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©  Yoke  for  hookes-type  universal  joint. 

©  The  arms  (26)  of  a  ferrous  yoke  (20)  of  a 
Hooke's  joint,  have  a  cross-section  in  the  shape  of  a 
radially  outwardly  opening  "C",  with  a  generally 
planar  web  portion  (26a)  and  parallel  flange  portions 
(26b,  26c)  to  give  a  shear  centre  (on  line  yy)  radially 
inward  of  the  centre  of  loading  (line  xx)  of  the  yoke 
eyes  (28). 
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YOKE  FOR  HOOKES-TYPE  UNIVERSAL  JOINT 

Cross-Reference  to  Related  Application 

This  application  is  a  continuation-in-part  of  my 
copending  United  States  Patent  Application  Serial 
No.  129,765. 

Background  of  the  Invention 

This  invention  relates  to  a  yoke  for  a  Hookes- 
type  universal  joint.  More  particularly,  this  invention 
relates  to  a  ferrous  metal  yoke  of  reduced  weight 
and  enhanced  flexibility  for  such  a  universal  joint. 

As  is  known  in  the  prior  art,  a  Hookes-type 
universal  joint  is  made  up  of  a  yoke  with  a  pair  of 
spaced-apart  members,  which  are  usually  called 
arms  or  ears.  Each  of  such  arms  or  ears  has  a 
cross  hole  extending  therethrough,  and  the  open- 
ings  in  such  arms  or  ears  are  coaxial  with  one 
another.  A  universal  joint  of  this  type  also  includes 
a  cross  member,  which  is  usually  called  a  journal 
cross,  a  trunnion  or  a  spider,  and  which  has  a  first 
pair  of  opposed,  coaxial  arms  that  are  pivotably 
mounted,  respectively,  in  the  openings  of  the  arms 
of  the  yoke.  A  universal  joint  of  this  type  further 
includes  a  third  member,  which  may  be  a  second 
yoke,  with  a  pair  of  spaced-apart  arms  with  coaxial 
cross  holes  extending  therethrough,  in  which  a 
second  pair  of  opposed,  coaxial  arms  of  the  journal 
cross  are  pivotably  mounted,  the  axis  of  the  sec- 
ond  pair  of  opposed,  coaxial  arms  of  the  journal 
cross  extending  perpendicularly  to  the  axis  of  the 
first  pair.  The  purpose  of  such  a  universal  joint  is  to 
transmit  torque  from  a  driving  member,  to  which 
one  of  the  first  yoke  and  second  yoke  is  con- 
nected,  to  a  driven  member,  to  which  the  other  of 
the  first  yoke  and  second  yoke  is  connected,  when 
there  is  or  may  be  a  non-coaxial  relationship  be- 
tween  the  axis  of  rotation  of  the  driving  member 
and  the  axis  of  rotation  of  the  driven  member.  An 
axial  misalignment  condition  between  the  axis  of 
rotation  of  the  driving  member  and  the  axis  of 
rotation  of  the  driven  member  may  be  accom- 
modated  by  the  use  of  a  multiplicity  of  Hookes- 
type  universal  joints  between  the  driving  member 
and  the  driven  member  with  an  intermediate  driven 
member  between  each  pair  of  universal  joints.  Uni- 
versal  joints  of  the  type  described,  in  various 
forms,  are  in  widespread  use  in  front  engine,  rear 
wheel  driven  automobiles  and  trucks  in  connection 
with  the  driveshaft  assembly  which  is  used  to 
transmit  torque  from  the  transmission  of  such  a 

vehicle  to  the  differential  thereof,  to  accommodate 
a  non-coaxial  relationship  between  the  axis  of  rota- 
tion  of  the  output  shaft  of  the  transmission  and  the 
axis  of  rotation  of  the  input  shaft  of  the  differential, 

5  especially  as  the  relationship  between  such  axes  is 
subject  to  change  during  the  operation  of  the  ve- 
hicle  due  to  the  effects  of  the  suspension  system 
of  the  vehicle. 

Known  types  of  Hookes-type  universal  joint 
w  yokes  of  the  aforesaid  character  include  yokes 

which  are  made  from  ferrous  metal,  for  example, 
from  cast  iron  or  from  forged  steel,  and  yokes 
which  are  made  from  lightweight  metals  such  as 
aluminum  and  aluminum  alloys,  as  determined  by 

75  the  desired  strength,  deflection  and  weight  char- 
acteristics  of  any  such  yoke,  and  by  whether  it  is 
desired  or  required  to  be  able  to  weld  another 
element  of  the  drive  assembly  thereto,  an  operating 
requirement  which  dictates  the  use  of  a  forged 

20  steel  yoke.  Of  course,  since  the  modulus  of  elas- 
ticity  of  a  ferrous  metal  yoke  exceeds  that  of  an 
aluminum  or  aluminum  alloy  yoke  by  a  factor  of 
nearly  3.0  (30,000,000  p.s.i.  as  opposed  to 
10,300,000  p.s.i.),  and  since  the  modulus  of  elas- 

25  ticity  of  a  cast  iron  yoke  (23,000,000  p.s.i.)  is  also 
considerably  greater  than  that  of  an  aluminum  or 
aluminum  alloy  yoke,  the  arms  of  a  forged  steel 
yoke  or  a  cast  iron  yoke  will  be  considerably  more 
rigid  and  considerably  less  subject  to  deflection 

30  and  distortion  under  the  torque  loads  that  are  en- 
countered  during  the  normal  operation  of  a  univer- 
sal  joint  than  the  arms  of  a  similar  aluminum  or 
aluminum  alloy  yoke.  This  can  be  a  problem  in  the 
design  of  a  universal  joint  because  of  the  distortion 

35  or  deflection  of  the  journal  cross  element  of  the 
joint  which  results  from  the  torque  loads  that  are 
imposed  thereon  during  the  operation  of  the  univer- 
sal  joint.  Such  distortion  or  deflection  tends  to 
misalign  the  axes  of  the  originally  coaxial  opposed 

40  arms  in  each  pair  of  the  arms  of  the  journal  cross. 
Heretofore,  in  universal  joints  of  the  type  employ- 
ing  cast  iron  or  forged  steel  yokes,  the  yoke  has 
been  rather  massive  in  order  to  minimize  the  dis- 
tortion  and  deflection  of  the  arms  of  such  yoke 

45  under  the  torsional  loads  that  are  imposed  on  the 
arms  during  the  operation  of  the  universal  joint, 
thus  restraining  the  deflection  and  distortion  of  the 
arms  of  the  journal  cross  which  are  engaged  in 
such  yoke.  However,  this  approach  results  in  lo- 

50  cally  unbalanced  loads  which  are  imposed  on  the 
annular  bearings  that  customarily  rotatingly  sepa- 
rate  the  yoke  arms  and  the  journal  cross  arms  and 
on  the  needle  bearing  components  of  such  annular 
bearings,  an  effect  which  can  lead  to  premature 
bearing  failure,  and  results  in  a  yoke  with  rather 
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nassive  arms.  The  massiveness  of  the  arms  of 
Drior  art  ferrous  metal  universal  joint  yokes  which 
-esuits  from  the  need  to  minimize  yoke  and  journal 
;ross  distortion  under  torsional  load  adds  to  the 
weight  and  the  material  cost  of  the  yoke  and  the 
jniversal  joint  which  incorporates  such  yoke. 

Summary  of  the  Invention 

According  to  the  present  invention,  there  is 
provided  a  ferrous  metal  yoke  for  a  Hookes-type 
universal  joint,  and  a  Hookes-type  universal  joint 
which  incorporates  such  yoke,  in  which  each  of  the 
arms  of  the  yoke  is  designed  with  a  shear  center 
(or  "flexural  center"  as  it  is  sometimes  referred  to) 
that  is  inward  of  such  arm,  that  is,  between  the  arm 
and  the  axis  of  rotation  of  the  yoke  which  incor- 
porates  such  arm.  This  design  feature  provides 
such  arm  with  torsional  load  deflection  and  distor- 
tion  characteristics  that  match  the  torsional  load 
deflection  and  distortion  characteristics  of  the  arm 
of  the  journal  cross  of  such  universal  joint  which  is 
received  in  such  arm  of  the  yoke.  The  arm  of  the 
yoke  of  the  present  invention  can  be  provided  with 
such  shear  center  characteristics  by  constructing  at 
least  a  portion  of  the  arm  which  leads  up  to  the 
journal  opening  leading  therethrough  generally  in 
the  shape  of  an  outwardly  facing  "C"  having  a 
generally  planar  web  portion  which  extends  parallel 
to  the  axis  of  rotation  of  the  yoke  and  with  spaced- 
apart,  generally  planar  flange  portions  extending 
parallel  to  one  another  and  outwardly  from  the  web 
portion  and  generally  perpendicularly  with  respect 
to  the  web  portion.  By  moving  the  shear  center  of 
the  yoke  arm  inwardly  in  this  matter,  the  twisting 
movement  of  the  torsional  load  that  is  imposed  on 
such  arm  is  increased,  which  increases  the  twisting 
of  the  arm  under  torsional  load,  making  it  possible 
to  match  the  free  deflection  and  distortion  char- 
acteristics  of  the  arm  of  a  journal  cross  which  is 
received  therein,  and  at  the  same  time  it  is  possi- 
ble  to  reduce  the  amount  of  material  in  the  arms  of 
the  yoke  and,  thus,  the  weight  and  cost  of  the 
yoke.  Further,  the  reduction  of  the  material  in  the 
arms  of  the  yoke  increases  the  lateral  displacement 
of  the  arms  under  torsional  load,  and  this  also 
makes  the  behavior  of  the  arms  of  the  yoke  under 
torsional  load  more  compatible  with  that  of  the 
arms  of  the  journal  cross.  European  Patent  EP  074 
625  does  show  a  yoke  with  arms  which  are  C- 
shaped  in  cross-section,  and  this  will  increase  the 
lateral  deflection  of  the  arms  under  torsional  load  in 
comparison  to  that  of  the  arms  of  a  standard  yoke. 
However,  the  C-configuration  of  the  arms  of  the 
yoke  of  this  reference  faces  inwardly  which  has  the 
effect  of  causing  the  twisting  of  each  arm  under 

shear  loads  to  be  opposite  in  direction  to  that 
desired  by  moving  the  shear  center  outward  there- 
of.  The  invention  of  the  present  application  is  ap- 
plicable  to  a  variety  of  styles  of  yokes  for  Hookes- 

5  type  universal  joints  which  are  used  in  the  drive- 
shaft  assemblies  of  front  engines,  rear  wheel  driven 
automobiles  and  trucks,  for  example,  a  tube  yoke, 
a  slip  yoke  and  an  end  yoke. 

ro 
Brief  Description  of  the  Drawing 

Figure  1  A  is  an  elevational  view  of  a  part  of 
75  yoke  for  a  universal  joint,  the  illustrated  arm  of 

such  yoke  being  constructed  in  accordance  with 
the  prior  art;  • 

Figure  1  B  is  an  elevational  view  of  a  part  of 
a  yoke  for  a  universal  joint,  the  illustrated  arm  of 

20  such  yoke  being  constructed  in  accordance  with 
the  teachings  of  the  present  invention; 

Figure  2  is  a  sectional  view  taken  on  line  2-2 
of  Figure  1A; 

Figure  3  is  a  sectional  view  taken  on  line  3-3 
25  of  Figure  1  B; 

Figure  4  is  an  elevational  view,  partly  in 
cross-section,  of  a  drive  assembly  for  an  auto- 
motive  vehicle,  which  drive  assembly  incorporates 
a  multiplicity  of  universal  joint  yokes  according  to 

30  the  present  invention; 
Figure  5  is  an  elevational  view,  partly  in 

cross-section,  of  one  of  the  universal  joint  yokes 
illustrated  in  Figure  4; 

Figure  6  is  a  cross-sectional  view,  taken  on 
35  line  6-6  of  Figure  5; 

Figure  7  is  a  perspective  view  of  another  of 
the  universal  joint  yokes  illustrated  in  Figure  4; 

Figure  8  is  an  elevational  view,  partly  in 
cross-section,  of  the  universal  joint  yoke  illustrated 

40  in  Figure  7; 
Figure  9  is  a  cross-sectional  view  taken  on 

line  9-9  of  Figure  8; 
Figure  10  is  an  elevational  view,  partly  in 

cross-section,  of  yet  another  of  the  universal  joint 
45  yokes  illustrated  in  Figure  4; 

Figure  11  is  a  sectional  view  taken  on  line 
11-11  of  Figure  10;  and 

Figure  12  is  an  end  elevational  view  of  uni- 
versal  joint  yoke  of  Figures  10  and  11. 

50 

Detailed  Description  of  the  Preferred  Embodiment 

55  Figures  1A  and  1B,  respectively,  illustrate  op- 
posed  one-half  portions  of  a  Hookes-type  universal 
joint,  the  portion  in  Figure  1A  being  generally  in- 
dicated  by  reference  numeral  20  and  being  con- 
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structed  according  to  the  prior  art,  the  portion  in 
Figure  1B  being  generally  indicated  by  reference 
numeral  20  and  being  constructed  according  to  the 
embodiment  of  the  present  invention.  The  yoke  20, 
20'  is  in  a  configuration  which  is  commonly  de- 
scribed  as  an  end  yoke,  and  is  constructed  of  a 
heavy,  relatively  rigid  ferrous  metal  such  as  cast 
iron  or  forged  steel.  The  yokes  20  and  20  ,  respec- 
tively,  are  provided  with  an  annular  hub  portion  22, 
22'  with  a  bore  24,  24'  extending  therethrough.  The 
annular  hub  portion  22,22  has  a  central  axis  which 
is  the  axis  of  rotation  of  the  yoke  20,  20  during  the 
operation  of  a  universal  joint  incorporating  such 
yoke,  and  the  yoke  20,  20  further  has  a  pair  of 
spaced-apart  arms  26,  26  ,  only  one  of  which  is 
illustrated  in  each  of  Figures  1A  and  1B,  extending 
from  an  end  of  the  hub  portion  22,  22  generally 
parallel  to  each  other  and  to  the  axis  of  rotation  of 
the  yoke  20,  20'.  The  arm  26'  of  the  yoke  20' 
corresponds  to  the  teachings  of  the  prior  art,  and 
the  arm  26  of  the  yoke  20  corresponds  to  the 
present  invention.  The  arm  26  has  a  bore  28  which 
extends  therethrough,  and  the  arm  26  has  a  bore 
28'  which  extends  therethrough.  The  bores  28  and 
28  ,  when  the  yoke  20,  20  is  in  a  no-load  con- 
dition,  are  coaxial  with  the  opposed  arms  of  such 
yoke,  they  extend  perpendicular  through  the  axis  of 
rotation  of  the  yoke  20,  20  ,  and  they  receive 
annular  bearings,  not  shown,  which,  in  turn,  receive 
the  ends  of  an  opposed  pair  of  arms  of  a  conven- 
tional  cruciform-shaped  journal  cross. 

In  the  operating  condition  of  the  arm  26',  a 
force  resulting  from  a  torsional  load  applied  to  the 
yoke  20  will  be  applied  thereto  and  will  act  along 
an  axis  x  -x  .  Such  arm  26  will  have  a  shear  center 
which  will  reside  along  an  axis  y  -y  ,  and  the  de- 
flection  of  the  arm  26  under  the  force  acting  at 
axis  x  -x  will  be  a  function  of  the  twisting  moment 
arm  of  the  arm  26  ,  which  is  the  distance  of  z 
between  the  axis  x  -x  and  the  axis  y  -y  (as  well  as 
a  function  of  other  design  features  such  as  the 
length  of  the  arm  and  the  design  of  the  connection 
of  the  arm  to  the  hub).  As  is  clear  from  Figure  2, 
the  distance  z  ,  or  twisting  moment  arm,  of  a 
universal  joint  yoke  arm  of  conventional  construc- 
tion  is  small,  which  indicates  that  such  arm  will 
experience  very  little  deflection  or  distortion  under 
torsional  load,  and  this  deflection  or  distortion  will 
tend  to  be  considerably  less  than  the  free  deflec- 
tion  of  the  arm  of  the  journal  cross  30  which  is 
journaied  therein,  which  will  tend  to  impose  sub- 
stantially  imbalanced  loads  on  an  annular  bearing 
positioned  between  such  journal  cross  arm  and 
universal  joint  yoke  arm. 

The  aforesaid  problems  with  respect  to  the 
Figure  2  prior  art  construction  are  obviated  by  the 
use  of  the  arm  26,  which,  as  is  shown  in  Figure  3, 
is  generally  C-shaped  in  cross-section  with  a  gen- 

erally  planar  web  portion  26a  and  with  spaced- 
apart  flange  portions  26c  and  26b  extending  per- 
pendicularly  outwardly  from  the  ends  of  the  web 
portion  26a  and  parallel  to  one  another.  The  shear 

5  center  of  the  arm  26,  thus,  will  be  positioned  sub- 
stantially  inwardly  of  the  arm  26,  toward  the  axis  of 
rotation  of  the  universal  joint  yoke  incorporating 
such  arm,  and  in  the  embodiment  illustrated  in 
Figure  3,  such  shear  center  will  be  along  an  axis  y- 

70  y.  While  the  design  of  the  arm  26,  thus,  shifts  the 
shear  center  of  such  arm  with  respect  to  its  loca- 
tion  in  an  arm  corresponding  to  that  of  the  arm  26', 
such  design  does  not  similarly  shift  the  location  of 
a  force  resulting  from  a  torsional  load  which  acts 

75  thereon,  which,  in  the  embodiment  of  Figure  3,  will 
act  along  an  axis  x-x.  Thus,  in  relationship  to  the 
construction  of  arm  26  of  the  prior  art,  as  illus- 
trated  in  Figure  2,  the  arm  26  according  to  the 
present  invention,  as  is  shown  in  Figure  3,  will  have 

20  a  substantially  greater  twisting  moment  arm  z,  and 
will,  thus,  be  subject  to  considerably  more  twisting 
under  torsional  load  than  the  arm  26  of  the  prior 
art.  Thus,  the  arm  26  will  twist  under  torsional  load 
in  the  same  direction  as  the  normal  deflection  of 

25  the  arm  of  a  journal  cross,  thereby  relieving  lo- 
calized  loads  on  the  arm  of  the  journal  cross  and 
on  the  bearing  (not  shown)  in  the  arm  26  which 
rotatingly  receives  the  arm  of  the  journal  cross. 
Further,  the  arm  26  will  move  laterally  under  a 

30  torsional  load  to  a  greater  extent  than  the  arm  26  , 
because  of  the  reduced  amount  of  material  in  the 
arm  26  in  comparison  to  the  arm  26  ,  and  this  will 
also  serve  to  help  reduce  localized  loads  on  the 
arm  of  the  journal  cross  and  the  bearing  in  which  it 

35  is  received. 
As  is  illustrated  in  Figure  4,  a  drive  assembly, 

generally  indicated  by  reference  numeral  40,  is 
provided  to  transmit  torque  from  an  input  end  42  of 
such  drive  assembly  to  an  output  end  44  thereof. 

40  The  drive  assembly  40  of  Figure  4  is  of  a  type 
which  is  used  in  transmitting  torque  form  the  trans- 
mission  of  a  front  engine,  rear  wheel  drive  auto- 
motive  vehicle,  and  the  input  end  42  may  be  con- 
sidered  to  be  the  end  which  is  adapted  for  attach- 

es  ment  to  the  transmission  of  the  vehicle.  Thus,  the 
output  end  44  of  the  drive  assembly  40  is  adapted 
for  attachment  to  the  differential  of  such  vehicle. 

The  drive  assembly  40  includes  a  first  yoke  48, 
which  is  of  the  slip-yoke  type,  and  which  has  the 

50  opposed  arms  of  a  first  pair  of  arms  50  and  52  of  a 
first  journal  cross  46  pivotably  received  in  the 
spaced-apart  arms  of  such  yoke  48.  The  universal 
joint  which  incorporates  the  yoke  48  and  the  first 
journal  cross  46  normally  incorporates  another  ele- 

55  ment,  which  may  be  another  yoke,  not  shown, 
whose  spaced-apart  arms  receive  the  opposed 
arms  of  another  pair  of  arms  of  the  journal  cross 
46,  only  one  of  such  arms,  54,  being  shown  in  the 
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drawing.  The  yoke  48  is  shown  as  including  an 
elongate  annular  hub  portion  56,  the  interior  of 
such  .hub  portion  56  having  an  internal  spline,  as  is 
known  in  the  art.  The  drive  assembly  40  further 
includes  a  member  60  having  a  shaft  portion  that  is 
slidingly  received  in  the  internal  spline  portion  58 
of  the  yoke  48  and  the  member  60  has  an  enlarged 
end  portion  62.  The  drive  assembly  40  further 
includes  a  tubular  member  64,  has  a  first  end  that 
is  telescoped  over  the  enlarged  end  portion  and  is 
welded  thereto  at  66. 

An  opposed  end  of  the  tubular  member  64  is 
telescoped  over  an  end  68  of  a  hub  70  of  a  second 
yoke  72.  The  second  yoke  72,  which  is  of  the  tube 
yoke  type  and  which  must  be  made  from  a  steel 
forging  to  permit  the  opposed  end  of  the  tubular 
member  64  to  be  welded  thereto,  receives  a  first 
pair  of  opposed  arms  74  and  76  of  a  journal  cross 
78.  Further,  the  second  journal  cross  78  includes  a 
second  pair  of  opposed  arms,  only  one  of  which, 
arm  80,  is  shown  in  the  drawing.  The  second  pair 
of  opposed  arms  extends  transversely  of  the  first 
pair  of  arms  74,  76  of  the  journal  cross  78  and  the 
arms  of  the  second  pair  are  pivotably  received, 
respectively,  in  a  spaced-apart  pair  of  arms,  only 
one  of  which  is  shown,  which  are  attached  to  a 
flange  84  and  which,  in  turn,  is  attached  to  the 
differential,  not  shown,  of  the  vehicle.  In  the  con- 
struction  of  the  yoke  72,  the  juncture  between  the 
arms  86  and  88  and  the  annular  hub  portion  56 
should  have  sufficient  thickness,  in  a  transversely 
extending  plane,  to  be  free  from  deflection  accord- 
ing  to  the  characteristics  of  a  thin  plate,  and  there 
should  be  a  relatively  short  radius  at  the  juncture  of 
each  of  such  arms  and  the  annular  hub  portion. 
These  design  criteria  apply  to  any  yoke  according 
to  the  present  invention. 

The  yoke  48  is  shown  in  greater  detail  in 
Figures  5  and  6  and  includes  a  pair  of  spaced- 
apart  arms  86  and  88  which  extend  from  the  same 
end  of  the  elongate  hub  portion  56  toward  the  input 
end  42  of  the  drive  assembly  40  and  which  are 
formed  integrally,  in  a  single  piece,  with  the  hub 
portion  56  from  a  ferrous  metal  such  as  forged 
steel  or  cast  iron.  The  arms  86  and  88  of  the  yoke 
48  are  similar  in  design,  and  as  is  shown  particu- 
larly  in  connection  with  the  arm  86  in  Figure  6, 
each  of  them  has  a  C-shaped  configuration  to 
provide  a  shear  center  which  is  located  inwardly  of 
such  arm  and  which,  therefore,  results  in  a  greater 
moment  arm  for  the  torsional  loads  which  act 
thereon  during  the  operation  of  the  first  universal 
joint.  As  was  explained  in  connection  with  the  arm 
26  of  Figure  1B,  this  arrangement  of  the  shear 
center  of  the  arms  86  and  88  will  result  in  a  free 
deflection  of  each  of  the  arms  86  and  88  cor- 
responding  or  closely  corresponding  to  the  free 
deflection  of  the  journal  cross  whose  arm  is  re- 

ceived  in  the  journal  therein.  Thus,  the  arm  86  has 
a  generally  planar  web  portion  86a  and  a  pair  of 
spaced-apart  flange  portions  86b  and  86c  which 
extend  generally  perpendicularly  outwardly  from 

5  the  web  portion  86a  and  which  are  generally  par- 
allel  to  each  other.  Further,  each  of  the  arms  86 
and  88  is  provided  with  an  enlarged  end  portion, 
designated,  respectively,  as  reference  numerals  90 
and  92,  the  end  portions  90  and  92,  respectively, 

10  having  bores  94  and  96  extending  therethrough  for 
receiving  the  annular  bearings,  not  shown,  which 
permit  the  pivoting  of  the  arms  of  the  journal  cross 
78  therein.  The  bores  94  and  96  of  the  arms  86 
and  88  have  an  enlarged  retaining  groove  98  there- 

75  in  to  retain  an  externally  locating  type  of  retaining 
ring  (not  shown)  to  accurately  position  an  annular 
bearing  (not  shown)  within  such  bore. 

Figures  7,  8  and  9  illustrate  the  universal  joint 
yoke  72  of  Figure  4.  The  yoke  72  includes  an 

20  annular  hub  portion  112,  which  is  blocked  at  an 
end  thereof  by  a  transversely  extending  web  por- 
tion  110,  and  a  pair  of  spaced-apart  arms  114  and 
116  which  extend  from  the  blocked  end  of  the  hub 
portion  112  and  are  formed  integrally  in  a  single 

25  pjece  with  the  hub  portion  112  from  a  ferrous  metal 
such  as  forged  steel  or  cast  iron.  The  arms  114 
and  116  of  the  yoke  72  are  similar  in  design,  and 
as  is  shown  particularly  in  connection  with  the  arm 
114  in  Figures  8  and  9,  each  of  them  has  an 

30  outwardly  facing  C-shaped  configuration  to  provide 
a  shear  center  which  is  located  inwardly  of  such 
arm  and  which,  therefore,  results  in  a  greater  mo- 
ment  arm  for  the  torsional  loads  which  act  thereon 
during  the  operation  of  the  universal  joint  which 

35  incorporates  the  yoke  72.  As  was  explained  in 
connection  with  the  arm  26  of  Figure  1B,  this 
arrangement  of  the  shear  center  of  the  arms  114 
and  116  of  the  yoke  72  will  result  in  a  free  deflec- 
tion  of  each  of  the  arms  1  1  4  and  1  1  6  correspond- 

40  ing  or  closely  corresponding  to  the  free  deflection 
of  the  journal  cross  whose  arm  is  received  in  the 
journal  therein.  Thus,  the  arm  114  has  a  web 
portion  114a  and  a  pair  of  spaced-apart  flange 
portions  114b  and  114c  which  extend  generally 

45  perpendicularly  outwardly  from  the  web  portion 
114a  and  which  are  generally  parallel  to  each  oth- 
er.  Further,  each  of  the  arms  114  and  116  is 
provided  with  an  end  portion,  designated,  respec- 
tively,  by  reference  numerals  118  and  120,  having 

so  bores  122  and  124,  respectively,  extending  thereth- 
rough.  Each  of  the  bores  122  and  124  is  adapted 
to  receive  an  annular  bearing,  not  shown,  which 
permits  the  pivoting  of  the  opposed  arms  of  a 
journal  cross,  not  shown,  therein,  each  of  the  bores 

55  1  22  and  124  having  an  enlarged  retaining  groove 
126  therein  to  retain  an  externally  locating  type  of 
retaining  ring  (not  shown)  to  accurately  position  the 
annular  bearing  within  such  bore. 

5 
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Figures  10,  11  and  12  illustrate  a  universal  joint 
yoke  according  to  the  present  invention  which  is 
generally  identified  by  reference  numeral  130  and 
which  is  of  the  end-yoke  type.  The  yoke  130  in- 
cludes  an  annular  hub  portion  132  and  a  pair  of 
spaced-apart  arms  134  and  136  which  extend  from 
an  end  of  the  hub  portion  132,  and  which  are 
formed  integrally  in  a  single  piece  with  the  hub 
portion  132  from  a  ferrous  metal  such  as  forged 
steel  or  cast  iron.  The  arms  134  and  136  of  the 
yoke  130  are  similar  in  design,  and  as  is  shown 
particularly  in  connection  with  the  arm  134  in  Fig- 
ure  11,  each  of  them  has  an  outwardly  facing  C- 
shaped  configuration  to  provide  a  shear  center 
which  is  located  inwardly  of  such  arm  and  which, 
therefore,  results  in  a  greater  moment  arm  for  the 
torsional  loads  which  act  thereon  during  the  opera- 
tion  of  the  universal  joint  incorporating  the  yoke 
130.  As  was  explained  in  connection  with  the  arm 
26  of  Figure  1B,  this  arrangement  of  the  shear 
center  of  the  arms  134  and  136  will  result  in  a  free 
deflection  of  each  of  the  arms  134  and  136  cor- 
responding  or  closely  corresponding  to  the  free 
deflection  of  the  journal  cross  whose  arm  is  re- 
ceived  in  the  journal  therein.  Thus,  the  arm  134  has 
a  generally  planar  web  portion  134a  and  a  pair  of 
spaced-apart  flange  portions  134b  and  134c  which 
extend  generally  perpendicularly  outwardly  from 
the  web  portion  134a  and  which  are  generally 
parallel  to  each  other.  Further,  each  of  the  arms 
134  and  136  is  provided  with  an  enlarged  end 
portion,  designated,  respectively,  by  reference  nu- 
merals  138  and  140,  the  end  portions  138  and  140, 
respectively,  having  half-cylindrical  bores  142  and 
144  therein  for  receiving  the  annular  bearings,  not 
shown,  which  permit  the  pivoting  the  arms  of  a 
journal  cross  (not  shown)  therein.  The  half-cylin- 
drical  bores  142  and  144  are  closed,  after  the 
insertion  of  the  bearings  therein,  by  straps  146  and 
148  which  have,  respectively,  half-cylindrical  center 
portions  146a  and  148a  which,  respectively,  form 
cylindrical  bearing  recesses  with  the  half-cylindrical 
bores  142  and  144.  As  is  shown  in  Figure  12  in 
connection  with  the  arm  136  of  the  yoke  130,  the 
strap  146  is  disengageably  secured  to  the  arm  136 
by  threaded  fasteners  150  and  152  which  are 
threadably  received  in  tapped  holes  154  and  156  of 
the  arm  136.  While  not  shown,  the  strap  148  at- 
taches  to  the  arm  136  in  a  similar  manner. 

Although  a  preferred  embodiment  of  this  inven- 
tion  has  been  described  and  illustrated  therein,  the 
following  claims  are  intended  to  cover  various  other 
embodiments  which  fall  within  the  spirit  and  scope 
thereof. 

Claims 

1.  A  ferrous  metal  yoke  for  a  universal  joint, 
such  yoke  comprising: 

5  a  hub  having  a  central  axis  and  an  end;  and 
first  and  second  arms  extending  from  said  end  of 
said  hub  on  opposite  sides  of  said  central  axis, 
said  first  and  second  arms  being  spaced  apart 
from  one  another,  said  yoke  being  formed  integ- 

70  rally  in  a  single  piece; 
each  of  said  first  and  second  arms  having  an 
opening  therein  for  pivotably  receiving  an  arm  of  a 
journal  cross,  the  openings  in  said  first  and  second 
arms  being  substantially  coaxial; 

75  said  each  of  said  first  and  second  arms  having  a 
portion  between  said  end  of  said  hub  and  the 
opening  in  said  each  of  said  first  and  second  arms 
which  is  C-shaped  in  transverse  cross-section,  said 
portion  having  a  generally  planar  web  portion  and 

20  first  and  second  flanges  extending  generally  per- 
pendicularly  outwardly  from  said  generally  planar 
web  portion  and  generally  parallel  to  each  other, 
said  each  of  said  first  and  second  arms  having  a 
shear  center  which  lies  along  an  axis  that  is  posi- 

25  tioned  between  said  central  axis  of  said  yoke  and 
said  generally  planar  web  portion  of  said  portion  of 
said  each  of  said  first  and  second  arms. 

2.  A  ferrous  metal  yoke  according  to  claim  1, 
characterised  in  that  said  yoke  is  formed  integrally 

30  in  a  single  piece  by  casting. 
3.  A  ferrous  metal  yoke  according  to  claim  1.or 

2,  characterised  in  that  said  yoke  is  formed  from 
iron. 

4.  A  ferrous  metal  yoke  according  to  claim  1, 
35  characterised  in  that  said  yoke  is  formed  integrally 

in  a  single  piece  from  steel  by  forging. 
5.  A  ferrous  metal  yoke  according  to  any  one 

of  the  preceding  claims,  characterised  in  that  said 
hub  is  annular  in  configuration. 

40  6.  A  ferrous  metal  yoke  according  to  any  one 
of  the  preceding  claims,  characterised  in  that  said 
hub  has  an  integral  spline  portion. 

7.  A  ferrous  metal  yoke  according  to  any  one 
of  claims  1  to  4,  characterised  in  that  said  hub 

45  comprises  an  annular  portion  and  a  web  extending 
transversely  across  said  annular  portion  at  said 
end. 

8.  A  universal  joint  comprising: 
a  journal  cross,  said  journal  cross  having; 

so  a  first  pair  of  opposed,  coaxial  arms  lying  along  a 
first  axis; 
a  second  pair  of  opposed,  coaxial  arms,  said  sec- 
ond  pair  of  opposed,  coaxial  arms  lying  along  a 
second  axis  which  extends  perpendicular  through 

55  said  first  axis  at  an  intersection; 
said  journal  cross  further  having  a  central  axis  of 
rotation  which  extends  perpendicularly  to  each  of 
said  first  axis  and  said  second  axis  and  through 

6 
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said  intersection;  and 
a  ferrous  metal  yoke  as  claimed  in  any  one  of  the 
preceding  claims,  said  each  of  said  first  and  sec- 
ond  arms  and  said  one  of  said  first  pair  of  opposed 
arms  of  said  journal  cross  that  is  pivotably  received  5 
therein  having  substantially  corresponding  free  de- 
flection  characteristics  under  a  torsional  load  ap-  . 
plied  around  one  of  said  central  axis  of  said  journal 
cross  and  said  central  axis  of  said  hub  of  said 
yoke;  the  universal  joint  further  comprising:  10 
rotatable  means  which  is  rotatable  about  a  central 
axis  that  intersects  said  central  axis  of  said  yoke 
pivotably  receiving  each  of  said  second  pair  of 
opposed,  coaxial  arms  of  said  journal  cross,  where- 
by  torque  may  be  transmitted  from  one  of  said  is 
yoke  and  said  rotatably  means  through  said  journal 
cross  to  the  other  of  said  yoke  and  said  rotatable 
means. 
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