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Description 

This  invention  relates  to  universal  joints  of  the 
Hookes  type,  which  comprise  two  yokes,  con- 
nected  by  a  cross  member  having  journals 
supported  in  bearing  cups  held  in  the  yokes.  More 
particularly,  the  invention  relates  to  a  Hookes  joint 
wherein  the  journals  of  the  cross  member  of  the 
joint  are  provided  with  internal  lubricant  channels 
which  open  at  the  ends  of  the  journals  to  provide 
for  replenishment  of  lubricant  in  the  bearing  cups 
within  which  the  journals  are  pivotedly  supported 
in  the  respective  yoke  members  of  the  joint.  At 
their  innermost  ends,  the  lubricant  channels 
intersect  and  communicate  with  a  lubrication 
fitting,  usually  a  grease  nipple,  through  which 
lubricant  can  be  introduced  when  required. 

It  is  to  be  understood  that  when  we  refer  to  inner 
and  outer  positions  or  directions  with  regard  to  the 
journals  of  the  cross  member  of  the  joint,  we  mean 
the  radial  directions  having  regard  to  the  axis  of 
rotation  of  the  cross  member  as  a  whole,  when  the 
joint  is  in  use  in  the  aligned  (non-articulated) 
condition. 

When  fresh  lubricant  is  introduced  to  the  cross 
member  of  the  universal  joint,  it  moves  under  the 
pressure  of  its  injection,  through  the  channels  and, 
at  the  end  of  the  journals,  passes  over  the  end 
faces  thereof  to  lubricate  the  bearing  surfaces, 
which  usually  include  needle  roller  bearings, 
between  the  journal  side  wall  and  bearing  cup. 
Such  outward  dispersal  of  lubricant  is  assisted  by 
centrifugal  force  in  use  of  the  joint. 

However,  if  the  joint  comes  to  rest  in  the  state 
where  one  of  the  journals  is  in  a  vertical  position,  it 
is  possible  for  the  lubricant,  particularly  if  it  is 
excessively  fluid  due  to  temperature,  to  drain  from 
the  journal  in  guestion.  When  the  joint  is  restarted, 
the  journal  may  not  be  satisfactorily  lubricated. 

It  has  been  proposed,  in  GB-PS  1170214,  to 
incorporate  a  non-return  valve  in  each  lubricant 
channel  to  overcome  this  problem.  However,  such 
non-return  valves  add  complexity  to  the  joint  and 
have  certain  other  disadvantages.  For  example,  if 
one  of  the  non-return  valves  should  require  a 
higher  pressure  to  open  it  to  permit  outward  flow 
of  lubricant  than  is  required  by  the  other  valves, 
the  journal  having  the  non-return  valve  may  not  be 
properly  lubricated. 

It  has  also  been  proposed,  in  US-PS  3832865 
(disclosing  the  features  of  the  precharacterising 
part  of  claim  1  ),  to  provide  each  lubricant  channel 
with  an  extension  which  ends  adjacent  the 
outermost  end  of  a  cavity  provided  in  the  journal. 
This  is  effective  in  preventing  drainage  of  lubricant 
from  the  cavity  of  a  journal  which  comes  to  rest 
facing  upwardly.  However,  when  fresh  lubricant  is 
introduced  the  cavity  is  not  necessarily  filled,  and 
air  can  remain  trapped  therein. 

It  is  the  object  of  the  present  invention  to 
overcome  the  potential  problem  of  lubricant  drain- 
age,  while  avoiding  such  disadvantages  of  non- 
return  valves  and  lubricant  retaining  means  as 
proposed  hitherto. 

According  to  the  present  invention,  we  provide  a 

Hookes  universal  joint  comprising  two  yokes 
connected  by  a  cross  member  having  journals 
supported  in  bearing  cups  held  in  the  yokes,  each 
journal  having  a  lubricant  channel  extending 

5  therethrough  and  being  provided  adjacent  its 
outermost  end  with  a  chamber  for  lubricant,  each 
lubricant  channel  leading  into  a  passage  extend- 
ing  outwardly  through  said  chamber  towards  the 
outermost  end  of  the  journal,  characterised  in  that 

w  said  passage  then  further  extends  inwardly  to 
open  into  said  chamber  adjacent  to  the  innermost 
end  thereof. 

When  such  a  Hookes  joint  is  stationary,  lubricant 
in  the  chamber  of  a  vertically  disposed  journal 

15  cannot  drain  therefrom  because  it  cannot  travel  up 
the  passage  against  gravity,  as  it  would  have  to  do 
in  order  to  reach  the  lubricant  channel.  The 
arrangement  acts  in  the  manner  of  a  weir,  to  retain 
the  lubricant  in  the  chamber.  The  arrangement 

20  does  not,  however,  have  the  disadvantages  atten- 
dant  on  one  way  valves,  as  described  above. 
Further,  when  fresh  lubricant  is  added  it  is  ensured 
that  the  chamber  is  filled  from  its  innermost  end 
outwardly,  thus  expelling  any  air  which  may  be 

25  present. 
The  passage  may  comprise  a  first  portion  which 

extends  outwardly  through  said  chamber  from 
said  lubricant  channel,  and  ends  adjacent  the 
outermost  end  of  the  journal,  and  a  second  portion 

30  in  communication  with  the  outermost  end  of  the 
first  portion  and  terminating  adjacent  the 
innermost  end  of  the  chamber.  The  first  and 
second  passage  portions  may  be  provided  in  a 
single  component  disposed  in  the  chamber,  which 

35  component  conveniently  may  be  a  moulding  of  a 
plastics  material. 

Preferably,  the  component  which  provides  the 
passage  includes  a  spigot  which  extends  into  the 
1  ubricant  channel  in  the  journal,  and  engages  the 

40  latter,  by  being  a  sufficient  tight  fit,  to  hold  the 
component  to  the  journal.  This  facilitates  handling 
of  the  parts  of  the  joint  during  assembly  thereof. 
The  component  may  include  a  portion  which  acts 
asathrustwasherforan  end  surface  of  the  journal, 

45  eliminating  the  need  for  a  separate  thrust  washer 
component  and  thus  further  economising  and 
simplifying  assembly  of  the  joint. 

The  component  may  include  a  formation  which 
establishes  communication  between  the  passage 

so  defined  thereby,  and  the  chamber  adjacent  the 
outermost  end  of  the  journal,  to  prevent  syphon- 
ing  of  lubricant  from  the  chamber. 

These  and  other  features  of  the  invention  will 
now  be  described  by  way  of  example  with  ref- 

55  erence  to  the  accompanying  drawings,  of  which  :- 
Figure  1  is  a  section  through  one  journal  and 

associated  parts  of  a  Hookes  joint  according  to  the 
invention; 

Figure  2  is  a  view,  in  the  direction  of  arrow  B  of 
60  Figure  3,  of  part  of  the  joint; 

Figure  3  is  a  section,  on  the  line  A-A  of  Figure  2, 
of  the  joint  part. 

Referring  firstly  to  Figure  1  of  the  drawings,  the 
part  of  the  Hookes  joint  there  illustrated  comprises 

65  a  journal  10,  one  of  four  such  journals  of  the  cross 
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nember  of  the  joint.  The  journal  is  received  in  a 
jearing  cup  11  which  is  retained  in  a  limb  12  of  a 
ointyokebyacirclip  13.  Needle  roller  bearings  14 
ire  received  between  the  outer  circumferential 
surface  of  the  journal  10  and  the  inner  circum- 
erential  side  wall  of  the  bearing  cup  11.  An 
innular  seal  15,  in  a  carrier  16,  retains  lubricant 
)nd  excludes  dirt  from  the  inside  of  the  bearing 
:up.  However,  the  engagement  between  carrier 
1  6  and  the  bearing  cup  is  such  that  when  fresh 
ubricant  is  introduced  into  the  bearing  cup  as 
iescribed  hereafter,  excess  such  lubricant  can 
5scape. 

A  lubricant  channel  17  extends  through  the 
oumal  10.  The  lubricant  channels  of  the  four 
ournals  of  the  cross  member  intersect  at  or 
adjacent  the  centre  of  the  cross  member,  where 
tiere  would  be  provided  a  grease  nipple  or  like 
:itting  to  enable  fresh  lubricant  to  be  supplied  to 
:he  cross  member  when  required.  Adjacent  the 
Dutermost  end  of  the  journal  10,  the  channel  17 
widens  to  form  a  chamber  18,  from  which  a  frusto 
:onical  surface  19  leads  to  the  outwardly  facing 
2nd  surface  20  of  the  journal.  A  thrust  washer 
slement  21  is  interposed  between  the  end  face  20 
3f  the  journal  and  the  end  wall  (32)  of  the  bearing 
:up. 

The  thrust  washer  element  21  forms  part  of  a 
component  which  is  shown  in  greater  detail  in 
Figures  2  and  3  of  the  drawings.  This  component 
comprises,  in  addition  to  the  thrust  washer 
element  21,  a  structure  which  extends  inwardly  in 
the  assembled  joint  and  has  a  central  tube  22 
which  terminates  at  its  outermost  end  adjacent 
the  thrust  washer  element  21  and  at  its  innermost 
end  in  a  spigot  23.  The  central  tube  22  is  flanked 
by  two  further  tubes  24,  which  extend  inwardly 
from  the  thrust  washer  element  21  to  terminate, 
in  the  assembled  joint,  adjacent  the  innermost 
end  of  chamber  18.  The  diameter  of  spigot  23  is 
such  that  it  is  a  press  fit  within  the  channel  17,  and 
the  spigot  has  an  annular  formation  25  at  its  end 
to  ensure  as  far  as  possible  that  its  engagement 
with  the  channel  17  is  fluid  tight. 

The  thrust  washer  element  21  has  an  inner 
annular  region  whose  surfaces  are  flat.  Beyond 
this  region,  the  thrust  washer  has  shallow 
grooves  formed  in  its  surface,  some  of  which,  as 
shown  at  26,  extend  on  one  surface  only  of  the 
thrust  washer.  Other  grooves  27  on  the  same  side 
of  the  thrust  washer  as  grooves  26  communicate, 
by  apertures  28,  with  grooves  29  on  the  other  side 
of  the  thrust  washer.  There  are  further  provided 
three  spaced  webs  30  of  triangular  shape,  extend- 
ing  between  the  thrust  washer  element  21  and  the 
structure  22,  24  integral  therewith.  There  is  also  a 
formation  31  in  the  form  of  a  hole,  establishing 
communication  between  the  chamber  18  and  the 
space  adjacent  the  outermost  end  of  tube  22.  This 
hole  is  small,  with  an  area  of  the  order  of,  for 
example,  5%  of  the  area  of  tubes  24. 

When  installed  in  a  universal  joint,  as  shown  in 
Figure  1  ,  the  component  of  Figures  2  and  3  has  its 
spigot  23  received  in  lubricant  channel  17  in 
journal  10.  Lubricant  from  channel  17  is  thus 

constrained  to  travel  outwardly  to  ine  Tree  ena  oi 
tube  22,  and  thereafter  inwardly  to  the  innermost 
ends  of  tubes  24.  No  lubricant  reaches  grooves  29 
directly  from  the  outermost  end  of  tube  22, 

5  because  there  is  flat  face-to-face  engagement 
between  the  end  wall  32  of  the  bearing  cup  and 
the  annular  ungrooved  portion  of  the  thrust 
washer  21.  From  chamber  18,  lubricant  travels  by 
way  of  grooves  26,  27,  29  to  reach  the  needle 

•o  roller  bearings  14.  Very  little  lubricant  reaches 
chamber  18  directly  through  hole  31,  because  of 
the  small  area  of  such  hole  compared  with  tubes 
24. 

Webs  30  engage  frusto  conical  surface  19  of  the 
<5  journal  to  ensure  that  the  thrust  washer  is  centred 

relative  to  the  journal. 
If  a  universal  joint  according  to  the  invention 

comes  to  rest  with  one  journal  pointing  upwardly, 
as  shown  in  Figure  1,  it  will  be  appreciated  that 

>.o  lubricant  cannot  drain  from  the  chamber  18  down 
the  channel  17.  The  arrangement  of  tube  22  and 
spigot  23  prevents  this.  Hole  31  provides  a  vent  to 
prevent  any  tendency  for  lubricant  to  syphon 
from  chamber  18  to  channel  17.  Further,  when 

>5  fresh  lubricant  is  added  by  way  of  channel  17, 
tubes  24  ensure  that  chamber  18  is  filled  from  its 
innermost  end  outwardly,  driving  any  air,  which 
may  be  present,  out  of  the  system.  The  invention 
thus  solves  the  problem  of  lubricant  drainage, 

30  while  overcoming  the  disadvantages  above 
referred  to  of  one  way  valves  as  proposed 
hitherto.  Further  advantages  are  that  if  the  joint  is 
dismantled,  the  component,  including  thrust 
washer  21  remains  attached  to  the  journal  10  (by 

35  virtue  of  the  engagement  of  spigot  23  within 
channel  17)  and  is  not  likely  to  be  misplaced.  The 
component  is  readily  manufactured  and  assem- 
bled  in  a  universal  joint  as  conventional  thrust 
washers  have  been  hitherto,  without  undesirable 

40  increase  in  expense  of  manufacture. 

Claims 

1.  A  Hookes  universal  joint  comprising  two 
45  yokes  connected  by  a  cross  member  having 

journals  (10)  supported  in  bearing  cups  (11)  held 
in  the  yokes  (12),  each  journal  (10)  having  a 
lubricant  channel  (17)  extending  therethrough 
and  being  provided  adjacent  its  outermost  end 

50  with  a  chamber  (18)  for  lubricant,  each  lubricant 
channel  (17)  leading  into  a  passage  extending 
outwardly  through  said  chamber  (18)  towards  the 
outermost  end  of  the  journal,  characterised  in  that 
said  passage  then  further  extends  inwardly  to 

55  open  into  said  chamber  (18)  adjacent  to  the 
innermost  end  thereof. 

2.  A  joint  according  to  Claim  1  further  charac- 
terised  in  that  said  passage  comprises  a  first 
portion  (22)  extending  through  said  chamber  (18) 

60  from  said  lubricant  channel  (17)  and  ending  adja- 
cent  the  outermost  end  of  the  journal  (10)  and  a 
second  portion  (24)  extending  from  a  position 
adjacent  and  in  communication  with  said  ending 
of  the  first  portion  (22),  and  itself  terminating 

65  adjacent  the  innermost  end  of  said  chamber  (18). 

3 



5 EP  0 1 5 7   565  B1 5 

3.  A  joint  according  to  Claim  2  further  charac- 
terised  in  that  there  are  provided  a  plurality  of 
said  second  passage  portions  (24). 

4.  A  joint  according  to  Claim  2  or  Claim  3 
further  characterised  in  that  said  first  and 
second  passage  portions  (22,  24)  are  provided  in 
a  single  component  disposed  in  said  chamber. 

5.  A  joint  according  to  Claim  4  further  charac- 
terised  in  that  said  component  is  a  moulding  of 
a  plastics  material. 

6.  A  joint  according  to  Claim  4  or  Claim  5 
further  characterised  in  that  said  component 
includes  a  spigot  (23)  which  extends  into  said 
lubricant  channel  and  engages  the  latter  to  hold 
the  component  to  the  journal. 

7.  A  joint  according  to  Claim  4,  5  or  6  further 
characterised  in  that  said  component  includes  a 
portion  (21)  which  acts  as  a  thrust  washer  for  an 
end  surface  of  the  journal. 

8.  A  joint  according  to  Claim  7  further  charac- 
terised  in  that  said  thrust  washer  portion  (21) 
includes  surface  grooves  (26,  27,  28,  29)  for 
distribution  of  lubricant. 

9.  A  joint  according  to  any  one  of  the  preced- 
ing  claims,  further  characterised  by  a  formation 
(31)  establishing  communication  between  said 
passage  and  chamber  adjacent  the  outermost 
end  of  the  journal,  to  prevent  syphoning  of 
lubricant  from  said  chamber. 

Patentanspruche 

1.  Kreuzgelenk  mit  zwei  Gabeln,  die  durch  ein 
mit  in  Lagerbuchsen  (11)  gelagerten  Zapfen  (10) 
versehenes  Gelenkkreuz  verbunden  sind,  welche 
in  den  Gabeln  (12)  gehalten  sind  und  jeder  Zap- 
fen  (10)  einen  Schmiermittelkanal  (17)  aufweist, 
der  sich  durch  diesen  hindurch  erstreckt  und 
der,  an  seinem  aulXersten  Ende  angrenzend, 
eine  Kammer  (18)  fur  Schmiermittel  aufweist, 
wobei  jeder  Schmiermittelkanal  (17)  zu  einem 
Durchgang  fuhrt,  der  sich  nach  aufien  durch  die 
Kammer  (18)  in  Richtung  auf  das  auKerste  Ende 
des  Zapfens  erstreckt,  dadurch  gekennzeichnet, 
dalS  sich  der  genannte  Durchgang  dann  weiter- 
hin  nach  innen  erstreckt  und  sich  dann  in  die 
Kammer  (18)  hinein  nahe  deren  inneren  Ende 
offnet. 

2.  Gelenk  nach  Anspruch  1,  weiter  dadurch 
gekennzeichnet,  daft  der  genannte  Durchgang 
einen  ersten  Abschnitt  (22),  der  sich  von  dem 
Schmiermittelkanal  (17)  aus  durch  die  Kammer 
(18)  erstreckt  und  in  der  Nahe  des  aulSersten 
Endes  des  Zapfens  (10)  endet,  sowie  einen  zwei- 
ten  Abschnitt  (24)  aufweist,  der  sich  von  einer  in 
der  Nahe  des  Endes  des  ersten  Abschnitts  (22) 
gelegenen  und  mit  diesem  in  Verbindung  ste- 
henden  Stelle  aus  erstreckt  und  selbst  in  der 
Nahe  des  inneren  Endes  der  Kammer  (18)  endet. 

3.  Gelenk  nach  Anspruch  2,  weiter  dadurch 
gekennzeichnet,  dalS  eine  Vielzahl  von  zweiten 
Durchgangsabschnitten  (24)  vorgesehen  ist. 

4.  Gelenk  nach  Anspruch  2  oder  3,  weiter 
dadurch  gekennzeichnet,  dalS  die  ersten  und 
zweiten  Durchgangsabschnitte  (22,  24)  in  einem 

einzigen,  in  der  genannten  Kammer  vorgesehen 
Bauteil  vorgesehen  sind. 

5.  Gelenk  nach  Anspruch  4,  weiter  dadurch 
gekennzeichnet,  date  das  genannte  Bauteil  aus 

5  Plastik  geformt  ist. 
6.  Gelenk  nach  Anspruch  4  oder  5,  weiter 

dadurch  gekennzeichnet,  dalS  das  genannte  Bau- 
teil  eine  Verbindungsmuffe  (23)  aufweist,  die 
sich  in  den  Schmiermittelkanal  erstreckt  und  in 

w  diesen  eingreift,  um  das  Bauteil  an  dem  Zapfen 
(10)  zu  befestigen. 

7.  Gelenk  nach  Anspruch  4,  5  oder  6,  weiter 
dadurch  gekennzeichnet,  dafc  das  genannte  Bau- 
teil  einen  Abschnitt  (21)  aufweist,  der  als  Druck- 

15  scheibe  fur  eine  Endflache  des  Zapfens  (10) 
dient. 

8.  Gelenk  nach  Anspruch  7,  weiter  dadurch 
gekennzeichnet,  dalS  der  Druckscheibenabschnitt 
(21)  Oberflachennuten  (26,  27,  28,  29)  fur  die 

20  Schmiermittelverteilung  aufweist. 
9.  Gelenk  nach  einem  der  vorhergehenden 

Anspruche,  weiter  gekennzeichnet  durch  eine 
Formation  (31),  die  eine  Verbindung  zwischen 
dem  Durchgang  und  der  in  der  Nahe  des  aulSe- 

25  ren  Endes  des  Zapfens  (10)  vorgesehenen  Kam- 
mer  herstellt,  um  zu  verhindern,  da(3  Schmier- 
mittel  aus  der  genannten  Kammer  abgesaugt 
wird. 

30  Revendications 

1.  Joint  universel  de  Hookes  comprenant  deux 
etriers  raccordes  par  un  croisillon  ayant  des  tou- 
rillons  (10)  supportes  dans  des  cuvettes  (11)  de 

35  roulement  maintenues  dans  les  etriers  (12),  cha- 
que  tourillon  (10)  ayant  un  canal  (17)  de  lubri- 
fiant  qui  le  traverse  et  ayant,  pres  de  son  extre- 
mite  exteme,  une  chambre  (18)  de  lubrifiant, 
chaque  canal  (17)  de  lubrifiant  debouchant  dans 

40  un  passage  dirige  vers  I'exterieur  dans  la  cham- 
bre  (18)  vers  I'extremite  exteme  du  tourillon, 
caracterise  en  ce  que  le  passage  est  aussi  dirige 
vers  I'interieur  de  maniere  qu'il  debouche  dans 
la  chambre  (18)  pres  de  I'extremite  interne  de 

45  celle-ci. 
2.  Joint  selon  la  revendication  1,  caracterise 

en  outre  en  ce  que  le  passage  a  une  premiere 
partie  (22)  disposee  dans  la  chambre  (18)  a 
partir  du  canal  (17)  de  lubrifiant  et  se  terminant 

so  a  proximite  de  I'extremite  exteme  du  tourillon 
(10),  et  une  seconde  partie  (24)  partant  d'un 
emplacement  adjacent  a  I'extremite  de  la  pre- 
miere  partie  (22)  et  communiquant  avec  cette 
extremite,  et  aboutissant  elle-meme  pres  de 

55  I'extremite  interne  de  la  chambre  (18). 
3.  Joint  selon  la  revendication  2,  caracterise 

en  outre  en  ce  que  plusieurs  secondes  parties 
(24)  de  passage  sont  presentes. 

4.  Joint  selon  la  revendication  2  ou  3,  caracte- 
60  rise  en  outre  en  ce  que  la  premiere  et  la 

seconde  partie  de  passage  (22,  24)  sont  reali- 
sees  dans  un  seul  element  dispose  dans  la 
chambre. 

5.  Joint  selon  la  revendication  4,  caracterise 
65  en  outre  en  ce  que  I'element  est  forme  d'une 

4 
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natiere  plastique  moulee. 
6.  Joint  selon  la  revendication  4  ou  5,  caracte- 

ise  en  outre  en  ce  que  I'element  comprend  un 
>out  male  (23)  qui  penetre  dans  le  canal  de 
ubrifiant  et  coopere  avec  celuici  afin  qu'il  main- 
ienne  I'element  sur  le  tourillon. 

7.  Joint  selon  la  revendication  4,  5  ou  6,  caracte- 
ise  en  outre  en  ce  que  I'element  a  une  partie  (21  ) 
iui  joue  le  role  d'une  rondelle  de  butee  pour  une 
surface  d'extremite  du  tourillon. 

8.  Joint  selon  la  revendication  7,  caracterise  en 

>o 

15 

30 

45 
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bb 

bb 

outre  en  ce  que  la  partie  (z  \)  Tormant  ronaene  ae 
butee  a  des  gorges  superficielles  (26,  27,  28,  29) 
destinees  a  assurer  la  distribution  du  lubrifiant. 

9.  Joint  selon  I'une  quelconque  des  revendica- 
>  tions  precedentes,  caracterise  en  outre  par  une 

partie  (31)  formee  de  maniere  qu'elle  etablisse  la 
communication  entre  le  passage  et  la  chambre 
pres  de  I'extremite  exteme  du  tourillon,  afin 
qu'elle  evite  le  siphonnage  du  lubrifiant  hors  de  la 

o  chambre. 

b 
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