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®  Metal  driving  bert 

A  driving  belt  having  a  trapezoidal  cross-sectional  con- 
figuration  and  suitable  to  transmit  a  torque  between  expand- 
ing  pulleys  formed  of  pairs  of  conical  discs  defining  a 
'V-shaped  apace  between  them  for  receiving  the  driving  belt, 
which  driving  belt  comprises  a  carrier  in  the  form  of  one  or  a 
number  of  endless  metal  belts  having  a  continuous  series  of 
transverse  members  (6)  freely  slidable  with  respect  to  the 
carrier  thereon.  In  such  a  driving  belt  there  may  be  a  lateral 
vibration  of the transverse  members  under  certain  conditions. 
This vibration,  during  which  the transverse  members  (6)  strike 
the  carrier,  results  in  wear,  which  can  be  considerably 
reduced  by  providing  the  parallel  surfaces  with  which  the 
transverse  members  contact  each  other  with  friction- 
increasing  means,  such  as  a  grooved  surface. 



This  i n v e n t i o n   r e l a t e s   to  a  d r iv ing   be l t   having  a  t r a p e z o i d a l  

c r o s s - s e c t i o n a l   c o n f i g u r a t i o n   and  s u i t a b l e   to  t r a n s m i t   a  torque  be tween  

expanding  pu l l eys   formed  of  pa i r s   of  con ica l   d iscs   de f in ing   a  V-shaped  

space  between  them  for  r e c e i v i n g   the  d r i v ing   b e l t ,   which  d r iv ing   b e l t  

comprises  a  c a r r i e r   in  the  form  of  one  or  more  e n d l e s s ,   metal  b e l t s  

having  a  cont inuous   s e r i e s   of  t r a n s v e r s e   members  f r e e l y   s l i d a b l e   w i t h  

r e spec t   to  the  c a r r i e r   t h e r e o n ,   which  t r a n s v e r s e   members  def ine   t h e  

c r o s s - s e c t i o n a l   c o n f i g u r a t i o n   of  the  d r i v ing   b e l t .  

Such  a  d r i v ing   be l t   is  known  from  Dutch  pa ten t   142,767,  in  which  

the  o p e r a t i o n   of  the  d r i v ing   b e l t ,   which  t r a n s m i t s   the  torque  by  means 

of  pushing  fo rce ,   is  exp l a ined .   Such  a  d r i v ing   be l t   is  p a r t i c u l a r l y  

s u i t a b l e   for  use  in  an  i n f i n i t e l y   v a r i a b l e   t r a n s m i s s i o n .  

A  drawback  of  such  a  d r i v ing   be l t   is  tha t   under  c e r t a i n   work ing  

cond i t i ons   the  t r a n s v e r s e   members  may  s h i f t   in  t r a n s v e r s e   d i r e c t i o n   t o  

cause  heavy  wear.  During  t h i s   l a t e r a l   s h i f t i n g   the  t r a n s v e r s e   members 

s t r i k e   the  f lanks   of  the  be l t   or  b e l t s   forming  the  c a r r i e r .  

To  solve  t h i s   problem,  i t  i s   proposed  in  Dutch  pa ten t   a p p l i c a t i o n  

73,12089  to  provide  the  t r a n s v e r s e   members  with  f i x ing   means  which  f u l l y  

prevent   s h i f t i n g   in  t r a n s v e r s e   d i r e c t i o n .   To  t h i s   end  i t   is  proposed  t o  

provide  the  t r a n s v e r s e   members  with  i n t e r e n g a g i n g   means.  



P r a c t i c e   has  shown,  however,  tha t   such  a  s o l u t i o n   is  n o t  

s a t i s f a c t o r y ,   because the   s l i g h t e s t   freedom  of  r e l a t i v e   l a t e r a l   movement 

between  two  s u c c e s s i v e   t r a n s v e r s e   members  wi l l   r e s u l t   in  a n  

i m p e r m i s s i b l y   great   s l i d a b i l i t y   in  t r a n s v e r s e   d i r e c t i o n   over  a  number  o f  

t r a n s v e r s e   members.  

It  is  an  ob jec t   of  the  p r e s e n t   i n v e n t i o n   to  provide   a  d r i v i n g  

b e l t   of  the  type  d e s c r i b e d   above,  while  p r e v e n t i n g   wear  due  to  s h i f t i n g  

of  the  t r a n s v e r s e   members  in  t r a n s v e r s e   d i r e c t i o n .  

To  t h i s   end,  at  l e a s t   a  number  of  the  s u b s t a n t i a l l y   p a r a l l e l  

su r f aces   with  which  the  t r a n s v e r s e   members  are  in  con tac t   with  e a c h  

o ther   in  a  s t r a i g h t   pa r t   of  the  b e l t   are  p rov ided   with  f r i c t i o n -  

i n c r e a s i n g   means .  

Exper iments   have  shown  t ha t   the  d e t r i m e n t a l   s h i f t i n g   of  t h e  

t r a n s v e r s e   members  in  t r a n s v e r s e   d i r e c t i o n   occurs  in  the  pushing  run  o f  

the  d r i v i n g   b e l t ,   i f   the  torque  being  t r a n s m i t t e d   is  r e l a t i v e l y   s m a l l ,  

i . e .   only  in  the  s i t u a t i o n   where  a  r e l a t i v e l y   s l i g h t   mutual  p u s h i n g  

force  between  the  t r a n s v e r s e   members  is  p r e s e n t .   In  the  s lack   r u n ,  

where  t he re   is  no  pushing  force  at  a l l ,   and,  in  the  o ther   run,  i f   t h e  

t r a n s v e r s e   members  are  pushed  onto  one  another   with  great   f o r c e ,   no 

d e t r i m e n t a l   s h i f t i n g   o c c u r s .  

From  these   f i n d i n g s   i t   has  been  concluded  tha t   the  cause  o f  

s h i f t i n g   of  the  t r a n s v e r s e   members  in  t r a n s v e r s e   d i r e c t i o n   should  b e  

found  in  the  s h i f t i n g   of  the  t r a n s v e r s e   members  along  one  ano ther   i n  

such  a  m a n n e r  t h a t   a  force   in  t r a n s v e r s e   d i r e c t i o n   is  t r a n s m i t t e d  

between  the  s u c c e s s i v e   members.  This  may  c r ea t e   a  s i t u a t i o n   in  which  ; 

the  s e r i e s   of  t r a n s v e r s e   members  per form,   as  it   were,  a  v i b r a t i o n .  



It  has  been  found  t h a t ,   by  i n c r e a s i n g   the  c o e f f i c i e n t  

f r i c t i o n   between  the  t r a n s v e r s e   members  it  is  p o s s i b l e   to  avoid  t h e  

above-ment ioned  d e t r i m e n t a l   s h i f t i n g   in  a  t e c h n i c a l l y   e a s i l y   f e a s i b l e  

way.  The  r e l a t i v e   s h i f t i n g   of  the  t r a n s v e r s e   members  in  the  s lack  r u n ,  

which  is  not  p reven ted   in  t h i s   way,  appears  to  have  no  adverse  e f f e c t  

in  p r a c t i c e .  

In  accordance  with  a  p r e f e r r e d   embodiment  of  the  p r e s e n t  

i n v e n t i o n ,   the  f r i c t i o n - i n c r e a s i n g   means  comprise  a  knu r l ing   of  s m a l l  

depth,   for  i n s t a n c e   some  hundredths   of  a  m i l l i m e t e r .   According  to  t h e  

i n v e n t i o n ,   t h i s   k n u r l i n g   can  be  formed  by  g r ind ing   the  sur face   in  two 

d i r e c t i o n s ,   c a l l e d  c r o s s - g r i n d i n g .  

It  is  impor tant   tha t   the  k n u r l i n g   on  the  sur face   is  such  t h a t  

it   is  ma in t a ined   during  use  of  the  d r iv ing   b e l t ,   and  c o n s e q u e n t l y  

does  not  e a s i l y   wear  out ,   or  d i sappea r   during  running  in  of  the  d r i v i n g  

b e l t .  

One  embodiment  of  the  d r iv ing   be l t   according   to  the  i n v e n t i o n  

w i l l   now  be  d e s c r i b e d ,   by  way  of  example,  with  r e f e r e n c e   to  t h e  

accompanying  drawings.   In  said  d r a w i n g s ,  

Fig.  1  shows  s c h e m a t i c a l l y   a  s e c t i o n a l   view  of  two  pu l l eys   w i t h  

a  d r iv ing   be l t   running  t h e r e o n ;  

Fig.  2  shows  a  t r a n s v e r s e   member  in  f ront   e l e v a t i o n a l   v iew.  

Fig.  1  shows  s c h e m a t i c a l l y   two  V-shaped  pu l l eys   1 ,  2 .   The  r u n n i n g  

diameter   of  the  d r iv ing   be l t   3  on  a  pu l l ey   1,  2  can  be  va r i ed   by 

a d j u s t i n g   the  mutual  d i s t a n c e   of  the  con ica l   pu l l ey   pa r t s   of  the  V-shaped 

pu l l ey   1 ,  2 .   The  r a t i o   of  the  r o t a ry   speeds  between  the  s c h e m a t i c a l l y  

shown  s h a f t s  4   and  5  can  be  va r i ed   i n f i n i t e l y   in  t h i s   way.  The  d r i v i n g  

be l t   3  comprises  a  number  of  metal  t r a n s v e r s e   members  6  s l i d a b l y   mounted 



on  an  endless   c a r r i e r   7.  This  c a r r i e r  7   may  compr ise ,   for  e x a m p l e ,  

a  number  of  metal  b e l t s   combined  into  one  or  more  be l t   packs.   Each  o f  

the  p r e f e r a b l y   two  be l t   packs  comprises  a  number,  for  example  t e n ,  

of  superposed  metal  b e l t s   which  are  s l i d a b l e   about  and  with  r e s p e c t  

to  each  o the r .   (In  Fig.  1  a  pack  of  only  4   b e l t s   is  shown) .  

The  t r a n s v e r s e   members  6  are  s l i g h t l y   t a p e r e d   r a d i a l l y   i n w a r d l y  

of  the  d r i v i n g   b e l t ,   which  enables   the  d r i v i n g   be l t   6  to  run  about  t h e  

pu l l ey   with  c u r v a t u r e ,   as  shown  in  Fig.  1. 

During  o p e r a t i o n   of  the  d r i v i n g   b e l t   t he re   is  such  a  t e n s i o n   i n  

c a r r i e r   7  tha t   t r a n s v e r s e   members  6  are  passed   between  pu l l eys   1  and  2 

in  a  s u b s t a n t i a l l y   l i n e a r   path.   A  torque   is  the reby   t r a n s m i t t e d   be tween  

pu l l eys   1  and  2  due  to  the  pushing  force  with  which  the  t r a n s v e r s e  

members  push  aga in s t   each  o ther   in  the  loaded  run  of  the  d r i v ing   b e l t .  

Fig.  2  shows  a  t r a n s v e r s e   member  6  (shown  in  Fig.  1  in  s i d e  

e l e v a t i o n a l   view)  in  f ront   e l e v a t i o n a l   view.  Transver se   member  6 

comprises  two  side  s u r f a c e s   8  adapted  to  coopera te   with  the  c o n i c a l  

pu l l ey   pa r t s   of  the  V-shaped  p u l l e y   1,  2  and  two  r ece s se s   9,  e a c h  

adapted  to  r ece ive   a  be l t   pack  7,  as  shown.  The  broken  l ine   10  in  Fig.  2 

i n d i c a t e s   the  t i l t i n g   l i ne   or  the  t i l t i n g  z o n e ,   i . e .   the  p lace   where  

the  t r a n s v e r s e   member  6  s t a r t s   t a p e r i n g .   In  the  s u b s t a n t i a l l y   s t r a i g h t ,  

pushing  run  of  the  d r i v ing   b e l t ,   the  t r a n s v e r s e   members  are  in  c o n t a c t  

with  each  o ther   with  the  su r face   shown  in  c r o s s - h a t c h e d   l i n e s   in  Fig.  2 

above  the  broken  l ine   10.  This  h a t c h i n g   i n d i c a t e s   the  two  g r i n d i n g  

d i r e c t i o n s   in  which  the  su r face   has  been  ground  so  as  to  produce  such  

grooves  in  the  s u r f a c e - t h a t   with  r e l a t i v e l y   small  p r e s s u r e   f o r c e s  

between  the  t r a n s v e r s e   members  the  mutual  f r i c t i o n   in  t r a n s v e r s e  

d i r e c t i o n   is  g r e a t .  



1.  A  d r i v i n g   b e l t   having  a  t r a p e z o i d a l   c r o s s - s e c t i o n a l   c o n f i g u r a t i o n  

and  s u i t a b l e   to  t r a n s m i t   a  to rque   between  expanding  p u l l e y s   formed  o f  

p a i r s   of  c o n i c a l   d i scs   which  de f ine   a  V-shaped  space  between  them  f o r  

r e c e i v i n g   the  d r i v i n g   b e l t ,   which  d r i v i n g   b e l t   comprises   a  c a r r i e r   i n  

the  form  of  one  or  a  number  of  e n d l e s s ,   metal   b e l t s   having  a  c o n t i n u o u s  

s e r i e s   of  t r a n s v e r s e   members  f r e e l y   s l i d a b l e   with  r e s p e c t   to  the  c a r r i e r  

t h e r e o n ,   which  t r a n s v e r s e   members  de f ine   the  c r o s s - s e c t i o n a l   c o n f i g u r a t i o n  

of  the  d r i v i n g   b e l t ,   c h a r a c t e r i z e d   in  t h a t   at  l e a s t   a  number  of  t h e  

s u b s t a n t i a l l y   p a r a l l e l   s u r f a c e s   with  which  the  t r a n s v e r s e   members  are  i n  

c o n t a c t   with  each  o t h e r   on  a  s t r a i g h t   p a r t   of  the  b e l t   are  p rov ided   w i t h  
, 

f r i c t i o n - i n c r e a s i n g   means .  

2.  A  d r i v i n g   b e l t   a c c o r d i n g   to  claim  1,  c h a r a c t e r i z e d   in  t h a t   t h e  

f r i c t i o n - i n c r e a s i n g   means  comprise  a  k n u r l i n g   of  small   d e p t h .  

3.  A  d r i v i n g   b e l t   a cco rd ing   to  c la im  2,  c h a r a c t e r i z e d   in  t ha t   t h e  

k n u r l i n g   is  formed  by  g r i n d i n g   the  s u r f a c e   in  two  d i r e c t i o n s .  
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