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©  A  roller  bearing  apparatus  (10)  including  inner 
and  outer  rings  (22;30)  defining  a  pair  of  raceway 
spaces  (38),  a  plurality  of  rollers  (54)  arranged  in 
oppositely  axially  inclined  rows  each  occupying  one 
of  the  raceway  spaces  (38),  and  a  guide  member 
(86).  The  guide  member  (86)  includes  a  ring  (90) 
between  the  roller  rows  and  oppositely  extending 
shortened  prongs  or  stubs  (1  1  0;1  1  4)  extending  only 
a  short  distance  between  the  rollers  (54)  so  as  not  to 
take  up  space  that  otherwise  could  be  used  for  one 
or  more  additional  rollers.  The  pocket  bottoms  are 
angled  to  skew  the  rollers  to  promote  roller  preces- 
sion  or  indexing.  Alternatively,  the  guide  member 
can  include  a  reduced  number  of  larger  prongs  to 
replace  one  or  more  of  the  stubs. 
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BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

The  invention  relates  generally  to  roller  bear- 
ings,  and  more  particularly  to  roller  guides  such  as 
retainers  and  guide  rings  used  in  roller  bearings  to 
hold  and  position  rolling  elements. 

Reference  to  Prior  Art 

Examples  of  self-aligning  angular  contact  roller 
bearings  are  provided  in  U.S.  Patent  No.  2,387,962 
issued  September  28,  1942,  U.S.  Patent  No. 
2,767,037  issued  October  16,  1956,  and  U.S.  Pat- 
ent  No.  4,557,613  issued  December  10,  1985.  In 
each  of  those  patents  the  illustrated  roller  bearing 
includes  an  inner  ring  that  provides  a  substantially 
spherical  inner  race  surface,  an  outer  ring  having  a 
pair  of  outer  race  surfaces  with  convex  curvatures, 
and  a  pair  of  oppositely  axially  inclined  rows  of 
symmetrical,  hourglass-shaped  rollers.  Another  ex- 
ample  of  an  angular  contact  roller  bearing  is  illus- 
trated  in  U.S.  Patent  No.  3,912,346  issued  October 
14,  1975.  That  roller  bearing  includes  oppositely 
axially  inclined  rows  of  symmetrical,  barrel-shaped 
rollers. 

The  foregoing  roller  bearings  also  include  roller 
cages  or  retainers  to  separate,  guide  and  position 
the  rollers  in  each  row.  Each  of  the  retainers  in- 
cludes  a  set  of  axially  extending  webs  or  prongs 
that  circumferentially  separate  the  rollers  in  one  of 
the  rows  and  a  set  of  oppositely  axially  extending 
prongs  that  circumferentially  separate  the  rollers  in 
the  other  row.  A  disadvantage  associated  with 
known  roller  retainers  such  as  those  used  in  the 
aforementioned  patents  is  that  they  fully  separate 
the  rollers  and  occupy  space  within  the  bearing 
unit  and  between  the  rollers  that  could  otherwise 
be  used  for  additional  rollers  and/or  additional  lubri- 
cant. 

Additionally,  loads  exerted  on  a  bearing  unit 
such  as  one  of  those  described  above  are  typically 
carried  by  the  rollers  in  only  one  part  of  the  unit  at 
a  time,  that  part  being  referred  to  as  the  "load 
zone".  Especially  where  bearings  are  used  in  oscil- 
latory  applications,  it  is  desired  that  the  rollers  in 
the  bearing  unit  precess  or  index  so  that  they  are 
cycled  through  the  load  zone.  Cycling  the  rollers 
results  in  utilization  of  the  entire  race  surface  of 
each  of  the  rollers  to  extend  rolling  contact  fatigue 
life.  Cycling  the  rollers  also  redistributes  lubrication 
within  the  bearing  unit  which  in  turn  reduces  fret- 
ting  damage  and  improves  the  bearing  unit's  resis- 
tance  to  raceway  corrosion.  To  cause  such  proces- 
sing  or  indexing  of  the  rollers,  it  is  known  to  use  a 
retainer  as  described  above  but  with  prongs  that 
define  skewed  roller  pockets.  In  one  known  retainer 

design  the  prongs  are  inclined  at  an  angle  of  about 
4°  to  provide  an  imbalanced  amount  of  skew  to 
the  rollers.  When  the  angle  of  oscillation  is  suffi- 
ciently  large  (i.e.,  at  least  2°  -3°)  the  skewed  roll- 

5  ers  will  precess  or  index  during  oscillation  of  the 
bearing  unit. 

While  a  retainer  with  inclined  prongs  has  ad- 
vantages  for  initiating  roller  precessing  or  indexing, 
that  retainer  also  occupies  space  within  the  bearing 

io  unit  and  limits  the  number  of  rollers  that  will  fit  in 
the  unit,  thereby  limiting  the  load  capacity  of  the 
bearing  unit. 

SUMMARY  OF  THE  INVENTION 
75 

The  invention  provides  a  roller  bearing  appara- 
tus  having  an  improved  roller  guide  member  that 
improves  the  operating  characteristics  of  the  bear- 
ing.  The  guide  member  is  designed  to  achieve  the 

20  benefits  of  prior  art  retainers  and  guide  rings  while 
improving  the  performance  of  the  bearing  by  maxi- 
mizing  the  number  of  rollers  that  can  be  used  in 
the  bearing  up  to  a  full  complement  (i.e.,  maximum 
number  of  rollers  of  a  particular  size  that  will  fit  in  a 

25  particular  bearing).  By  increasing  the  number  of 
rollers  relative  to  comparably  sized  prior  art  bear- 
ings  including  retainers,  the  load  on  the  bearing  will 
be  distributed  amongst  a  greater  number  of  rollers 
occupying  the  load  zone.  This  increases  the  load 

30  capacity  of  the  bearing.  The  guide  member  is  also 
designed  to  promote  roller  precessing  or  indexing 
so  that  the  rollers  are  regularly  cycled  through  the 
load  zone. 

More  particularly,  in  one  embodiment  the  in- 
35  vention  provides  a  roller  bearing  including  an  inner 

ring  member,  an  outer  ring  member,  and  at  least 
one  axially  inclined  annular  row  of  symmetrical 
rollers  between  the  inner  and  outer  ring  members. 
Since  the  annular  row  of  rollers  is  axially  inclined  or 

40  tapered,  the  end  portions  or  hubs  of  the  rollers 
occupying  the  wide  side  of  the  row  are  circum- 
ferentially  spaced  apart  relative  to  the  end  portions 
or  hubs  of  the  rollers  occupying  the  narrow  side  of 
the  row.  The  roller  bearing  also  includes  a  roller 

45  guide  member  for  guiding  the  rollers.  The  guide 
member  includes  a  base  web  or  ring  having  op- 
posite  radially  extending  side  surfaces  that  are 
each  provided  with  discrete  circumferentially  slant- 
ed  surface  portions  or  pocket  bottoms  against 

50  which  the  ends  of  the  rollers  occupying  the  wide 
side  of  the  row  seal.  The  slanted  surface  portions 
provide  angular  skew  to  the  rollers  to  promote 
regular  roller  precessing  or  indexing  during  service 
of  the  roller  bearing. 

55  In  addition  to  the  slanted  surface  portions  on 
the  ring,  the  guide  member  includes  prongs  or 
stubs  extending  from  the  ring.  The  stubs  are  sub- 
stantially  shorter  in  length  than  the  prongs  in  prior 
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art  retainers,  and  the  stubs  extend  between  the 
circumferentially  spaced  apart  end  portions  of  the 
rollers  at  the  wide  side  of  the  row.  The  stubs 
preferably  do  not,  however,  extend  far  enough  be- 
tween  the  rollers  to  separate  the  roller  end  portions 
at  the  narrow  side  of  the  row.  Therefore  the  num- 
ber  of  rollers  that  will  fit  in  the  roller  bearing  is 
maximized  and  the  roller  bearing  can  include  up  to 
a  full  complement  of  rollers  if  desired. 

The  stubs,  when  combined  with  the  slanted 
pocket  bottoms,  promote  precessing  or  indexing  of 
the  rollers  in  the  roller  bearing.  In  particular,  the 
stubs  assist  in  maintaining  the  ends  of  the  rollers  in 
their  seated  positions  against  the  pocket  bottoms. 
The  stubs  can  be  angled  relative  to  the  ring  to 
skew  the  roller  receiving  pockets  defined  between 
the  stubs.  Applicants  have  observed  that  the 
precessing  or  indexing  which  takes  place  is  ap- 
proximately  as  effective  as  that  accomplished  when 
prior  art  retainers  including  prongs  extending  sub- 
stantially  the  entire  length  of  the  rollers  are  used. 

In  another  embodiment  of  the  invention,  the 
roller  bearing  includes  a  retainer  which  has  fewer 
prongs  than  prior  art  retainers  and  which  therefore 
has  space  for  additional  rollers.  As  with  the  stubs 
discussed  above,  the  prongs  are  preferably  in- 
clined  with  respect  to  the  retainer  ring  to  impart  a 
desired  amount  of  skew  to  the  rollers  to  promote 
roller  precession,  and  the  retainer  ring  can,  if  de- 
sired,  include  circumferentially  slanted  side  surface 
portions  to  further  enhance  roller  skewing  char- 
acteristics.  The  prongs  of  the  retainer  can  extend 
either  between  the  rollers  in  a  row  or  into  bores 
provided  in  selected  rollers  in  the  row.  When  the 
prongs  are  positioned  within  the  rollers  the  roller 
bearing  can  accommodate  a  full  complement  of 
rollers. 

Various  other  features  and  advantages  of  the 
invention  will  become  apparent  to  those  skilled  in 
the  art  upon  review  of  the  following  detailed  de- 
scription,  claims  and  drawings. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  side  elevational  view,  partially 
broken  away  and  in  section,  of  a  roller  bearing 
apparatus  embodying  the  invention  and  shown  sup- 
porting  a  shaft. 

Fig.  2  is  an  enlarged  perspective  view  of  a 
portion  of  the  guide  member  illustrated  in  Fig.  1. 

Fig.  3  is  an  enlarged  top  plan  view  taken  along 
line  3-3  in  Fig.  1  and  showing  portions  of  the  guide 
member  and  the  rows  of  rollers. 

Fig.  4  is  a  view  of  the  guide  member  portion 
similar  to  Fig.  3  but  with  the  guide  member  portion 
shown  flattened  for  clarity. 

Fig.  5  is  a  view  taken  along  line  5-5  in  Fig.  4. 

Fig.  6  is  an  enlarged  elevational  view  of  the 
guide  member  illustrated  in  Fig.  1. 

Fig.  7  is  an  enlarged  elevational  view  of  a 
modified  version  of  the  guide  member  illustrated  in 

5  Figs.  1-6. 
Fig.  8  is  a  top  plan  view,  shown  flattened  for 

clarity,  of  a  portion  of  a  second  modified  version  of 
the  guide  member  illustrated  in  Figs.  1-6. 

Fig.  9  is  a  perspective  view  of  a  portion  of  a 
io  third  modified  version  of  the  guide  member  illus- 

trated  in  Figs.  1-6. 
Fig.  10  is  a  perspective  view  of  a  portion  of  a 

fourth  modified  version  of  the  guide  member  illus- 
trated  in  Figs.  1-6. 

is  Fig.  11  is  a  top  plan  view  of  the  guide  member 
illustrated  in  Fig.  10  and  shown  flattened  for  clarity. 

Fig.  12  is  a  view  taken  along  line  12-12  in  Fig. 
10  and  shown  flattened  for  clarity. 

Fig.  13  is  a  half-sectional  view  of  a  roller  bear- 
20  ing  apparatus  in  accordance  with  a  second  em- 

bodiment  of  the  invention. 
Fig.  14  is  a  perspective  view  of  the  retainer 

illustrated  in  Fig.  13. 
Fig.  15  is  a  half-sectional  view  of  a  roller  bear- 

25  ing  including  a  modified  version  of  the  retainer 
illustrated  in  Figs.  13  and  14. 

Fig.  16  is  a  perspective  view  of  the  retainer 
illustrated  in  Fig.  15. 

Fig.  17  is  a  perspective  view  of  a  portion  of  a 
30  modified  version  of  the  retainer  illustrated  in  Figs. 

13  and  14. 
Fig.  18  is  a  perspective  view  of  a  portion  of  a 

retainer  in  accordance  with  a  third  embodiment  of 
the  invention. 

35  Fig.  19  is  a  top  plan  view,  similar  to  Fig.  8,  of  a 
portion  of  a  guide  member  having  stubs  configured 
for  castability. 

Before  one  embodiment  of  the  invention  is 
explained  in  detail,  it  is  to  be  understood  that  the 

40  invention  is  not  limited  in  its  application  to  the 
details  of  construction  and  the  arrangement  of 
components  set  forth  in  the  following  description  or 
illustrated  in  the  drawings.  The  invention  is  capable 
of  other  embodiments  and  of  being  practiced  or 

45  being  carried  out  in  various  ways.  Also,  it  is  to  be 
understood  that  the  phraseology  and  terminology 
used  herein  is  for  the  purpose  of  description  and 
should  not  be  regarded  as  limiting. 

50  DESCRIPTION  OF  PREFERRED  EMBODIMENTS 

Illustrated  in  Fig.  1  is  a  roller  bearing  apparatus 
10  which  is  shown  supporting  a  rotating  or  oscillat- 
ing  shaft  14.  In  the  particular  embodiment  illus- 

55  trated  in  the  drawings,  the  bearing  apparatus  10  is 
an  angular  contact  internally  self-aligning  bearing 
having  an  axis  18. 
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As  shown  in  Fig.  1,  the  roller  bearing  apparatus 
10  includes  an  annular  inner  race  or  ring  member 
22  through  which  the  shaft  14  extends.  The  inner 
ring  member  22  includes  an  arcuate  outer  surface 
forming  an  inner  bearing  race  surface  26  which  in 
the  illustrated  arrangement  is  substantially  spheroi- 
dal.  The  roller  bearing  apparatus  10  also  includes 
an  annular  outer  race  or  ring  member  30  encircling 
the  inner  ring  member  22.  The  outer  ring  member 
30  includes  a  pair  of  axially  oppositely  inclined, 
arcuate  outer  bearing  race  surfaces  34  each  op- 
posing  the  inner  race  surface  26  to  provide  a  pair 
of  raceway  spaces  38.  The  outer  race  surfaces  34 
are  of  generally  convex  curvature  as  seen  in  Fig.  1. 

To  facilitate  periodic  lubrication  of  the  bearing 
apparatus  10,  an  annular  groove  42  is  provided  on 
the  outer  circumferential  side  of  the  outer  ring 
member  30  and  a  hole  46  communicates  between 
the  groove  42  and  the  interior  of  the  roller  bearing 
apparatus  10.  A  desired  lubricant  can  be  injected 
into  the  groove  42  by  suitable  means  such  as  a 
grease  gun  (not  shown),  as  is  described  in  afore- 
mentioned  Patent  No.  2,767,037.  For  reasons  ex- 
plained  hereinafter,  the  outer  ring  member  30  also 
includes  notches  50  in  its  opposite  sides. 

The  roller  bearing  apparatus  10  also  includes  a 
plurality  of  rollers  54.  While  the  rollers  54  can  have 
other  configurations  such  as  a  barrel-shaped  con- 
figuration  for  example,  in  the  illustrated  arrange- 
ment  each  of  the  rollers  54  is  generally  hourglass- 
shaped.  More  particularly,  each  of  the  rollers  54 
includes  opposite  inboard  and  outboard  end  por- 
tions  or  hubs  58  and  62  that  are  substantially 
cylindrical  and  a  midsection  66  with  an  arcuate 
outer  surface  70  having  a  concave  longitudinal  pro- 
file.  Each  of  the  rollers  54  also  has  (Fig.  1)  a 
longitudinal  axis  74  and  is  symmetric  about  a  plane 
which  is  perpendicular  to  the  axis  74  and  which 
includes  a  line  78  through  the  midpoint  of  the  roller 
34. 

The  rollers  54  are  arranged  in  the  raceway 
spaces  38  in  annular  rows.  As  shown  in  Fig.  1,  the 
annular  rows  are  oppositely  axially  inclined  such 
that  each  row  tapers  in  an  axially  outward  direction. 
As  a  result  (see  Fig.  3),  the  inboard  hubs  58  of  the 
rollers  54  on  the  larger  diameter  side  of  each  row 
are  more  circumferentially  spaced  apart  (i.e.,  define 
spaces  82  therebetween)  than  are  the  outboard 
hubs  62  on  the  smaller  diameter  side  of  the  row. 
As  shown  in  Fig.  3,  substantially  no  space  exists 
between  the  rollers  54  at  the  small  diameter  side  of 
the  row  and  each  outboard  hub  62  normally  con- 
tacts  adjacent  rollers  54  during  normal  operation  of 
the  roller  bearing  apparatus  10. 

While  the  number  of  rollers  54  in  each  row  can 
vary,  each  row  preferably  includes  a  full  com- 
plement  of  rollers  (i.e.,  sixteen  rollers  54  in  the 
particular  embodiment  shown  in  Fig.  1).  By  maxi- 

mizing  the  number  of  rollers  54  in  each  row  full  use 
is  made  of  the  available  raceway  space. 

The  roller  bearing  apparatus  10  also  includes  a 
guide  member  86  positioned  between  the  annular 

5  rows  of  rollers  54.  As  shown  in  Figs.  2-6,  the  guide 
member  86  includes  a  base  web  or  ring  90  having 
opposite  radially  extending  sides  94  and  98.  The 
radial  sides  94  and  98  taper  radially  inwardly  (see 
Fig.  5)  at  an  angle  about  equal  to  the  angle  of  taper 

io  of  the  annular  rows  of  rollers  54  (i.e.,  about  18.5° 
in  the  illustrated  arrangement).  Each  of  the  radial 
sides  94  and  98  includes  separate  surface  portions 
102.  In  addition  to  being  tapered  radially  inwardly, 
the  surface  portions  102  are  sloped  or  slanted  (Fig. 

is  4)  in  a  circumferential  direction  (i.e.,  sawtooth  con- 
figuration)  for  reasons  more  fully  explained  below. 

To  promote  precessing  or  indexing  of  the  roll- 
ers  54  when  the  roller  bearing  apparatus  10  is  in 
use,  the  guide  member  86  is  provided  with  means 

20  for  skewing  the  rollers  54  (i.e.,  pivoting  the  rollers 
34  about  their  respective  midpoint  lines  78)  in  one 
or  both  of  the  annular  rows.  In  the  illustrated  ar- 
rangement  the  means  for  skewing  the  rollers  54 
includes  the  slanted  surface  portions  102,  a  first  set 

25  of  prongs  or  stubs  110  extending  in  one  axial 
direction  (i.e.,  to  the  left  in  Fig.  1)  from  the  ring  90, 
and  a  circumferentially  offset  second  set  of  prongs 
or  stubs  114  extending  in  the  opposite  axial  direc- 
tion  (i.e.,  to  the  right  in  Fig.  1)  from  the  ring  90. 

30  The  stubs  110  and  114  separate  the  slanted  sur- 
face  portions  102  on  the  opposite  sides  94  and  98 
of  the  ring  90,  and  each  of  the  stubs  110  and  114 
includes  (Fig.  6)  opposite  sides  118  and  122  that 
taper  radially  inwardly.  In  the  embodiment  illus- 

35  trated  in  Figs.  1-6,  the  stubs  110  and  114,  like  the 
slanted  surface  portions  102,  are  circumferentially 
angled  or  slanted  relative  to  the  ring  90.  In  particu- 
lar,  the  surface  portions  102  are  slanted  in  the 
same  direction  and  by  about  the  same  amount  as 

40  the  stubs  110  and  114.  In  the  illustrated  arrange- 
ment  that  amount  is  about  4.5  °  . 

The  stubs  110  and  114  define  therebetween 
(Figs.  2,  4  and  6)  pockets  126  which  are  likewise 
slanted  or  skewed  about  4.5  °  .  The  rollers  54  are 

45  received  in  the  skewed  pockets  126  and  seated 
against  the  slanted  surface  portions  102  (i.e.,  pock- 
et  bottoms)  so  that  the  rollers  54  are  also  skewed 
about  4.5°  and  exhibit  consistent,  unidirectional 
precessing  or  indexing  characteristics  when  em- 

50  ployed  in  oscillatory  applications.  It  is  believed  that, 
in  the  illustrated  embodiment,  the  stubs  110  and 
114  contribute  indirectly  to  precessing  or  indexing 
by  maintaining  the  roller  ends  in  position  against 
the  slanted  surface  portions  102.  By  so  doing  it  is 

55  also  believed  that  the  stubs  110  and  114  are  effec- 
tive  in  preventing  the  rollers  54  from  "ramping  up" 
on  the  guide  member  86  which  could  conceivably 
lead  to  roller  jamming. 

5 
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While  the  guide  member  86  is  provided  with 
both  slanted  surface  portions  102  and  stubs  110 
and  114,  in  other  embodiments  guide  members 
can  be  provided  alternatively  with  slanted  surface 
portions  or  stubs. 

As  shown  in  Fig.  3,  the  stubs  110  and  114 
extend  into  the  spaces  82  between  the  rollers  54  to 
provide  substantially  uniform  circumferential  spac- 
ing  between  inboard  hubs  58.  By  separating  the 
inboard  hubs  58  running  friction  between  the  rollers 
54  is  reduced  along  with  heat  generation.  The 
stubs  110  and  114  preferably  do  not,  however, 
extend  so  far  as  to  separate  or  interfere  with  in- 
terengagement  between  the  outboard  hubs  62.  In 
particular,  the  stubs  110  and  114  are  considerably 
shorter  than  the  prongs  in  prior  art  arrangements 
and  (see  Fig.  1)  are  preferably  only  long  enough  to 
retain  the  rollers  54  within  the  pockets.  In  the 
illustrated  embodiment,  the  length  of  the  stubs  110 
and  114  is  substantially  less  than  half  the  length  of 
the  rollers  54  and  is  about  equal  to  the  width 
dimension  (i.e.,  axial  length)  of  the  inboard  hubs 
58. 

In  other  arrangements,  the  length  of  the  stubs 
110  and  114  can  vary  depending  upon  the  size  of 
the  spaces  82  between  the  rollers  54.  For  example, 
in  the  roller  bearing  apparatus  10  the  number  of 
rollers  54  constituting  a  full  complement  is  deter- 
mined  in  part  by  the  circumference  of  the  narrow 
side  of  each  row  of  rollers.  If  the  rows  were  to  taper 
more  sharply,  the  number  of  rollers  constituting  a 
full  complement  could  decrease,  in  which  case  the 
spaces  between  the  end  portions  58  of  the  rollers 
54  at  the  wide  side  of  the  row  increase.  In  that 
case  the  length  of  the  stubs  110  and  114  may  be 
increased  somewhat. 

The  guide  member  86  can  be  made  of  any 
suitable  material  and  in  the  illustrated  embodiment 
is  preferably  made  of  bronze.  In  other  embodi- 
ments  the  guide  member  86  can  be  made  of  other 
metals  or  even  plastics  which  are  more  easily 
formed  than  metals. 

While  guide  member  86  is  designed  for  use 
with  a  full  complement  of  skewed  rollers  54,  it  can 
be  modified  in  various  ways  to  accommodate  any 
desirable  number  of  rollers,  some  of  which  need 
not  be  skewed,  to  reduce  manufacturing  time  and 
costs,  to  decrease  friction  in  the  bearing,  or  to 
otherwise  improve  bearing  performance.  For  exam- 
ple,  Fig.  7  illustrates  a  guide  member  130  which  is 
similar  to  guide  member  86,  but  which  has  been 
modified  for  use  with  opposite  annular  rows  each 
including  less  than  a  full  complement  of  rollers.  In 
particular,  in  guide  member  130  there  are  only 
fifteen  of  each  of  the  stubs  110  and  114  to  accom- 
modate  only  fifteen  rollers  34  (instead  of  a  full 
complement  of  sixteen).  The  stubs  110  and  114  in 
guide  member  130  are  slightly  more  circumferen- 

tially  spaced  apart  than  in  guide  member  86  so 
that  there  is  more  available  space  between  the 
rollers  54.  That  extra  space  can  be  used  for  addi- 
tional  lubricant,  if  desired. 

5  Illustrated  in  Fig.  8  is  a  guide  member  134 
which  is  similar  to  guide  member  86  (Fig.  4)  but 
which  has  been  modified  for  easier,  more  inexpen- 
sive  manufacture.  In  particular,  the  stubs  110  and 
the  surface  portions  102  on  side  94  of  guide  mem- 

io  ber  134  are  not  circumferentially  angled  with  re- 
spect  to  the  ring  90.  When  guide  member  134  is 
used  in  a  roller  bearing  it  is  expected  that  the 
rollers  54  received  between  the  straight  stubs  will 
follow  precession  of  the  rollers  54  between  the 

is  slanted  stubs  114  despite  not  being  normally  skew- 
ed  by  guide  member  134. 

Illustrated  in  Fig.  19  is  a  guide  member  136 
similar  to  guide  member  134  (Fig.  8)  but  which  has 
been  modified  to  be  castable  so  that  no  machining 

20  is  required  to  finish  the  part.  In  particular,  the  stubs 
110  and  114  are  configured  to  provide  a  "half- 
chevron"  pocket  design  which  can  be  cast  into  the 
guide  member  136.  Since  the  guide  member  136 
includes  no  undercut  portions,  such  as  are  pro- 

25  duced  when  the  stubs  110  and/or  114  are  angled, 
die  halves  (not  shown)  used  in  the  casting  opera- 
tion  can  be  easily  separated  and  the  guide  mem- 
ber  136  easily  removed  from  the  die. 

Illustrated  in  Fig.  9  is  a  guide  member  138  in 
30  accordance  with  a  third  modified  version  of  guide 

member  86.  In  guide  member  138,  the  stubs  110 
and  114  have  concave  sides  142  and  146  instead 
of  the  planar  sides  118  and  122  of  guide  member 
86  to  provide  more  well-defined  pockets  126. 

35  Illustrated  in  Fig.  10  is  a  guide  member  150  in 
accordance  with  a  fourth  modified  version  of  the 
guide  member  86.  The  stubs  110  and  114  of  guide 
member  150  have  concave  sides  154  and  158  that 
are  extended  relative  to  the  concave  sides  1  42  and 

40  146  of  guide  member  138  (Fig.  7). 
The  roller  bearing  apparatus  10  also  includes 

means  for  containing  lubricant  and  for  preventing 
contaminants  from  entering  the  raceway  spaces  38. 
In  the  illustrated  arrangement  such  means  includes 

45  annular  shield  members  162  each  seated  in  one  of 
the  notches  50  and  annular  seals  166  each  moun- 
ted  on  one  of  the  shield  members  162. 

Illustrated  in  Fig.  13  is  a  roller  bearing  appara- 
tus  170  in  accordance  with  an  alternative  embodi- 

50  ment  of  the  invention.  Roller  bearing  apparatus  170 
is  similar  to  roller  bearing  apparatus  10  (Fig.  1) 
except  that  guide  member  86  (Fig.  1)  is  replaced 
with  a  retainer  174  (Fig.  13),  and  roller  bearing 
apparatus  170  has  a  larger  diameter  (such  that  a 

55  full  complement  of  rollers  is  in  excess  of  sixteen). 
Hence,  the  same  reference  numerals  are  used  for 
elements  common  to  both  bearing  apparatus. 

6 
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As  shown  in  Fig.  14,  the  retainer  174  includes 
a  ring  178  having  sides  182  and  186  that  taper 
radially  inwardly.  The  retainer  174  also  includes 
prongs  that  may  number  as  few  as  one,  but  that  in 
the  illustrated  embodiment  include  a  first  pair  of 
prongs  194  extending  in  one  axial  direction  from 
the  ring  178  and  a  second  pair  of  prongs  198 
extending  in  the  opposite  axial  direction  from  the 
ring  178.  The  prongs  194  and  198  are  circumferen- 
tially  angled  (at  about  4°  in  the  illustrated  embodi- 
ment)  with  respect  to  the  ring  178  to  impart  skew 
to  the  rollers  54.  The  prongs  198  are  offset  90° 
with  respect  to  the  prongs  194  so  that  precessing 
or  indexing  of  the  rollers  54  is  substantially  consis- 
tent  regardless  of  the  particular  angular  position  of 
the  retainer  174  in  the  roller  bearing  apparatus  170. 

Illustrated  in  Fig.  15  is  a  roller  bearing  appara- 
tus  202  including  a  retainer  206  which  is  a  modified 
version  of  the  retainer  174  shown  in  Pigs.  13  and 
14.  As  shown  in  Fig.  16,  the  prongs  194  and  198 
are  angled  radially  inwardly  at  about  the  angle  of 
taper  of  the  rollers  54.  The  prongs  194  and  198 
have  circular  cross-sections  and  fit  (Fig.  15)  within 
cylindrical  bores  210  provided  in  selected  ones  of 
the  rollers  54.  By  inserting  the  prongs  194  and  198 
into  the  rollers  54,  the  retainer  206  does  not  restrict 
the  number  of  rollers  that  can  be  used  in  the 
bearing  apparatus  202.  Thus,  a  full  complement  of 
rollers  54  can  be  used  if  desired. 

Illustrated  in  Fig.  17  is  a  retainer  214  that  is  a 
hybrid  of  guide  member  138  (Fig.  7)  and  retainer 
174  (Fig.  14).  In  particular,  the  stubs  110  and  114 
are  not  circumferentially  offset  and  three  of  the 
stubs  110  and  114  on  each  side  of  the  retainer  214 
have  been  lengthened  to  provide  prongs  218  and 
222.  Retainer  214  is  expected  to  provide  improved 
roller  precessing  relative  to  retainer  174  while  ac- 
commodating  roller  numbers  approaching  the  full 
complement  that  can  be  used  with  guide  member 
138. 

Illustrated  in  Fig.  18  is  a  retainer  226  in  accor- 
dance  with  a  third  embodiment  of  the  invention. 
The  retainer  226  is  made  of  a  plastic  material  and 
includes  a  ring  230  and  flexible  prongs  234.  In  the 
illustrated  arrangement  the  prongs  234  are  brush- 
like  members  each  formed  from  a  number  of  bris- 
tles  238.  The  bristles  238  permit  the  prongs  234  to 
easily  deform  when  engaged  by  a  roller  to  fill 
unused  areas  in  the  raceway  spaces  so  that  the 
number  of  rollers  in  a  roller  bearing  including  the 
retainer  226  is  only  minimally  affected  by  the  pres- 
ence  of  the  prongs  234.  The  prongs  234  are  also 
preferably  angled  to  encourage  roller  skew  (and 
roller  precessing  or  indexing).  It  is  believed  that  the 
roller  skew  generated  by  the  prongs  234  will  be 
sufficient  for  adequate  roller  precessing  or  index- 
ing. 

Advantageously,  the  guide  members  86,  130, 
134,  138  and  150,  the  retainers  174,  206,  214  and 
226,  and  variations  of  thereof  can  be  used  in  var- 
ious  roller  bearing  units  to  maximize  the  space 

5  available  for  rollers.  That  available  space  can  be 
filled  with  up  to  a  full  complement  of  rollers  to 
improve  the  load  rating  of  the  bearing  unit,  and/or 
additional  lubricant  can  be  provided.  Additionally, 
the  guide  members  and  retainers  of  the  present 

io  invention  are  designed  to  help  achieve  substantially 
consistent,  unidirectional  precessing  or  indexing  of 
the  rollers  54.  That  feature,  which  encourages  the 
rollers  to  cycle  through  the  load  zone,  increases 
the  life  and  durability  of  the  bearing  unit.  The  guide 

15  members  86,  130,  134,  138  and  150,  the  retainers 
174,  206,  214  and  226  also  ease  assembly  of  the 
bearing  unit. 

Other  features  and  advantages  of  the  invention 
are  set  forth  in  the  following  claims. 

20 
Claims 

1.  A  roller  bearing  apparatus  comprising 
an  inner  ring  member, 

25  an  outer  ring  member  encircling  the  inner 
ring  member,  the  inner  and  outer  ring  mem- 
bers  defining  therebetween  a  raceway  space, 

a  plurality  of  rollers  arranged  in  an  axially 
inclined  annular  row  in  the  raceway  space, 

30  each  of  the  rollers  in  the  annular  row  including 
opposite  first  and  second  end  portions,  the 
second  end  portion  of  each  of  the  rollers  in  the 
annular  row  being  engageable  with  adjacent 
ones  of  the  rollers  in  the  annular  row,  and 

35  a  guide  member  including  a  ring  and  a 
plurality  of  prongs  extending  axially  from  the 
ring,  each  of  the  prongs  extending  between  the 
first  end  portions  of  a  pair  of  the  rollers  in  the 
annular  row  to  separate  said  first  end  portions 

40  circumferentially. 

2.  A  roller  bearing  apparatus  as  set  forth  in  claim 
1  wherein  the  annular  row  of  rollers  includes  a 
full  complement  of  rollers. 

45 
3.  A  roller  bearing  apparatus  as  set  forth  in  claim 

1  wherein  each  of  the  rollers  in  the  annular  row 
has  a  length,  and  wherein  each  of  the  prongs 
has  a  length  less  than  one  half  the  length  of 

50  each  of  the  rollers  in  the  annular  row. 

4.  A  roller  bearing  apparatus  as  set  forth  in  claim 
1  wherein  the  prongs  define  pockets  there- 
between,  the  first  end  portion  of  each  of  the 

55  rollers  in  the  annular  row  being  received  in  one 
of  the  pockets,  and  each  of  the  pockets  being 
circumferentially  slanted  with  respect  to  the 
ring. 

7 
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5.  A  roller  bearing  apparatus  as  set  forth  in  claim 
1  wherein  the  guide  member  includes  means 
for  skewing  the  rollers  in  the  annular  row. 

6.  A  roller  bearing  apparatus  as  set  forth  in  claim 
5  wherein  the  means  for  skewing  the  rollers 
includes  the  prongs,  each  of  the  prongs  being 
circumferentially  slanted  with  respect  to  the 
ring. 

7.  A  roller  bearing  apparatus  as  set  forth  in  claim 
1  wherein  each  of  the  rollers  is  symmetric, 
wherein  the  annular  row  of  rollers  includes  a 
wide  side  and  a  narrow  side  spaced  axially 
from  the  wide  side,  wherein  the  first  end  por- 
tions  of  the  rollers  occupy  the  wide  side  and 
define  spaces  therebetween,  and  wherein  each 
of  the  prongs  extends  into  one  of  the  spaces 
between  the  first  end  portions  of  the  rollers. 

8.  A  roller  bearing  apparatus  comprising 
an  inner  ring  member, 
an  outer  ring  member  encircling  the  inner 

ring  member,  the  inner  and  outer  ring  mem- 
bers  defining  therebetween  a  pair  of  axially 
spaced  apart  and  oppositely  axially  inclined 
raceway  spaces, 

a  plurality  of  rollers  arranged  in  oppositely 
axially  inclined  annular  rows,  each  of  the  an- 
nular  rows  of  rollers  being  positioned  in  one  of 
the  raceway  spaces,  and  each  of  the  rollers  in 
each  of  the  annular  rows  including  a  first  end 
portion,  and  a  second  end  portion,  the  second 
end  portion  of  each  of  the  rollers  in  each  of  the 
annular  rows  being  engageable  with  adjacent 
ones  of  the  rollers  in  the  same  annular  row, 
and 

a  guide  member  including  a  ring,  a  plural- 
ity  of  first  prongs  extending  from  the  ring  in  a 
first  axial  direction,  each  of  the  first  prongs 
extending  between  the  first  end  portions  of  a 
pair  of  the  rollers  in  one  of  the  annular  rows  to 
separate  said  first  end  portions  circumferen- 
tially,  and  a  plurality  of  second  prongs  extend- 
ing  from  the  ring  in  a  second  axial  direction 
opposite  the  first  axial  direction,  each  of  the 
second  prongs  extending  between  the  first  end 
portions  of  a  pair  of  the  rollers  in  the  other  of 
the  annular  rows  to  separate  said  first  end 
portions  circumferentially. 

9.  A  roller  bearing  apparatus  as  set  forth  in  claim 
8  wherein  each  of  the  annular  rows  of  rollers 
includes  a  full  complement  of  rollers. 

10.  A  roller  bearing  apparatus  as  set  forth  in  claim 
8  wherein  the  first  prongs  are  circumferentially 
offset  relative  to  the  second  prongs. 

11.  A  roller  bearing  apparatus  as  set  forth  in  claim 
8  wherein  each  of  the  annular  rows  of  rollers 
includes  a  full  complement  of  rollers,  and 
wherein  the  guide  member  includes  means  for 

5  skewing  the  rollers  in  said  one  of  the  annular 
rows  of  rollers. 

12.  A  roller  bearing  apparatus  as  set  forth  in  claim 
1  1  wherein  said  means  for  skewing  the  rollers 

io  in  said  one  of  the  annular  rows  of  rollers  in- 
cludes  the  first  prongs,  each  of  the  first  prongs 
being  circumferentially  slanted  with  respect  to 
the  ring. 

is  13.  A  roller  bearing  apparatus  as  set  forth  in  claim 
8  wherein  each  of  the  rollers  in  each  of  the 
annular  rows  has  a  length,  wherein  each  of  the 
first  prongs  has  a  length  less  than  one  half  the 
length  of  each  of  the  rollers  in  said  one  of  the 

20  annular  rows  of  rollers,  and  wherein  each  of 
the  second  prongs  has  a  length  less  than  one 
half  the  length  of  each  of  the  rollers  in  said 
other  one  of  the  annular  rows  of  rollers. 

25  14.  A  roller  bearing  apparatus  comprising 
an  inner  ring  member, 
an  outer  ring  member  encircling  the  inner 

ring  member,  the  inner  and  outer  ring  mem- 
bers  defining  therebetween  a  raceway  space, 

30  a  plurality  of  rollers  arranged  in  an  annular 
row  in  the  raceway  space,  each  of  the  rollers 
being  engageable  with  adjacent  ones  of  the 
rollers  in  the  annular  row,  and 

a  guide  member  positioned  in  the  raceway 
35  space  and  engageable  with  the  rollers,  the 

guide  member  including  means  for  skewing 
the  rollers. 

15.  A  roller  bearing  apparatus  as  set  forth  in  claim 
40  14  wherein  the  guide  member  includes  a  ring 

and  a  plurality  of  prongs  extending  from  the 
ring,  each  of  the  prongs  extending  between  a 
pair  of  the  rollers,  and  wherein  the  means  for 
skewing  the  rollers  includes  the  prongs,  each 

45  of  the  prongs  being  circumferentially  slanted 
with  respect  to  the  ring. 

16.  A  roller  bearing  apparatus  as  set  forth  in  claim 
15  wherein  the  annular  row  includes  a  full 

50  complement  of  rollers. 

17.  A  roller  bearing  apparatus  as  set  forth  in  claim 
15  wherein  each  of  the  prongs  is  made  of  a 
plastic  material,  and  each  of  the  prongs  is 

55  deformable  so  as  not  to  interfere  with  spacing 
between  the  rollers. 

8 
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18.  A  roller  bearing  apparatus  as  set  forth  in  claim 
17  wherein  each  of  the  prongs  is  a  brush-like 
member. 

19.  A  roller  bearing  apparatus  as  set  forth  in  claim 
14  wherein  each  of  the  rollers  has  a  length, 
and  wherein  each  of  the  prongs  has  a  length 
less  than  one  half  the  length  of  each  of  the 
rollers. 

20.  A  roller  bearing  apparatus  as  set  forth  in  claim 
14  wherein  the  guide  member  includes  a  ring, 
the  ring  including  a  radially  extending  surface, 
the  radially  extending  surface  including  a  plu- 
rality  of  circumferentially  slanted  surface  por- 
tions,  and  wherein  the  means  for  skewing  the 
rollers  includes  the  circumferentially  slanted 
surface  portions,  each  of  the  rollers  being  seat- 
ed  on  one  of  the  circumferentially  slanted  sur- 
face  portions. 

21.  A  roller  bearing  apparatus  as  set  forth  in  Claim 
20  wherein  the  annular  row  of  rollers  includes 
a  full  complement  of  rollers. 

22.  A  roller  bearing  apparatus  comprising 
an  inner  ring  member, 
an  outer  ring  member  encircling  the  inner 

ring  member,  the  inner  and  outer  ring  mem- 
bers  defining  therebetween  a  first  raceway 
space, 

a  plurality  of  rollers  including  rollers  ar- 
ranged  in  an  axially  inclined  first  annular  row, 
the  first  annular  row  of  rollers  being  positioned 
in  the  first  raceway  space,  and 

a  retainer  including  a  ring,  and  means  for 
skewing  the  rollers  in  the  first  annular  row,  the 
means  for  skewing  the  rollers  including  at  least 
one  prong  extending  from  the  ring  in  a  first 
axial  direction,  the  rollers  in  the  first  annular 
row  outnumbering  the  prongs  extending  in  the 
first  axial  direction. 

extending  between  a  pair  of  the  rollers  in  the 
second  annular  row,  the  rollers  in  the  second 
annular  row  outnumbering  the  prongs  extend- 
ing  in  the  second  axial  direction. 

5 
24.  A  roller  bearing  apparatus  as  set  forth  in  claim 

23  wherein  the  prongs  extending  in  the  first 
axial  direction  are  circumferentially  offset  with 
respect  to  the  prongs  extending  in  the  second 

io  axial  direction. 

25.  A  roller  bearing  apparatus  as  set  forth  in  claim 
24  wherein  each  of  the  prongs  is  circumferen- 
tially  angled  with  respect  to  the  ring. 

15 
26.  A  roller  bearing  apparatus  as  set  forth  in  claim 

22  wherein  at  least  one  of  the  rollers  in  the  first 
annular  row  includes  a  central  bore,  and 
wherein  each  of  the  prongs  extending  in  the 

20  first  axial  direction  is  received  in  the  central 
bore  of  one  of  said  rollers,  and  wherein  the 
first  annular  row  of  rollers  includes  a  full  com- 
plement  of  rollers. 

23.  A  roller  bearing  apparatus  a  set  forth  in  claim 
22  wherein  each  of  the  prongs  extending  in  the  45 
first  axial  direction  extends  between  a  pair  of 
the  rollers  in  the  first  annular  row,  wherein  the 
inner  and  outer  ring  members  define  there- 
between  a  second  raceway  space  spaced  ax- 
ially  from  the  first  raceway  space,  wherein  the  50 
plurality  of  rollers  includes  rollers  arranged  in 
an  axially  inclined  second  annular  row,  the 
second  annular  row  of  rollers  being  positioned 
in  the  second  raceway  space,  and  wherein  the 
retainer  includes  at  least  one  prong  extending  55 
from  the  ring  in  a  second  axial  direction  op- 
posite  the  first  axial  direction,  each  of  the 
prongs  extending  in  the  second  axial  direction 
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