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©  Exerciser  device. 

An  exerciser  device  comprises  a  brake  drum  24  and 
associated  flywheel  26  which  can  be  set  into  rotation  by 
means  of  pedal  cranks  22. A  brake  element  32  contacts  the 
periphery  of  the  brake  drum  24  so  as  to  exert  resistance  to 
turning  of  the  brake  drum.  The  braking  surface  of  the  drum 
24  is  provided  with  low  friction  areas  in  the  form  of  plastics 

pads  38  which  are  cooperable  with  the  brake  block  32  at 
those  positions  corresponding  to  the  top  dead  centre  and 
bottom  dead  centre  positions  of the  pedal  cranks  22 thereby 
reducing  the  resistance  to  turning  of  the  drum  24  and 
flywheel  26  as  the  pedal  cranks  22  pass  through  such 
positions  during  each  revolution. 



T h i s   i n v e n t i o n   r e l a t e s   to  e x e r c i s e r   d e v i c e s  

of  the   k i n d   in  w h i c h   a  s h a f t   is  r o t a t e d   by  a  p a i r  

of  p e d a l   c r a n k s   or  the   l i k e .   The  p e d a l s   may  b e  

a r r a n g e d   to   be  f o o t   o p e r a t e d   as  in  a  b i c y c l e ,   o r  

hand  r o t a t e d .  

The  s h a f t   may  be  b r a k e d   or  i t   may  be  a r r a n g e d  

to  d r i v e   a  b r a k e d   e l e m e n t ,   and  t h e   b r a k e   may  b e  

a d j u s t a b l e   so  as  to  v a r y   the   work  done   and  h e n c e  

t h e   a m o u n t   of  e x e r c i s e   o b t a i n e d .  

A  p r o b l e m   w i t h   d e v i c e s   of  t h i s   k i n d   is   t h a t  

in  c o n v e r t i n g   n e a r   s t r a i g h t   l i n e   m o t i o n   (  of  t h e  

u s e r ' s   a rms  or  l e g s  )   i n t o   r o t a r y   m o t i o n ,   the   d r i v e  

is   mos t   i n e f f i c i e n t   a t   two  d i a m e t r i c a l l y   o p p o s e d  

p o i n t s   w h i c h   i t   is  c o n v e n i e n t   to  c a l l   top   dead   c e n t r e  

(TDC)  and  b o t t o m   dead  c e n t r e   (BDC),  a l t h o u g h   t h e y  

a r e   o n l y   v e r t i c a l l y   a l i g n e d   in  c e r t a i n   c i r c u m s t a n c e s .  

I f   t h e   b r a k e   is   s e t   to   r e q u i r e   c o n s i d e r a b l e   e f f o r t  

to   t u r n   t he   p e d a l s ,   i t   may  be  d i f f i c u l t   or  e v e n  

i m p o s s i b l e   to  s t a r t   t he   r o t a r y   m o t i o n   if   the   p e d a l s  

a r e   l e f t   in  t he   TDC and  BDC  p o s i t i o n s ,   or  t he   d e v i c e  

may  s t a l l   a t   such   p o s i t i o n s .  



A  r e l a t i v e l y   m a s s i v e   f l y w h e e l   can  m i n i m i s e  

s t a l l i n g ,   and  v a r i o u s   means   a re   t h e o r e t i c a l l y   p o s s i b l e  

to  e n s u r e   low  r e s i s t a n c e   to  t u r n i n g   u n t i l   a  m i n i m u m  

r o t a t i o n a l   s p e e d   i s   a c h i e v e d ,   b u t   a l l   of  t h e s e   p o s s i b i l i t i e s  

t e n d   to   be  r e l a t i v e l y   e x p e n s i v e .  

The  o b j e c t   of  the   i n v e n t i o n   is  to   s o l v e   t h e  

p r o b l e m   in  an  i n e x p e n s i v e   w a y .  

A c c o r d i n g   to  t he   i n v e n t i o n   an  e x e r c i s e r   d e v i c e  

c o m p r i s e s   a  r o t a t a b l e   member  wh ich   i s   b r a k e d ,   a n d  

w h i c h   has  a t   TDC  and  BDC  p o s i t i o n s   (  as  h e r e i n b e f o r e  

d e f i n e d  )   low  f r i c t i o n   a r e a s   f o r   e n g a g e m e n t   by  t h e  

b r a k e .  

The  r o t a t a b l e   member  may  be  a  b r a k e   drum  e n g a g e d  

by  an  e x t e r n a l l y   c o n t r a c t i n g   b r a k e   s h o e ,   and  t h e  

b r a k e   drum  may  be  a  m e t a l   c a s t i n g   w i t h   i n s e t   p a d s  

of  p l a s t i c s   m a t e r i a l .   The  p l a s t i c s   m a t e r i a l   i s  

no t   n e c e s s a r i l y   one  w i t h   an  u l t r a   low  c o e f f i c i e n t  

of  f r i c t i o n   such   as  p o l y t e t r a f l u o r e t h y l e n e ,   a n d  

i t   is  s u f f i c i e n t   i f   i t s   c o e f f i c i e n t   of  f r i c t i o n  

i s   m e r e l y   s u b s t a n t i a l l y   l e s s   t h a n   t h a t   of  the   r e m a i n d e r  

of  t h e   d rum,   as  m i g h t   be  the   c a s e   f o r   e x a m p l e   b y  

u s i n g   a  l i g h t   a l l o y   d i e   c a s t i n g   f o r   t he   drum  w i t h  

n y l o n   i n s e r t s   f o r   t he   low  f r i c t i o n   a r e a s .  

The  b r a k e   s h o e   may  have   a  l i n i n g   of  a  c o n v e n t i o n a l  

h i g h   f r i c t i o n   m a t e r i a l   of  the   k i n d  u s e d   f o r   b i c y c l e  

b r a k e s   or  v e h i c l e   b r a k e s ,   and  i t   may  be  a r r a n g e d  

to   e n g a g e   w i t h   t he   drum  o v e r   a  p o r t i o n   of  i t s   p e r i p h e r y ,  

t h e   b r a k e   pad  h a v i n g   a  g e n e r a l l y   r e c t a n g u l a r   s h a p e .  

The  l e n g t h   of  t he   shoe   and  t he   c o r r e s p o n d i n g   d i m e n s i o n s  

of  t h e   l o w - f r i c t i o n   m a t e r i a l   d e t e r m i n e   t h e   e f f e c t  

o b t a i n e d .   D e s i r a b l y   t h e r e   is  a  t r a n s i t i o n   b e t w e e n  

t h e   b r a k i n g   e f f e c t   c a u s e d   by  e n g a g e m e n t   of  t he   h i g h  

f r i c t i o n   b r a k e   pad  w i t h   the   medium  f r i c t i o n   m e t a l  



of  t h e   drum  and  t h a t   c a u s e d   by  e n g a g e m e n t   of  t h e  

same  pad  (  w h o l l y  )   w i t h   t h e   low  f r i c t i o n   m a t e r i a l ,  

and  v i c e   v e r s a ,   and  e q u a l l y   d e s i r a b l y   the   f u l l   e n g a g e m e n t  

b e t w e e n   t h e   l o w - f r i c t i o n   m a t e r i a l   and  the   h i g h   f r i c t i o n  

m a t e r i a l   s p a n s   a c r o s s   t h e   BDC  and  TDC  p o s i t i o n s .  

A  s m o o t h   t r a n s i t i o n   can  be  a c h i e v e d   by  s h a p i n g  

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

t o w a r d s   t h e   BDC  or  TDC  p o s i t i o n   a  p r o g r e s s i v e l y  

g r e a t e r   p r o p o r t i o n   of  t he   e n g a g e d   a r e a s   i n v o l v e  

t h e   low  f r i c t i o n   m a t e r i a l ,   and  when  the   TDC  or  BDC 

p o s i t i o n   is  p a s s e d ,   v i c e   v e r s a .   T h i s   may  be  d o n e  

w i t h   a  c i r c u l a r   pad  of  l o w - f r i c t i o n   m a t e r i a l   w h i c h  

s w e e p s   p a s t   t h e   s q u a r e d   end  of  the   b r a k e   s h o e ,   b u t  

many  o t h e r   s o l u t i o n s   a r e   p o s s i b l e :   f o r   e x a m p l e   a  

s i m i l a r   t r a n s i t i o n a l   e f f e c t   can  be  o b t a i n e d   by  u s i n g  

a  b r a k e   pad  w h i c h   has   s h a p e d   e n d s .  

In  a  p r e s e n t l y   p r e f e r r e d   e m b o d i m e n t   of  t h e  

i n v e n t i o n ,   an  e x e r c i s e   " b i c y c l e "   c o m p r i s e s   a  m a i n  

f r a m e   w h i c h   fo rms   a  s t a n d   s u p p o r t i n g   h a n d l e   b a r s  

and  a  s a d d l e .   The  f r ame   j o u r n a l s   a  s p i n d l e   c a r r y i n g  

a  p a i r   of  o p p o s i t e l y   d i r e c t e d   p e d a l   c r a n k s   e a c h  

t e r m i n a t i n g   in  a  c o r r e s p o n d i n g   p e d a l   p o s s i b l y   p r o v i d e d  

w i t h   a  t oe   c l i p .   The  s p i n d l e   is  f i x e d   to  a  b r a k e  

d r u r   so  t h a t   t he   l a t t e r   r o t a t e s   w i t h   t he   s p i n d l e  

as  t he   p e d a l   c r a n k s   a re   t u r n e d ,   and  the   b r a k e   s h o e  

is  m o u n t e d   a t   one  end  of  a  l e v e r   p i v o t e d   b e t w e e n  

i t s   e n d s   on  t he   f r a m e ,   w i t h   t he   end  o p p o s i t e   t o  

t h a t   c a r r y i n g   t he   shoe  c o n n e c t e d   to  an  a d j u s t e r  

d e v i c e   f o r   e x a m p l e   by  c a b l e .  

In  a  m o d i f i c a t i o n ,   t he   b r a k e d   r o t a t a b l e   m e m b e r  

may  be  a  d i s c   i n s t e a d   of  a  drum  and  in  t h i s   e v e n t  

a  c a l i p e r - t y p e   b r a k e   d e v i c e   can  be  used  in  c o n j u n c t i o n  

w i t h   t h e   d i s c .  



To  p r o m o t e   f u r t h e r   u n d e r s t a n d i n g   of  t h e   i n v e n t i o n ,  

one  e m b o d i m e n t   t h e r e o f   w i l l   now  be  d e s c r i b e d   b y  

way  of  e x a m p l e   o n l y   w i t h   r e f e r e n c e   to  t h e   a c c o m p a n y i n g  

d r a w i n g ,   t he   s o l e   f i g u r e   of  w h i c h   is  a  s i d e   v i e w  

of  p a r t   of  a  p e d a l   e x e r c i s e r .  

As  shown,   t he   e x e r c i s e r   i n c l u d e s   a  f r a m e   h a v i n g  

a  s e a t   t u b e   12  and  r e a r   l e g s   14  w i t h   a  s t a b l i s i n g  

c r o s s b a r   16.  A l t h o u g h   no t   s h o w n ,   the   f r a m e   w i l l  

a l s o   i n c l u d e   f r o n t   l e g s   w i t h   a  s t a b l i s i n g   b a r   a n d  

h a n d l e b a r s   as  in  a  c o n v e n t i o n a l   c y c l e   t y p e   e x e r c i s e r .  

The  f r a m e   j o u r n a l s   a  s p i n d l e   20  to  w h i c h   a  p a i r  

of  o p p o s i t e l y   d i r e c t e d   p e d a l   c r a n k s   22  a r e   s e c u r e d  

( o n l y   one  c r a n k   22  b e i n g   shown  in  the   d r a w i n g ) .  

The  s p i n d l e   20  m o u n t s   a  b r a k e   drum  24  and  a  f l y w h e e l  

26  ( s h o w n   in  b r o k e n   o u t l i n e ) .  

A  l i n k   28  i s   p i v o t e d   to   t he   f r a m e   a t   30  a n d  

c a r r i e s   at  i t s   l o w e r   end  a  p i v o t e d   b r a k e   b l o c k   32  

f o r   f r i c t i o n a l   e n g a g e m e n t   w i t h   t he   p e r i p h e r y   34 

of  t h e   drum  24.  The  f o r c e   w i t h   w h i c h   t h e   b l o c k  

32  b e a r s   a g a i n s t   t he   s u r f a c e   34  is   g o v e r n e d   by  a  

t e n s i o n i n g   c a b l e   36  e n g a g i n g   t h e   l i n k   a d j a c e n t   i t s  

u p p e r   end .   The  c a b l e   36  i s   c o n v e n i e n t l y   c o n n e c t e d  

to  an  a d j u s t a b l e   t e n s i o n i n g   d e v i c e   w h i c h   i s   m o u n t e d  

so  as  to  be  r e a d i l y   a c c e s s i b l e   to   t he   u s e r   w h e n  

s e a t e d .  

The  b r a k e   drum  24  is  c o n v e n i e n t l y   m a n u f a c t u r e d   - -  

as  a  c a s t i n g   w i t h   r e c e s s e s   f o r   i n s e r t i o n   of  p a d s  

38  of   low  f r i c t i o n   m a t e r i a l   so  t h a t   i t s   p e r i p h e r y  

p r e s e n t s   b o t h   low  and  h i g h e r   f r i c t i o n a l   r e s i s t a n c e  

a r e a s   to  t he   b l o c k   32  as  t he   drum  r o t a t e s .   T h e  

p a d s   38  a r e   l o c a t e d   a t   t h e   p r e v i o u s l y   m e n t i o n e d  

TDC  and  BDC  p o s i t i o n s   and  t h e y   may  be  s h a p e d   a s  

p r e v i o u s l y   d e s c r i b e d   so  t h a t   t h e   c h a n g e   in  f r i c t i o n a l  

r e s i s t a n c e   is  p r o g r e s s i v e   r a t h e r   t h a n   a b r u p t .  



1.  An  e x e r c i s e r   d e v i c e   c o m p r i s i n g   a  r o t a t a b l e  

member   w i t h   means   f o r   b r a k i n g   the   same,   s a i d   r o t a t a b l e  

member   h a v i n g ,   a t   TDC  and  BDC  p o s i t i o n s   (as  h e r e i n b e f o r e  

d e f i n e d )   t h e r e o f ,   low  f r i c t i o n   a r e a s   f o r   e n g a g e m e n t  

by  t he   b r a k e .  

2.  An  e x e r c i s e r   d e v i c e   c o m p r i s i n g   a  r o t a t a b l e  

member ,   means  to   w h i c h   a  u s e r   can  a p p l y   an  e f f o r t  

in  o r d e r   to  r o t a t e   s a i d   member  and  an  a d j u s t a b l e  

b r a k e   e l e m e n t   c o o p e r a b l e   w i t h   s a i d   member  to  a p p l y  

an  a d j u s t a b l e   r e s i s t a n c e   to   r o t a t i o n   of  t he   l a t t e r ,  

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

t h e   f r i c t i o n a l   r e s i s t a n c e   a c t i n g   b e t w e e n   the   b r a k e  

e l e m e n t   and  the   r o t a t a b l e   member  at   p r e d e t e r m i n e d  

p o s i t i o n s   d u r i n g   each   r e v o l u t i o n   of  the   r o t a t a b l e  

m e m b e r .  

3.  A  d e v i c e   as  c l a i m e d   in  C la im  2  c h a r a c t e r i s e d  

in  t h a t   s a i d   means   c o m p r i s e s   low  f r i c t i o n   a r e a s  

f o r m i n g   p a r t   of  t h a t   s u r f a c e   of  the   r o t a t a b l e   m e m b e r  

a g a i n s t   wh ich   t h e   b r a k e   e l e m e n t   b e a r s ,   s a i d   l o w  

f r i c t i o n   a r e a s   b e i n g   s e p a r a t e d ,   in  the   d i r e c t i o n  

of  r o t a t i o n ,   by  h i g h e r   f r i c t i o n   a r e a s   o f . s a i d   s u r f a c e  

and  b e i n g   p r o v i d e d   a t   p o s i t i o n s   c o r r e s p o n d i n g   t o  

the   TDC  and  BDC  p o s i t i o n s   (as   h e r e i n b e f o r e   d e f i n e d )  

of  the   d e v i c e .  



4.  A  d e v i c e   as  c l a i m e d   in  C l a i m   1  or  C l a i m   3  i n  

w h i c h   t h e   r o t a t a b l e   member   is  a  b r a k e   drum  h a v i n g  

an  a n n u l a r   s u r f a c e   a r o u n d   i t s   p e r i p h e r y   a g a i n s t  

w h i c h   t h e   b r a k e   e l e m e n t   b e a r s .  

5.  A  d e v i c e   as  c l a i m e d   in  C l a i m   1  or  3  in  w h i c h  

t h e   r o t a t a b l e   member   is  a  b r a k e   d i s c   h a v i n g   an  a n n u l a r  

s u r f a c e   on  one  or  each   of  i t s   f a c e s   a g a i n s t   w h i c h  

t h e   or   a  r e s p e c t i v e   b r a k e   e l e m e n t   b e a r s .  

6.  A  d e v i c e   as  c l a i m e d   in  C l a i m   1,  3,  4  or  5  i n  

w h i c h   s a i d   r o t a b l e   member   has  p a d s   of  p l a s t i c s   m a t e r i a l  

i n s e t   t h e r e i n   to  form  low  f r i c t i o n   a r e a s .  

7.  A  d e v i c e   as  c l a i m e d   in  C l a i m   6  in  w h i c h   t h e  

r o t a t a b l e   member   is  f o r m e d   as  a  m e t a l   c a s t i n g   w i t h  

s a i d   p l a s t i c s   p a d s   i n s e t   t h e r e i n .  

8.  A  d e v i c e   as  c l a i m e d   in  a n y  o n e   of  C l a i m s   1 

to   7  in  w h i c h   t h e   a r r a n g e m e n t   is   such   t h a t   t h e   f r i c t i o n a l  

r e s i s t a n c e   b e t w e e n   the   b r a k e   e l e m e n t   and  t h e   r o t a t a b l e  

member   c h a n g e s   p r o g r e s s i v e l y   b e t w e e n   i t s   h i g h e r  

and  l o w e r   v a l u e s   as  t h e   r o t a t a b l e   member  r o t a t e s .  

9.  A  d e v i c e   as  c l a i m e d   in  C l a i m  8   in  wh ich   t h e  

r e l e t i v e   s h a p e s   of  the   b r a k e   e l e m e n t   and  t h e   l o w  

f r i c t i o n   a r e a s   a r e   such   as  to   c a u s e   s a i d   p r o g r e s s i v e  

c h a n g e   in  f r i c t i o n a l   r e s i s t a n c e .  

10.  A  b r a k e   drum  f o r   an  e x e r c i s e r   d e v i c e ,   t he   b r a k e  

drum  h a v i n g   a  b r a k i n g   s u r f a c e   to   be  c o n t a c t e d   b y  

a  b r a k i n g   e l e m e n t ,   wh ich   s u r f a c e   i n c l u d e s   a  n u m b e r  

of  low  f r i c t i o n   a r e a s   s p a c e d   a p a r t ,   in  t he   d e s i g n e d  

d i r e c t i o n   of  r o t a t i o n   of  t he   b r a k e   drum,   by  h i g h e r  

f r i c t i o n   a r e a s .  
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