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©  Heavy-duty  rocker  arm. 

(sf)  A  heavy-duty  rocker  arm  construction  is  provided, 
particularly  for  diesel  engines.  The  rocker  arm  (20)  is 
stamped  and  consists  of  two  stamped  metal  sheets  (32,  60) 
each  having  wide  portions  jointed  by  a  narrow  web  portion. 
The  wide  portions  are  turned  back  around  the  web  portion  20 
and  are  located  in  continuous  relationship  to  form  the  main  9b 
body  portion  of  the  rocker  arm  (20)  and  with  push  rod  screws  \   f^v-"  S4~*~̂  f  
(86)  and  stem  pads  (84)  carried  by  the  now-looped  web  4jc-g,-"r~7! 
portions.  The  resulting  four  layers  (34,  36,  62,  64)  of  metal  in  TO  ^po '^Vx^Sx  100 
the  main  body  portion  of  the  rocker  arm  (20)  provide  the  66""xPt\~~^  f u ^ ^ m i . '  
desired  strength  at  the  middle  portion  without  resulting  in  86  /  >  ^  wLf°  i Q j y  
excessive  weight  in  the  outer  end  portions  of  the  rocker  arm.  90  96  x^SSi^*  
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A   heavy-duty  rocker  arm  construction  is  provided, 
particularly  for  diesel  engines.  The  rocker  arm  (20)  is 
stamped  and  consists  of  two  stamped  metal  sheets  (32,  60) 
each  having  wide  portions  jointed  by  a  narrow  web  portion. 
The  wide  portions  are  turned  back  around  the  web  portion 
and  are  located  in  continuous  relationship  to  form  the  main 
body  portion  of the  rocker  arm  (20)  and  with  push  rod  screws 
(86)  and  stem  pads  (84)  carried  by  the  now-looped  web 
portions.  The  resulting  four  layers  (34,  36,  62,  64)  of  metal  in 
the  main  body  portion  of  the  rocker  arm  (20)  provide  the 
desired  strength  at  the  middle  portion  without  resulting  in 
excessive  weight  in  the  outer  end  portions  of  the  rocker  arm. 



This  i n v e n t i o n   r e l a t e s   to  a  h e a v y - d u t y   rocker   arm  f o r m e d  o f  

stamped  metal  s h e e t s .  

Heavy-duty  r ocke r   arms,  p a r t i c u l a r l y   for  d i e s e l   engines   a n d  

o the r   l a r g e r   eng ine s ,   are  commonly  c a s t   or  forged  to  provide   the  h i g h  

s t r e n g t h   which  is  r e q u i r e d .   In  p a r t i c u l a r ,   the  cas t   or  forged  c o n s t r u c -  

t ion   has  been  needed  in  o rder   to  ob t a in   s u f f i c i e n t   s t r e n g t h   in  the  main  

body  p o r t i o n   of  the  rocke r   arm  below  the  r ocke r   arm  s h a f t ,   where  space  i s  

l i m i t e d .   Grea te r   s t r e n g t h   is  r e q u i r e d   in  t h a t   area  in  d i e s e l   eng ines ,   f o r  

example,  because  of  t he   h igher   c y l i n d e r   p r e s s u r e s   and  o ther   f o r c e s   e n -  

coun te r ed   in  compar ison  wi th   smal le r   g a s o l i n e   e n g i n e s .  

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   a  stamped  rocker   arm  b a s i c a l l y   wh ich  

c o n s i s t s   of  two  stamped  metal   p i eces   or  s h e e t s ,   each  having  two  wide  p o r -  
t i o n s   jo ined  by  a  narrow  web  p o r t i o n .   The  wide  p o r t i o n s   are  tu rned   back  

around  the  web  p o r t i o n s   and  are  l o c a t e d   in  c o n t i g u o u s  r e l a t i o n s h i p   to  form 

the  main  body  p o r t i o n   of  the  rocker   arm.  The  web  p o r t i o n s   the reby   fo rm 

loops  which  ca r ry   push  rod  screws  and  stem  pads.   The  wide  p o r t i o n s   of  one  

of  the  metal  shee t s   have  inner   s u r f a c e s   in  c o n t i g u o u s   r e l a t i o n s h i p   w i t h  

the  wide  p o r t i o n s   of  the  o ther   metal  s h e e t   having  inner   s u r f a c e s   in  c o n t i -  

guous  r e l a t i o n s h i p   with  the  outer   s u r f a c e s   of  the  f i r s t   s h e e t .   T h e  f o u r  

l a y e r s   of  metal  are  a f f i x e d   t o g e t h e r ,   as  by  r i v e t s ,   with  the  four  l a y e r s  

p r o v i d i n g   the  r e q u i r e d   s t r e n g t h   for  the  main  body  p o r t i o n   of  the  r ocke r   arm 

wi thou t   exce s s ive   weight   in  outer   p o r t i o n s .   F u r t h e r ,   the  wide  p o r t i o n s   o f  

the  second  shee t   can  be  shaped  to  extend  c l o s e r   to  the  looped  end  p o r t i o n  

of  t h e  f i r s t   shee t ,   i f   d e s i r e d ,   when  g r e a t e r   s t r e n g t h   i s  r e q u i r e d   of  t h e  

ou te r   p o r t i o n s   of  the  rocker   arm. 

I t   i s ,   t h e r e f o r e ,   a  p r i n c i p a l   o b j e c t   of  the  i n v e n t i o n   to  p r o v i d e  

a  stamped  rocker   arm  c o n s t r u c t i o n ,   p a r t i c u l a r l y   for  heavy-du ty   a p p l i c a t i o n s ,  

such  as  for  d i e s e l   eng ines   which  has  high  s t r e n g t h   in  the  area   below  t h e  

s h a f t   on  which  the  rocker   arm  is  mounted and which  is  l i g h t e r   in  w e i g h t .  

Other  f e a t u r e s   and  advan tages   of  the  i n v e n t i o n   w i l l   be  a p p a r e n t  

from  the  fo l lowing   d e s c r i p t i o n   t h e r e o f ,   which  r e f e r s   to  the  a ccompany ing  

drawings  w h e r e i n  :  

-  Figure  1  is  a  somewhat  s chema t i c   view  in  p e r s p e c t i v e   of  a  



rocke r   arm  assembly  employing  rocker   arms  embodying  the  i n v e n t i o n  ;  

-  F igure   2  i s   a  s ide   view  in  - e l e v a t i o n ;   with  p a r t s   broken  away 
and  with  p a r t s   in  s e c t i o n ,   of  one  of  the  r ocke r   arms  of  F igure   1  ;  

-  F igure   3  i s   a  top  view  of  the  r o c k e r   arm  of  F igure   2  ;  

-  F igure   4  i s   an  en l a rged   view  in  t r a n s v e r s e   c ross   s e c t i o n   t a k e n  

along  the  l i n e   4-4  of  F igu re   2 . ;  

-  F i g u r e   5  i s   an  e n l a r g e d   view  in  t r a n s v e r s e   c r o s s - s e c t i o n   t a k e n  

along  the  l i n e   5-5  of  F igu re   2 ;  a n d  

-  F igure   6  i s   a  s ide   view  in  e l e v a t i o n   of  ano the r   rocke r   arm  o f  

F igure   1,  with  c e r t a i n   components  o m i t t e d .  

R e f e r r i n g   to  the  d rawings ,   and  more  p a r t i c u l a r l y   to  F igure   1  a n  

o v e r a l l   r ocke r   arm  assembly   for  a  d i e s e l   eng ine   or  the  l i k e   is  i n d i c a t e d  

at  10.  The  assembly  is   l o c a t e d   above  a  c y l i n d e r   head  12  of  the  e n g i n e ,  

on  which  are  l o c a t e d   two  b e a r i n g   b locks   14  c a r r y i n g   a  rocker   arm  s h a f t   16 

i n to   which  o i l   c an  be   s u p p l i e d   from  a  s u i t a b l e   p a s s a g e  1 8 .   A  c e n t e r   r o c k e r  

arm  20  mounted  on  the  s h a f t   o p e r a t e s   a  fue l   i n j e c t o r   through  a  stem  22 

whi le   ou t e r   r ocke r   arms  24  and  26  o p e r a t e   supp ly   and  exhaus t   va lves   of  t h e  

engine   c y l i n d e r   t h e r e b e l o w   th rough   valve  stems  28  and  30 .  

The  r ocke r   arm  20  for  the  i n j e c t o r   is   shown  more  f u l l y   in  F i g s .  

2-5.  The  rocke r   arm  i n c l u d e s   a  f i r s t   stamped  meta l   p i ece   or  s h e e t  3 2   o f  

g e n e r a l l y   bow- t i e   shape,   when  f l a t .   I t   i n c l u d e s   two  wide  end  p o r t i o n s   o r  

l a y e r s   34  and  36  c o n n e c t e d   by  a  narrow  web  p o r t i o n   38.  T h e  f i r s t   p iece   32 

is  doubled  back  with  the  i nne r   s u r f a c e s   of  the  wide  p o r t i o n s   34  and  36  i n  

c o n t i g u o u s   r e l a t i o n s h i p ,   with  the  web  p o r t i o n   38  s i z e d   or  d r i l l e d   to  f o r m  

a  loop  40.  The  inner   s u r f a c e s   of  the  wide  p o r t i o n s   34  and  36  have  m a t c h i n g  

grooves   42  and  44  forming  an  o i l   passage   46  communica t ing   with  s h o r t ,   v e r -  

t i c a l   grooves   forming  a  s h o r t   end  or  v e r t i c a l   pa s sage   48  a d j a c e n t   the  l o o p  
40.  An  upper  p o r t i o n   of  the  web  p o r t i o n   38  i s   s t a k e d   to  c lose   off   the  l o o p  
40  above  the  passage   48.  The  inner   s u r f a c e s   of  the  wide  p o r t i o n s   34  and  

38  a l so   have  matching   g rooves   50  and  52  forming  an  o i l   passage   54  e x t e n -  

ding  in  the  o p p o s i t i v e   d i r e c t i o n   from  the  pas sage   46.  In  a d d i t i o n ,   l o w e r  

p o r t i o n s   of  the  wide  p o r t i o n s   34  and  36  have  i n t e r m e d i a t e   c i r c u l a r   o p e n -  

ings  56  and  58  th rough   which  the  rocker   arm  s h a f t   16  w i l l   e x t e n d .  

The  r ocke r   arm  20  a lso   i n c l u d e s   a  second  s tamped  metal   p i ece   o r  

shee t   60  which  is  a l so   of  g e n e r a l l y   bow- t i e   shape ,   when  f l a t .  I t   i n c l u d e s  

two  wide  end  p o r t i o n s   or  l a y e r s   62  and  64  c o n n e c t e d   by  a  narrow  web  p o r t i o n  
66.  The  second  p i ece   60  is  doubled  back  to  form  a  loop  68   with  the  i n n e r  

s u r f a c e s   of  the  wide  p o r t i o n s   62  and  64  being  c o n t i g u o u s '  w i t h   the  o u t e r  



s u r f a c e s   of  the  wide  p o r t i o n s   34  and  36  of  the  f i r s t   shee t   32.  The  l o o p  

68  c o o p e r a t e s   with  nar rower   ends  of  the  wide  p o r t i o n s   34  and  36,  as  shown 

in  Fig.  3,  to  form  an  opening  which  is  d r i l l e d   and  tapped  to  produce  a  

t h readed   bore  70.  The  wide  p o r t i o n s   62  and  64  have  o u t w a r d l y - e x t e n d i n g  

c i r c u l a r   f l a n g e s   72  and  74  forming  i n t e r m e d i a t e   c i r c u l a r   openings  in  a l i g n -  

ment  with  the  c i r c u l a r   opening  56  and  58  of  the  wide  p o r t i o n s   34  and  36  o f  

the  f i r s t   p iece   32.  These  r e c e i v e   a  bronze  bush ing   or  s l e e v e  7 6   which  i s  

fo rce   f i t   and  p i v o t a l l y   s u p p o r t s   the  r o c k e r   arm  20  on  the   s h a f t   16.  The 

bushing  or  s l eeve   76  has  an  opening  78  (Fig.   2)  communicat ing   with  the  o i l  

passage  46  and  an  opening  80  along  wi th   a  groove  82  (Fig.   5)  c o m m u n i c a t i n g  

with  the  o i l   passage   54.  These  openings   and  groove  r e c e i v e   o i l   t h r o u g h  

the  rocker   arm  s h a f t   16  having  l o n g i t u d i n a l l y - l o c a t e d   openings   t h e r e i n   a n d ,  

in  turn   supply  o i l   to  the  loop  40  and  the  t h r e a d e d   bore  70.  The  loop  40 

r e c e i v e s   an  engageab le   member  or  pad  84  which  has  a  shank  85  force   f i t   i n  

the  loop  40  and  o i l   from  the  p a s s a g e s   46  and  48  is   s u p p l i e d   to  the  l o w e r  

face  of  the  pad  84  which  engages  the  upper   end  of  the  i n j e c t o r   stem  22 .  

An  engageab le   member  or  screw  86  has  a  t h r e a d e d   shank  88  t h r e a d -  

ably  engaged  in  the  t h readed   bore  70  and  has  a  lower  rounded  end  90  e n g a -  

geable   with  the  upper  end  of  a  push  rod.  The  screw  86  is  of  a  known  d e s i g n ,  

having  an  annu la r   groove  92  with  r a d i a l l y - e x t e n d i n g   pa s sages   94  communi- 

c a t i n g   with  a  c e n t r a l   passage  96  for  s u p p l y i n g   o i l   from  the  passage  54  t o  

the  upper  Pn.d  of  the  push  rod.  The  upper  end  of  the  screw  86  can  have  a  

hexagonal   r ece s s   or  the  l ike   for  r e c e i v i n g   a  too l   to  a d j u s t   the  screw  up  
and  down  r e l a t i v e   to  the  rocker   arm,  with  a  jam  nut  98  h o l d i n g   the  s c r e w  

in  p o s i t i o n ,   when  p r o p e r l y   a d j u s t e d .  

The  wide  p o r t i o n s   34,  36  and  62,  64  of  the  stamped  p i eces   32 

and  60  can  be  a f f i x e d   t o g e t h e r   by  s u i t a b l e   means.  As  shown,  t h r e e   r i v e t s  

100  are  employed  for  t h i s   purpose .   Because  high  p r e s s u r e s   and  high  s t r e n g t h  

are  r e q u i r e d   at  the  end  of  the  rocker   arm  20  having  t h e  i n j e c t o r   stem  p a d  

84,  the  wide  p o r t i o n s   62  and  64  of  the  p i ece   60  extend  near   the  loop  end  

of  the  piece  32  for  a d d i t i o n a l   s t r e n g t h   and  s t i f f n e s s .   When  the  r o c k e r  

arm  is  o the rwise   comple te ,   i t   is  brazed  to  p rov ide   a d d i t i o n a l   s t r e n g t h  

and  a lso  to  sea l   the  openings  on  the  o i l   p a s s a g e s .   This  is  done  b e f o r e  

the  components  are  a s s e m b l e d .  

The  rocker   arm  24  for  the  valve  stem  28  is  shown  in  Fig.  6 

w i t h o u t   t h e  e n g a g e a b l e   members  assembled  in  the   e n d s .   The  r o c k e r   arm  24 

also  i nc ludes   a  f i r s t  s t a m p e d   meta l   p i e c e  o r   shee t   -102  and  a  second  s t a m p e d  
metal  p iece   or  shee t   104.  The  bas ic   d i f f e r e n c e   b e t w e e n  t h e   rocke r   arms  20 



and  24  from  the  s t a n d p o i n t   of  the  i n s t a n t   i n v e n t i o n   is  t h a t   the  wide  p o r -  
t i o n s   of  the  second  metal   p i ece   104  t e r m i n a t e   near  the  rocker   arm  s h a f t  

openings   r a t h e r   than  extend  toward  the  ou te r   end  of  the  f i r s t   stamped  me- 

t a l   p iece   102.  This  is  because   the  force   encoun te red   at  the  outer   end ,  

near   the  va lve   stem  28  or  30,  is   not  as  high  as  t h a t   r e q u i r e d   for  the  i n -  

j e c t o r   stem  22.  C o n s e q u e n t l y ,   the  wide  p o r t i o n s   of  the  second  s t amped  

metal   p i ece   104  can  a c c o r d i n g l y   be  sho r t ened   to  reduce  the  weight  of  t h e  

o v e r a l l   r o c k e r   arm.  Hence,  t h i s   c o n s t r u c t i o n   can  be  t a i l o r e d   to  f i t   t h e  

s t r e n g t h   and  r i g i d i t y   r e q u i r e m e n t s   of  the  p a r t i c u l a r   rocker   arm  to  m a i n t a i n  

weight   at  a  minimum. 



A  heavy-du ty   rocker   arm  (20)  c h a r a c t e r i z e d   in  t h a t   said  r o c k e r  

arm  (20)  compr i ses   a  f i r s t   stamped  shee t   of  metal  (32)  i n c l u d i n g   two  wide  

f i r s t   l a y e r s   (34,  36)  having  c o n t i g u o u s   inner   s u r f a c e s   and  having  a l i g n e d  

f i r s t   openings   (56,  58)  for  r e c e i v i n g   a  rocker   arm  s h a f t   (16) ,   said  wide  

f i r s t   l a y e r s   (34,  36)  being  jo ined   by  a  f i r s t   narrow  loop  p o r t i o n   (40)  a t  

common  ends  of  sa id   wide  l a y e r s   (34,  36),  ends  of  sa id   l a y e r s   on  the  o t h e r  

side  of  sa id   i n t e r m e d i a t e   openings   t e r m i n a t i n g   in  a d j a c e n t   l o c a t i o n s ,   a  

second  stamped  shee t   of  metal  (60)  i n c l u d i n g   two wide  a d d i t i o n a l   l a y e r s  

(62,  64)  having  s u r f a c e s   c o n t i g u o u s   with  ou te r   s u r f a c e s   of  sa id   f i r s t  

l a y e r s   (34,  36),  said  a d d i t i o n a l   l a y e r s   having  second  openings   (72,  74)  

a l i g n e d   with  the  f i r s t   openings  (56,  58)  and  jo ined   at  common  ends  by  an  

a d d i t i o n a l   loop  p o r t i o n   (68)  on  the  s ide   of  said  f i r s t   and  second  o p e n i n g s  

(56,  58,  72,  74)  o p p o s i t e   sa id   f i r s t   loop  p o r t i o n   (40)  and  means  (100)  

a f f i x i n g   sa id   wide  f i r s t   l a y e r s   (34,  36)  and  said  wide  a d d i t i o n a l   l a y e r s  

(62,  64)  t o g e t h e r .  
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