
Europaisches  Pa ten tamt  

European  Patent  Office  0   Publication  number:  0  1  8 3   6 3 5  

Office  europeen  des  brevets  A 2  

©  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  85630195.7  ©  Int.  CI.4:  A  63  B  2 1 / 0 0  
A  63  B  2 3 / 0 4  

(m)  Date  of  filing:  21.11.85 

©  Priority:  27.11.84  US  675366  ©  Applicant:  THE  TORO  COMPANY 
8111  Lyndale  Avenue  South 
Minneapolis  Minnesota  55420(US) 

©  Date  of  publication  of  application: 
04.06.86  Bulletin  86/23  ©  Inventor:  Carlson,  Robert  B. 

8727  Woodcliff  Circle 
®  Designated  Contracting  States:  Bloomington  Minnesota  55438(US) 

DE  FR  GB  SE 
©  Representative:  Weydert,  Robert  et  al. 

Office  Dennemeyer  S.a.r.l.  21-25  Allee  Scheffer  P.O.  Box 
41 
L-2010  Luxembourg(LU) 

©  Exercise  machine. 

  An  exercise  machine  (2)  includes  side  frame  members 
(6).  Electromagnetic  brakes  (62)  supported  on  movable 
carriages  (66)  slide  along  side  frame  members  (6).  Carriages 
(66)  includes  a  hinge  (100)  for  allowing  each  brake  (62)  to 
pivot  between  multiple  positions.  Both  types  of  motion  allow 
the  output  shafts  on  brakes  (62)  to  be  reoriented  relative  to  a 
support  bench  (20)  on  which  a  user  of  machine  (2)  is  located. 
Various  exercise  attachments  may  be  coupled  to  brake 
output  shafts  for  contacting  various  body  members  to 
perform  different  exercises.  A  controller  regulates  the  force 
levels  of  brakes  (62). 





T e c h n i c a l   F i e l d  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  an  e x e r c i s e  

m a c h i n e   f o r   e x e r c i s i n g   many  of  t h e   m a j o r   m u s c l e  

g r o u p s   of  t he   b o d y .   More  s p e c i f i c a l l y ,   the   p r e s e n t  
i n v e n t i o n   r e l a t e s   to  s u c h   a  m a c h i n e   w h i c h   is  v e r y  
v e r s a t i l e ,   w h i c h   u s e s   e l e c t r i c a l l y   o p e r a t e d   b r a k e s   a s  

t he   r e s i s t a n c e   means   a g a i n s t   w h i c h   t he   m u s c l e s   w o r k .  

and  w h i c h   has   a  n o v e l   c o n t r o l l e r   f o r   r e g u l a t i n g   t h e  

f o r c e   l e v e l s   p r o v i d e d   by  the   b r a k e s .   W h i l e   t h e  

e x e r c i s e   m a c h i n e   is   p r i m a r i l y   u s e d   f o r   a n a e r o b i c  

e x e r c i s e ,   i t   may  a l s o   be  u sed   f o r   a e r o b i c   e x e r c i s e .  

B a c k g r o u n d   of  t he   I n v e n t i o n  

The  h e a l t h   b e n e f i t s   of  a  w e l l - r o u n d e d  

e x e r c i s e   p r o g r a m   have   become  i n c r e a s i n g l y   w e l l   k n o w n  

in  r e c e n t   y e a r s .   C u r r e n t   m e d i c a l   t h i n k i n g   s u g g e s t s  

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

a n a e r o b i c   e x e r c i s e .   A e r o b i c   e x e r c i s e   is  any  e x e r c i s e  

w h i c h   c o n d i t i o n s   t he   c a r d i o v a s c u l a r   s y s t e m   b y  

i n c r e a s i n g   the   h e a r t   r a t e   of  t he   p e r s o n   u n d e r g o i n g  

the   e x e r c i s e   and  m a i n t a i n i n g   t h a t   h e a r t   r a t e   in  a n  

e l e v a t e d   r a n g e   f o r   at   l e a s t   1 0 - 1 5   m i n u t e s .   On  t h e  

o t h e r   h a n d ,   a n a e r o b i c   e x e r c i s e   s e e k s   to  i n c r e a s e  

m u s c l e   s i z e   and  t he   c a p a c i t y   of  t he   m u s c l e   f o r  



p e r f o r m i n g   w o r k ,   i . e .   t he   s o - c a l l e d   "body  b u i l d i n g "  

e x e r c i s e s .   A n a e r o b i c   e x e r c i s e   does   not   g e n e r a l l y  

p r o v i d e   any  a e r o b i c   b e n e f i t .  

A e r o b i c   e x e r c i s e   can  be  a c c o m p l i s h e d   b y  

w a l k i n g ,   r u n n i n g ,   s w i m m i n g   or  u n d e r t a k i n g   a n y  

p h y s i c a l   a c t i v i t y   w h i c h   c a u s e s   t he   e l e v a t e d   h e a r t  

r a t e .   M o r e o v e r ,   v a r i o u s   m a c h i n e s   have   been   d e v e l o p e d  

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

c o u n t r y   s k i i n g   m a c h i n e s   and  t he   l i k e .   Such  m a c h i n e s  

can  a l s o   be  u s e d   i n d o o r s   and  a r e   o f t e n   d e s i r a b l e   w h e n  

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

to  p e r f o r m   o u t s i d e   f o r m s   of  a e r o b i c   e x e r c i s e .  

S i m i l a r l y ,   many  d e v i c e s   have   been   d e v e l o p e d  

to  e x e r c i s e   m u s c l e   g r o u p s   a n a e r o b i c a l l y .   The  m o s t  

t r a d i t i o n a l   of  t h e s e   i s   t h e   f r e e s t a n d i n g   b a r b e l l   o r  

w e i g h t   s e t .   In  a d d i t i o n ,   h o w e v e r ,   v a r i o u s   m a c h i n e s  

have   b e e n   d e v e l o p e d   f o r   u s e   in  gyms,  s u c h   a s  t h e  

U n i v e r s a l   w e i g h t   m a c h i n e s   or  t he   m a c h i n e s   e m b o d i e d   i n  

t he   N a u t i l u s   s y s t e m .   For   e x a m p l e ,   a  t y p i c a l  

U n i v e r s a l   w e i g h t   m a c h i n e   c o m p r i s e s   a  r e c t a n g u l a r  

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

the   s i d e s   of  t he   f r a m e .   A  p l u r a l i t y   of  w e i g h t   s t a c k s  

a r e   c a r r i e d   by  the   f r a m e   and  a r e   c o n n e c t e d   to  v a r i o u s  

i m p l e m e n t s   or  a t t a c h m e n t s .   The  w e i g h t   s t a c k s   c a n  

have   t h e   w e i g h t   v a r i e d   by  means   of  a  r e l e a s a b l e   l o c k  

p i n .   B a s i c a l l y ,   t he   o p e r a t o r   goes   f rom  one  s t a t i o n  

to  a n o t h e r   p e r f o r m i n g   d i f f e r e n t   e x e r c i s e s   a t _ e a c h ,  

f o r   e x a m p l e ,   the   c h e s t   p r e s s ,   t he   l eg   p r e s s   and  t h e  

l i k e .  

The  N a u t i l u s   s y s t e m   is   a l s o   n o t a b l e .   T h i s  

s y s t e m   i n c l u d e s   many  s p e c i a l i z e d   e x e r c i s e   m a c h i n e s  

w h i c h   a r e   d e v o t e d   g e n e r a l l y   to  p e r f o r m i n g   j u s t   o n e ,  

or  a t   mos t   a  few,   of  t he   many  e x e r c i s e s   r e q u i r e d   f o r  

e x e r c i s i n g   a l l   t he   m u s c l e   g r o u p s   of  the   body .   I n  



f a c t ,   t h e r e   a r e   a t   l e a s t   17  i n d i v i d u a l   m a c h i n e s   i n  

the   c o m p l e t e   N a u t i l u s   s y s t e m   f o r   p e r f o r m i n g   in  e x c e s s  

of  25  e x e r c i s e s .   Each  of  t he   m a c h i n e s   g e n e r a l l y  

i n c l u d e s   a  s u p p o r t   b e n c h   on  w h i c h   the   o p e r a t o r   s i t s  

or  l i e s   and  a  w e i g h t   s t a c k .   The  w e i g h t   s t a c k   i s  

c o n n e c t e d   t h r o u g h   a  r o t a t a b l e   cam  to  an  i m p l e m e n t  

w h i c h   the   o p e r a t o r   r o t a t e s   or  p u s h e s   a g a i n s t   as  t h e  

c a s e   may  be.  The  p u r p o s e   of  t he   cam  is  to  c a u s e   a 

r e l a t i v e l y   c o n s t a n t   e x e r c i s i n g   f o r c e   a g a i n s t   t h e  

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

e x e r c i s e .   Some  of  the   p r i n c i p l e s   b e h i n d   t he   N a u t i l u s  

s y s t e m ,   and  p a r t i c u l a r l y   t he   use   of  t he   cam,  a r e  

e x p l a i n e d   in  more  d e t a i l   in  U .S .   P a t e n t   3 , 8 5 8 , 8 7 3   t o  

J o n e s .  

W h i l e   t he   U n i v e r s a l   and  N a u t i l u s   s y s t e m s  

a r e   e f f e c t i v e ,   t h e y   have   n u m e r o u s   d i s a d v a n t a g e s .   F o r  

e x a m p l e ,   t he   b a s i c   r e c t a n g u l a r   U n i v e r s a l   e x e r c i s e  

m a c h i n e   is  r e l a t i v e l y   h e a v y ,   b u l k y   and  is   l i m i t e d   i n  

the   number   of  e x e r c i s e s   i t   can  p e r f o r m .   For   e x a m p l e ,  

a  s e c o n d   s e p a r a t e   m a c h i n e   is  r e q u i r e d ,   even   in  t h e  

U n i v e r s a l   s y s t e m ,   to  p e r f o r m   l e g   c u r l   and  l e g  
e x t e n s i o n   e x e r c i s e s .   H o w e v e r ,   t h i s   m a c h i n e   c a n n o t  

p e r f o r m   l eg   a b d u c t i o n   or  a d d u c t i o n   e x e r c i s e s .  

M o r e o v e r , t h e   N a u t i l u s   s y s t e m   b e s t   t y p i f i e s   t h e  

p r a c t i c e   of  h a v i n g   s e p a r a t e   m a c h i n e s   f o r   p e r f o r m i n g  

s e p a r a t e   e x e r c i s e s ,   t h e r e b y   r e q u i r i n g   a  v a s t   a r r a y   o f  

m a c h i n e s   to  e x e r c i s e   t he   body  in  a  r e a s o n a b l y  

c o m p l e t e   f a s h i o n .   O b v i o u s l y ,   t he   e x p e n s e   r e q u i r e d   i n  

p u r c h a s i n g   s u c h   m a c h i n e s ,   and  t h e   r e l a t i v e l y   l a r g e  

a r e a   in  w h i c h   s u c h   m a c h i n e s   need   to  be  i n s t a l l e d ,  

r e n d e r   them  u n f i t   or  u n s u i t a b l e   f o r   u se   by  t h e  

c o n s u m e r   in  h i s   home.  They  g e n e r a l l y   a p p e a r   o n l y   i n  

g y m n a s i u m s ,   h e a l t h   c l u b s   or  o t h e r   o r g a n i z e d   s p o r t s  
f a c i l i t i e s .  



In  f a c t ,   when  one  c o n s i d e r s   t he   e q u i p m e n t  

a v a i l a b l e   to  be  p u r c h a s e d   by  t he   c o n s u m e r   fo r   home  

use   a t   t he   c u r r e n t   t i m e ,   i t   is   r e l a t i v e l y   l i m i t e d .  

Most   of  t h i s   e q u i p m e n t   u s u a l l y   i n v o l v e s   some  t y p e   o f  

e x e r c i s e   b e n c h   h a v i n g   p i v o t a l   r o l l e r s   a t   on  end  w h i c h  

can  be  u s e d   to  p e r f o r m   l eg   e x t e n s i o n   and  l eg   c u r l  

e x e r c i s e s .   The  o t h e r   end  of  t h e   b e n c h   o f t e n   has  a  

c r o s s p i e c e   member  f o r   h o l d i n g   b a r b e l l s   or  t he   l i k e .  

In  a d d i t i o n ,   s p r i n g   t e n s i o n   e x e r c i s e r s   a r e   o f t e n  

i n c l u d e d   on  s u c h   b e n c h e s .  

V a r i o u s   r e c e n t   p a t e n t s   s u g g e s t i n g   t h a t   i t  

w o u l d  b e   d e s i r a b l e   f o r   a  c o n s u m e r   to  have   in  h i s   home  

an  e x e r c i s e   m a c h i n e   f o r   e x e r c i s i n g   many  d i f f e r e n t  

m u s c l e   g r o u p s .   U.S .   P a t e n t s   4 , 4 2 9 . 8 7 1   to  F l e c h n e r  

and  4 . 4 6 5 , 2 7 4   to  D a v e n p o r t   a r e   two  r e c e n t   e x a m p l e s  

s h o w i n g   how  t h o s e   s k i l l e d   in  t h e   a r t   have   a p p r o a c h e d  
t h i s   p r o b l e m .   The  b a s i c   t h r u s t   b e h i n d   t h e   d e v i c e s  

shown  in  t h e s e   p a t e n t s   is  to  have   a  s u p p o r t   member  o n  
w h i c h   t h e   u s e r   s i t s   w h i c h   a l l o w s   r o t a r y   m o t i o n   of  t h e  

arms  and  l e g s   a b o u t   t he   h o r i z o n t a l   p i v o t   a x e s   t h r o u g h  
the   k n e e s ,   e l b o w s   and  s h o u l d e r s .   H o w e v e r ,   t h e s e  

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

the   v e r t i c a l   a x e s   t h r o u g h   t h e   h i p s   and  t h e  

s h o u l d e r s .   The  F l e c h n e r   d e v i c e   a c c o m p l i s h e s   t h i s   b y  

h a v i n g   s e p a r a t e   s t a t i o n s   a t   w h i c h   t h e   u s e r   i s  

p o s i t i o n e d   d e p e n d i n g   on  w h i c h   t y p e   of  p i v o t i n g   m o t i o n  

is   r e q u i r e d .   D a v e n p o r t   a c c o m p l i s h e s   t h i s   by  h a v i n g - a  

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

when  d i f f e r e n t l y   o r i e n t e d   p i v o t   a x e s   a r e   r e q u i r e d .  

W h i l e   t h e s e   two  p a t e n t s   have   r e c o g n i z e d   t h e  

need   f o r   a  more  v e r s a t i l e   m a c h i n e ,   t h e y   a g a i n   h a v e  

n u m e r o u s   d i s a d v a n t a g e s .   For  e x a m p l e ,   mos t   of  t h e  

e x e r c i s e   a t t a c h m e n t s   a g a i n s t   w h i c h   t he   u s e r   p u s h e s   t o  

e x e r c i s e   r e q u i r e   t h e i r   own  s e p a r a t e   h y d r a u l i c  



c y l i n d e r s   as  t he   f o r c e   r e s i s t i n g   e l e m e n t s .   The  u s e  

of  so  many  s e p a r a t e   h y d r a u l i c   c y l i n d e r s   i n c r e a s e s   t h e  

c o m p l e x i t y   and  e x p e n s e   of  t he   m a c h i n e .   M o r e o v e r ,  

h y d r a u l i c   c y l i n d e r s   a r e   no t   i d e a l l y   s u i t e d   fo r   use   i n  

the   home  s i n c e   t h e y   can  l e a k   h y d r a u l i c   f l u i d .   I n  

a d d i t i o n ,   t he   a p p r o a c h   to  s o l v i n g   t he   p r o b l e m   o f  

e x e r c i s e s   r e q u i r i n g   movemen t   a b o u t   t he   v e r t i c a l   a x e s  

t h r o u g h   the   h i p s   or  t he   s h o u l d e r s   is  s o m e w h a t  

c l u m s i l y   a c h i e v e d .   B a s i c a l l y ,   i t   r e q u i r e s   t o t a l l y  

s e p a r a t e   f o r c e   r e s i s t i n g   e l e m e n t s ,   in  one  c a s e  

a r r a n g e d   a t   a  s e p a r a t e   s t a t i o n ,   f o r   a c c o m p l i s h i n g  

t h i s .   In  a d d i t i o n s ,   i t   a l s o   r e q u i r e s   the   u s e r   to  b e  

p o s i t i o n e d   on  t h e   s u p p o r t   b e n c h   in  l e s s   t h a n   t h e  

i d e a l   e x e r c i s e   p o s i t i o n   b e c a u s e   of  t he   g e o m e t r i c  

l i m i t a t i o n s   of  t h e   m a c h i n e .  

I t   has   b e e n   s u g g e s t e d   t h a t   e l e c t r o m a g n e t i c  

b r a k e s   have   some  u t i l i t y   in  a e r o b i c   e x e r c i s e  

m a c h i n e s .   For   e x a m p l e ,   U .S .   P a t e n t   4 , 0 8 4 , 8 1 0   t o  

F o r s m a n   d i s c l o s e s   an  e l e c t r o m a g n e t i c   b r a k e   u s e d   a s  

the   f o r c e   r e s i s t e r   in  a  s t a t i o n a r y   b i c y c l e .   H o w e v e r ,  

t he   A p p l i c a n t   is  no t   a w a r e   of  any  e l e c t r o m a g n e t i c  

b r a k e s   used   in  an  e x e r c i s e   m a c h i n e   c a p a b l e   o f  

e x e r c i s i n g   b o t h   s i d e s   of  t he   body  in  an  a n a e r o b i c  

f a s h i o n .   U .S .   P a t e n t   4 , 3 3 7 . 0 5 0   to  E n g a l i t c h e f f   s h o w s  

an  e l e c t r o m a g n e t i c   b r a k e   t h a t   is  m o u n t e d   to  t he   t o p  

of  a  t a b l e .   The  b r a k e   can  be  p i v o t e d   so  t h a t   i t s  

a r m a t u r e   s h a f t   is  e i t h e r   v e r t i c a l l y   p o i n t i n g   t o w a r d  

the   c e i l i n g   or  h o r i z o n t a l l y   p o i n t i n g   t o w a r d   t h e  

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

i m p l e m e n t s ,   s u c h   as  s c r e w d r i v e r s   or  t he   l i k e ,   can  b e  

a t t a c h e d   to  t h e   a r m a t u r e .   T h e s e   a t t a c h m e n t s   a r e   t h e n  

g r i p p e d   by  a  p e r s o n   h a v i n g   damaged   m u s c l e s   who 

a t t e m p t s   to  t u r n   t he   i m p l e m e n t   in  an  o r d i n a r y   f a s h i o n  

to  r e h a b i l i t a t e   h i s   m u s c l e s .   W h i l e   t h i s   is  a  use   o f  



an  e l e c t r o m a g n e t i c   b r a k e   in  o t h e r   t h a n   a  s t a t i o n a r y  

b i c y c l e ,   i t   does   no t   t e a c h   the   use   of  s u c h   a  b r a k e   i n  

a  f a s h i o n   w h i c h   is  e f f e c t i v e   as  an  a n a e r o b i c   e x e r c i s e  

m a c h i n e .  

F i n a l l y ,   A p p l i c a n t   is  aware   of  an  I n t e r -  

n a t i o n a l   A p p l i c a t i o n ,   P u b l i c a t i o n   Number  W 0 8 0 / 0 0 3 0 8 ,  

w h i c h   was  p u b l i s h e d   March   6,  1980 .   T h i s   a p p l i c a t i o n  

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

s t r e n g t h   h a v i n g   a  s u p p o r t   b e n c h   w h i c h   can  be  r a i s e d  

up  and  down  on  a  s c i s s o r s   f r a m e w o r k   and  w h i c h   can  b e  

s l i d   l o n g i t u d i n a l l y   f r o n t   to  back   on  the   f r a m e w o r k   a s  

w e l l .   A  c a r r i a g e   is   a r r a n g e d   to  c a r r y   a  f o r c e  

r e s i s t e r   f rom  one  s i d e   of  t he   b e n c h   to  t he   o t h e r   f o r  

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

e a c h   s i d e   of  t he   body .   The  f o r c e   r e s i s t e r   is   a l s o  

p i v o t a l l y   a r r a n g e d   so  t h a t   i t s   w o r k i n g   a x i s   c a n  b e  

s h i f t e d   f rom  a  h o r i z o n t a l   to  a  v e r t i c a l   o r i e n t a t i o n .  

I t   is   a l s o   r e c o g n i z e d   t h a t   some  e x e r c i s e   b e n e f i t  

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

W h i l e   t he   I n t e r n a t i o n a l   A p p l i c a t i o n  

r e f e r e n c e d   above   d i s c l o s e s   a  m o v a b l e   and  p i v o t a b l e  

f o r c e   r e s i s t e r ,   i t   does   no t   d i s c l o s e   an  e f f e c t i v e  

e x e r c i s e   m a c h i n e .   For  one  t h i n g ,   i t   a p p e a r s   t o  

d i s c l o s e   t e s t i n g   or  e x e r c i s i n g   o n l y   o n e - h a l f   of  t h e  

body   a t   a  t ime   s i n c e   t he   b r a k e   has  to  be  moved  f r o m  

one  s i d e   to  the   o t h e r .   In  a d d i t i o n ,   i t   does   n o t  

d i s c l o s e   use   of  an  e l e c t r o m a g n e t i c   b r a k e ,   but   a  

d i f f e r e n t   t y p e   of  f o r c e   r e s i s t a n c e   means  w h i c h   i s  

r e l a t i v e l y   c o m p l e x .   In  a d d i t i o n ,   many  of  t h e  

e x e r c i s e s   c o u l d   be  a c c o m p l i s h e d   on  t h i s   m e c h a n i s m  

o n l y   in  l e s s   t h a n   i d e a l   p o s i t i o n s .   A c c o r d i n g l y ,   t h i s  

p u b l i c a t i o n   does   no t   d i s c l o s e   an  e f E e c t i v e   v e r s a t i l e  

e x e r c i s e   m a c h i n e .  



Summary  of  t he   I n v e n t i o n  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  an  e x e r c i s e  

m a c h i n e   u t i l i z i n g   an  e l e c t r i c a l l y   o p e r a t e d   b r a k e ,  

i . e .   p r e f e r a b l y   an  e l e c t r o m a g n e t i c   b r a k e ,   w h i c h   i s  

b o d i l y   m o v a b l e   f o r   e x e r c i s i n g   many  of  t he   m a j o r  

m u s c l e   g r o u p s   of  the   body .   In  f a c t ,   t he   e x e r c i s e  

m a c h i n e   of  t h i s   i n v e n t i o n   u t i l i z e s   two  such   b r a k e s  

c a p a b l e   of  s i m u l t a n e o u s l y   e x e r c i s i n g   the   o p p o s e d  

s i d e s   of  t he   b o d y .  

One  a s p e c t   of  t he   p r e s e n t   i n v e n t i o n   is  a n  
e x e r c i s e   m a c h i n e   h a v i n g   a  f r a m e   on  w h i c h   two  f o r c e  

r e s i s t e r s   a r e   l o n g i t u d i n a l l y   m o v a b l e   f o r   e x e r c i s i n g  

the   m u s c l e   g r o u p s   in  b o t h   t he   l o w e r   body  and  t h e  

u p p e r   body .   The  f o r c e   r e s i s t e r s   a r e   p i v o t a l l y  

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

body  members   t h a t   p i v o t   in  d i f f e r e n t   p l a n e s .  

A n o t h e r   a s p e c t   of  t h s   i n v e n t i o n   is  t he   u s e  

of  an  e l e c t r i c a l l y   o p e r a t e d   b r a k e   or  r e s i s t a n c e   m e a n s  

in  an  e x e r c i s e   m a c h i n e   in  w h i c h   the   r e s i s t a n c e   i s  

s e p a r a t e l y   c o n t r o l l e d   d u r i n g   the   m u s c l e   e x t e n s i o n   a n d  

m u s c l e   c o n t r a c t i o n .  

A n o t h e r   a s p e c t   of  t he   p r e s e n t   i n v e n t i o n   i s  

an  e x e r c i s e   m a c h i n e   in  w h i c h   an  e l e c t r o m a g n e t i c   b r a k e  

can  be  u s e d   to  e x e r c i s e   m u s c l e   g r o u p s   in  b o t h   a n  

a e r o b i c   m a n n e r   and  a  n o n - a e r o b i c   m a n n e r .   A e r o b i c  

e x e r c i s e   is  a l l o w e d   by  s e t t i n g   t h e   f o r c e   l e v e l s   o f  

the   b r a k e   r e l a t i v e l y   low  to  a l l o w   a  l a r g e   number   o f  

r e p e t i t i o n s .   A n a e r o b i c   e x e r c i s e   is  a c h i e v e d   b y  

s e t t i n g   f o r c e   l e v e l s   r e l a t i v e l y   h i g h   w i t h   a  c o r r e s -  

p o n d i n g   f e w e r   number   of  r e p e t i t i o n s .  

A n o t h e r   a s p e c t   of  t h i s   i n v e n t i o n   is  a n  

e x e r c i s e   m a c h i n e   h a v i n g   a  f r a m e   in  w h i c h   two  s i d e  

f r a m e   members   e x t e n d   f rom  a  p o s i t i o n   g e n e r a l l y  



b e n e a t h   the   o p e r a t o r   to  a  p o s i t i o n   a b o v e   t h e  

o p e r a t o r .   F o r c e   r e s i s t a n c e   means   a r e   m o v a b l e   a l o n g  

e a c h   of  t he   s i d e   f r a m e   m e m b e r s .   The  s i d e   f r a m e  

members   a r e   i n c l i n e d   o u t w a r d l y   in  a  t r a n s v e r s e  

d i r e c t i o n   so  t h a t   t he   s h a f t s   of  t h e   f o r c e   r e s i s t e r s  

a r e   s p a c e d   a p a r t   f u r t h e r   when  t h e y   a r e   l o c a t e d   a b o v e  

t h e   o p e r a t o r   t h a n   when  t h e y   a r e   l o c a t e d   b e n e a t h   t h e  

o p e r a t o r .   M o r e o v e r ,   a n o t h e r   a s p e c t   of  t h i s   i n v e n t i o n  

is   s u c h   an  e x e r c i s e   m a c h i n e   in  w h i c h   t h e   s i d e   f r a m e  

member s   e x t e n d   in  an  a r c u a t e   c u r v e   f rom  f r o n t   to  b a c k .  

A n o t h e r   a s p e c t   of  t h i s   i n v e n t i o n   is  t h e  

p r o v i s i o n   of  an  e x e r c i s e   m a c h i n e   t h a t   is   a m a z i n g l y  

v e r s a t i l e .   For   e x a m p l e ,   a  s i n g l e   e x e r c i s e   m a c h i n e   i s  

now  c a p a b l e   of  p e r f o r m i n g   v a r i o u s   e x e r c i s e s   w h i l e   t h e  

u s e r   is   s u p p o r t e d   in  t he   op t imum  p o s i t i o n .  

B r i e f   D e s c r i p t i o n   of  t he   D r a w i n q s  

The  p r e s e n t   i n v e n t i o n   w i l l   be  d e s c r i b e d   i n  

more  d e t a i l   in  t he   f o l l o w i n g   D e t a i l e d   D e s c r i p t i o n ,  

when  t a k e n   in  c o n j u n c t i o n   w i t h   t he   f o l l o w i n g  

d r a w i n g s ,   in  w h i c h   l i k e   r e f e r e n c e   n u m e r a l s   r e f e r   t o  

l i k e   e l e m e n t s   t h r o u g h o u t .  

F i g .   1  is  a  p e r s p e c t i v e   v i e w   of  the   o v e r a l l  

e x e r c i s e   m a c h i n e   a c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n ;  

F i g .   2  is   a  s i d e   e l e v a t i o n a l   v i e w   of  t h e  

e x e r c i s e   m a c h i n e   shown  in  F i g .   1.  h a v i n g   one  of  t h e  

s i d e   f r a m e   member s   p a r t i a l l y   b r o k e n   away  to  b e t t e r  

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

m a c h i n e ;  

F i g .   3  is   a  p a r t i a l   c r o s s - s e c t i o n a l   v i e w  

t a k e n   a l o n g   l i n e s   3-3  in  F i g .   2,  p a r t i c u l a r l y   i l l u s -  

t r a t i n g   the   u n d e r s i d e   of  the   s e a t   of  t he   s u p p o r t  
b e n c h   and  the   m a n n e r   in  w h i c h   i t   a t t a c h e s   to  t h e  
f r a m e   of  t he   e x e r c i s e   m a c h i n e ;  



F i g .   4  is  a  s i d e   e l e v a t i o n a l   v i e w   of  a  

p o r t i o n   of  t he   s u p p o r t   b e n c h ,   p a r t i c u l a r l y   i l l u s -  

t r a t i n g   the   h i n g e d   c o n n e c t i o n   b e t w e e n   t he   s e a t   a n d  

back   r e s t   p o r t i o n s   of  t he   s u p p o r t   b e n c h ;  

F i g .   5  is  a  c r o s s - s e c t i o n a l   v i e w   t a k e n  

a l o n g   l i n e s   c o r r e s p o n d i n g   to  5-5  in  F i g .   2,  p a r -  

t i c u l a r l y   i l l u s t r a t i n g   t he   m o v a b l e   c a r r i a g e   t h a t  

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

as  shown  on  t he   l e f t   s i d e   f r a m e   member  in  F i g .   2  a n d  

t h e   r a c k   and  p i n i o n   m e c h a n i s m   t h a t   s u p p o r t s   t h e  

w e i g h t   of  t he   b r a k e   and  moves  the   c a r r i a g e   up  a n d  

down  the   s i d e   f r a m e   m e m b e r s ;  

F i g .   6  is  a  c r o s s - s e c t i o n a l   v i e w   g e n e r a l l y  

s i m i l a r   to  F i g .   5,  t a k e n   a l o n g   l i n e s   c o r r e s p o n d i n g   t o  

6-6  in  F i g .   2,  p a r t i c u l a r l y   i l l u s t r a t i n g   a  f i r s t  

means   f o r   l o c k i n g   t he   m o v a b l e   c a r r i a g e   shown  on  t h e  

l e f t   s i d e   f r a m e   m e m b e r ;  

F i g .   7  is  a  c r o s s - s e c t i o n a l   v i e w   t a k e n  

a l o n g   l i n e s   7-7  in  F i g .   5,  p a r t i c u l a r l y   i l l u s t r a t i n g  

a  s e c o n d   m e a n s ,   a t t a c h e d   to  t he   h a n d l e   of  t h e   r a c k  

and  p i n i o n   f o r   l o c k i n g   the   m o v a b l e   c a r r i a g e   on  t h e  

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

F i g .   2 ;  

F i g .   8  is  a  s i d e   e l e v a t i o n a l   v i e w   of  t h e  

m o v a b l e   c a r r i a g e   t h a t   s l i d a b l y   s u p p o r t s   t he   e l e c t r o -  

m a g n e t i c   b r a k e   on  the   r i g h t   s i d e   f r a m e   member ,   w i t h  

p o r t i o n s   t h e r e o f   b e i n g   shown  in  c r o s s - s e c t i o n   t o  

b e t t e r   i l l u s t r a t e   the   h i n g e   means  fo r   p i v o t a b l y  

s u p p o r t i n g   t h e   b r a k e   on  t he   c a r r i a g e ;  

F i g .   9  is  a  c r o s s - s e c t i o n a l   v i ew   t h r o u g h  

t he   m o v a b l e   c a r r i a g e   on  the   l e f t   s i d e   f r a m e   m e m b e r  

t a k e n   a l o n g   l i n e s   g e n e r a l l y   c o r r e s p o n d i n g   to  l i n e s  

9-9  in  F i g .   8,  p a r t i c u l a r l y   i l l u s t r a t i n g   the   p i v o t i n g  

m o t i o n   of  t he   b r a k e   and  the   l o c k i n g   means  f o r   l o c k i n g  



t h e   b r a k e   in  p o s i t i o n ,   and  p a r t i c u l a r l y   i l l u s t r a t i n g  

one  of  the   e x e r c i s e   a t t a c h m e n t s   and  a  f i r s t  

e m b o d i m e n t   of  a  c o n n e c t i o n   means  f o r   s e c u r i n g   s a i d  

a t t a c h m e n t   to  the   b r a k e   s h a f t ;  

F i g .   10  is   a  c r o s s - s e c t i o n a l   v i e w   t a k e n  

t h r o u g h   the   end  of  one  b r a k e   s h a f t ,   p a r t i c u l a r l y  

i l l u s t r a t i n g   a  s e c o n d   e m b o d i m e n t   of  a  c o n n e c t i o n  

means   f o r   s e c u r i n g   an  e x e r c i s e   a t t a c h m e n t   to  t h e  

s h a f t ;  

F i g .   11  is  a  c r o s s - s e c t i o n a l   v i e w   t a k e n  

a l o n g   l i n e s   1 1 - 1 1  i n   F i g .   1 0 :  

F i g .   12  is   an  e l e c t r i c a l   b l o c k   d i a g r a m   o f  

t h e   c o n t r o l l e r   of  t h e   e x e r c i s e   m a c h i n e   a c c o r d i n g   t o  

t he   p r e s e n t   i n v e n t i o n :  

F i g .   13A  t h r o u g h   13C  c o m p r i s e   a  f l o w   c h a r t  

i l l u s t r a t i n g   t h e   o p e r a t i o n   of  t h e   c o n t r o l l e r   of  F i g .  

1 2 :  

F i g .   14  is   a  p e r s p e c t i v e   v i e w   of  t h e  

e x e r c i s e   m a c h i n e   shown  in  F i g .   1.  p a r t i c u l a r l y  

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

h i p   and  back  e x e r c i s e ;  

F i g .   1 5  i s   a  v i e w   s i m i l a r   to   F i g .   14,  b u t  

s h o w i n g   use   of  t he   m a c h i n e   fo r   a c c o m p l i s h i n g   a  l e g  

e x t e n s i o n   e x e r c i s e ;  

F i g .   16  i s   a  v i e w   s i m i l a r   to  F i g .   14,  b u t  

s h o w i n g   use   of  t he   m a c h i n e   fo r   a c c o m p l i s h i n g   a  l e g  

c u r l   e x e r c i s e ;  

F i g .   17  is   a  v i e w   s i m i l a r   to  F i g .   14,  b u t  

s h o w i n g   use   of  t h e   m a c h i n e   f o r   a c c o m p l i s h i n g   l e g  
a b d u c t i o n   and  a d d u c t i o n   e x e r c i s e s ;  

F i g .   18  is   a  v i e w   s i m i l a r   to  F i g .   14,  b u t  

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

p r e s s   t ype   e x e r c i s e :  

F i g .   19  is  a  v i ew  s i m i l a r   to  F i g .   14,  b u t  

s h o w i n g   use   of  t he   m a c h i n e   f o r   a c c o m p l i s h i n g   a  b i c e p s  

c u r l   e x e r c i s e :  



F i g .   20  is  a  v i ew   s i m i l a r   to  F i g .   14,  b u t  

s h o w i n g   use   of  t he   m a c h i n e   to  a c c o m p l i s h   a  t r i c e p s  

e x t e n s i o n   e x e r c i s e ;  

F i g .   21  is  a  v i ew   s i m i l a r   to  F i g .   14,  b u t  

s h o w i n g   use   of  t he   m a c h i n e   to  a c c o m p l i s h   an  arm  p u l l  

ove r   e x e r c i s e ;  

F i g .   22  is  a  v i e w   s i m i l a r   to  F i g .   14,  b u t  

s h o w i n g   use   of  t he   m a c h i n e   to  a c c o m p l i s h   an  arm  c r o s s  

e x e r c i s e .  

D e t a i l e d   D e s c r i p t i o n  

R e f e r r i n g   to  F i g s .   1  and  2,  an  e x e r c i s e  

m a c h i n e   a c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n   i s  

g e n e r a l l y   i l l u s t r a t e d   as  2.  By  way  of  i n t r o d u c t i o n ,  

e x e r c i s e   m a c h i n e   2  c o m p r i s e s   a  f r a m e   4  t h a t   i n c l u d e s  

a  s u p p o r t   b e n c h   20  on  w h i c h   a  u s e r   may  s i t   or  l i e   a s  

the   c a s e   may  be.   F rame   4  c a r r i e s   r e s i s t a n c e   m e a n s  

f o r   e x e r c i s i n g   v a r i o u s   m u s c l e   g r o u p s   on  e a c h   s i d e   o f  

the   body  of  a  u s e r   who  is  s u p p o r t e d   on  b e n c h   20.  T h e  

r e s i s t a n c e   means   c o m p r i s e s   two  e l e c t r i c a l l y   o p e r a t e d  

b r a k e s   62,  p r e f e r a b l y   e l e c t r o m a g n e t i c   b r a k e s ,   w h i c h  

a r e   l o n g i t u d i n a l l y   m o v a b l e   on  f r a m e   4  f o r   e x e r c i s i n g  

b o t h   l ower   body  and  u p p e r   body  m u s c l e s ,   and  w h i c h   a r e  

a l s o   p i v o t a l   on  f r a m e   4  so  t h a t   the   w o r k i n g   a x e s   o f  

b r a k e s   62  can  be  s h i f t e d   b e t w e e n   d i f f e r e n t  

o r i e n t a t i o n s   to  a c c o m m o d a t e   e x e r c i s i n g   m o v e m e n t s   t h a t  

r e q u i r e   body  members   to  p i v o t   in  d i f f e r e n t   p l a n e s .  

the   r e s i s t a n c e   a f f o r d e d   by  b r a k e s   62  is  c o n t r o l l e d   b y  

a  n o v e l   c o n t r o l l e r   200  w h i c h   a l s o   d i s p l a y s   v a r i o u s  

p h y s i o l o g i c a l   d a t a   to  t he   u s e r   of  m a c h i n e   2 .  

The  F r a m e  

As  shown  in  F i g s   1  and  2,  f r a m e   4  i n c l u d e s   a  



r e c t a n g u l a r   ba se   f r a m e   5  s i z e d   to  c o v e r   an  a r e a   o n  

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

e x e r c i s e   m a c h i n e   2  is  s t a b l e   d u r i n g   u s e .   Two  l e f t  

and  r i g h t   s i d e   f r a m e   members   6  a r e   a t t a c h e d   to  e a c h  

s i d e   of  b a s e   f r a m e   5  s o m e w h a t   in  back   of  t he   f r o n t  

e d g e   t h e r e o f .   S i d e   f r a m e   members   6  e x t e n d   v e r t i c a l l y  

u p w a r d l y   in  an  a r c u a t e   c u r v e   f rom  f r o n t   to  back   s u c h  

t h a t   t h e i r   u p p e r   ends   a r e   l o c a t e d   g e n e r a l l y   a b o v e   t h e  

r e a r   edge   of  ba se   f r a m e   5.  A  top   r a i l   7  i n t e g r a l l y  

c o n n e c t s   t he   u p p e r   ends   of  s i d e   f r a m e   members   6 

t o g e t h e r .   T h u s ,   s i d e   f r a m e   members   6  and  top   r a i l   7 

can  be  s a i d   to  d e f i n e   a  U - s h a p e d   f r a m e   in  w h i c h   t h e  

o p p o s e d   l e g s   of  the   U  a r e   d e f i n e d   by  t he   t r a n s v e r s e l y  

s p a c e d   a p a r t   s i d e   f r a m e   members   6  w h i l e   t op   r a i l   7 

d e f i n e s   t he   c l o s e d   end  of  t he   U.  In  a d d i t i o n ,   a  

t r a n s v e r s e   c r o s s p i e c e   8  e x t e n d s   b e t w e e n   s i d e   f r a m e  

m e m b e r s   6  a d j a c e n t   t h e i r   l o w e r   ends   to  r e i n f o r c e   t h e  

s a m e .  

Frame  4  a l s o   i n c l u d e s   two  r e a r   r a i l s   9  w h i c h  

e x t e n d   v e r t i c a l l y   b e t w e e n   top   r a i l   7  and  b a s e   f r a m e   5 

to  f u r t h e r   r i g i d i f y   and  r e i n f o r c e   f r a m e   4.  I n  

a d d i t i o n ,   f r a m e   4  i n c l u d e s   a  l o n g i t u d i n a l l y   e x t e n d i n g  

r a i l   10  h a v i n g   a  g e n e r a l l y   h o r i z o n t a l   r e a r   p o r t i o n   11  

and  a  d o w n w a r d l y   i n c l i n e d   f o r w a r d   p o r t i o n   1 2 .  

F o r w a r d   p o r t i o n   12  of  r a i l   10  is  a t t a c h e d   to  t h e  

m i d - p o i n t   of  b a s e   f r a m e   5  a d j a c e n t   t he   f r o n t   e d g e  

t h e r e o f .   The  r e a r   end  of  h o r i z o n t a l   p o r t i o n   11  o f  

r a i l   10  is  a t t a c h e d   to  a  h o r i z o n t a l   c r o s s p i e c e   13 

t h a t   e x t e n d s   b e t w e e n   r e a r   r a i l s   9  a b o u t   a  t h i r d   o f  

t h e   way  up  the   l e n g t h   t h e r e o f .   R a i l   10  p r o v i d e s  

means   f o r   s l i d a b l y   s u p p o r t i n g   a  s u p p o r t   b e n c h   10  o n  

f r a m e   4  as  w i l l   be  d e s c r i b e d   h e r e a f t e r .  

Al l   of  the   p o r t i o n s   of  f r a m e   4  d e s c r i b e d  

t h u s   f a r ,   i . e .   ba se   f r a m e   5,  s i d e   f r a m e   members   6 ,  



e t c . ,   c o m p r i s e   or  a r e   made  f rom  g e n e r a l l y  

c y l i n d r i c a l ,   h o l l o w   t u b e s   made  of  s t e e l   or  any  o t h e r  

s u f f i c i e n t l y   s t r o n g   m a t e r i a l .   E x c e p t   fo r   s o m e  

w e l d i n g   in  b a s e   f r a m e   5  and  at   the   p o i n t s   o f  

a t t a c h m e n t   of  c r o s s p i e c e s   8  and  13,  t he   t u b e s   a r e  

c o n n e c t e d   t o g e t h e r   by  o p p o s e d   T - s h a p e d   c l a m p s   14 

s e c u r e d   t o g e t h e r   by  b o l t s   15.  T h e s e   b o l t s   15  e x t e n d  

t h r o u g h   the   o p p o s e d   c l a m p s   14  and  may  a l s o   e x t e n d  

t h r o u g h   a  h o l e   in  t he   end  of  one  of  t he   t u b e s   b e i n g  

s e c u r e d   t o g e t h e r .   H o w e v e r ,   o t h e r   m a t e r i a l s   c o u l d   b e  

u s e d   f o r   the   f r a m e   p i e c e s   a l o n g   w i t h   any  a p p r o p r i a t e  

m e t h o d s   of  s e c u r i n g   them  t o g e t h e r .   For   e x a m p l e ,   b a s e  

f r a m e   5  c o u l d   be  a  s o l i d   r e c t a n g u l a r   p i e c e   r a t h e r  

t h a n   the   open  r e c t a n g u l a r   f r a m e w o r k   d e f i n e d   by  t h e  

c y l i n d r i c a l   t u b e s .  

Frame  4  has  two  s i g n i f i c a n t   g e o m e t r i c  

c h a r a c t e r i s t i c s   w h i c h   s h o u l d   be  n o t e d   i n i t i a l l y  

h e r e .   The  f i r s t   is   t he   a f o r e m e n t i o n e d   a r c u a t e   c u r v e  

on  s i d e   f r a m e   member s   6  as  t h e y   r i s e r   v e r t i c a l l y   f r o m  

f r o n t   to  back   as  shown  in  F i g .   2.  The  s e c o n d   is  t h e  

f a c t   t h a t   t he   s i d e   f r a m e   members   6  a r e   a l s o   s l i g h t l y  

i n c l i n e d   or  bowed  o u t w a r d l y   in  a  t r a n s v e r s e   d i r e c t i o n  

as  t h e y   r i s e   v e r t i c a l l y   f rom  f r o n t   to  b a c k ,   i . e .   t h e  

t r a n s v e r s e   d i s t a n c e   b e t w e e n   s i d e   f r a m e   members   6 

( d e n o t e d   as  X  in  F i g .   1)  g r a d u a l l y   and  p r o g r e s s i v e l y  

i n c r e a s e s   as  t h e y   r i s e   v e r t i c a l l y   f rom  b o t t o m   t o  

t o p .   b o t h   of  t h e s e   c h a r a c t e r i s t i c s   h e l p   p r o p e r l y  

o r i e n t   t he   w o r k i n g   a x e s   of  the   b r a k e s   f o r   a c c o m p l i s -  

ing  v a r i o u s   e x e r c i s e s   as  w i l l   be  e x p l a i n e d   in  m o r e  

d e t a i l   h e r e a f t e r .  

The  S u p p o r t   B e n c h  

R e f e r r i n g   now  to  F i g s .   2 - 4 ,   a  s u p p o r t   b e n c h  



20  f o r   t he   u s e r   of  m a c h i n e   2  is  l o c a t e d   o n  

l o n g i t u d i n a l   r a i l   10  b e t w e e n   s i d e   f r a m e   member s   6 .  

Bench   20  i n c l u d e s   a  g e n e r a l l y   h o r i z o n t a l   s e a t   22  a n d  

a  back   r e s t   24  t h a t   may  be  i n c l i n e d   r e l a t i v e   to  s e a t  

22.  Bo th   s e a t   22  and  back   r e s t   24,  w h i c h   a r e   s i m i l a r  

e x c e p t   f o r   t h e i r   l e n g t h s ,   c o m p r i s e   a  p a d d e d   o r  
r e s i l i e n t   c u s h i o n   27  a t t a c h e d   to  a  b a s e   28.  B a c k  

r e s t   24  may  be  moved  f rom  a  p o s i t i o n   in  w h i c h   i t   i s  

g e n e r a l l y   in  t h e  s a m e   p l a n e   as  s e a t   22,  i . e .   to  a l l o w  

t h e   u s e r   to  l i e   f l a t   t h e r e o n ,   to  a  p o s i t i o n   w h e r e   i t  

is   i n c l i n e d   u p w a r d l y   a t   any  d e s i r e d   a n g l e   r e l a t i v e   t o  

s e a t   22,  i . e .   to  a l l o w   the   u s e r   to  s i t   a t   l e a s t  

p a r t i a l l y   u p r i g h t .   T h i s   i n f i n i t e   a d j u s t m e n t   of  b a c k  

r e s t   24  is  a c c o m p l i s h e d   w i t h   a  s e a t   a d j u s t e r   26  o f  

t h e   t y p e   commonly   f o u n d   on  a u t o m o b i l e s ,   s p e c i f i c a l l y  

t h e   one  i l l u s t r a t e d   h e r e i n   is  t a k e n   f rom  a  H o n d a  

a u t o m o b i l e .  

S e a t   22  is   s l i d a b l y   m o u n t e d   f o r   l o n g i t u d i n a l  

a d j u s t m e n t   on  r a i l   10  by  two  l o n g i t u d i n a l l y   e x t e n d i n g  

s u p p o r t   r o d s   30.  Each   rod  30  is  f i x e d   to  s e a t   22  b y  

p l a c i n g   i t   b e t w e e n   i n n e r   and  o u t e r   L - s h a p e d   m o u n t i n g  

b r a c k e t s   31  and  32  and  s e c u r i n g   i t   to  t he   v e r t i c a l  

w a l l s   t h e r e o f   by  b o l t s   33.  Each  o u t e r   b r a c k e t   32  h a s  

a  h o r i z o n t a l   w a l l   35  t h a t   is  s e c u r e d   to  t he   u n d e r s i d e  

of  b a s e   28  of  s e a t   22  by  t ap   b o l t s   36  or  t h e   l i k e .  

In  F i g .   3,  one  rod  30  is  b r o k e n   away  to  i l l u s t r a t e  

t h e   a t t a c h m e n t   of  h o r i z o n t a l   w a l l   35  t o - s e a t   22  w i t h  

t h e   o t h e r   rod  30  b e i n g   shown  in  f u l l   to  i l l u s t r a t e  

t h e   a t t a c h m e n t   of  rod  30  to  b r a c k e t s   31  and  3 2 .  

I n n e r   b r a c k e t   31,  w h i c h   is  c o n s i d e r a b l y   l o n g e r   a n d  

t h u s   e x t e n d s   f u r t h e r   f o r w a r d l y   t h a n   o u t e r   b r a c k e t   3 2 ,  

a l s o   i n c l u d e s   a  h o r i z o n t a l   w a l l   38.  Wal l   38  d e f i n e s  

a  s u p p o r t   s u r f a c e   w h i c h   r e s t s   on  one  end  39  of  a 

s a d d l e - s h a p e d   rod  40  f i x e d   to  t he   u n d e r s i d e   of  r a i l  



10  s l i g h t l y   in  back  of  t he   j u n c t i o n   b e t w e e n   t h e  

h o r i z o n t a l   and  i n c l i n e d   p o r t i o n s   t h e r e o f .   T h e  

e n g a g e m e n t   b e t w e e n   i n n e r   b r a c k e t s   31  and  rod  40  

s e c u r e   and  s t a b i l i z e   s u p p o r t   bench   20  on  f r a m e   4.  I n  

a d d i t i o n ,   s e a t   22  i n c l u d e s   two  f o r w a r d l y   i n c l i n e d  

hand  g r i p s   41  w h i c h   a r e   t h r e a d e d   i n t o   the   f r o n t   e n d  

of  o u t e r   b r a c k e t s   32.  Hand  g r i p s   41  may  be  h e l d   b y  

the   u s e r   w h i l e   p e r f o r m i n g   v a r i o u s   e x e r c i s e s .  

As  shown  in  F i g s .   2  and  3,  each   of  t h e  

l o n g i t u d i n a l   r o d s   30  s l i d e   in  s l e e v e s   42  w h i c h   a r e  

f i x e d l y   m o u n t e d   on  l o n g i t u d i n a l   r a i l   10  by  a  
c r o s s - b r a c k e t   43.  At  l e a s t   one  s l e e v e   42  has   a 

t r a n s v e r s e   h o l e   44  a l l   the   way  t h e r e t h r o u g h   w h i c h   c a n  

be  a l i g n e d   w i t h   v a r i o u s   ones   of  a  s e t   of  h o l e s   45  i n  

one  rod  30.  A  l o c k   p in   46  h a v i n g   a  s p r i n g   b i a s e d  

b a l l   ( n o t   shown)   on  the   o u t e r   end  t h e r e o f   can  b e  

i n s e r t e d   t h r o u g h   h o l e s   44  in  s l e e v e   42  and  t h r o u g h  

any  s e l e c t e d   one  of  t he   h o l e s   45  in  rod  30  to  l o c k  

s u p p o r t   b e n c h   20  in  p l a c e   on  r a i l   10.  S u p p o r t   b e n c h  

20  can  be  r e p o s i t i o n e d   when  n e c e s s a r y   by  r e l e a s i n g  

l o c k   p in   46  to  f r e e   r o d s   30  in  s l e e v e s   42  and  by  t h e n  

p u l l i n g   or  p u s h i n g   on  s e a t   22  to  s l i d e   t he   e n t i r e  

s u p p o r t   b e n c h   20  on  r a i l   10.  O b v i o u s l y ,   i n n e r  

b r a c k e t s   31  s h o u l d   be  l o n g   e n o u g h   to  a l w a y s   r e m a i n   i n  

e n g a g e m e n t   w i t h   rod  40  ove r   t he   e n t i r e   r a n g e   o f  

m o v e m e n t   of  b e n c h   2 0 .  

R e f e r r i n g   now  to  F i g .   4,  s e a t   a d j u s t e r   26 

i n c l u d e s   i n n e r   and  o u t e r   s e a t   b r a c k e t s   48  and  4 9 .  

I n n e r   s u p p o r t   b r a c k e t s   32,  e . g .   u s i n g   one  of  t h e  

b o l t s   33  and  a  s e c o n d   b o l t   50,  and  i n c l u d e s   a 

g e n e r a l l y   c i r c u l a r   ea r   51  t h a t   o v e r l i e s   the   r e a r   e d g e  

of  s e a t   22.  O u t e r   b r a c k e t   49  is  s i m i l a r l y   s e c u r e d   t o  

back   r e s t   24  by  b o l t s   50  and  a l s o   i n c l u d e s   a  c i r c u l a r  

ea r   52  w h i c h   is  p i v o t a l l y   r e c e i v e d   on  a  p i v o t   p in   53 



t h a t   e x t e n d s   o u t w a r d l y   f rom  ea r   51  of  b r a c k e t   4 8 .  

P i v o t   p i n   53  i n c l u d e s   a  s l o t   in  i t s   o u t e r   end  i n  

w h i c h   one  end  of  a  t o r s i o n   s p r i n g   54  is   p l a c e d .   T h e  

o t h e r   end  of  t o r s i o n   s p r i n g   54  is  e n g a g e d   by  a  t ab   55  

on  o u t e r   b r a c k e t   49  so  t h a t   t o r s i o n   s p r i n g   54  i s  

wound  up  or  t e n s i o n e d   as  back   r e s t   24  l i e s   f l a t ,   i . e .  

as  i t   r o t a t e s   in  t he   d i r e c t i o n   of  a r r o w s   A  in  F i g .  
4.  T h u s ,   t o r s i o n   s p r i n g   54  f o r m s   a  means   f o r  

c o u n t e r b a l a n c i n g   the   w e i g h t   of  back   r e s t   24  a n d  

a l l o w s   back   r e s t   24  to  f l i p   up  b e c a u s e   of  t he   s p r i n g  
t e n s i o n   when  back   r e s t   24  is  r e l e a s e d .   A  w a s h e r   56 
o v e r l i e s   the   hub  of  s p r i n g   54  and  a  s p r i n g   c l i p   57 

e n g a g e s   t he   o u t e r   end  o f  p i v o t   p i n   53  to  h o l d   t h e  

p a r t s   of  a d j u s t e r   26  in  an  a s s e m b l e d   r e l a t i o n s h i p .   A 

c i r c u l a r   c o v e r   58  p r e f e r a b l y   e n c l o s e s   t he   ea r   52  a n d  

s p r i n g   54.  See  F i g .   1.  S e a t   a d j u s t e r   26  is  u s e d  

o n l y   on  one  s i d e   of  s e a t   22.  A p p r o p r i a t e   h i n g e  

b r a c k e t s   and  a  s i m p l e   h i n g e   p i n   a l o n g   t he   same  a x i s  

as  p i v o t   p in   53  a r e   u s e d   on  t h e   o t h e r   s i d e   of  s e a t  

2 2 .  

As  is  t y p i c a l   in  s e a t   a d j u s t e r s   of  t h i s  

t y p e ,   t h e r e   is  a  r a t c h e t   and  pawl  c o n n e c t i o n   ( n o t  

shown)   l o c a t e d   on  t he   m a t i n g   or  a d j u s t m e n t   s u r f a c e s  

of  e a r s   51  and  52  f o r   l o c k i n g   back   r e s t   24  r e l a t i v e  

to  s e a t   22  in  an  a d j u s t e d   p o s i t i o n .   The  pawl  i s  

r e l e a s a b l y   a c t u a t e d   by  a  l e v e r   59  w h i c h   e x t e n d s   o u t  

t h r o u g h   a  s l o t   60  in  o u t e r   b r a c k e t   49  and  up  a l o n g  
back   r e s t   24  f o r   a c t u a t i o n   by  t h e   u s e r .   When  l e v e r  

59  is   p u l l e d   f o r w a r d l y   f rom  i t s   s o l i d   to  i t s   p h a n t o m  
l i n e   p o s i t i o n ,   t he   pawl  is   d i s e n g a g e d   f rom  t h e  

r a t c h e t   to  a l l o w   back   r e s t   24  to  be  r o t a t e d   a r o u n d  

p i v o t   p i n   53.  When  t he   u s e r   r e l e a s e s   l e v e r   59,  a 

s p r i n g   r e s t o r e s   l e v e r   59  to  i t s   s o l i d   l i n e   p o s i t i o n  

and  r e e n g a g e s   t he   pawl  w i t h   t he   r a t c h e t   to  r e l o c k  



back   r e s t   24  r e l a t i v e   to  s e a t   22.  W h i l e   a  s e a t  

a d j u s t e r   26  of  t he   t y p e   shown  h e r e i n   is  p r e f e r r e d  

b e c a u s e   i t   a l l o w s   a  s u b s t a n t i a l l y   i n f i n i t e   amoun t   o f  

v a r i a t i o n   of  t he   a n g l e   of  back   r e s t   24  is  d e t e r m i n e d  

by  t he   s p a c i n g   of  t he   t e e t h   on  t he   r a t c h e t ,   means  f o r  

a d j u s t a b l y   s e c u r i n g   back   r e s t   24  to  s e a t   22  in  o n l y  

one  or  a  few  i n c l i n e d   p o s i t i o n s   c o u l d   a l s o   be  u s e d .  

S u p p o r t   b e n c h   20  has  been   shown  c a r r i e d   o n  

f r a m e   4  and  s l i d a b l y   a d j u s t a b l e   r e l a t i v e   t h e r e t o .  

H o w e v e r ,   t h i s   is  no t   s t r i c t l y   n e c e s s a r y   to  t h e  

p r e s e n t   i n v e n t i o n .   I t   w o u l d   be  p o s s i b l e   to  d e l e t e  

l o n g i t u d i n a l   r a i l   10  and  use   a  s u p p o r t   bench   h a v i n g   a 

s e a t   and  i n c l i n a b l e   back   r e s t   w h i c h   is  e n t i r e l y  

u n c o n n e c t e d   to  f r a m e   4,  bu t   w h i c h   is  s u p p o r t e d  
i n s t e a d   on  t h e   f l o o r .  

The  R e s i s t a n c e   M e a n s  

The  r e s i s t a n c e   means   c a r r i e d   on  f r a m e   4  f o r  

p r o v i d i n g   t he   f o r c e   a g a i n s t   w h i c h   the   u s e r   e x e r c i s e s  

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

g e n e r a l l y   as  62,  and  p r e f e r a b l y   two  e l e c t r o m a g n e t i c  

b r a k e s   of  any  g e n e r a l l y   c o n v e n t i o n a l   t y p e   as  is  w e l l  

known  in  t h e   a r t .   B r a k e   62  i n c l u d e s   a  g e n e r a l l y  

c i r c u l a r   c a s e   63  t h a t   has  an  o u t p u t   s h a f t   64 

p r o j e c t i n g   f rom  one  s i d e   t h e r e o f .   O u t p u t   s h a f t   64 

f o r m s   p a r t   of  or  is  c o n n e c t e d   to  t he   a r m a t u r e   of  t h e  

b r a k e   w i t h   t he   a r m a t u r e   b e i n g   s u r r o u n d e d   in  a  k n o w n  

m a n n e r   by  e l e c t r i c a l   w i n d i n g s .   When  e l e c t r i c i t y   i s  

s u p p l i e d   to  t he   w i n d i n g s ,   a  m a g n e t i c   f i e l d   i s  

g e n e r a t e d   w h i c h   r e s i s t s   r o t a t i o n   of  the   a r m a t u r e .  

T h u s ,   r o t a t i o n   of  o u t p u t   s h a f t   64  w i l l   be  r e s i s t e d   by  

a  v a r i a b l e   f o r c e   t h a t   is  d i r e c t l y   d e p e n d e n t   upon  t h e  

c u r r e n t   s u p p l i e d   to  t he   w i n d i n g s .   The  g r e a t e r   t h e  



r e s i s t a n c e   to  r o t a t i o n ,   i . e .   the   g r e a t e r   the   f o r c e  

a g a i n s t   w h i c h   the   u s e r   e x e r c i s e s .  

R e f e r r i n g   now  to  F i g s .   1  and  2,  e a c h   s i d e  

f r a m e   member  6  c a r r i e s   one  b r a k e   62  in  b o t h   a 

l o n g i t u d i n a l l y   m o v a b l e   and  p i v o t a l   f a s h i o n   u s i n g   a 

g e n e r a l l y   i d e n t i c a l   s l i d e   or  m o v a b l e   c a r r i a g e   66  t h a t  

i n c o r p o r a t e s   a  h i n g e   100.   Each  c a r r i a g e   66  c o m p r i s e s  

o p p o s e d   top   and  b o t t o m   c l a m p s   67  and  68  t h a t   s u r r o u n d  

the   c i r c u m f e r e n c e   of  s i d e   f r ame   member  6  and  a r e  

s e c u r e d   t o g e t h e r   by  s u i t a b l e   b o l t s   69  or  the   l i k e .  

Top  c l amp   67  is  made  f rom  one  p i e c e   and  is  b a s i c a l l y  

s e m i - c i r c u l a r   w i t h   s i d e   f l a n g e s   70  t h r o u g h   w h i c h  

b o l t s   69  e x t e n d .   B o t t o m   c lamp  68  a c t u a l l y   c o m p r i s e s  

t h r e e   s e p a r a t e   p a r t s   w h i c h   a re   i n d i v i d u a l l y   b o l t e d   t o  

top  c l amp   67,  i . e .   two  s m a l l   s e m i - c i r c u l a r   c l a m p s   7 1  

on  e i t h e r   s i d e   of  a  t h i c k e n e d   c e n t r a l   m o d u l e   72  

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

f r ame   member  6.  H o w e v e r ,   the   p a r t s   c o m p r i s i n g   b o t t o m  

c lamp  68  c o u l d   be  i n t e g r a l l y   f a s h i o n e d   i n t o   a  s i n g l e  

p a r t .   W h i l e   c l a m p s   67  and  68  have  been   shown  in  t h e  

d r a w i n g s   as  t i g h t l y   c l a m p e d   on  s i d e   f r a m e   members   6 ,  

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

the   c l a m p s   and  the   s i d e   f r a m e   member  a r e   u s e d   t o  

e n s u r e   s m o o t h ,   n o n - b i n d i n g   movement   of  s u p p o r t  

c a r r i a g e   6 6 .  

R e f e r r i n g   now  to  F i g s .   5  a n d   6,  t h e  

u n d e r s i d e   of  e a c h   s i d e   f r a m e   member  6  i n c l u d e s   a  g e a r  
t o o t h e d   r a c k   74  a l o n g   the   a r c u a t e   c u r v e   t h e r e o f  

s u b s t a n t i a l l y   f rom  the   t op   to  the   b o t t o m .   The  g e a r  
t e e t h   75  of  r a c k   74  f a c e   to  the  o u t s i d e   of  s i d e   f r a m e  

member  6.  c e n t r a l   m o d u l e   72  i n c l u d e s   a  c a v i t y   76 

w h i c h   c o n t a i n s   a  r o t a t a b l e   p i n i o n   77  t h a t   is  e n g a g e d  
w i t h   r a c k   74,  t h e r e b y   f o r m i n g   a  r a c k   and  p i n i o n  
c o n n e c t i o n   b e t w e e n   s i d e   f r a m e   member  6  and  c a r r i a g e  



66.  P i n i o n   77  is   m o u n t e d   or  keyed   to  the   end  of  a  

s h a f t   79  w h i c h   e x t e n d s   o u t w a r d l y   t h r o u g h   modu le   72  t o  

be  c o u p l e d   by  a  r o l l   p in   80  to  the   end  of  a  r o t a r y  

h a n d l e   81.  A  r o t a t a b l e   b a l l   82  on  the   f r e e   end  o f  

h a n d l e   81  can  be  g r i p p e d   to  t u r n   the   h a n d l e .   When 

h a n d l e   81  is  r o t a t e d ,   p i n i o n   77  w i l l   r o t a t e   i n  

e n g a g e m e n t   w i t h   r a c k   74  to  c a u s e   c a r r i a g e   66  to  m o v e  

up  and  down  a l o n g   s i d e   f r a m e   member  6.  t h i s   r a c k   a n d  

p i n o n   a l s o   h e l p s   s u p p o r t   the   w e i g h t   of  c a r r i a g e   66 

and  e a s e s   t he   t a s k   of  mov ing   i t   up  and  down  s i d e  

f r a m e   member  6 .  

T h e r e   a r e   two  s e p a r a t e   l o c k i n g   m e a n s ,   i . e .  

a  main   l o c k   and  a  s e c o n d a r y   l o c k ,   f o r   l o c k i n g   s u p p o r t  

c a r r i a g e   66  in  p o s i t i o n   on  s i d e   f r a m e   member  6.  T h e  

main   l o c k   is  i l l u s t r a t e d   in  F i g .   6  and  c o m p r i s e s   a  

r e c t a n g u l a r   b l o c k   83  l o c a t e d   in  c a v i t y   76,  or  in  a  

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

p i n i o n   77.  b l o c k   83  is   s u i t e d   to  b e a r   a g a i n s t   t h e  

s i d e   of  r a c k   74,  i . e .   i t   s p a n s   a c r o s s   a  number   o f  

g e a r   t e e t h   75.   A  t h r e a d e d   h a n d l e   84  has  i t s   i n n e r  

end  85  l o c a t e d   in  c a v i t y   76  in  c l o s e   p r o x i m i t y   t o  

b l o c k   83.  The  o u t e r   end  86  of  h a n d l e   84  is  l o c a t e d  

o u t s i d e   m o d u l e   72  w h e r e   i t   can  be  g r i p p e d   by  the   u s e r  

of  m a c h i n e   2.  When  h a n d l e   84  is  t u r n e d   in  t h e  

a p p r o p r i a t e   d i r e c t i o n ,   b l o c k   83  is  f o r c e d   i n t o  

e n g a g e m e n t   w i t h   t he   o u t s i d e   i f   r a c k   74  to  l o c k  

c a r r i a g e   66  on  s i d e   f r a m e   member  6.  T h i s   main  l o c k  

is  d e s i r a b l y   u s e d   w h e n e v e r   the   b r a k e s   62  a re   in  u s e  

as  an  e x e r c i s e   d e v i c e   s i n c e   i t   has  more  h o l d i n g   p o w e r  
t h a n   the   s e c o n d a r y   l o c k   now  to  be  d e s c r i b e d .  

When  i t   is  d e s i r e d   to  move  c a r r i a g e   66  f r o m  

one  p o s i t i o n   to  a n o t h e r ,   the   main  l o c k   d e f i n e d   b y  

b l o c k   83  must   f i r s t   be  r e l e a s e d .   H o w e v e r ,   if   t h e  

u s e r   is  no t   at   t he   same  t ime   h o l d i n g   o n t o   h a n d l e   8 1 ,  



A p p l i c a n t   has  f o u n d   t h a t   the   w e i g h t   of  b r a k e   52  w i l l  

move  t he   e n t i r e   s u p p o r t   c a r r i a g e   66  in  a  r a p i d  

f a s h i o n   down  r a c k   74.  T h u s ,   h a n d l e   81  is  p r o v i d e d  

w i t h   t he   s e c o n d a r y   l o c k   to  p r e v e n t   t h i s ,   i . e .   i t  

s e r v e s   to  r e t a i n   t he   s u p p o r t   c a r r i a g e   66  in  i t s  

p o s i t i o n ,   e v e n   when  the   main   l o c k   has  been   r e l e a s e d  

by  the   u s e r .  

R e f e r r i n g   now  to  F i g s .   5  a n d   7,  t h e  

s e c o n d a r y   l o c k   i n c l u d e s   a  push   b u t t o n   87  r e t a i n e d   i n  

any  s u i t a b l e   m a n n e r   in  b a l l   82  on  h a n d l e   81.  P u s h  

b u t t o n   87  has  an  i n n e r   end  t h a t   b e a r s   on  one  end  89 

of  a  b e l l   c r a n k   l e v e r   90  t h a t   is  r o t a t a b l y   j o u r n a l l e d  

on  a  p i v o t   p in   91  c a r r i e d   on  the   back   of  h a n d l e  8 1 .  

The  o p p o s e d   end  of  b e l l   c r a n k   l e v e r   90  is   f o r m e d   as  a  

f o r k   92  t h a t   is  c o n n e c t e d   to  a  l o c k   p i n   93.  P i n   93  

is  c a r r i e d   in  a  s l e e v e   94  on  h a n d l e   81  and  i s  

n o r m a l l y   s p r i n g   b i a s e d   u p w a r d l y   by  a  s p r i n g   95  t o w a r d  

a  p l a t e   96  on  one  f a c e   of  m o d u l e   72.   A  p l u r a l i t y   o f  

c i r c u m f e r e n t i a l l y   s p a c e d   l o c k i n g   h o l e s   97  a r e  

p r o v i d e d   on  p l a t e   96  f o r   r e c e i v i n g   l o c k   p i n   9 3 .  

H o w e v e r ,   when  t h e   u s e r   w i s h e s   to  t u r n   h a n d l e   81  a n d  

c a u s e   a  r o t a r y   movement   of  p i n i o n   77  to  move  c a r r i a g e  

66,  he  mus t   f i r s t   push   i n w a r d l y   on  push   b u t t o n   87  t o  

c a u s e   l o c k   p in   93  to  be  moved  d o w n w a r d l y   a g a i n s t   t h e  

b i a s   of  s p r i n g   95  u n t i l   i t   moves  ou t   of  one  of  t h e  

l o c k i n g   h o l e s   97.  R o t a r y   m o v e m e n t   of  h a n d l e   81,  a n d  

h e n c e   m o v e m e n t   of  c a r r i a g e   66  i s   t h e n   a l l o w e d .  

O b v i o u s l y ,   b o t h   t he   main   l o c k   and  s e c o n d a r y  

l o c k s   c o u l d   have   any  s u i t a b l e   f o r m .   For  e x a m p l e ,   a  

s e c o n d a r y   l o c k   c o u l d   a l s o   be  p r o v i d e d   by  j o u r n a l l i n g  

h a n d l e   81  on  p i v o t   s h a f t   79  such   t h a t   h a n d l e   81  c o u l d  

be  r o c k e d   s l i g h t l y   t o w a r d   and  away  f rom  the   r e a r   f a c e  

of  m o d u l e   72.  A  l o c k i n g   lug  or  t he   l i k e   c o u l d   b e  

p r o v i d e d   on  h a n d l e   81  w h i c h   wou ld   t h e n   be  swung  i n t o  



e n g a g e m e n t   w i t h   one  of  a  p l u r a l i t y   of  r e c e s s e s   on  t h e  

r e a r   f a c e   of  m o d u l e   72.  A  s p r i n g   c o u l d   be  u s e d   o n  

h a n d l e   81  t h a t   wou ld   n o r m a l l y   b i a s   the   h a n d l e   i n t o  

t h i s   l o c k e d   p o s i t i o n .   Then ,   to  u n l o c k   the   h a n d l e .  

t h e   o p e r a t o r   wou ld   f i r s t   have   to  r o c k   the   h a n d l e   i n  

an  a p p r o p r i a t e   d i r e c t i o n   to  d i s e n g a g e   the   l o c k i n g   l u g  

b e f o r e   t he   h a n d l e   is  r o t a t e d .  

H o w e v e r ,   in  t he   e m b o d i m e n t   shown  in  t h e  

d r a w i n g s ,   l o n g i t u d i n a l   m o v e m e n t   of  s u p p o r t   c a r r i a g e  

66  is   a l l o w e d   on  s i d e   f r a m e   members   6  by  f i r s t  

u n l o c k i n g   the   main   l o c k   by  r o t a t i n g   t h r e a d e d   h a n d l e  

84  o u t w a r d l y ,   by  e n g a g i n g   b a l l   82  on  h a n d l e   81  w i t h  

one  h a n d ,   by  t h e n   p u s h i n g   i n w a r d l y   on  push   b u t t o n   87 

to  r e l e a s e   t he   a u x i l i a r y   l o c k ,   and  by  t h e n   r o t a t i n g  

h a n d l e   81  in  an  a p p r o p r i a t e   d i r e c t i o n   to  c a u s e   p i n i o n  

77  to  e i t h e r   c l i m b   or  d e s c e n d   r a c k   74  d e p e n d i n g   o n  

t h e   d i r e c t i o n   of  h a n d l e   r o t a t i o n .   In  a d d i t i o n   t o  

t h i s   l o n g i t u d i n a l   movemen t   up  and  down  e a c h   of  s i d e  

f r a m e   members   6,  e ach   b r a k e   62  may  a l s o   be  p i v o t e d  

f rom  a  f i r s t   p o s i t i o n   in  w h i c h   the   w o r k i n g   a x i s   o r  

o u t p u t   s h a f t   64  of  b r a k e   62  is  g e n e r a l l y   h o r i z o n t a l  

to  a  s e c o n d   p o s i t i o n   in  w h i c h   i t   is  g e n e r a l l y  

v e r t i c a l .   T h i s   p i v o t i n g   m o t i o n   is  a l l o w e d   by  t h e  

h i n g e   s t r u c t u r e   g e n e r a l l y   r e f e r r e d   to  as  100  in  F i g s .  

8  and  9 .  

R e f e r r i n g   now  to  F i g s .   8  and  9,  top   c l a m p  

67  of  e a c h   s u p p o r t   c a r r i a g e   66  i n c l u d e s   a  g e n e r a l l y  

o u t w a r d l y   e x t e n d i n g   L - s h a p e d   s u p p o r t   f l a n g e   101  t h e  

f r e e   l eg   102  of  w h i c h   p o i n t s   d o w n w a r d l y .   Leg  1 0 2  

i n c l u d e s   a  c i r c u l a r   b o s s   103  t h a t   c a r r i e s   t h e r e i n   a 

h i n g e   p i n   104  w h i c h   is  f i x e d l y   p i n n e d   at   105  to  b o s s  

103  so  as  to  be  n o n - r o t a t a b l e .   In  a d d i t i o n ,   s u p p o r t  

f l a n g e   101  a l s o   i n c l u d e s   a  g e n e r a l l y   v e r t i c a l  

c i r c u l a r   bos s   106  h a v i n g   a  l o c k i n g   p i n   107  c o n t a i n e d  



t h e r e i n .   P in   107  is  s p r i n g   b i a s e d   d o w n w a r d l y   by  a 

s p r i n g   108  c o n t a i n e d   i n s i d e   b o s s   106  w h i c h   b e a r s  

a g a i n s t   the   top   of  b o s s   106  and  an  e n l a r g e d   w a s h e r  

109  or  the   l i k e   on  p i n   107.   L o c k i n g   p in   107  can  b e  

moved  u p w a r d l y   on  a  h a n d l e   110  a t   the   top   end  of  p i n  

1 0 7 .  

R o t a t a b l y   c a r r i e d   on  h i n g e   p i n   104  is  a  

s u p p o r t   f r a m e   112  h a v i n g   a  f a i r l y   l a r g e   c i r c u l a r  

o p e n i n g   113  in  t h e   m i d d l e   t h e r e o f   and  h a v i n g   t w o  

e n l a r g e d   c i r c u l a r   b o s s e s   114  a t   e a c h   s i d e   t h e r e o f  

a l o n g   the   top   e d g e .   Each  of  t h e s e   b o s s e s   1 1 4  

i n c l u d e s   a  f l a n g e d   b u s h i n g   115  w h i c h   r e c e i v e s   h i n g e  

p i n   104  fo r   r o t a t a b l y   j o u r n a l l i n g   s u p p o r t   f r a m e   1 1 2  

on  t h e   p in   in  t h e   f a s h i o n   of  a  h i n g e .   One  of  t h e  

c i r c u l a r   b o s s e s   114  i n c l u d e s   a  g e n e r a l l y   r a i s e d  

p o r t i o n   f o r m i n g   a  cam  h a v i n g   f i r s t   and  s e c o n d   l o c k i n g  

r e c e s s e s   116  s p a c e d   a p a r t   90° .   R e c e s s e s   116  a r e  

s i z e d   to  e n g a g e   t h e   t a p e r e d   end  of  l o c k i n g   p i n   1 0 7  

f o r   l o c k i n g   s u p p o r t   f r a m e   112,   and  h e n c e   b r a k e s   62,  i n  

e i t h e r   one  of  two  p o s i t i o n s .   As  shown  in  F i g s .   8  a n d  

9,  c a s e   63  of  b r a k e   62  i n c l u d e s   a  p l u r a l i t y   o f  

t h r e a d e d   b o r e s   117  a r o u n d   the   p e r i p h e r y   t h e r e o f   w h i c h  

a r e   a c c e s s i b l e   f rom  e i t h e r   s i d e   of  c a s e   63.-   B r a k e  

c a s e   63  is  p r e f e r a b l y   m o u n t e d   to  t he   o u t s i d e   of  e a c h  

of  t h e   s u p p o r t   f r a m e s   112  by  b o l t s   118  w h i c h   e n g a g e  
in  b o r e s   117.   In  t h i s   m o u n t i n g   b r a k e   s h a f t   64 

e x t e n d s   i n w a r d l y   t h r o u g h   the   open  c i r c u l a r   o p e n i n g  

113  to  be  p o i n t e d   i n w a r d l y   t o w a r d   the   i n t e r i o r   o f  

e x e r c i s e   m a c h i n e   2 .  

Each  b r a k e   62  has  a  f i r s t   p o s i t i o n   in  w h i c h  

t h e   b r a k e   is  g e n e r a l l y   v e r t i c a l ,   w i t h   o u t p u t   s h a f t   64 

b e i n g   g e n e r a l l y   h o r i z o n t a l ,   a l l   as  shown  in  s o l i d  

l i n e s   in  F i g .   9.  H o w e v e r ,   when  i t   is  d e s i r e d   t o  

p i v o t   b r a k e   62  to  a  g e n e r a l l y   h o r i z o n t a l   p o s i t i o n ,  



w i t h   o u t p u t   s h a f t   64  t h e n   b e i n g   g e n e r a l l y   v e r t i c a l ,  

p i n   107  is  f i r s t   p u l l e d   u p w a r d l y   to  d i s e n g a g e   the   p i n  

f r o m   one  r e c e s s   116 .   The  e n t i r e   s u p p o r t   f r ame   112  i s  

t h e n   r o t a t e d   a b o u t   h i n g e   p in   104  u n t i l   b r a k e   62 

r e a c h e s   i t s   h o r i z o n t a l   p o s i t i o n   shown  in  p h a n t o m  

l i n e s .   At  t h i s   p o s i t i o n   the   o t h e r   r e c e s s   116  w i l l  

be  g e n e r a l l y   in  a l i g n m e n t   w i t h   t he   end  of  p in   1 0 7 .  

When  p in   107  is  r e l e a s e d ,   i t   w i l l   e n g a g e   the   o t h e r  

r e c e s s   116  and  l o c k   b r a k e   62  in  i t s   h o r i z o n t a l  

p o s i t i o n .   A c c o r d i n g l y ,   e a c h   b r a k e   62,  in  a d d i t i o n   t o  

b e i n g   l o n g i t u d i n a l l y   m o v a b l e   a l o n g   s i d e   f r a m e   m e m b e r s  

6,  is   a l s o   p i v o t a l   r e l a t i v e   t h e r e t o   by  v i r t u e   o f  

h i n g e   1 0 0 .  

A p p l i c a n t   has   f o u n d   t h a t   when  b r a k e s   62  a r e  

m o u n t e d   on  s u p p o r t   c a r r i a g e s   66  the   e n t i r e   a s s e m b l y  

is   r e l a t i v e l y   h e a v y .   The  r a c k   and  p i n i o n   means  a r e  

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

f o r   m o v i n g   c a r r i a g e   66  a l o n g   s i d e   f r ame   members   6 .  

H o w e v e r ,   some  e l e c t r i c a l l y   o p e r a t e d   b r a k e s   may  b e  

l i g h t   e n o u g h   s u c h   t h a t   t he   r a c k   and  p i n i o n   m e c h a n i s m  

may  not   be  n e e d e d .   In  s u c h   a  c a s e ,   s i m p l e   s l i d e  

m e m b e r s   c a r r i e d   on  t he   s i d e   f r a m e   members   may  s u f f i c e .  

The  E x e r c i s e   A t t a c h m e n t s   and  C o n n e c t i o n   Means  T h e r e f o r  

O b v i o u s l y ,   f o r   e x e r c i s e   m a c h i n e   2  to  p e r f o r m  

u s e f u l   e x e r c i s i n g   f u n c t i o n s ,   v a r i o u s   body  c o n t a c t i n g  

e x e r c i s e   a t t a c h m e n t s   must   be  c o u p l e d   to  the   r o t a r y  

o u t p u t   s h a f t s   64  of  b r a k e s   62.  F i g .   1  i l l u s t r a t e s   a 

f i r s t   a t t a c h m e n t   119  w h i c h   is  u s e f u l   fo r   p e r f o r m i n g  

arm  and  c h e s t   e x e r c i s e s .   F i g .   9  i l l u s t r a t e s   a  s e c o n d  

a t t a c h m e n t   120  w h i c h   is  u s e f u l   fo r   p e r f o r m i n g   v a r i o u s  

l e g   e x e r c i s e s .   G e n e r a l l y ,   e ach   of  t h e s e   a t t a c h m e n t s ,  

a l o n g   w i t h   two  o t h e r   a t t a c h m e n t s   w h i c h   c o m p r i s e   t h e  



e n t i r e   s e t   of  a t t a c h m e n t s   fo r   m a c h i n e   2,  i n c l u d e   a 

h o l l o w   s l e e v e   t h a t   f i t s   on to   b r a k e   s h a f t   64,  a n  

e l o n g a t e d   bar   or  arm  t h a t   e x t e n d s   o u t w a r d l y   f rom  t h e  

s l e e v e ,   and  a  body  c o n t a c t i n g   member  or  s e t   o f  

members   t h a t   a r e   p o s i t i o n e d   a t   t he   end  of  the   arm,  o r  

a l o n g   the   l e n g t h   of  t he   arm,  f o r   c o n t a c t i n g   the   b o d y  

member  b e i n g   e x e r c i s e d .   The  e x e r c i s e   a t t a c h m e n t  

shown  in  F i g .   9  w i l l   be  d e s c r i b e d   in  d e t a i l ,   but   t h e  

same  m a j o r   c o m p o n e n t s   a re   i n c l u d e d   in  e a c h   of  t h e  

o t h e r   a t t a c h m e n t s .  

F i g .   9  i l l u s t r a t e s   an  e x e r c i s e   a t t a c h m e n t  

120  of  t he   t y p e   u s e d   in  l eg   e x t e n s i o n   and  l eg   c u r  

e x e r c i s e s .   A t t a c h m e n t   120  c o m p r i s e s   an  L - s h a p e d   b a r  

122  h a v i n g   a  p a d d e d   r o l l e r   124  a t   one  end .   A l t h o u g h  

r o l l e r   124  is  shown  f i x e d   to  bar   122 ,   i t   c o u l d   b e  

a d j u s t a b l y   s e c u r e d   to  bar   122,  by  c o n n e c t i n g   i t   t o  

one  of  a  s e r i e s   of  s p a c e d   h o l e s   a l o n g   ba r   122,   t o  

v a r y   t he   e f f e c t i v e   l e n g t h   of  a t t a c h m e n t   120  to  s u i t  

the   i n d i v i d u a l   u s e r .   An  a d j u s t a b l e   s t r a p   126,   w h i c h  

c o u l d   have   V e l c r o   t y p e   f a s t e n e r s ,   i s   a t t a c h e d   t o  

r o l l e r   124  to  h e l p   s t r a p   the   u s e r ' s   f o o t   t h e r e t o .  

B e c a u s e   of  t he   use   of  b r a k e s   62  w h i c h   do  no t   n o r m a l l y  

have  a  r e s t o r i n g   f o r c e ,   s t r a p   126  is   n e e d e d   i n  

c e r t a i n   e x e r c i s e s   to  h e l p   the   u s e r   r e t u r n   a t t a c h m e n t  

120  and  b r a k e   s h a f t   64  to  t h e i r   i n i t i a l   p o s i t i o n s .  

A t t a c h m e n t   120  is   t h e   o n l y   one ,   h o w e v e r ,   w h i c h  

r e q u i r e s   s u c h   a  s t r a p .   The  o t h e r   end  of  bar   1 2 2  

i n c l u d e s   a  h o l l o w   s l e e v e   128  w h i c h   may  be  s l i p p e d  

over   s h a f t   64  of  b r a k e   62.  S l e e v e   128  i n c l u d e s   a  

c r o s s  

h o l e   129  w h i c h   may  be  a l i g n e d   w i t h   a  c r o s s   h o l e   1 3 0  

in  s h a f t   64.  A  l o c k i n g   p in   131  h a v i n g   a  b a l l   132  a t  

one  end  w h i c h   is  s p r i n g   b i a s e d   o u t w a r d l y   may  b e  

i n s e r t e d   t h r o u g h   h o l e s   129  and  130  when  t h e y   a r e  

a l i g n e d   to  l o c k   a t t a c h m e n t   120  to  s h a f t   64.  T h u s ,  



a t t a c h m e n t   120  must   be  r o t a t e d   by  the   u s e r   to  c a u s e  

r o t a r y   movemen t   of  s h a f t   6 4 .  

F i g s .   10  and  11  d i s c l o s e   a  s e c o n d   e m b o d i m e n t  

f o r   c o u p l i n g   a t t a c h m e n t   120,  or  any  of  t he   o t h e r  

a t t a c h m e n t s ,   to  b r a k e   s h a f t   64.  T h i s   e m b o d i m e n t   d o e s  

not   u t i l i z e   a  s e p a r a t e   l o c k i n g   p in   131  w h i c h   c o u l d  

i n a d v e r t e n t l y   be  l o s t   by  the   u s e r .   In  t he   s e c o n d  

e m b o d i m e n t   s l e e v e   128  g e n e r a l l y   has   an  i n c l i n e d  

a n n u l a r   ramp  134  l o c a t e d   g e n e r a l l y   a d j a c e n t   t he   s a m e  

s p o t   a t   w h i c h   c r o s s   h o l e   129  was.   Ramp  134  c o u l d  

a l s o   be  f o r m e d   as  a  g r o o v e   h a v i n g   a  r e c t a n g u l a r   c r o s s  
s e c t i o n .   In  a d d i t i o n ,   t he   o u t e r   end  of  s h a f t   64  now 

i n c l u d e s   two  l o c k i n g   l u g s   136  w h i c h   a r e   b i a s e d  

r a d i a l l y   o u t w a r d l y   by  s p r i n g s   137.   L o c k i n g   l u g s   1 3 6  

n o r m a l l y   p r o j e c t   o u t w a r d l y   f rom  t h e   e x t e r i o r  

c i r c u m f e r e n c e   of  s h a f t   64  so  as  to  be  e n g a g e d   in  r a m p  
134  and  c o u p l e   a t t a c h m e n t   120  to  s h a f t   64.  The  b o r e  

of  s l e e v e   128  and  the   o u t e r   s u r f a c e   of  s h a f t   64  h a v e  

m a t i n g   s p l i n e s   t h a t   a l l o w   r e s i s t a n c e   t o r q u e   to  b e  

t r a n s m i t t e d   b e t w e e n   b r a k e   62  and  a t t a c h m e n t   120.   I n  

a d d i t i o n ,   the   s e c o n d   e m b o d i m e n t   a l s o   i n c l u d e s   a  m e a n s  

f o r   r e l e a s i n g   or  camming  l u g s   136  r a d i a l l y   i n w a r d l y  

to  d i s e n g a g e   ramp  134  and  a l l o w   a t t a c h m e n t   120  to  b e  

s l i p p e d   o f f   s h a f t   64.  T h i s   r e l e a s i n g   means   c o m p r i s e s  

a  c i r c u l a r   knob  138  h e l d   in  p l a c e   in  a  c a v i t y   139  a t  

t he   o u t e r   end  of  s h a f t   64  by  a  s n a p   r i n g   140.  K n o b  

138  is  r o t a t a b l e   and  i n c l u d e s   two  d r i v e   p i n s   1 4 1  

w h i c h   e x t e n d   i n w a r d l y   and  a r e   c o u p l e d   to  l u g s   1 3 6  

r e s p e c t i v e l y .   When  knob  138  is  t u r n e d   in  t h e  

a p p r o p r i a t e   d i r e c t i o n ,   the   d r i v e   p i n s   141  w i l l  

r e t r a c t   l u g s   136  a g a i n s t   the   b i a s   of  s p r i n g s   1 3 7 .  

T h i s   a l l o w s   l u g s   136  to  d i s e n g a g e   ramp  134  to  a l l o w  

r e m o v a l   of  a t t a c h m e n t   1 2 0 .  



The  C o n t r o l l e r  

As  p r e v i o u s l y   m e n t i o n e d ,   an  e l e c t r o n i c  

c o n t r o l l e r   or  c o n t r o l   s y s t e m   200  is   p r o v i d e d   f o r  

a l l o w i n g   the   u s e r   to  s e t   t he   e f f o r t   l e v e l   or  f o r c e  

p r o v i d e d   by  b r a k e s   62  d e p e n d i n g   upon  the   c o n f i g u r -  

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

e x e r c i s e d ,   and  the   o v e r a l l   c o n d i t i o n i n g   l e v e l   of  t h e  

u s e r .   F u r t h e r ,   t he   e l e c t r o n i c   c o n t r o l   s y s t e m   p e r m i t s  

t h e   u s e r   to  s e t   a  f i r s t   t o r q u e   s e t t i n g   f o r   o n e  

d i r e c t i o n   of  movemen t   of  t he   b r a k e   s h a f t s   6 4 ,  

c o r r e s p o n d i n g   to  a  f i r s t   h a l f - c y c l e   of  t h e   e x e r c i s e ,  

and  a  s e c o n d   t o r q u e   s e t t i n g   f o r   t he   r e t u r n   m o v e m e n t  

or  s e c o n d   h a l f - c y c l e .   A p p l i c a n t   b e l i e v e s   t h i s   i s  

i m p o r t a n t   s i n c e   i t   a l l o w s   t h e   u s e r   to  s e t   or  " t a i l o r "  

t h e   f o r c e   l e v e l s   in  e a c h   h a l f - c y c l e   to  t h e   s t r e n g t h  

of  t he   m u s c l e   g r o u p s   b e i n g   e x e r c i s e d   in  t h a t  

p a r t i c u l a r   h a l f - c y c l e .   T h u s ,   t he   f o r c e   l e v e l s   in  t h e  

s e c o n d   h a l f - c y c l e   c o u l d   be  h i g h e r   or  l o w e r   t h a n   t h e  

f o r c e   l e v e l s   in  t he   f i r s t   h a l f - c y c l e .   D u r i n g  

e x e r c i s e   the   c o n t r o l   s y s t e m   a l s o   m o n i t o r s   o p e r a t i o n  

and  p r o v i d e s   the   u s e r   w i t h   c o n v e n i e n t   d i s p l a y s   of  t h e  

number   of  r e p e t i t i o n s   of  t he   e x e r c i s e   c y c l e   p e r  

m i n u t e ,   t o t a l   number   of  r e p e t i t i o n s   per   s e s s i o n ,   r a t e  

of  e n e r g y   e x p e n d e d   per   hour   and  the   c u m u l a t i v e   t o t a l  

e n e r g y   e x p e n d e d   d u r i n g   the   s e s s i o n .  

A l t h o u g h   t he   c o n t r o l   s y s t e m   of  t h i s   i n v e n t i o n  

c o u l d   t a k e   a  number   of  d i f f e r e n t   f o r m s ,   t h e   p r e f e r r e d  

fo rm  is  a  m i c r o p r o c e s s o r - b a s e d   c o n t r o l l e r   s u c h   a s  

i n d i c a t e d   in  F i g .   12.  F i g .   12  is  shown  in  b l o c k  

d i a g r a m   form  w i t h   s i g n a l   c o n n e c t i o n s   b e t w e e n  

f u n c t i o n a l   b l o c k s   g e n e r a l l y   i n d i c a t e d   by  s i n g l e  

c o n t r o l   l i n e s .   I t   w i l l   be  a p p r e c i a t e d ,   h o w e v e r ,   t h a t  

in  p r a c t i c e   m u l t i p l e   s i g n a l   or  c o n t r o l   l i n e s   may  b e  



r e q u i r e d ,   d e p e n d i n g   on  the  number  and  t ype   of  p o r t s  
of  t he   m i c r o p r o c e s s o r ,   i . e .   s e r i a l   or  p a r a l l e l ,   a n d  

r e q u i r e m e n t s   for   p r o v i d i n g   c h i p   s e l e c t   and  c l o c k  

s i g n a l s   to  i n d i v i d u a l   c i r c u i t s ,   as  we l l   as  power  a n d  

g r o u n d   c o n n e c t i o n s   as  a re   g e n e r a l l y   known  in  t h e  

a r t .   T h e s e   have  been  o m i t t e d   from  the  f i g u r e   f o r  

p u r p o s e s   of  c l a r i t y   and  b e c a u s e   such  d e t a i l s   a r e  

g e n e r a l l y   known  in  the   a r t   and  w i l l   v a r y   d e p e n d i n g   o n  
t he   p a r t i c u l a r   t ype   of  m i c r o p r o c e s s o r   and  o t h e r  

c i r c u i t s   u s e d .  

In  F i g .   12.  r e f e r e n c e   210  d e s i g n a t e s   a 

m i c r o p r o c e s s o r   wh ich   has  a  number  of  i n p u t   and  o u t p u t  

p o r t s   and  wh ich   i n c l u d e s   a  ROM  memory  c o n t a i n i n g   a n  

o p e r a t i n g   p r o g r a m   for   the  c o n t r o l   s y s t e m   as  i s  

e x p l a i n e d   f u r t h e r   b e l o w .   A  k e y b o a r d   220  is  p r o v i d e d  

to  e n a b l e   the   u s e r   to  e n t e r   t o r q u e   s e t t i n g s   i n t o   t h e  

c o n t r o l l e r .   The  p r e f e r r e d   e m b o d i m e n t   p e r m i t s   20  t o  

200  f o o t - p o u n d   s e t t i n g s ,   a l t h o u g h   the   m a c h i n e   c o u l d  

be  d e s i g n a t e d   for   o t h e r   v a l u e s .   K e y b o a r d   220  is  a  
c o n v e n t i o n a l   keypad   c o m p r i s i n g   an  a r r a y   of  16 

s w i t c h e s ,   one  fo r   each   of  the  d i g i t s   z e ro   t h r o u g h  

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

two  r e s e t   s w i t c h e s .   The  d i r e c t i o n   i n d i c a t i n g  

s w i t c h e s   a re   for   "up"  and  "down" ,   " i n " ,   and  " o u t " ,  

c o r r e s -  

p o n d i n g   to  the  p o s s i b l e   m o v e m e n t s   of  the   b r a k e s  

d e p e n d i n g   on  the   o r i e n t a t i o n   t h e r e o f .   The  two  r e s e t  

s w i t c h e s   a re   fo r   r e s e t t i n g   the  t o t a l   r e p e t i t i o n s   a n d  

the   t o t a l   e n e r g y   b u r n e d ,   r e s p e c t i v e l y .   K e y b o a r d   2 2 0  

c o m m u n i c a t e s   w i t h   m i c r o p r o c e s s o r   210  over   d a t a   l i n e  

221,   w h i c h   fo r   c o n v e n i e n c e ,   is  shown  as  a  s i n g l e   l e a d  

in  F i g .   12,  but  wh ich   in  r e a l i t y   may  c o m p r i s e   a 

number   of  d a t a   l e a d s   d e p e n d i n g   upon  the  d e s i g n   of  t h e  

k e y b o a r d   and  the   i n p u t   p o r t   s t r u c t u r e   of  t h e  

m i c r o p r o c e s s o r ,   as  is  g e n e r a l l y   k n o w n .  



A  p l u r a l i t y   of  mode  i n d i c a t o r   l i g h t s   2 3 1 - 2 3 6  

a r e   p r o v i d e d   on  the   c o n t r o l   p a n e l   fo r   i n d i c a t i n g   t h e  

c u r r e n t   modes  of  t he   d i s p l a y s ,   and  t h e s e   a r e  

c o n t r o l l e d   by  m i c r o p r o c e s s o r   210  t h r o u g h   d a t a   o u t p u t  

l i n e   237,   w h i c h   in  r e a l i t y   c o m p r i s e s   a  number   o f  

i n d i v i d u a l   d a t a   l e a d s .   C o n t r o l   l i g h t s   2 3 1 - 2 3 6   c a n  

c o n s i s t   of  LED's   w i t h   s u i t a b l e   t r a n s i s t o r   d r i v e r s   a s  

is  g e n e r a l l y   k n o w n .  

In  a d d i t i o n   to  the   mode  i n d i c a t o r   L E D ' s ,  

t h r e e   n u m e r i c   d i g i t a l   d i s p l a y s   240,  245,   and  250  a r e  

p r o v i d e d   fo r   d i s p l a y i n g   n u m e r i c   d a t a   f o r   t o r q u e ,  

r e p e t i t i o n s   and  e n e r g y   b u r n .   These   can  c o m p r i s e  

l i q u i d   c r y s t a l   d i s p l a y s   or  LED  d i s p l a y s   as  a r e  

g e n e r a l l y   known,   and  p e r f e r a b l y   p r o v i d e   4  d i g i t s   o f  

d i s p l a y   e a c h .   D i s p l a y s   240,  245  and  250  a re   d r i v e n  

by  d i s p l a y   d r i v e r s   241,   246,  and  251.  r e s p e c t i v e l y ,  

w h i c h   in  t u r n   r e c e i v e   d a t a   f rom  a  d a t a   l i n e   260.   F o r  

c o n v e n i e n c e   in  c i r c u i t   l a y o u t ,   a  s e r i a l   o u t p u t   p o r t  

of  t he   m i c r o p r o c e s s o r   may  be  u sed   w i t h   a  s i n g l e   d a t a  

l i n e   260  g o i n g   to  a l l   t h r e e   d i s p l a y   d r i v e r s ,   and  w i t h  

c h i p   s e l e c t   l i n e s   ( n o t   shown)  c o n n e c t i n g   from  t h e  

m i c r o p r o c e s s o r   to  t he   d r i v e r s   241,  246  and  2 5 1  

s e p a r a t e l y   to  a d d r e s s   d a t a   t h e r e t o .   The  d r i v e r s  

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

m i c r o p r o c e s s o r .  

The  c o n t r o l l e r ,   or  at   l e a s t   a  p o r t i o n  

t h e r e o f   c o n t a i n i n g   the   k e y b o a r d ,   i n d i c a t o r   LED's  a n d  

d i s p l a y s   a r e   p r e f e r a b l y   m o u n t e d   in  a  c o n t r o l   b o x  

m o u n t e d   on  or  a d j a c e n t   the   e x e r c i s e   m a c h i n e ,   a n d  

p e r f e r a b l y   w i t h   t he   c o n t r o l   p a n e l   t h e r e o f  

p o s i t i o n a b l e   fo r   c o n v e n i e n t   a c c e s s   and  v i e w i n g   by  t h e  

u s e r .  

R e f e r e n c e   number   270  d e s i g n a t e s   the  s e n s i n g  

p o t e n t i o m e t e r   a s s o c i a t e d   w i t h   one  of  t he   b r a k e s .  



T h i s   p o t e n t i o m e t e r   is  u sed   for   r e a d i n g   out   t h e  

a n g u l a r   p o s i t i o n   of  the   b r a k e   s h a f t   to  p r o v i d e  

p o s i t i o n   i n p u t   i n f o r m a t i o n   to  the  c o n t r o l   s y s t e m .  

P r e f e r a b l y ,   p o t e n t i o m e t e r   270  is  m a n u f a c t u r e d  

i n t e g r a l l y   w i t h   one  of  the   b r a k e s   62  and  i s  

p o s i t i o n e d   w i t h i n   t h e   h o u s i n g   t h e r e o f .   S o u r c e s   o f  

v o l t a g e   and  g r o u n d   a r e   a p p l i e d   to  p o t e n t i o m e t e r   2 7 0 ,  

and  the   v a r i a b l e   t a p   t h e r e o f   c o n n e c t s   v i a   l e a d   211  t o  

an  a n a l o g   to  d i g i t a l   c o n v e r t e r   212.   The  d i g i t a l  

o u t p u t   of  A/D  c o n v e r t e r   212  is  o u t p u t   ove r   d a t a   l i n e s  

213  to  an  i n p u t   p o r t   of  m i c r o p r o c e s s o r   2 1 0 .  

A  d a t a   o u t p u t   p o r t   of  m i c r o p r o c e s s o r   2 1 0  

c o n n e c t s   ove r   d a t a   l i n e   280  to  d i g i t a l   to  a n a l o g  

c o n v e r t e r   281.   The  a n a l o g   o u t p u t   f rom  t h i s   c o n v e r t e r  

c o n n e c t s   t h r o u g h   l i n e   282  to  an  o f f s e t ,   g a i n   a n d  

b a l a n c e   c o n t r o l   n e t w o r k   283,   w h i c h   in  t u r n   c o n n e c t s  

to  i n p u t s   to  o p e r a t i o n a l   a m p l i f i e r s   284  and  285.   t h e  

o u t p u t s   of  t h e s e   a m p l i f i e r s   c o n n e c t   to  p o w e r  
t r a n s i s t o r s   286  and  287,   whose  e m i t t e r s   a r e   c o n n e c t e d  

to  g r o u n d   and  whose   c o l l e c t o r s   a r e   c o n n e c t e d   t o  

c o n t r o l   c u r r e n t   f l o w   t h r o u g h   the  w i n d i n g s   of  t h e  

b r a k e s   62.  T h u s ,   t he   o u t p u t   s i g n a l s   p r o v i d e d   at   d a t a  

l i n e   280  w i l l   be  c o n v e r t e d   i n t o   a n a l o g   s i g n a l s   w h i c h  

a r e   a m p l i f i e d   and  u s e d   to  c o n t r o l   t he   t o r q u e   of  t h e  

b r a k e s   62.  The  n e t w o r k   283  is  p r o v i d e d   as  a  f a c t o r y  

a d j u s t m e n t   to  p r o v i d e   o f f s e t   and  g a i n   a d j u s t m e n t s   t o  

a l l o w   m a t c h i n g   of  t he   o u t p u t   t o r q u e   of  b r a k e s   62,  t o  

c o r r e c t   fo r   any  m a n u f a c t u r i n g   t o l e r a n c e   in  t h e i r  

t o r q u e - c u r r e n t   c h a r a c t e r i s t i c s ,   so  t h a t   in  o p e r a t i o n  

b o t h   w i l l   p r o v i d e   the   same  t o r q u e .  

A  r e a l   t i m e   c l o c k   i n p u t   is  p r o v i d e d   to  t h e  

m i c r o p r o c e s s o r ,   w h i c h   f o r   c o n v e n i e n c e   is  d e r i v e d   f r o m  

the   6 0 - c y c l e   l i n e   c u r r e n t ,   s i n c e   t h i s   is  f a s t   e n o u g h  

f o r   p u r p o s e s   of  t h i s   c o n t r o l   s y s t e m .   The  l i n e  



v o l t a g e   is  a p p l i e d   to  a  s w i t c h   t r a n s i s t o r   290  w h i c h  

c a u s e s   s w i t c h i n g   on  c o n t r o l   l e a d   292  at  t he   60  Hz 

l i n e   f r e q u e n c y ,   and  t h i s   is  c o n n e c t e d   to  an  i n p u t   o f  

the   m i c r o p r o c e s s o r   as  a  c l o c k   r e f e r e n c e .   A  s e p a r a t e  

h i g h   f r e q u e n c y   c l o c k   ( n o t   shown)   is  p r o v i d e d   as  i s  

g e n e r a l l y   known  f o r   o p e r a t i o n   of  t he   m i c r o p r o c e s s o r  

i t s e l f .  

A  f u r t h e r   o u t p u t   of  m i c r o p r o c e s s o r   2 1 0  

c o n n e c t s   v i a   l i n e   to  a  o n e - s h o t   c i r c u i t   296 ,   t h e  

o u t p u t   of  w h i c h   c o n n e c t s   v i a   l i n e   297  to  a  r e s e t  

i n p u t   of  m i c r o p r o c e s s o r   210 .   t h i s   c i r c u i t   s e r v e s   a s  

a  " w a t c h d o g "   f u n c t i o n   w h i c h   is  e x p l a i n e d   b e l o w .  

The  g e n e r a l   o p e r a t i o n   of  t he   c o n t r o l   s y s t e m  

is  as  f o l l o w s .   Upon  power   up  t he   t o t a l   r e p e t i t i o n s  

and  t o t a l   e n e r g y   c o u n t s   a r e   c l e a r e d   and  t h e   t o r q u e  

f o r   b o t h   h a l f - c y c l e s   of  t he   b r a k e s   a r e   p r e s e t   a t   t h e  

d e f a u l t   s e t t i n g   of  20  f o o t - p o u n d s .   The  o p e r a t o r   may  

t h e n   e n t e r   t he   d e s i r e d   f o o t - p o u n d s   of  t o r q u e   f o r   t h e  

up  or  in  d i r e c t i o n s ,   and  the   down  or  out   d i r e c t i o n s ,  

by  e n t e r i n g   t he   a p p r o p r i a t e   n u m b e r s   on  t h e   k e y b o a r d  

and  t h e   a p p r o p r i a t e   d i r e c t i o n a l   s y m b o l ,   i . e .   u p ,  

down,  in  or  o u t .   The  u s e r   t h e n   b e g i n s   t he   e x e r c i s e .  

D u r i n g   t he   e x e r c i s e   t he   c o n t r o l l e r   c o n -  

t i n u a l l y   s e n s e s   p o s i t i o n   of  the   b r a k e s   by  s e n s i n g  

v o l t a g e   on  the   s e n s i n g   p o t e n t i o m e t e r   270  and  c o m m a n d s  

the   p r e s e l e c t e d   t o r q u e   c o r r e s p o n d i n g   to  t he   p r e s e n t l y  

o c c u r r i n g   d i r e c t i o n   of  m o t i o n .   By  c o m p a r i n g  

s u c c e s s i v e   p o s i t i o n   m e a s u r e m e n t s ,   d i r e c t i o n   of  m o t i o n  

of  t h e   b r a k e   can  be  d e t e r m i n e d   as  w e l l   as  t h e  

b e g i n n i n g   and  e n d i n g   of  t he   h a l f - c y c l e s .   T h i s   i s  

p r e f e r a b l e   to  u s i n g   l i m i t   s w i t c h e s   or  t he   l i k e   f o r  

s e n s i n g   b r a k e   p o s i t i o n ,   s i n c e   t h a t   t e c h n i q u e   w o u l d  

a s s u m e   or  r e q u i r e   t h a t   the   u s e r   a l w a y s   move  t h e  

b r a k e s   t h r o u g h   a  g i v e n   a r c .   H o w e v e r ,   d i f f e r e n t   a r c  



l e n g t h s   w i l l   be  u s e d   d e p e n d i n g   on  the   u s e r   and  t h e  

s p e c i f i c   m u s c l e   g r o u p s   b e i n g   e x e r c i s e d ,   and  w i l l   a l s o  

v a r y   s l i g h t l y   on  d i f f e r e n t   r e p e t i t i o n s   w i t h i n   a  s e t .  

For  t h e s e   r e a s o n s   i t   is  p r e f e r a b l e   to  s e n s e   p o s i t i o n  

o n l y   and  l e t   t he   u s e r   d e f i n e   h i s   own  r e p e t i t i o n  

h a l f - c y c l e   s t a r t i n g   p o i n t s .   The  p o s i t i o n   of  t h e  

s e n s o r   is  r e a d   60  t i m e s   a  s e c o n d   and  by  c o m p a r i n g   t h e  

p r e v i o u s   v a l u e   f rom  the   s e n s o r ,   t he   p r o c e s s o r   c a n  
d e t e r m i n e   t he   d i r e c t i o n   of  movemen t   or  if   movement   o f  

the   b r a k e s   has  s t o p p e d .   When  the   u s e r   s t o p s ,   m a r k i n g  
the   end  of  a  h a l f - c y c l e   of  the   e x e r c i s e ,   s t o p p a g e   o f  

the   b r a k e   s h a f t s   w i l l   be  d e t e c t e d .   If  t he   s t o p p a g e  
l a s t s   f o r   more  t h a n   a  p r e d e t e r m i n e d   s m a l l   amoun t   o f  

t i m e ,   f o r   e x a m p l e   1 / 1 0   of  a  s e c o n d ,   t he   c o n t r o l l e r  

commands  an  o u t p u t   of  the   minimum  of  20  f o o t - p o u n d s .  

When  m o t i o n   is  a g a i n   d e t e c t e d   and  has  e x c e e d e d   a  
s m a l l   p r e d e t e r m i n e d   a m o u n t ,   fo r   e x a m p l e   t h r e e  

d e g r e e s ,   t he   c o n t r o l l e r   s e t s   the   a p p r o p r i a t e  

p r e s e l e c t e d   t o r q u e   c o r r e s p o n d i n g   to  t he   d i r e c t i o n   o f  

the   s e n s e d   m o t i o n ,   i . e .   u p / i n   or  d o w n / o u t .   S e t t i n g  
the   t o r q u e   to  a  minimum  v a l u e   upon  d e t e c t i o n   o f  

s t o p p a g e   is  p r e f e r a b l e   to  c h a n g i n g   t o r q u e   o n l y   on  a  

c h a n g e   of  d i r e c t i o n ,   b e c a u s e   if   t he   u s e r   has  s e t   a 

h i g h   d i f f e r e n t i a l   in  t o r q u e   fo r   t he   two  h a l f - c y c l e s ,  

a  s i t u a t i o n   m i g h t   o c c u r   when  at   t h e   end  of  a n  
e x t e n s i o n   t h e   u s e r   would   not   be  a b l e   to  s t a r t   t h e  

r e t u r n   c o n t r a c t i o n   b e c a u s e   the   t o r q u e   is  too  h i g h .  
If  t he   c o n t r o l l e r   is  w a i t i n g   fo r   a  c h a n g e   o f  

d i r e c t i o n   b e f o r e   c h a n g i n g   the   t o r q u e ,   t h i s   may  as  a 

p r a c t i c a l   m a t t e r   p r e v e n t   the   u s e r   f rom  s t a r t i n g   t h e  

r e t u r n   h a l f - c y c l e .   S e t t i n g   to  a  n o m i n a l l y   s m a l l  

t o r q u e   upon  s t o p p a g e ,   t h e n   q u i c k l y   to  the   p r e s e t  
v a l u e   on  the   r e t u r n   h a l f - c y c l e   a v o i d s   t h a t   p r o b l e m .  

At  t he   end  of  a  c y c l e ,   t he   c o n t r o l l e r   c a l c u -  



l a t e s   t h e   number   of  r e p e t i t i o n s   pe r   m i n u t e   b a s e d   o n  

the   l e n g t h   of  t i m e   f o r   t he   c y c l e   as  m e a s u r e d   by  t h e  

r e a l   t i m e   r e f e r e n c e   fo r   b e g i n n i n g   and  e n d i n g   of  t h e  

c y c l e .   The  c o n t r o l l e r   a l s o   c a l c u l a t e s   the   e n e r g y ,   i n  

k i l o c a l o r i e s .   r e q u i r e d   f o r   the   h a l f - c y c l e   by  n o t i n g  

the   d i f f e r e n c e   b e t w e e n   t h e   s t a r t i n g   and  s t o p p i n g  

p o s i t i o n s   of  t h e   s e n s o r   f o r   t he   h a l f - c y c l e   ( t h e  

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

a n g l e   b e i n g   k n o w n ) ,   and  m u l t i p l y i n g   by  the   s e t   t o r q u e  

fo r   t h a t   h a l f - c y c l e   and  the   a p p r o p r i a t e   c o n v e r s i o n  

f a c t o r .   The  t i m e   r a t e   of  e n e r g y   u s e d   ( p o w e r )   t i m e  

can  be  c a l c u l a t e d   s i n c e   the   r e a l   t i m e   f o r   t h e   c y c l e  

is  a l s o   m e a s u r e d .   T h i s   is  c a l c u l a t e d   in  k i l o c a l o r i e s  

per   h o u r   and  d i s p l a y e d .   At  t he   same  t i m e ,   t h e   t o t a l  

k i l o c a l o r i e s   of  e n e r g y   u s e d   f o r   t h e   e x e r c i s e   s e s s i o n ,  

s i n c e   power   on,  is  u p d a t e d .  

D i f f e r e n t   t y p e s   of  d i s p l a y   a r e   p o s s i b l e ,  

bu t   f o r   c o n v e n i e n c e   t he   p r e f e r r e d   e m b o d i m e n t   u s e s  

d i s p l a y s   240,   245  and  250  to  d i s p l a y   one  q u a n t i t y  

d u r i n g   the   f i r s t   h a l f - c y c l e   and  a  s e p a r a t e ,   r e l a t e d  

q u a n t i t y   d u r i n g   the   s e c o n d   h a l f - c y c l e   of  t he   e x e r c i s e  

c y c l e .   S p e c i f i c a l l y ,   d i s p l a y   240  d i s p l a y s   t h e   p r e s e t  

t o r q u e   c o r r e s p o n d i n g   to  t he   c u r r e n t   h a l f - c y c l e .  

D i s p l a y   245  d i s p l a y s   r e p e t i t i o n s   per   m i n u t e   on  t h e  

f i r s t   h a l f - c y c l e   of  t he   e x e r c i s e   c y c l e ,   and  t o t a l  

r e p e t i t i o n s   on  the   s e c o n d   h a l f - c y c l e ,   w i t h   t h e  

a p p r o p r i a t e   s i g n a l   LED  233  or  234  i n d i c a t i n g   t h e  

q u a n t i t y   b e i n g   d i s p l a y e d .   S i m i l a r l y ,   d i s p l a y   250  i s  

u s e d   to  show  the   r a t e   of  e n e r g y   in   k i l o c a l o r i e s   p e r  
hour   on  the   f i r s t   h a l f - c y c l e   and  t he   t o t a l  

k i l o c a l o r i e s   shown  on  t he   s e c o n d   h a l f - c y c l e ,   w i t h   t h e  

c o r r e s p o n d i n g   LED  235  or  236.   O b v i o u s l y ,   s e p a r a t e  

d i s p l a y s   c o u l d   be  u s e d   f o r   t h e s e   f u n c t i o n s ,   or  a n  

o p e r a t o r   a d j u s t a b l e   mode  s e l e c t i o n   s w i t c h   c o u l d   b e  



p r o v i d e d ,   bu t   t h i s   t e c h n i q u e   is  b e l i e v e d   to  be  m o r e  

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

g i v i n g   f u l l   i n f o r m a t i o n   and  not   r e q u i r i n g   o p e r a t o r  

a c t i o n .  

If  d e s i r e d ,   t he   o p e r a t o r   can  r e s e t   the   t o t a l  

r e p e t i t i o n s   and  t o t a l   e n e r g y   by  p u s h i n g   the   a p p r o p r i -  

a t e   r e s e t   k e y s .  

R e f e r r i n g   now  to  F i g s .   13A-13C,   a  f l o w c h a r t  

f o r   the   p r o g r a m m i n g   f o r   m i c r o p r o c e s s o r   210  i s  

i n d i c a t e d .   Upon  o c c u r r e n c e   of  i n i t i a l   power  up,  o r  

upon  o c c u r r e n c e   of  a  r e s e t   due  to  t he   t i m e - o u t   o f  

w a t c h d o g   t i m e r   296,   c o n t r o l   b e g i n s   as  i n d i c a t e d   b y  

r e f e r e n c e   number   301  in  F i g .   13.  c o n t r o l   t h e n  

p r o c e e d s   to  b l o c k   302  f o r   s y s t e m   i n i t i a l i z a t i o n .  

S p e c i f i c a l l y ,   t he   d i s p l a y s   a r e   z e r o e d ,   t h e  

a c c u m u l a t e d   r e p e t i t i o n s   and  k i l o c a l o r i e s   a r e   z e r o e d ,  

and  the   minimum  v a l u e   of  20  f o o t - p o u n d s   of  t o r q u e   i s  

commanded  to  t he   b r a k e s .   C o n t r o l   t h e n   p a s s e s   to  t h e  

d e c i s i o n   b l o c k   of  t he   f l o w c h a r t   i n d i c a t e d   b y  

r e f e r e n c e   number   303.   t he   60  Hz  i n p u t   f rom  l e a d   392  

is  t e s t e d .   If  low,   c o n t r o l   l o o p s   back   and  t h e  

p r o c e s s o r   w a i t s   f o r   a  h i g h   i n p u t .   When  t h a t   o c c u r s  

c o n t r o l   p a s s e s   to  b l o c k   304.   The  r e a l   t ime   is  t h e n  

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

60  Hz  i n p u t   so  t h a t   t he   r e a l   t i m e   is  a v a i l a b l e   f o r  

c a l c u l a t i o n s .   The  t i m e   is  a l s o   a c c u m u l a t e d   fo r   t h e  

p r e s e n t   d i r e c t i o n   of  m o t i o n   of  the   b r a k e s ,   i . e .  

u p / d o w n   or  i n / o u t   as  t he   c a s e   may  b e .  

C o n t r o l   t h e n   p a s s e s   to  b l o c k   305,  w h e r e   t h e  

p r e s e n t   b r a k e   p o s i t i o n   is  r e a d   f rom  p o t e n t i o m e t e r   2 7 0  

t h r o u g h   A  to  D  c o n v e r t e r   212.   T h i s   b r a k e   p o s i t i o n  

v a l u e   w i l l   s u b s e q u e n t l y   be  u s e d   f o r   d e t e c t i n g  

o c c u r r e n c e   of  end  of  a  h a l f - c y c l e ,   but   c e r t a i n   o t h e r  

t a s k s   a re   p e r f o r m e d   f i r s t .   D e c i s i o n   b l o c k   310  a n d  



c o n t r o l   b l o c k s   311  and  312  a r e   u s e d   in  c o n j u n c t i o n  

w i t h   t he   w a t c h d o g   one  s h o t   296  of  F i g .   12,  to  g u a r d  

a g a i n s t   m a l f u n c t i o n .   I t   is  t h e o r e t i c a l l y   p o s s i b l e  

t h a t   some  e r r o r   c o n d i t i o n   f o r   e x a m p l e   c a u s e d   b y  
e l e c t r i c a l   i n t e r f e r e n c e   or  t he   l i k e   c o u l d   c a u s e  

f a u l t y   d a t a   or  i n s t r u c t i o n   b i t s   to  o c c u r ,   and  t h e  

w a t c h d o g   f e a t u r e   p r o t e c t s   a g a i n s t   s y s t e m   h a n g - u p .  

A l s o ,   a t   d e c i s i o n   b l o c k   310  i f   an  i n c o r r e c t   t o r q u e  

v a l u e ,   i . e .   one  b e l o w   20  f o o t - p o u n d s   or  one  h i g h e r  

t h a n   200  f o o t - p o u n d s ,   is   p r e s e n t ,   c o n t r o l   b r a n c h e s   t o  

b l o c k   311  w h i c h   c a u s e s   w a i t i n g   u n t i l   a  r e s e t   o c c u r s  

f rom  the   w a t c h d o g   t i m e - o u t .   If  an  a p p r o p r i a t e   v a l u e  

is  f o u n d   a t   d e c i s i o n   b l o c k   310,  c o n t r o l   p a s s e s   t o  

b l o c k   312  w h i c h   c a u s e s   a  s t r o b e   o u t p u t   on  l i n e   295  o f  

F i g .   12  to  t he   w a t c h d o g   one  s h o t   296 .   In  n o r m a l  

o p e r a t i o n ,   t h e   m i c r o p r o c e s s o r   w i l l   p a s s   a l l   t he   w a y  

t h r o u g h   the   e n t i r e   f l o w   c h a r t   of  F i g .   13  and  r e t u r n  

to  b l o c k   312  p r i o r   to  t he   t i m e - o u t   v a l u e   of  one  s h o t  

296,   w i t h   t he   r e s u l t   t h a t   t he   w a t c h d o g   one  s h o t   i s  

c o n t i n u a l l y   r e s e t   and  n e v e r   t i m e s   o u t .   H o w e v e r ,   i f  

c o n t r o l   has  p a s s e d   to  b l o c k   311  as  p r e v i o u s l y  

d e s c r i b e d ,   or  if   due  to  some  f a u l t y   i n s t r u c t i o n  

c a u s e d   by  i n t e r f e r e n c e   or  e r r o r s ,   t he   p r o g r a m   h a s  

hung  up  at   some  p o i n t ,   r e - s t r o b i n g   of  t h e   w a t c h d o g  

w i l l   no t   o c c u r   and  i t   w i l l   t i m e - o u t ,   r e s u l t i n g   in  a 

r e s e t   and  new  i n i t i a l i z a t i o n ,   a t   b l o c k s   301  and  302  

a b o v e .  

In  n o r m a l   o p e r a t i o n ,   f o l l o w i n g   t h e   s t r o b i n g  

of  t h e   w a t c h d o g   a t   b l o c k   312,   c o n t r o l   p a s s e s   to  b l o c k  

313  in  w h i c h   t he   k e y b o a r d   is  s c a n n e d   f o r   k e y  

a c t i v a t i o n .   If  a  n u m e r i c a l   key  a c t i v a t i o n   o c c u r s ,  

t he   c o r r e s p o n d i n g   n u m b e r s   a r e   a c c u m u l a t e d   f o r   use   i n  

s e t t i n g   a  t o r q u e   v a l u e   f o r   the   c o r r e s p o n d i n g  

h a l f - c y c l e .   If  a  r e s e t   key  f o r   t o t a l   r e p e t i t i o n s   o r  



t o t a l   e n e r g y   bu rn   is  d e p r e s s e d ,   t h e n   the   a p p r o p r i a t e  

v a l u e   is  r e s e t   to  z e r o .   If  t h e r e   is  a  c h a n g e   in  a 

t o r q u e   v a l u e   or  if  t o t a l   r e p e t i t i o n s   or  e n e r g y   h a s  

been   r e s e t ,   the   a p p r o p r i a t e   c h a n g e   is  made  in  t h e  

d i s p l a y   a t   b l o c k s   314  and  315.   C o n t r o l   t h e n   p a s s e s  

to  b l o c k   316  w h i c h   t ime   out   and  c l e a r s   any  k e y b o a r d  

e n t r i e s   o l d e r   t h a n   8  s e c o n d s   w i t h o u t   d e p r e s s i o n   of  a 

d i r e c t i o n   k e y .  

At  d e c i s i o n   b l o c k   317,   the   60  Hz  i n p u t   f r o m  

l e a d   292  is  a g a i n   t e s t e d ,   t h i s   t ime   f o r   a  l o w  

c o n d i t i o n .   If  i t   is  not   low,  c o n t r o l   l o o p s   back  a n d  

w a i t s   u n t i l   t he   i n p u t   does   go  low.   Then  c o n t r o l  

p a s s e s   to  a  d e c i s i o n   b l o c k   318  w h i c h   t e s t s   w h e t h e r  

b r a k e   m o v e m e n t   has  o c c u r r e d .   T h i s   is  done  by  r e a d i n g  

t h e   p r e s e n t   b r a k e   p o s i t i o n ,   w h i c h   was  done  in  c o n t r o l  

b l o c k   305,   and  c o m p a r i n g   i t   to  t h e   p r e v i o u s   v a l u e .  

If   m o v e m e n t   has  o c c u r r e d ,   t h i s   means  t h a t   the   p r e s e t  

c y c l e ,   i . e .   e x t e n s i o n   or  r e t r a c t i o n   as  t he   c a s e   may 

be,  is  s t i l l   o c c u r r i n g ,   and  c o n t r o l   p a s s e s   to  c o n t r o l  

b l o c k   321.   If  t he   a n s w e r   at  d e c i s i o n   b l o c k   318  i s  

no,  t h i s   means  t h a t   the   b r a k e   is  s t o p p e d   and  c o n t r o l  

p a s s e s   to  d e c i s i o n   b l o c k   319  w h i c h   t e s t s   w h e t h e r   t h e  

b r a k e   has  been   s t o p p e d   fo r   more  t h a n   a  p r e d e t e r m i n e d  

v a l u e ,   1 / 1 0   of  a  s e c o n d   b e i n g   u s e d   in  the   p r e f e r r e d  

e m b o d i m e n t .   If  n o t ,   c o n t r o l   is  p a s s e d   a g a i n   t o  

d e c i s i o n   b l o c k   303  on  F i g .   13A.  and  the   c y c l e   j u s t  

d e s c r i b e d   f o r   r e a d i n g   a  new  p o s i t i o n   e t c .   i s  

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

d e c i s i o n   b l o c k   319  and  i f   t h e r e   has  been  more  t h a n  

1 /10   of  a  s e c o n d   w i t h o u t   m o v e m e n t ,   c o n t r o l   b l o c k   3 2 0  

c a u s e s   c o m m a n d i n g   of  the   o u t p u t   t o r q u e   to  the  m i n i m u m  

s e t t i n g   of  20  f o o t - p o u n d s .   C o n t r o l   t h e n   r e t u r n s   t o  

d e c i s i o n   b l o c k   303  and  the   p r o c e s s o r   s t a y s   in  t h e  

l oop   j u s t   d e s c r i b e d   u n t i l   e v e n t u a l l y   b r a k e   m o v e m e n t  



o c c u r s   a g a i n   and  is  d e t e c t e d   a t   d e c i s i o n   b l o c k   3 1 8 .  

C o n t r o l   t h e n   p a s s e s   to  c l o c k   321.  If  t h e r e   has  b e e n  

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

r a t e ,   t o t a l   r e p e t i t i o n s ,   e n e r g y   bu rn   r a t e   and  t o t a l  

e n e r g y   a r e   u p d a t e d .  

If   t h e   c a l c u l a t i o n s   a r e   c o m p l e t e d   or  i f  

t h e r e   was  no  c h a n g e   of  d i r e c t i o n ,   c o n t r o l   p a s s e s   t o  

b l o c k   322,  w h e r e   t he   a p p r o p r i a t e   t o r q u e   f o r   t h e  

p r e s e n t   d i r e c t i o n   of  m o t i o n   is  o u t p u t   to  t he   b r a k e s .  

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

in  the   same  d i r e c t i o n ,   the   t o r q u e   w i l l   f i r s t   d r o p   t o  

the   d e f a u l t   v a l u e ,   but   t h e n   w i l l   r e t u r n   to  t h e  

s e l e c t e d   v a l u e   f o r   t h a t   d i r e c t i o n .   If  t he   u s e r   s t o p s  

t h e n   s t a r t s   back   on  t he   r e t u r n   h a l f - c y c l e ,   t o r q u e   i s  

f i r s t   s e t   to  t h e   d e f a u l t   v a l u e   t h e n   q u i c k l y   s e t   t o  

t he   p r e s e l e c t e d   v a l u e   f o r   t he   r e t u r n   c y c l e .   A f t e r  

c o n t r o l   b l o c k   322,   c o n t r o l   p a s s e s   a g a i n   to  d e c i s i o n  

b l o c k   303  and  t h e   p r o c e s s   c o n t i n u e s   as  d e s c r i b e d  

a b o v e .  

W h i l e   t h e   f l o w c h a r t   of  F i g .   13  is  one  way  o f  

p r o g r a m m i n g   t he   c o n t r o l l e r   to  a c h i e v e   the   d e s i r e d  

r e s u l t ,   many  v a r i a t i o n s   and  a l t e r n a t i v e s   a r e   e q u a l l y  

p o s s i b l e   as  w i l l   be  a p p r e c i a t e d   by  t h o s e   s k i l l e d   i n  

the   a r t .  

O p e r a t i o n   of  t h e   E x e r c i s e   M a c h i n e  

A p p l i c a n t   b e l i e v e s   t h a t   e x e r c i s e   m a c h i n e   2 

a c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n   is  v e r s a t i l e   to  a n  

u n p r e c e d e n t e d   d e g r e e .   One  m a c h i n e   2  a l l o w s   the   u s e r  

t h e r e o f   to  p r o p e r l y   i s o l a t e   and  e x e r c i s e   mos t   of  t h e  

m a j o r   m u s c l e   g r o u p s   of  the   body  and ,   in  f a c t ,   can  d o  

a  number   of  e x e r c i s e s   w h i c h   b e f o r e   r e q u i r e d   e n t i r e l y  

s e p a r a t e   or  u n d u l y   c u m b e r s o m e   m a c h i n e s .   Al l   of  t h e  



e x e r c i s e s   w h i c h   m a c h i n e   2  is  c a p a b l e   of  p e r f o r m i n g  

w i l l   be  d e s c r i b e d   in  c o n j u n c t i o n   w i t h   F i g s .   1 4 - 2 2 .  

For  the   p u r p o s e   of  c l a r i t y   o n l y   b r a k e s   62,  and  n o t  

c a r r i a g e s   66  a r e   shown.   Of  c o u r s e ,   e a c h   of  t h e  

b r a k e s   62  in  e a c h   e x e r c i s e   must   have   i t s   r e s i s t a n c e  

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

d e s c r i b e d   w i t h   r e s p e c t   to  o p e r a t i o n   of  c o n t r o l l e r   2 0 0 .  

R e f e r r i n g   f i r s t   to  F i g .   14,  m a c h i n e   2  i s  

shown  w i t h   back   r e s t   24  f l a t   a l l o w i n g   t he   u s e r   to  l i e  

on  h i s   back   to  p e r f o r m   a  h ip   and  back   e x e r c i s e   w h i c h  

is  e f f e c t i v e   on  the   g l u t e u s   max imus   and  h a m s t r i n g  

m u s c l e s .   The  u s e r   d e s i r a b l y   h o l d s   t he   hand  g r i p s   41  

w h i l e   p e r f o r m i n g   t h i s   and  o t h e r   e x e r c i s e s   a l l   a s  

shown  in  t he   d r a w i n g s   or  as  a  m a t t e r   of  p e r s o n a l  

p r e f e r e n c e .   Each   b r a k e   62  is  p o s i t i o n e d   as  s h o w n  

w i t h   i t s   o u t p u t   s h a f t   64  h o r i z o n t a l .   A t t a c h m e n t   1 2 0  

is  t h e n   c o u p l e d   to  b r a k e   s h a f t   62  u s i n g   e i t h e r   of  t h e  

c o n n e c t i o n   means   d e s c r i b e d   in  F i g s .   9 - 1 1 .   The  n o r m a l  

i n i t i a l   p o s i t i o n   of  a t t a c h m e n t   120  f o r   t h i s   e x e r c i s e  

w i l l   be  g e n e r a l l y   in  a  r a i s e d   p o s i t i o n ,   as  shown  i n  

e n g a g e m e n t   w i t h   the   u s e r ' s   r i g h t   l eg   w i t h   l eg   r o l l e r  

124  g e n e r a l l y   in  back  of  the   knee   and  s t r a p   1 2 6  

s e c u r e d   a r o u n d   t he   top  of  the   u s e r ' s   l e g .   To 

e x e r c i s e ,   t he   u s e r   t h e n   p r e s s e s   d o w n w a r d l y   w i t h   h i s  

l eg   to  r o t a t e   a t t a c h m e n t   120  to  i t s   h o r i z o n t a l  

p o s i t i o n   as  shown  g e n e r a l l y   by  the   l e f t   l e g .   When 

the   u s e r   r a i s e s   h i s   l eg   in  a  r e t u r n   m o v e m e n t ,  

a t t a c h m e n t   120  is   c a r r i e d   back  to  i t s   i n i t i a l  

p o s i t i o n   by  s t r a p   126.   The  l e g s   may  be  a l t e r n a t e l y  

r a i s e d   and  l o w e r e d   in  t h i s   m o t i o n   as  shown  in  F i g .   14 

or  may  be  r a i s e d   and  l o w e r e d   s i m u l t a n e o u s l y .  

F i g .   15  shows  m a c h i n e   2  s e t   up  f o r   a  l e g  

e x t e n s i o n   e x e r c i s e   w h i c h   is  e f f e c t i v e   on  the   f r o n t a l  

t h i g h s   or  q u a d r i c e p s .   In  t h i s   e x e r c i s e ,   b r a k e s   62 



are   s o m e w h a t   f u r t h e r   down  s i d e   member s   6  a n d  

a t t a c h m e n t s   120  a r e   now  c o u p l e d   t h e r e t o   so  t h a t   t h e i r  

i n i t i a l   p o s i t i o n   w i l l   be  one  w h e r e   t h e y   h a n g  

g e n e r a l l y   v e r t i c a l l y   d o w n w a r d l y .   The  u s e r   t h e n   s i t s  

p a r t i a l l y   u p r i g h t   on  s u p p o r t   b e n c h   20,  i . e .   back  r e s t  

24  is  r a i s e d ,   w i t h   h i s   l e g s   h a n g i n g   d o w n w a r d l y   o v e r  

s e a t   22  and  a g a i n   h o l d s   hand  g r i p s   41.  t he   u s e r  

p l a c e s   h i s   a n k l e s   b e h i n d   leg   r o l l e r s . 1 2 4   and  s e c u r e s  

s t r a p s   126  a r o u n d   the   back  of  h i s   l e g s .   He  t h e n  

s i m u l t a n e o u s l y   r a i s e s   b o t h   l e g s   to  r o t a t e   a t t a c h m e n t  

120  f rom  i t s   i n i t i a l   p o s i t i o n   in  w h i c h   i t   i s  

g e n e r a l l y   h o r i z o n t a l .   F i g .   15  i l l u s t r a t e s   the   l e g s  

when  t h e y   a r e   r e l a t i v e l y   c l o s e   to  t h i s   h o r i z o n t a l  

p o s i t i o n .  

F i g .   16  shows  m a c h i n e   2  s e t   up  fo r   a  l e g  

c u r l   e x e r c i s e   w h i c h   is  e f f e c t i v e   on  t he   h a m s t r i n g s .  

In  t h i s   e x e r c i s e ,   a t t a c h m e n t   120  is   g e n e r a l l y  

h o r i z o n t a l   in  i t s   i n i t i a l   p o s i t i o n   and  e x t e n d s   o u t  

from  b r a k e   62  away  f rom  s e a t   22.  The  u s e r   l i e s   f a c e  

down  on  s u p p o r t   b e n c h   20,  i . e .   back   r e s t   24  is  f l a t  

a g a i n ,   w i t h   h i s   l e g s   u n d e r n e a t h   r o l l e r s   124.  S t r a p s  

126  a r e   s e c u r e d   a r o u n d   the  f r o n t   of  h i s   l e g s .   He 

t h e n   b e n d s   or  c u r l s   h i s   l e g s   u p w a r d l y   to  r a i s e   t h e  

r o l l e r s   f rom  t h e i r   f i r s t   h o r i z o n t a l   p o s i t i o n   to  t h e  

s e c o n d   g e n e r a l l y   v e r t i c a l   p o s i t i o n   shown  in  F i g .   1 6 .  

The  e x e r c i s e s   shown  in  F i g s .   15  and  16  

i n v o l v e   e x e r c i s e s   in  w h i c h   the   u s e r   b e n d s   h i s   l e g s  

a b o u t   s u b s t a n t i a l l y   h o r i z o n t a l   p i v o t   a x e s   t h r o u g h   t h e  

k n e e s .   B r a k e s   62  a re   p o s i t i o n e d   on  s i d e   f r a m e  

members   6  so  t h a t   t h e i r   o u t p u t   s h a f t s   64  g e n e r a l l y  

a l i g n   w i t h   t he   knee   j o i n t s .   H o w e v e r ,   t h e r e   is  a 

d e s i r a b l e   s e t   of  e x e r c i s e s   in  w h i c h   the   l e g s   a r e  

e x e r c i s e d   by  a  s c i s s o r s - t y p e   p i v o t i n g   m o t i o n   t h r o u g h  

the   g e n e r a l l y   v e r t i c a l   axes   e x t e n d i n g   t h r o u g h   t h e  



h i p s   and  b u t t o c k s .   T h e s e   e x e r c i s e s   a r e   known  as  t h e  

l eg   a b d u c t i o n   and  a d d u c t i o n   e x e r c i s e s   and  a r e   s h o w n  

b e i n g   p e r f o r m e d   in  F i g .   17.  For  t h i s   e x e r c i s e .  

b r a k e s   62  a re   s t i l l   on  the   l o w e r   p o r t i o n   of  t he   s i d e  

f r a m e   members   6,  but   have   been   p i v o t e d   to  t h e i r  

h o r i z o n t a l   p o s i t i o n   so  t h a t   b r a k e   s h a f t s   64  now 

e x t e n d   g e n e r a l l y   v e r t i c a l l y   and  a r e   l o c a t e d   b e n e a t h  

t he   b u t t o c k s .   In  a d d i t i o n ,   a n o t h e r   a t t a c h m e n t   143  i s  

now  c o u p l e d   to  t h e   s h a f t   of  e a c h   b r a k e .   A t t a c h m e n t  

143  is  of  the   same  g e n e r a l   c o n s t r u c t i o n   as  a t t a c h m e n t  

120  ( i . e .   a  s l e e v e   and  e l o n g a t e d   b a r ) ,   but   u s e s   t w o ,  

u p w a r d l y   f a c i n g ,   U - s h a p e d   l eg   c r a d l e s   144  s p a c e d  

a l o n g   the   l e n g t h   of  t he   a t t a c h m e n t   bar  as  o p p o s e d   t o  

t h e   l eg   r o l l e r   124.   Each   l e g   of  t he   u s e r   f i t s  

b e t w e e n   t he   o p p o s e d   s i d e   pads   of  c r a d l e s   144  as  s h o w n  

in  F i g .   1 7 .  

R e f e r r i n g   now  to  F i g .   17,  m a c h i n e   2  is   s h o w n  

s e t   up  f o r   p e r f o r m i n g   l eg   a b d u c t i o n   and  a d d u c t i o n  

e x e r c i s e s   w h i c h   a r e   e f f e c t i v e   b o t h   on  the   m u s c l e s   o f  

t h e   i n n e r   t h i g h s   and  o u t e r   h i p s .   The  e x e r c i s e s   may  

be  p e r f o r m e d   in  two  ways  d e t e r m i n e d   by  the   i n i t i a l  

p o s i t i o n   of  a t t a c h m e n t   143.   One  way  is  f o r   the   u s e r  

to  s t a r t   w i t h   h i s   l e g s   s p r e a d   a p a r t   as  shown  in  F i g .  

17.  He  t h e n   c l o s e s   h i s   l e g s   t o g e t h e r   a g a i n s t   t h e  

r e s i s t a n c e   of  b r a k e s   62  by  b e a r i n g   i n w a r d l y   a g a i n s t  

t he   i n n e r   pads   on  e a c h   of  c r a d l e s   144.  The  l e g s   may 
t h e n   be  s p r e a d   a p a r t   to  r e s e t   a t t a c h m e n t s   143  t o  

t h e i r   i n i t i a l   o r i e n t a t i o n .   When  the   m a j o r   r e s i s t a n c e  

f o r c e   is  e n c o u n t e r e d   when  the   o p e r a t o r   c l o s e s   h i s  

l e g s   as  j u s t   d e s c r i b e d ,   i t   is  p a r t i c u l a r l y   e f f e c t i v e  

f o r   e x e r c i s i n g   t he   i n n e r   t h i g h   m u s c l e s .   The  o t h e r  

way  f o r   p e r f o r m i n g   t h e s e   e x e r c i s e s   is  b a s i c a l l y   t h e  

r e v e r s e   of  t h a t   j u s t   d e s c r i b e d .   In  o t h e r   w o r d s ,   t h e  

i n i t i a l   p o s i t i o n s   fo r   a t t a c h m e n t s   143  a r e   c l o s e d  



t o g e t h e r   and  the   m a j o r   r e s i s t a n c e   is  a p p l i e d   as  t h e  

u s e r   a t t e m p t s   to  s p r e a d   h i s   l e g s   a p a r t   to  open  t h e m  

i n t o   t he   p o s i t i o n   shown  in  F i g .   17.  When  t h i s   is  t h e  

c a s e ,   t h i s   e x e r c i s e   is  p a r t i c u l a r l y   e f f e c t i v e   f o r  

e x e r c i s i n g   the   m u s c l e s   of  t he   o u t e r   h i p s ,   s u c h   as  t h e  

g l u t e u s   m e d i u s   m u s c l e s .  

T h i s   c o m p l e t e s   t he   d e s c r i p t i o n   of  t he   l o w e r  

body  e x e r c i s e s   w h i c h   m a c h i n e   2  is  p r i m a r i l y   d e s i g n e d  

to  a c c o m p l i s h .   C o n s i d e r a t i o n   w i l l   now  be  g i v e n   t o  

v a r i o u s   u p p e r   body  e x e r c i s e s   w h i c h   may  be  p e r f o r m e d .  

For  s u c h   e x e r c i s e s   e a c h   of  the   b r a k e s   62  is   m o v e d  

u p w a r d l y   a l o n g   t h e   c u r v e   of  s i d e   f r a m e   member  6  to  b e  

p o s i t i o n e d   in  g e n e r a l l y   a p p r o p r i a t e   s p o t s   a s  
i l l u s t r a t e d   in  t he   f o l l o w i n g   d r a w i n g s .   E a c h   b r a k e   62 

is  moved  i n d i v i d u a l l y   and  i s   l i n e d   up  w i t h   t he   o t h e r  

b r a k e   by  e y e .   I t   wou ld   be  p o s s i b l e   f o r   e a c h   s i d e  

f r a m e   member  6  to  have   a  s c a l e   or  i n d i c i a   t h e r e o n  

w h i c h   wou ld   a s s i s t   t he   u s e r   in  p l a c i n g   e a c h   b r a k e   62 

at   g e n e r a l l y   t he   same  v e r t i c a l   e l e v a t i o n   a l o n g   s i d e  

f r a m e   member s   6 .  

R e f e r r i n g   now  to  F i g .   1.  a t t a c h m e n t   119  i s  

used   f o r   many  of  the   arm  and  c h e s t   e x e r c i s e s .   I t  

a g a i n   i n c l u d e s   a  s l e e v e   145  w h i c h   is  s e c u r e d   and  a n  

o u t w a r d l y   e x t e n d i n g   arm  or  bar   146  w h i c h   is  s e c u r e d  

to  b r a k e   s h a f t   64  s i m i l a r l y   to  t h a t   of  a t t a c h m e n t  

120.  The  end  of  arm  146  i n c l u d e s   a  U - s h a p e d   h a n d l e  

147  h a v i n g   top   and  b o t t o m   g r i p s   148  and  149.   H a n d l e  

147  may  be  a t t a c h e d   to  arm  146  in  one  of  s e v e r a l  

h o l e s ,   d e p e n d i n g   on  the   s i z e   of  t h e   u s e r .   Use  of  t h e  

a t t a c h m e n t   119  f o r   v a r i o u s   e x e r c i s e s   w i l l   now  b e  

d e s c r i b e d .  

F i g .   18  shows  m a c h i n e   2  s e t   up  f o r   p e r f o r m -  

ing  a  c h e s t   p r e s s - t y p e   e x e r c i s e   w h i c h   is  e f f e c t i v e  

fo r   e x e r c i s i n g   t he   m u s c l e s   of  t he   c h e s t   and  s h o u l d e r s .  



B r a k e s   62  have  been   moved  up  s i d e   f r a m e   members   6  t o  

the   p o s i t i o n s   shown  and  a t t a c h m e n t s   119  a r e   c o u p l e d  

to  each   b r a k e .   The  i n i t i a l   or  s t a r t i n g   p o s i t i o n   o f  

the   a t t a c h m e n t s   119  a re   in  c l o s e   p r o x i m i t y   to  t h e  

body  w i t h   the   arms  b e i n g   b e n t   or  c o c k e d .   The  u s e r  

t h e n   g r a b s   h a n d l e s   147  on  e a c h   a t t a c h m e n t   119  a n d  

p u s h e s   ou t   away  f rom  him  to  e x t e n d   h i s   arms  s t r a i g h t  

ou t   i n t o   t he   p o s i t i o n   shown  in  F i g .   18.  B e c a u s e  

a t t a c h m e n t s   119  r o t a t e   on  s h a f t s   64,  h a n d l e s   147  d o  

not   move  p u r e l y   in  a  l i n e a r   r e l a t i o n s h i p   to  t he   b o d y ,  

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

the   a r r o w s   B.  H o w e v e r ,   the   a m o u n t   of  s u c h   an  a rc   c a n  

be  m i n i m i z e d   by  a p p r o p r i a t e   l o n g i t u d i n a l   p o s i t i o n i n g  

of  s u p p o r t   b e n c h   20  on  f r a m e   4  r e l a t i v e   to  t h e  

p o s i t i o n   of  b r a k e s   62  s u c h   t h a t   t he   a r c   c l o s e l y  

s i m u l a t e s   a  s t r a i g h t - l i n e   l i n e a r   p u s h i n g   m o t i o n .  

W h i l e   F i g .   18  shows  the   c h e s t   p r e s s   e x e r c i s e   b e i n g  

p e r f o r m e d   w i t h   t h e   u s e r   in  a  p a r t i a l l y   u p r i g h t  

p o s i t i o n ,   the   u s e r   c o u l d   l i e   f l a t   and  p e r f o r m   t h e  

same  t y p e   of  e x e r c i s e   w i t h   a  r e p o s i t i o n i n g   of  t h e  

b r a k e s   62  and  a t t a c h m e n t s   1 1 9 .  

F i g s .   19  and  20  d i s c l o s e ,   r e s p e c t i v e l y ,  

m a c h i n e   2  s e t   up  f o r   p e r f o r m i n g   a  b i c e p s   c u r l  

e x e r c i s e   and  a  t r i c e p s   e x t e n s i o n   e x e r c i s e .   The  b r a k e  

s h a f t s   64  a re   a l i g n e d   w i t h   t he   p i v o t   t h r o u g h   t h e  

e l b o w s .   In  t h i s   e x e r c i s e ,   a  f l a t   pad  or  p l a t e   150  i s  

s u i t a b l y   r e l e a s a b l y   c o n n e c t e d   e i t h e r   to  s u p p o r t   b e n c h  

20  or  to  b r a k e   c a s e s   63  in  any  s u i t a b l e   manne r   so  a s  

to  o v e r l i e   t he   abdomen   of  t he   u s e r .   P l a t e   150  h e l p s  

the   u s e r   p r o p e r l y   i s o l a t e   t he   b i c e p s   and  t r i c e p s  

m u s c l e s   w h i l e   d o i n g   t h e s e   e x e r c i s e s .   B a s i c a l l y ,   i n  

the   b i c e p s   c u r l   shown  in  F i g .   19,  t he   u s e r   g r i p s   t o p  

g r i p s   148  of  h a n d l e   147  and  c u r l s   h i s   arms  u p w a r d l y  

from  the   body  to  a  f i n a l   p o s i t i o n   c l o s e   to  the   b o d y .  



H a v i n g   a c c o m p l i s h e d   t h i s   p o r t i o n   of  t he   e x e r c i s e ,   t h e  

u s e r   may  t h e n   do  the   t r i c e p s   e x t e n s i o n   shown  in  F i g .  

20.  T h i s   e x e r c i s e   i n v o l v e s   r e l e a s i n g   the  top  h a n d  

g r i p s   148  and  r o t a t i n g   the   h a n d s   90°  to  bea r   on  e d g e  

a g a i n s t   t he   l o w e r   hand  g r i p s   149  of  a t t a c h m e n t   1 1 9 .  

The  u s e r   t h e n   r o t a t e s   h i s   arms  d o w n w a r d l y   to  e x t e n d  

them  f rom  the   p o s i t i o n   in  w h i c h   t h e y   a r e   c l o s e   to  h i s  

body  to  a  p o s i t i o n   in  w h i c h   t h e y   a r e   a r e   a g a i n   s p a c e d  

away  f rom  h i s   body  as  shown  in  F i g .   19.  A t t a c h m e n t  

119  c o u l d   have   a  l o n g i t u d i n a l   pad  or  s u p p o r t   s u r f a c e  

c o n n e c t e d   to  or  a d j a c e n t   l o w e r   hand  g r i p   149  f o r  

f u r t h e r   h e l p i n g   s u p p o r t   t he   edge   of  t he   u s e r ' s   h a n d s  

in  the   t r i c e p s   e x t e n s i o n   e x e r c i s e .  

R e f e r r i n g   now  to  F i g .   21,  m a c h i n e   2  is  s h o w n  

s e t   up  f o r   p e r f o r m i n g   an  arm  p u l l - o v e r   e x e r c i s e   w h i c h  

is  p a r t i c u l a r l y   e f f e c t i v e   f o r   e x e r c i s i n g   t h e  

l a t i s s i m u s   d o r s i   m u s c l e s .   In  t h i s   e x e r c i s e ,   t h e   u s e r  

is  a g a i n   s u p p o r t e d   in  a  p a r t i a l l y   u p r i g h t   p o s i t i o n  

and  b r a k e s   62  have   been   moved  f u r t h e r   up  s i d e   f r a m e  

members   6  u n t i l   t he   s h a f t   64  a l i g n s   w i t h   t he   s h o u l d e r  

j o i n t .   The  i n i t i a l   p o s i t i o n   f o r   e a c h   of  t h e  

a t t a c h m e n t s   119  is  now  ohe  in  w h i c h   t h e y   p o i n t  

g e n e r a l l y   v e r t i c a l l y   u p w a r d l y .   The  u s e r   g r i p s   one  o f  

the   hand  g r i p s   148  or  149  on  h a n d l e   147  and  t h e n  

p u l l s   h i s   arms  d o w n w a r d l y   f rom  the   f i r s t   or  i n i t i a l  

p o s i t i o n   shown  in  F i g .   21  to  a  s e c o n d   p o s i t i o n   o r  

f i n a l   p o s i t i o n   in  w h i c h   the   arms  have   been  r o t a t e d  

a b o u t   180°  to  l i e   c l o s e   a l o n g   t h e   s i d e s   of  t he   b o d y .  

This   r a n g e   of  movemen t   is  r e p r e s e n t e d   by  the   a r r o w   C .  

F i n a l l y .   F i g .   22  a g a i n   i l l u s t r a t e s   t h e  

v e r s a t i l i t y   of  e x e r c i s e   m a c h i n e   2.  B r a k e s   62  a r e  

p i v o t e d   a g a i n   i n t o   t h e i r   h o r i z o n t a l   p o s i t i o n   w i t h  

t h e i r   a x e s   p o i n t i n g   g e n e r a l l y   v e r t i c a l l y   a l t h o u g h  

t h e y   a r e   now  on  the   u p p e r   p o r t i o n s   of  s i d e   f r a m e  



members   6.  In  such   a  p o s i t i o n ,   a  f o u r t h   a t t a c h m e n t  

152  is  i l l u s t r a t e d   w h i c h   i n c l u d e s   a  bar   153  f o r  

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

o u t p u t   s h a f t   of  t he   b r a k e .   The  l o w e r   end  of  the   b a r  

153  i n c l u d e s   a  r e a r w a r d l y   f a c i n g   arm  c r a d l e   1 5 4  

h a v i n g   i n n e r   and  o u t e r   pads   b e t w e e n   w h i c h   t he   arm  o f  

t he   u s e r   is  r e c e i v e d .   The  u s e r ' s   h a n d s   can  g r i p   b a r s  

153  a d j a c e n t   arm  c r a d l e   154  or  a  s e p a r a t e   h a n d l e  

c o u l d   be  p r o v i d e d   on  b a r s   153  f o r   t he   u s e r ' s   hand  t o  

g r i p .   In  any  e v e n t ,   t he   u s e r   is  now  a b l e   to  p e r f o r m  

an  arm  c r o s s   e x e r c i s e   w h i c h   is  p a r t i c u l a r l y   e f f e c t i v e  

f o r   e x e r c i s i n g   many  of  the   m u s c l e s   of  t he   c h e s t ,   s u c h  

as  t he   p e c t o r a l i s   m a j o r s   and  t he   d e l t o i d s .   T h e  

i n i t i a l   p o s i t i o n   of  a t t a c h m e n t s   153  is  shown  in  F i g .  

22.  The  e x e r c i s e   may  be  p e r f o r m e d   by  c l o s i n g   t h e  

arms  t o g e t h e r   in  a  s c i s s o r s   f a s h i o n   p i v o t i n g   t h e m  

a b o u t   t he   v e r t i c a l   a x e s   t h r o u g h   t h e   s h o u l d e r s .   T h e  

arms  can  t h e n   be  s p r e a d   back  a p a r t   to  t he   i n i t i a l  

p o s i t i o n ,   t h u s   e x e r c i s i n g   the   t r a p e z i u s   m u s c l e s   o f  

t h e  u p p e r   b a c k .  

I t   s h o u l d   be  a p p a r e n t   a t   a  g l a n c e   t h a t  

e x e r c i s e   m a c h i n e   2  is  q u i t e   v e r s a t i l e .   I t   u s e s   a 

r e s i s t a n c e   m e a n s  c o m p r i s i n g   two  b r a k e s   62  f o r  

p e r f o r m i n g   many  d i f f e r e n t   e x e r c i s e   m o v e m e n t s   w h i c h  

p r o p e r l y   i s o l a t e   and  e x e r c i s e   s p e c i f i c   m u s c l e  

g r o u p s .   M o r e o v e r ,   i t   does   t h i s   w h i l e   the   u s e r   i s  

s u p p o r t e d   in  t h e - p o s i t i o n   w h i c h   is   g e n e r a l l y  

c o n s i d e r e d   to  be  t h e   op t imum  p o s i t i o n   f o r   p e r f o r m i n g  

e a c h   such   e x e r c i s e .   In  t h i s   r e g a r d ,   s u p p o r t   bench   2 0  

can  be  moved  l o n g i t u d i n a l l y   a l o n g   r a i l   10  to  h e l p  

p o s i t i o n   the   u s e r   p r o p e r l y   fo r   t h e   d i f f e r e n t  

e x e r c i s e s .   In  a d d i t i o n ,   back  r e s t   24  w h i c h   may  b e  

i n c l i n e d   r e l a t i v e   to  s e a t   22  a l l o w s   t he   u s e r   to  b e  

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



f o r   p e r f o r m i n g   many  of  the   e x e r c i s e s ,   but   a l s o   a l l o w s  

t he   u s e r   to  l i e   f l a t   f o r   c e r t a i n   o t h e r   e x e r c i s e s .  

B o t h   the   a m o u n t   s u p p o r t   bench   20  is  s l i d   f o r w a r d l y   o r  

back   on  r a i l   20,  and  a l s o   the   a m o u n t   of  i n c l i n a t i o n  

of  back   r e s t   24,  is  d i c t a t e d   by  the   e x e r c i s e   to  b e  

p e r f o r m e d   and  t h e   p e r s o n a l   p r e f e r e n c e   of  t he   u s e r .  

A c c o r d i n g l y ,   t he   u s e r   w i l l   be  more  i n c l i n e d   t o  

u t i l i z e   m a c h i n e   2  and  w i l l   d e r i v e   more  b e n e f i t  

t h e r e f r o m .  

I t   has  been   n o t e d   p r e v i o u s l y   t h a t   s i d e  

f r a m e   members   6  a r e   i n c l i n e d   s l i g h t l y   o u t w a r d l y   a s  

t h e y   r i s e   f rom  t op   to  b o t t o m .   The  r e a s o n   why  t h i s   i s  

s i g n i f i c a n t   can   be  s e e n   p r i m a r i l y   w i t h   r e s p e c t   to  t h e  

l e g   a b d u c t i o n   and  a d d u c t i o n   e x e r c i s e   and  arm  c r o s s  

e x e r c i s e   in  w h i c h   b r a k e s   62  a r e   h o r i z o n t a l   w i t h   t h e i r  

p i v o t   a x e s   b e i n g   g e n e r a l l y   v e r t i c a l .   In  F i g .   17,  t h e  

p i v o t   a x e s   d e f i n e d   by  b r a k e   s h a f t s   64  a r e   d e s i r a b l y  

l o c a t e d   i m m e d i a t e l y   b e n e a t h   t he   h ip   j o i n t s   w h i l e   i n  

F i g .   22  t h e   p i v o t   a x e s   a r e   d e s i r a b l y   a l i g n e d   w i t h   t h e  

s h o u l d e r   j o i n t s .   H o w e v e r ,   the   s h o u l d e r s   in  m o s t  

p e o p l e   a r e   s p a c e d   f a r t h e r   a p a r t   t h a n   a r e   t he   h i p  

j o i n t s .   T h u s ,   t he   use   of  o u t w a r d l y   i n c l i n e d   s i d e  

f r a m e   members   6  a u t o m a t i c a l l y   l i n e s   up  the   p i v o t   a x e s  

of  the   b r a k e s   w i t h   the   p i v o t   a x e s   of  t he   body  p a r t s  

s i n c e   t he   b r a k e s   w i l l   have   t h e i r   p i v o t   a x e s   s p a c e d  

f a r t h e r   a p a r t   in  t he   u p p e r   p o s i t i o n   shown  in  F i g .   22  

t h a n   in  t h e   l o w e r   p o s i t i o n   of  F i g .   17.  T h i s   i n s u r e s  

t he   p r o p e r   o r i e n t a t i o n   of  b r a k e s   62  r e l a t i v e   to  t h e  

body  w h i l e   d o i n g   t h e s e   e x e r c i s e s .  

M o r e o v e r ,   t he   g e n e r a l l y   a r c u a t e   c u r v e  

d i s c l o s e d   f o r   s i d e   f r a m e   members   6  and  shown  in  F i g .  

2  is  a l s o   i m p o r t a n t   f o r   much  the   same  r e a s o n .  

R e f e r r i n g   to  t he   two  p o s i t i o n s   of  t he   b r a k e   shown  i n  

F i g .   2,  and  k e e p i n g   in  mind  t h a t   t he   p i v o t   a x e s   a r e  



p o i n t i n g   v e r t i c a l l y   u p w a r d l y   when  b r a k e s   62  a r e  
h o r i z o n t a l   r a t h e r   t h a n   v e r t i c a l   as  shown  in  F i g .   2 .  

the   l eg   a b d u c t i o n   and  a d d u c t i o n   e x e r c i s e s   a r e  

p e r f o r m e d   in  F i g .   17  w i t h   the  u s e r   b e i n g   s e a t e d  

g e n e r a l l y   in  an  u p r i g h t   p o s i t i o n .   I t   is  d e s i r e d   t h a t  

the   p i v o t   axes   of  t he   b r a k e   pas s   g e n e r a l l y   v e r t i c a l l y  

u p w a r d l y   t h r o u g h   h i s   b u t t o c k s   and  h ip   j o i n t s .  

H o w e v e r ,   in  t he   arm  c r o s s   e x e r c i s e   shown  in  F i g .   2 2 ,  

t he   p i v o t   axes   s h o u l d   be  o r i e n t e d   g e n e r a l l y   a l o n g   t h e  

p l a n e   e x t e n d i n g   t h r o u g h   the   s h o u l d e r s   and  h i p s   to  b e  

g e n e r a l l y   p a r a l l e l   to  the   u p p e r   p a r t   of  t he   body  a n d  

s h o u l d   not   be  skewed  or  i n c l i n e d   r e l a t i v e   t h e r e t o .  

B e c a u s e   b r a k e s   62  a re   m o u n t e d   on  a r c u a t e   s i d e   f r a m e  

members   6,  t he   a r c u a t e   c u r v e   a u t o m a t i c a l l y   t i p s   o r  

i n c l i n e s   the   g e n e r a l l y   v e r t i c a l l y   o r i e n t e d   b r a k e   a x e s  

so  t h a t   t h e y   w i l l   be  s u b s t a n t i a l l y   p a r a l l e l   to  t h e  

u p p e r   body  of  a  u s e r   who  is  s u p p o r t e d   in  a  p a r t i a l l y  

u p r i g h t   p o s i t i o n   when  p e r f o r m i n g   the   arm  c r o s s  

e x e r c i s e .   Thus ,   the   t e rm  " g e n e r a l l y   v e r t i c a l "   a s  

u sed   h e r e i n   means  s i m p l y   t h a t   the   b r a k e   a x e s   a r e  

p o i n t i n g   more  t o w a r d   the  v e r t i c a l   t h a n   t h e  

h o r i z o n t a l .   Thus ,   in  F i g .   22  the   b r a k e   axes   a re   n o t  

p u r e l y   v e r t i c a l ,   but   a re   i n c l i n e d   s o m e w h a t   to  t h e  

v e r t i c a l   to  be  p a r a l l e l   to  the  body  of  t he   u s e r ,   b u t  

can  be  s t i l l   s a i d   to  be  " g e n e r a l l y   v e r t i c a l " .  

A e r o b i c   E x e r c i s e   U s i n g   M a c h i n e   2 

The  p r i m a r y   use  of  e x e r c i s e   m a c h i n e   2  i s  

c e r t a i n l y   as  an  a n a e r o b i c   e x e r c i s e r   in  w h i c h   m u s c l e  

c a p a c i t y   and  s i z e   is  i n c r e a s e d   u s i n g   the   e x e r c i s e s  

d e s c r i b e d   or  any  c o m b i n a t i o n   or  s e q u e n c e   of  t h e m  

w h i c h   is  d e s i r a b l e   to  the   u s e r .   H o w e v e r .   A p p l i c a n t  

b e l i e v e s   t h a t   i t   would   be  p o s s i b l e   to  a l s o   u s e  



e x e r c i s e   m a c h i n e   2  as  an  a e r o b i c   e x e r c i s e   d e v i c e   s i n c e  

movement   of  t he   a t t a c h m e n t s   and  the   b r a k e   s h a f t s   d o  

not   c r e a t e   any  s u b s t a n t i a l   i n e r t i a l   f o r c e s .   Thus ,   i t  

wou ld   be  p o s s i b l e   fo r   a  u s e r   to  s i t ,   f o r   e x a m p l e ,   i n  

the   p o s i t i o n   of  the   arm  c r o s s   e x e r c i s e   shown  in  F i g .  

22  and  s e t   t he   f o r c e   l e v e l s   on  b r a k e s   62  r e l a t i v e l y  

low  in  b o t h   p h a s e s   or  d i r e c t i o n s   of  t he   e x e r c i s e  

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

arms  back   and  f o r t h   in  a  c o n t i n u o u s   f a s h i o n   w i t h   a  

v e r y   l a r g e   number   of  r e p e t i t i o n s .   He  c o u l d   do  t h i s  

s u f f i c i e n t l y   f a s t   to  e l e v a t e   h i s   h e a r t   r a t e   i n t o   t h e  

r e c o m m e n d e d   r a n g e   fo r   a e r o b i c   b e n e f i t   and  c o u l d   k e e p  

t h i s   up  f o r   a  s u f f i c i e n t   l e n g t h   of  t ime   to  d e r i v e   t h e  

a e r o b i c   b e n e f i t .   A g a i n ,   t h i s   wou ld   be  p o s s i b l e   s i n c e  

t h e r e   a r e   no  s u b s t a n t i a l   i n e r t i a l   f o r c e s   w h i c h   m u s t  

be  r e s i s t e d   when  the   d i r e c t i o n   of  r o t a t i o n   of  t h e  

a t t a c h m e n t s   c h a n g e s .   T h i s   is  u n l i k e   a  w e i g h t   s t a c k  

d e v i c e ,   or  o t h e r   e x e r c i s e   m a c h i n e s   of  t h a t   t y p e ,  
s i n c e   t he   i n e r t i a l   f o r c e s   i m p o s e d   by  the   w e i g h t   s t a c k  

g o i n g   in  one  d i r e c t i o n   w o u l d   not   a l l o w   a  r a p i d  

u n i v e r s a l   and  a c c o m p a n y i n g   r e t u r n   m o t i o n .   H o w e v e r ,  

when  i t   is  d e s i r e d   p u r e l y   to  p e r f o r m   a n a e r o b i c  

e x e r c i s e ,   i t   would   be  p o s s i b l e   fo r   the   u s e r   to  s i m p l y  

s e t   t he   f o r c e   l e v e l s   on  b r a k e s   62  i n t o   the   r a n g e s  

r e q u i r e d   fo r   such   e x e r c i s e ,   i . e .   a t   h i g h e r   f o r c e  

l e v e l s   and  in  t he   m a n n e r   p r e v i o u s l y   d e s c r i b e d   w i t h  

r e s p e c t   to  c o n t r o l l e r   200.   and  use   a  c o r r e s p o n d i n g l y  

l ower   number   of  r e p e t i t i o n s .  

The  f o r e g o i n g   d e s c r i p t i o n   has  d e t a i l e d   t h e  

p r e f e r r e d   e m b o d i m e n t   of  an  e x e r c i s e   m a c h i n e   2 

a c c o r d i n g   to  t h i s   i n v e n t i o n .   O b v i o u s l y ,   m a n y  
v a r i a t i o n s   and  m o d i f i c a t i o n s   a r e   p o s s i b l e   and  w o u l d  

be  w i t h i n   the   s k i l l   of  t h o s e   in  t he   a r t .   A c c o r d -  

i n g l y ,   the   s c o p e   of  t h i s   i n v e n t i o n   is  to  be  l i m i t e d  

o n l y   by  the   a p p e n d e d   c l a i m s .  



1.  An  e x e r c i s e   m a c h i n e   w h i c h   c o m p r i s e s   a  f r a m e  

and  two  f o r c e   r e s i s t e r s   fo r   e x e r c i s i n g   e a c h   s i d e   o f  

the   body ,   w h e r e i n   e a c h   f o r c e   r e s i s t e r   is  l o n g i t u d e -  

i n a l l y   m o v a b l e   on  t h e   f r a m e   to  be  c a p a b l e   of  e x e r c i s i n g  

b o t h   u p p e r   body  and  l o w e r   body  m u s c l e s ,   and  w h e r e i n  

e a c h   f o r c e   r e s i s t e r   is   p i v o t a l   r e l a t i v e   to  t he   f r a m e  

to  be  c a p a b l e   of  e x e r c i s i n g   m u s c l e s   of  body  m e m b e r s  

w h i c h   a r e   a f f e c t e d   when  the   body  members   p i v o t   i n  

d i f f e r e n t   p l a n e s .  

2.  An  e x e r c i s e   m a c h i n e   w h i c h   c o m p r i s e s   a  

f r a m e ,   r e s i s t a n c e   means   c a r r i e d   on  t h e   f r a m e   f o r  

e x e r c i s i n g   e a c h   s i d e   of  the   body ,   w h e r e i n   t he   r e s i s -  

t a n c e   means   i n c l u d e s   two  w o r k i n g   a x e s   e a c h   h a v i n g  

means   f o r   c o u p l i n g   an  e x e r c i s e   a t t a c h m e n t   t h e r e t o ,  

w h e r e i n   t he   w o r k i n g   a x e s   a r e   t r a n s v e r s e l y   s p a c e d   a p a r t  

s u f f i c i e n t l y   f a r   so  t h a t   o p p o s e d   body  members   of  a  u s e r  

l o c a t e d   b e t w e e n   t he   w o r k i n g   axes   can  s i m u l t a n e o u s l y  

c o n t a c t   t he   a t t a c h m e n t s   c o u p l e d   t h e r e t o   to  be  c a p a b l e  

of  s i m u l t a n e o u s l y   e x e r c i s i n g   the   m u s c l e   g r o u p s   on  e a c h  

s i d e   of  the   body ,   w h e r e i n   each   of  t he   w o r k i n g   axes   i s  

l o n g i t u d i n a l l y   m o v a b l e   on  the   f r a m e   to  be  c a p a b l e   o f  

e x e r c i s i n g   b o t h   u p p e r   body  and  l o w e r   body  m u s c l e s ,   a n d  

w h e r e i n   each   of  t h e   w o r k i n g   axes   is  p i v o t a l   r e l a t i v e   t o  

t he   f r a m e   to  be  c a p a b l e   of  e x e r c i s i n g   m u s c l e s   of  b o d y  

members   w h i c h   a r e   a f f e c t e d   when  the   body  members   p i v o t  

in  d i f f e r e n t   p l a n e s .  

3.  An  e x e r c i s e   m a c h i n e   as  r e c i t e d   in  c l a i m   2 ,  

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

u s e r   b e t w e e n   the   w o r k i n g   a x e s ,   w h e r e i n   the   s u p p o r t  

b e n c h   is  c a r r i e d   on  t h e   f r ame   and  is  a d j u s t a b l e  

r e l a t i v e   t h e r e t o   in  a  l o n g i t u d i n a l   d i r e c t i o n   b e t w e e n  

t he   w o r k i n g   a x e s .  



4.  An  e x e r c i s e   m a c h i n e   as  r e c i t e d   in  c l a i m   3 .  

w h e r e i n   t he   w o r k i n g   a x e s   each   c o m p r i s e   a  p a r t   o f  

s e p a r a t e   f o r c e   r e s i s t e r s   each   of  w h i c h   is  c a r r i e d   b y  

t h e   f r a m e .  

5.  An  e x e r c i s e   m a c h i n e   as  r e c i t e d   in  c l a i m   4 ,  

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

o p e r a t e d   b r a k e s .  

6.  A  s i n g l e   e x e r c i s e   m a c h i n e   w h i c h   c o m p r i s e s  

means   f o r   p e r f o r m i n g   the   f o l l o w i n g   e x e r c i s e s   and  f o r  

s u p p o r t i n g   the   u s e r   in  t he   f o l l o w i n g   p o s i t i o n s   d u r i n g  

t h e   e x e r c i s e s :  

(a)   a t   l e a s t   one  e x e r c i s e   f rom  t he   g r o u p  

c o m p r i s i n g   a  h i p   and  back   e x e r c i s e   w i t h   t h e   u s e r   in  a 

s u p i n e   p o s i t i o n ,   a  l e g   e x t e n s i o n   e x e r c i s e   w i t h   t h e   u s e r  

in  a  s i t t i n g   p o s i t i o n   a t   l e a s t   p a r t i a l l y   u p r i g h t ,   a n d  a  

l e g   c u r l   e x e r c i s e   w i t h   t he   u s e r   in  a  p r o n e   p o s i t i o n ;  

(b)  a  l e g   a b d u c t i o n   and  a d d u c t i o n   e x e r c i s e  

w i t h   t he   u s e r   in  a  s i t t i n g   p o s i t i o n   a t   l e a s t   p a r t i a l l y  

u p r i g h t ;  

(c)  an  arm  p u l l   o v e r   e x e r c i s e   w i t h   t he   u s e r  

in  a  s i t t i n g   p o s i t i o n   a t   l e a s t   p a r t i a l l y   u p r i g h t ;   a n d  

(d)  an  arm  c r o s s   e x e r c i s e   w i t h   the   u s e r   i n  

a  s i t t i n g   p o s i t i o n   a t   l e a s t   p a r t i a l l y   u p r i g h t .  

7.  An  e x e r c i s e   m a c h i n e   w h i c h   c o m p r i s e s   t w o  

e l e c t r i c a l l y   o p e r a t e d   b r a k e   means  f o r   s i m u l t a n e o u s l y  

p r o v i d i n g   r e s i s t a n c e   to  c o r r e s p o n d i n g   m u s c l e   g r o u p s   o n  

e a c h   s i d e   of  t he   b o d y .  

8.  An  e x e r c i s e   m a c h i n e   as  r e c i t e d   in  c l a i m   7 

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



9.  An  e x e r c i s e   m a c h i n e   w h i c h   c o m p r i s e s   a n  

e l e c t r o m a g n e t i c   b r a k e   t h a t   is  b o d i l y   m o v a b l e   on  a 

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

10.  An  e x e r c i s e   m a c h i n e   as  r e c i t e d   in  c l a i m   9 ,  

f u r t h e r   i n c l u d i n g   s u p p o r t   means  on  the   f r ame   f o r  

c a r r y i n g   a  m a j o r   p o r t i o n   of  t he   b r a k e ' s   w e i g h t   d u r i n g  

b r a k e   m o v e m e n t .  

11.  An  e x e r c i s e   m a c h i n e   as  r e c i t e d   in  c l a i m   1 0 ,  

w h e r e i n   t he   s u p p o r t   means  c o m p r i s e s   a  r a c k   and  p i n i o n  

b e t w e e n   t h e   b r a k e   and  f r a m e .  

12.  An  e x e r c i s e   m a c h i n e   w h i c h   c o m p r i s e s   a  f r a m e  

t h a t   i n c l u d e s   two  s i d e   f r a m e   members   s p a c e d   a p a r t   s u f -  

f i c i e n t l y   f a r   to  a l l o w   a  u s e r   to  be  s u p p o r t e d   t h e r e -  

b e t w e e n   in  a  p a r t i a l l y   u p r i g h t   p o s i t i o n ,   r e s i s t a n c e  

means  c a r r i e d   on  each   s i d e   f r a m e   member  fo r   e x e r c i s i n g  

m u s c l e   g r o u p s   on  each   s i d e   of  t h e   body ,   w h e r e i n   e a c h  

r e s i s t a n c e   means   c o m p r i s e s   a  s h a f t   whose   r o t a t i o n   i s  

o p p o s e d   by  a  f o r c e ,   such   s h a f t   h a v i n g   at   l e a s t   a 

g e n e r a l l y   v e r t i c a l   o r i e n t a t i o n ,   w h e r e i n   the   s i d e   f r a m e  

members   e x t e n d   s u f f i c i e n t l y   f a r   v e r t i c a l l y   r e l a t i v e   t o  

the   u s e r   to  a l l o w   the   s h a f t s   to  be  p o s i t i o n e d   b o t h   b e -  

n e a t h   t he   u s e r ' s   b u t t o c k s   fo r   l eg   a b d u c t i o n   and  a d d u c -  

t i o n   e x e r c i s e s   and  above   the   u s e r ' s   s h o u l d e r s   fo r   a r m  

c r o s s   e x e r c i s e s ,   and  w h e r e i n   t he   s i d e   f r a m e   members   a r e  

i n c l i n e d   o u t w a r d l y   in  a  t r a n s v e r s e   d i r e c t i o n   as  t h e y  

e x t e n d   u p w a r d l y   so  t h a t   t he   s h a f t s   in  the   arm  c r o s s  
e x e r c i s e  a r e   s p a c e d   a p a r t   f u r t h e r   t h a n   in  t he   l e g  
a b d u c t i o n   and  a d d u c t i o n   e x e r c i s e s .  

13.  An  e x e r c i s e   m a c h i n e   as  r e c i t e d   in  c l a i m   1 2 ,  

w h e r e i n   t he   r e s i s t a n c e   means  c o m p r i s e s   an  e l e c t r o m a g -  

n e t i c   b r a k e   c a r r i e d   on  each   s i d e   f r a m e   m e m b e r .  



14.  An  e x e r c i s e   m a c h i n e   as  r e c i t e d   in  c l a i m   1 2 ,  

w h e r e i n   e a c h   s h a f t   is  p i v o t a l   r e l a t i v e   to  t he   s i d e  

f r a m e   member  f rom  i t s   g e n e r a l l y   v e r t i c a l   o r i e n t a t i o n  

to  a  g e n e r a l l y   h o r i z o n t a l   o r i e n t a t i o n .  

15  An  e x e r c i s e   m a c h i n e   w h i c h   c o m p r i s e s   a  f r a m e  

t h a t   i n c l u d e s   two  s i d e   f r a m e   member s   b e t w e e n   w h i c h   a 

u s e r   may  be  l o c a t e d ,   w h e r e i n   t he   s i d e   f r a m e   m e m b e r s  

e x t e n d   v e r t i c a l l y   u p w a r d l y   in  an  a r c u a t e   c u r v e   f r o m  

f r o n t   to  back   r e l a t i v e   to  the   u s e r ,   and  f u r t h e r  

i n c l u d i n g   r e s i s t a n c e   means  m o v a b l y   c a r r i e d   on  e a c h  

s i d e   f r a m e   member  fo r   e x e r c i s i n g   d i f f e r e n t   m u s c l e  

g r o u p s .  

16.  An  e x e r c i s e   m a c h i n e   w h i c h   c o m p r i s e s   a  

f r a m e   m e m b e r ,   a t   l e a s t   one  e l e c t r i c a l l y   o p e r a t e d   b r a k e  

f o r   e x e r c i s i n g   v a r i o u s   m u s c l e   g r o u p s ,   and  means   f o r  

s l i d a b l y   and  p i v o t a l l y   s u p p o r t i n g   t he   b r a k e   on  t h e  

f r a m e   member ,   w h e r e i n   t he   s u p p o r t   means  i n c l u d e s   a  

f l a n g e   s l i d a b l y   c a r r i e d   on  t he   f r a m e   member  p r o j e c t -  

ing  away  t h e r e f r o m ,   a  s u p p o r t   f r a m e   m o u n t e d   to  t h e  

b r a k e ,   and  a  h i n g e   f o r   c o n n e c t i n g   the   f l a n g e   a n d  

s u p p o r t   f r a m e   to  one  a n o t h e r   to  a l l o w   a  p i v o t i n g   of  t h e  

s u p p o r t   f r a m e   r e l a t i v e   to  t he   f l a n g e   f rom  a  f i r s t   to  a  

s e c o n d   p o s i t i o n .  

17.  An  e x e r c i s e   m a c h i n e   h a v i n g   an  e l e c t r i c a l l y  

o p e r a t e d   r e s i s t a n c e   means   f o r   e x e r c i s i n g   v a r i o u s  

m u s c l e   g r o u p s ,   and  c o n t r o l   means   f o r   s e p a r a t e l y  

c o n t r o l l i n g   t he   r e s i s t a n c e   a f f o r d e d   by  the   r e s i s t a n c e  

means   d u r i n g   m u s c l e   e x t e n s i o n   and  m u s c l e   c o n t r a c t i o n  

r e s p e c t i v e l y .  

18.  An  e x e r c i s e   m a c h i n e   as  r e c i t e d   in  c l a i m   1 7 ,  

w h e r e i n   t he   r e s i s t a n c e   means  c o m p r i s e s   an  e l e c t r o m a g -  
n e t i c   b r a k e .  



19.  A  m e t h o d   of  e x e r c i s i n g   m u s c l e   g r o u p s   b o t h  

a n a e r o b i c a l l y   and  a e r o b i c a l l y   w h i c h   c o m p r i s e s   p r o v i d -  

ing  a  n o n - i n e r t i a l   r e s i s t a n c e   means  h a v i n g   v a r i a b l e  

f o r c e   l e v e l s ,   s e t t i n g   f o r c e   l e v e l s   r e l a t i v e l y   h i g h   f o r  

a n a e r o b i c   e x e r c i s e s   w i t h   a  s m a l l   number   of  r e p e t i t i o n s ,  

and  s e t t i n g   f o r c e   l e v e l s   r e l a t i v e l y   low  fo r   a e r o b i c  

e x e r c i s e s   w i t h   a  l a r g e   number  of  r e p e t i t i o n s .  
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