  in  Figure  4,  which  depends  on  frictional 
engagement  between  the  inner  surface  of  the  second 

part  5  and  the  surface  1  6  of  the  bearing  support  9,  the 
pressure  between  the  engaging  surfaces  must  be  ad- 
justed  to  provide  the  required  friction.  If  this  is  imprac- 
ticable,  the  coating  of  friction-reducing  material 

5  should  not  be  applied  to  this  particular  surface  of  the 
bearing.  Another  surface  subject  to  this  consideration 
would  be  the  outer  mounting  surface  10  of  the  first 
embodiment  shown  in  Figure  1  to  3. 

The  sheet  metal  forming  bearings  according  to 
10  the  invention  may  be  of  any  bearing  metal,  such  as 

brass,  but  in  the  case  of  the  first  embodiment  shown 
in  Figures  1  to  3,  bronze  is  preferred  to  brass  because 
of  its  greater  resilience. 

15 
Claims 

1.  A  bearing  for  a  fractional-horsepower  PMDC 
electric  motor  comprising  a  first  part  (1)  having 

20  axially  spaced  first  and  second  ends  (2  and  3) 
and  providing  a  journal-bearing  surface  (4);  a 
second  part  (5)  having  radially  inner  and  outer 
first  and  second  ends  (6  and  7)  and  providing  ra- 
dial  support  for  the  first  part  (1);  and  a  third  part 

25  (8)  for  engagement  with  a  bearing  support  (9); 
characterised  in  that:- 
the  first,  second  and  third  parts  (1,  5  and 

8)  are  of  sheet  metal; 
the  first  part  (1)  is  tubular; 

30  the  second  part  (5)  is  connected,  at  its  first 
end  (6)  to  the  first  end  (2)  of  the  first  part  (1); 

the  third  part  (8)  is  connected  to  the  sec- 
ond  end  (3  or  7)  of  one  of  the  first  and  second 
parts  (1  and  5);  and 

35  the  journal-bearing  surface  (4)  of  the  first 
part  (1)  is  coated  with  non-liquid  friction-reducing 
material. 

2.  A  bearing  according  to  Claim  1  in  which  all  sur- 
40  faces  are  coated  with  non-liquid  friction-reducing 

material. 

3.  A  bearing  according  to  Claim  1  in  which  all  sur- 
faces  are  coated  with  an  electroless  codeposit 

45  comprising  fluorocarbon  polymer  particles  dis- 
persed  within  a  layer  of  nickel. 

4.  A  bearing  according  to  any  preceding  claim  in 
which  the  third  part  (8)  is  connected  to  the  radially 

so  outer  second  end  (7)  of  the  second  part  (5)  and 
extends  axially,  around  the  first  part  (1),  so  as  to 
provide  an  outer  mounting  surface  (10)  engage- 
able  with  the  bearing  support  (9). 

55  5.  A  bearing  according  to  Claim  4  in  which  the  outer 
mounting  surface  (10)  is  cylindrical. 

6.  A  bearing  according  to  Claim  4  in  which  the  outer 

4 
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mounting  surface  (10)  is  part-spherical  and  has 
a  maximum  diameter,  perpendicular  to  the  axis  of 
the  bearing,  in  a  plane  spaced  from  the  second 
part  (5)  of  the  bearing,  which  is  greater  than  the 
diameter  of  the  second  part  (5)  of  the  bearing.  5 

7.  A  bearing  according  to  Claim  6  in  which  the  third 
part  (8)  of  the  bearing  is  formed  with  an  edge  (11) 
remote  from  the  second  part  (5)  of  the  bearing 
and  at  least  three  circumferentially  extending  10 
segments(12,  13and  14)which  are  separated  by 
cuts  (15)  which  each  extend,  from  the  edge  of  the 
third  part  (8)  of  the  bearing,  beyond  the  plane 
spaced  from  the  second  part  (5)  of  the  bearing. 

15 
8.  A  bearing  according  to  any  one  of  Claims  1  to  3 

in  which  the  third  part  (8)  is  connected  to  and  di- 
verges  radially  from  the  second  end  (3)  of  the  first 
part(1). 

20 
9.  A  bearing  assembly  comprising  a  bearing  accord- 

ing  to  Claim  8  and  a  bearing  support  (9)  in  which 
the  bearing  support  (9)  has  a  planar  support  sur- 
face  (16)  extending  perpendicular  to  the  axis  of 
the  bearing,  an  abutment  surface  (17)  facing  25 
away  from  the  planar  support  surface  (16),  and  a 
circular-section  aperture  (18)  tapering  from  the 
planar  support  surface  (16)  to  the  abutment  sur- 
face  (17);  the  first  part  (1)  of  the  bearing  is  dis- 
posed  within  the  aperture  (1  8)  in  the  bearing  sup-  30 
port  (9);  the  second  part  (5)  of  the  bearing  is  pla- 
nar  and  extends  perpendicular  to  the  axis  of  the 
bearing  in  engagement  with  the  planar  support 
surface  (16)  of  the  bearing  support  (9);  and  the 
third  part  (8)  of  the  bearing  extends  radially  out-  35 
wardly,  at  least  partially,  from  the  second  end  (3) 
of  the  first  part  (1)  of  the  bearing  so  as  to  engage 
the  abutment  surface  (17)  and  thereby  hold  the 
second  part  (5)  of  the  bearing  in  engagement  with 
the  planar  support  surface  (16)  of  the  bearing  40 
support  (9),  the  resilience  of  the  bearing  support 
material,  the  resilience  of  the  bearing  itself,  and 
the  outer  diameter  of  the  third  part  (8)  of  the  bear- 
ing  being  such  that  the  third  part  (8)  can  pass 
through  the  aperture  (1  8)  and  snap  into  position.  45 

1  0.  A  bearing  assembly  according  to  Claim  9  in  which 
the  third  part  (8)  of  the  bearing  extends  radially 
outwardly  by  diverging  radially  from  the  second 
end  of  the  first  part  (5)  of  the  bearing.  so 
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