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©  Weight  lifting  exercise  device. 

An  excercise  device  has  a  tank  (12),  containing  a  supply 
of  liquid  (21)  and  a  container  (14),  with  mechanism  for 
receiving  a  portion  of  the  liquid  (21)  from  the  tank  (12),  and 
mechanism  for  discharging  the  liquid  (21)  from  the  container 
(14),  at  a  controlled  rate.  The  container  (14),  is  connected  to 
an  elongated  member  (16)  that  extends  out  of  the  tank  (12), 
and  may  be  pulled  upon  by  the  user.  A  conduit  (110)  may 
supply  liquid  (21)  under  pressure  selectively  to  the  liquid 
container  (14),  in  response  to  user  demand  as  indicated  by 
activation  of  a  switch  and  the  liquid  (21)  may  then  drain  from 
the  container  (14),  through  the  same  or  a  different  conduit  to 
the  original  reservoir  (12),  or  a  drain.  A  pair  of  spreadable 
arms  (66),  may  be  hinged  or  pivoted  to  the  device  and 
connected  via  mechanical  linkage  or  cable  (64),  to  the  weight 
container  (14),  for  biasing  the  arms  (66),  into  separated 
position  for  push-up  exercises. 





The  i n v e n t i o n   r e l a t e s   to  amusement  and  e x e r c i s e  

d e v i c e s .   S p e c i f i c a l l y ,   the  i n v e n t i o n   is  an  a p p a r a t u s  

for  weight   l i f t i n g   e x e r c i s e   in  which  the  weight   is  a u t o -  

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

of  an  e x e r c i s e .  

Body  b u i l d i n g   r e q u i r e s   t h a t   man  e x e r c i s e   his  m u s c l e s  

a g a i n s t   a n  o p p o s i n g   fo rce .   One  of  the  most  common  ways 

to  a c c o m p l i s h   the  r e q u i r e d   e x e r c i s e   is  t o . l i f t   a  h e a v y  

weight   such  as  a  b a r b e l l   or  the  l i k e .   This  form  of  e x -  

e r c i s c   may  be  r e f e r r e d   to  as  i s o t o n i c   e x e r c i s e ,   as  t h e  

muscle  ac t s   a g a i n s t   a  c o n s t a n t   w e i g h t .   O r d i n a r i l y ,   t h e  

muscle  is  r e p e a t e d l y   e x e r t e d   a g a i n s t   the  we igh t ,   accom- 

p l i s h i n g   the  i d e n t i c a l   movement  with  each  r e p e t i t i o n .  

Well  known  i s o t o n i c   e x e r c i s e   d e v i c e s   employ  w e i g h t  

un i t s   of  c a s t   i ron  or  o the r   s o l i d ,   dense  m a t e r i a l   o r  

employ  r e s i s t a n c e   via  pnumat ic   c y l i n d e r s .   D i f f e r e n t  

numbers  of  the  weight   u n i t s   may  be  s e l e c t i v e l y   engaged  by 

the  u se r ,   for  example  by  s t r i n g i n g   the  u n i t s   on  a  b a r b e l l  

or  l i f t i n g   c a b l e ,   and  the  user   then  per forms   as  many 

e x e r c i s e   r e p e t i t i o n s   as  he  is  ab le   with  the  p r e s e l e c t e d  

w e i g h t .  



I t   is  known  t h a t   the  musc les   t i r e   with  e a c h  

r e p e t i t i o n   of  an  e x e r c i s e ,   r e q u i r i n g   t h a t   the  w e i g h t  

s e l e c t e d   for   a  movement  be  l e s s   than  the  maximum  c a p a c i t y  

of  the  musc les   i n v o l v e d   so  t h a t   many  r e p e t i t i o n s   c a n  b e  

a c c o m p l i s h e d ,   with  the  muscles   e v e n t u a l l y   t i r i n g   to  t h e  

po in t   t h a t   they  can  no  l o n g e r   r e p e a t   the  movement  at  t h e  

p r e s e l e c t e d   we igh t .   This  method  of  body  b u i l d i n g   is  i n -  

e f f i c i e n t ,   as  i t   r e q u i r e s   t h a t   the  muscles   work  at  f a r  

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

of  the  movement,  d u r i n g   which  time  the  muscles   are  m e r e l y  

t i r i n g   t h e m s e l v e s   to  the  p o i n t   where  t r u l y   e f f i c i e n t   body  

b u i l d i n g   can  b e g i n .  

S e r i o u s   body  b u i l d e r s   have  a t t e m p t e d   to  e l i m i n a t e  

the  i n i t i a l   p e r i o d   of  i n e f f i c i e n t   e x e r c i s e   by  p l a c i n g  

as  much  we igh t   on,  for   example ,   a  b a r b e l l  a s   the  m u s c l e  

can  l i f t   in  a  s i n g l e   movement.  Then,  a f t e r   each  r e p e t i t i o n - .  

or  s h o r t   s e r i e s   of  r e p e t i t i o n s ,   a s s i s t a n t s   at  each  e n d  

of  the  b a r b e l l   w i l l   q u i c k l y   remove  one  of  the  w e i g h t  

u n i t s ,   t h e r e b y   r e d u c i n g   the  t o t a l   weight   as  the  m u s c l e s  

t i r e ,   a l l o w i n g   the  body  b u i l d e r   to  c o n t i n u e   the  same 

movement  with  e f f i c i e n c y .   The  i n c o n v e n i e n c e   of  t h i s  

system  is  e v i d e n t ,   but   i t   a l so   is  dange rous ,   as  t h e  

a s s i s t a n t s   must  c l o s e l y   c o o r d i n a t e   t h e i r   e f f o r t s   in  o r d e r  

to  avoid  an  unba l anced   b a r b e l l   in  the  hands  of  the  body 

b u i l d e r .  

I s o m e t r i c   e x e r c i s e   employs  the  muscles   a g a i n s t   an  

unmoving  o b j e c t ,   a l l o w i n g   the  muscles   to  apply  f u l l  

force   for   as  long  as  the  body  b u i l d e r   d e s i r e s .   A l t h o u g h  



the  musc les   may  t i r e ,   the  e x e r c i s e   is  u n i n t e r r u p t e d ,  
i 

as  no  movement  is  i n v o l v e d .   I s o m e t r i c   e x e r c i s i n g   d e v i c e s  

are  known  t h a t   m e c h a n i c a l l y   i n c r e a s e   the  force  b e i n g  

opposed  by  the  musc le s ,   t h e r e b y   f o r c i n g   the  m u s c l e s  

to  e x e r t   t h e i r   maximum  e f f o r t .  A t   some  p o i n t ,   the  f o r c e  

e x e r t e d   by  the  dev ice   may  overcome  the  muscle.   S e r i o u s  

i n j u r y   has  r e s u l t e d   to  pe r sons   us ing   such  i s o m e t r i c   d e -  

v i c e s . U . S . p a t e n t s   3 ,731 ,922   and  3 ,614 ,097   to  J u n g r e i s  

r e l a t e   to  v a r i a b l e   force   i s o m e t r i c   d e v i c e s .   Such  d e v i c e s  

are  not  g e n e r a l l y   s u i t e d   for  i s o t o n i c   e x e r c i s e .  

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  i s o t o n i c   e x -  

e r c i s e   a p p a r a t u s   t ha t   s a f e l y   v a r i e s   the .mass   of  a  d e a d  

weight   to  compensa te   for  muscle  warm-up  and  f a t i g u e .  

The  i n v e n t i o n   is  a  weight   l i f t i n g   device   having  a  

l i q u i d   s t o r a g e   tank  and  a  moveable  l i q u i d   c o n t a i n e r ,   t h e  

l a t t e r   r e c e i v i n g   l i q u i d   from  the  fomrer   and  g e n e r a l l y   d i s -  

cha rg ing   the  r e c e i v e d   l i q u i d   back  i n to   the  s t o r a g e   t a n k .  

Moving  means  such  as  an  e l o n g a t e d   rope  or  cable  i s  

a t t a c h e d   to  the  c o n t a i n e r   for  l i f t i n g   and  lowering  t h e  

c o n t a i n e r   as  a  user   e x e r c i s e s .   In  an  embodiment  w h e r e i n  

the  c o n t a i n e r   moves  w i th in   the  s t o r a g e   tank,   the  tank  i s  

equipped   wi th   p u l l e y   means  to  guide  the  e l onga t ed   member 

over  the  top  of  the  tank.   In  an  embodiment  wherein  t h e  

s t o r a g e   tank  and  l i q u i d   c o n t a i n e r   do  not  share  common 

space,   a  s e p a r a t e   suppor t   framework  c a r r i e s   the  w e i g h t  

c o n t a i n e r ,   and  the  s t o r a g e   tank  is  connected   to  the  c o n t a i n -  

er  by  a  f l e x i b l e   condu i t   th rough   which  the  l i q u i d   w e i g h t  



medium  is  pumped  or  f lows  by  g r a v i t y .   L a t e r a l l y   m o v e -  

able  arms  may  be  p i v o t e d   to  the  suppo r t   framework  at   o n e  

end  and  moveable  th rough   an  arc  at  the  o t h e r ,   and  s u c h  

arms  are  f u r t h e r   c o n n e c t e d   to  the  framework  in  such  a  

manner  t h a t   they  are  b i a s e d   l a t e r a l l y ,   p e r m i t t i n g   t h e  

v a r i a b l e   we igh t   of  the  c o n t a i n e r   to  vary  the  f o r c e  

n e c e s s a r y   to  move  the  arms  in  a  chosen  manner.  The  same 

arms  may  have  p i v o t   shou lder  pads   to  cushion   d u r i n g   l e g  

e x t e n s i o n   e x e r c i s e s .   An  ove rhead   T-bar   may  s u p p o r t   a  

pa i r   of  wide ly   spaced  hand  g r i p s   for   ches t   e x e r c i s e s .  

The  main  o b j e c t   of  the  i n v e n t i o n   is  to  c r e a t e   a  

weight   l i f t i n g   dev ice   t h a t   a c t u a l l y   i n c r e a s e s   or  r e d u c e s  

the  dead  we igh t   being  used  i n  a n   e x e r c i s e   dev ice   as  t h e  

e x e r c i s e   c o n t i n u e s .   For  t h i s   p u r p o s e , a   f l owab le   l i q u i d  

is  p l aced   in  a  c o n t a i n e r   t h a t   in  turn   is  l i f t e d   by  t h e  

use r ,   e i t h e r   d i r e c t l y   or  i n d i r e c t l y   through  an  e l o n g a t e d  

member  a t t a c h e d   to  the  c o n t a i n e r .   The  l i q u i d   f lows  i n t o  

and  out  of  the  c o n t a i n e r   du r ing   the  l i f t i n g   p r o c e s s ,   f o r  

example  t h rough   one  or  more  ho les   in  the  c o n t a i n e r   w a l l  

or  under  power  of  a  pump,  t h e r e b y   i n c r e a s i n g   or  r e d u c i n g  

the  c o n t a i n e r   we igh t   and  r e d u c i n g   or  i n c r e a s i n g   t h e  

s t r e n g t h   needed  for  the  u se r   to  con t inue   his  e x e r c i s e .  

Another   o b j e c t   of  the  i n v e n t i o n   is  to  i n c r e a s e   o r  

reduce  the  we igh t   being  used  for  e x e r c i s e   at  a  c o n s t a n t  

r a t e .   For  t h i s   p u r p o s e ,   the  l i q u i d   c o n t a i n e r   may  have  a 

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



in  the  s i m p l e s t   embodiment,   may  have  a  v e r t i c a l   s e r i e s  

of  ho les   in  the  c o n t a i n e r   s ide  of  p r o p e r   s ize   and 

r e l a t i v e   spac ing   for   a  c o n s t a n t   r a t e   of  l i q u i d   d i s c h a r g e .  

.A  s i n g l e   hole  in  the  form  of  a  v e r t i c a l   s l o t   or  round  h o l e  

may  a lso   accompl i sh   the  d i s c h a r g e   f u n c t i o n .  

A  f u r t h e r   o b j e c t   of  the  i n v e n t i o n   is  to  c r e a t e   a  

we igh t   l i f t i n g   dev i ce   t h a t   can  be  sh ipped   and  a s s e m b l e d  

w i t h o u t   the  need  for  h a n d l i n g   many  hundred   pounds  of  p r e -  

c a s t  w e i g h t s .   This  o b j e c t   i s  a c c o m p l i s h e d   by  using  a  

r e a d i l y   a v a i l a b l e   and  d i s p o s a b l e   l i q u i d   such  as  water   f o r  

the  weight   medium.  The  e s s e n t i a l   ha rdware   needed  may  b e  

r e l a t i v e l y   l i g h t   in  we igh t ,   compr i s ing   a  t ank ,   a  b u c k e t ,  

and  a  rope,   whi le   the  w e i g h t - g i v i n g   m a t e r i a l   may  be  a d d e d  

at  the  l o c a t i o n   of  use,   for  example  by  f i l l i n g   the  t a n k  

th rough   a  hose.   S i m i l a r l y ,   the  tank  can  be  d r a ined   b e -  

fore   the  device   is  moved. 

Examples  of  the  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   w i t h  

r e f e r e n c e   to  the  accompanying  drawings   in  w h i c h : -  

F igure   1  is  a  v e r t i c a l   c r o s s - s e c t i o n a l   view  of  t h e  

i n v e n t i o n   with  the  weight   bucket   in  p o s i t i o n   to  r e c e i v e  

l i q u i d  m e d i u m .  

F igure   2  is  a  v e r t i c a l   c r o s s - s e c t i o n a l   view  of  t h e  

i n v e n t i o n   with  the  weight   bucket   in  p o s i t i o n   to  d i s c h a r g e  

l i q u i d   medium. 

F igure   3  is  an  i s o m e t r i c   view  of  the  i n v e n t i o n   i n  

p a r t i a l   s e c t i o n .  

F igure   4  i s   an  i s o m e t r i c   view  of  a  modi f ied   e m b o d i -  

ment  of  the  i n v e n t i o n .  



Figure   5  is  a n o t h e r   i s o m e t r i c   view  of  t he   embodi-   . 

ment  of  F i g u r e   4 .  

F igure   6  is  a  p e r s p e c t i v e   view  in  p a r t i a l   s e c t i o n  

of  a  f u r t h e r   embodiment  of  the  i n v e n t i o n .  

F igure   7  is  a  p e r s p e c t i v e   view  of  ano the r   e m b o d i m e n t  

of  the  i n v e n t i o n .  

F igure   8  is  a  f r a g m e n t a r y   view  in  p a r t i a l   s e c t i o n  

of  a  m o d i f i e d   we igh t   c o n t a i n e r .  

F igu re   9  is  a  s ide  e l e v a t i o n a l   view  of  the  i n v e n t i o n  

of  Figure   7,  showing  a  push-up   e x e r c i s e .  

F igu re   10  is  a  view  s i m i l a r   to  F igure   9,  showing  a n -  

o ther   p o s i t i o n   of  the  push-up   e x e r c i s e .  

F i g u r e   11  is  a  top  view  of  the  embodiment  of  F i g u r e   1 0 .  

F igu re   12  is  a  f r o n t   e l e v a t i o n a l   view  of  the  i n v e n t i o n  

of  F igure   7,  showing  a  c h e s t   e x e r c i s e .  

F igu re   13  is  a  s ide  e l e v a t i o n a l   view  of  the  i n v e n t i o n  

of  Figure   7,  showing  a  leg  e x t e n s i o n   e x e r c i s e .  

The  w e i g h t   l i f t i n g   a p p a r a t u s   10  c o n s i s t s   of  t h r e e  

primary  e l e m e n t s   i n c l u d i n g   s t o r a g e   tank  12,  m o v e a b l e  

c o n t a i n e r   means  such  as  w e i g h t . b u c k e t   14,  and  t e n s i o n   l i n e  

16.  These  components   are  i n t e n d e d   for  use  with  a  f l u i d  

medium  such  as  a  l i q u i d .  

S t o r a g e   tank  12  is  a  r e s e r v o i r   t h a t   holds  an  i n -  

ac t ive   supp ly   of  the  l i q u i d   medium  in  r e a d i n e s s   for   u s e  

by  a  pe r son   employing   the  a p p a r a t u s   10.  In  the  d r a w i n g s ,  

tank  12  is  a  v e r t i c a l   c y l i n d e r   17  s e a l e d   at  the  bot tom  by  

base  p l a t e   18,  which  may  ex tend   r a d i a l l y   ou tward ly   f r o m  

the  c y l i n d e r   as  fa r   as  d e s i r e d   to  provide a  secure   f o o t i n g .  



P l a t e   18  may  a lso   be  f a s t e n e d   to  the  f l o o r   under  t a n k  

12  by  any  c o n v e n t i o n a l   d e v i c e s ,   such  as  b o l t s   20,  F i g u r e  

3.  The  p r e f e r r e d   l i q u i d   medium  c o n t a i n e d   w i th in   the  t a n k  

is  wa te r ,   due  to  i t s   ready  a v a i l a b i l i t y .   Any  o the r   l i q u i d  

may  a lso   be  used  in  tank  12,  with  m o d i f i c a t i o n   of  b u c k e t  

14  being  made  to  compensa te   for  d i f f e r e n c e s   in  v i s c o s i t y ,  

as  d e s c r i b e d   below.  The  tank  may  be  c o n s t r u c t e d   of  m e t a l ,  

p l a s t i c ,   or  any  o t h e r   m a t e r i a l   having  s u i t a b l e   s t r e n g t h .  

To  p r e v e n t   p o s s i b l e   c o r r o s i o n   between  a  metal   tank  and  

c o n t a i n e d   w a t e r ,   the  water   may  have  a  c o r r o s i o n   p r e v e n -  

t a t i v e   added,   such  as  a n t i - f r e e z e ,   or  the  tank  i t s e l f   m a y  

be  t r e a t e d   by  p l a t i n g   or  p a i n t .  

Al though  the  i l l u s t r a t e d   tank  is  a  c y l i n d e r ,   any  

shape  may  be  used.   The  h e i g h t   of  the  tank  should  b e  

s u f f i c i e n t   to  c o n t a i n  t h e   s t o r e d   l i q u i d   medium  21  in  a  

lower  p o r t i o n   t h e r e o f ,   for  example  the  lower  o n e - f o u r t h ,  

t he reby   l e a v i n g   s u f f i c i e n t   room  above  the  l i q u i d   for  t h e  

bucket   14  to  be  moved  on  t e n s i o n   l i ne   16.  A  l i q u i d  

s t o r a g e   space  of  f i f t y   g a l l o n s   has  been  found  s u i t a b l e  

for  the  h e a v i e s t   a p p l i c a t i o n s   s u p p l y i n g   over  th ree   h u n -  

dred  pounds  of  u s e a b l e   dead  we igh t ,   whi le   any  s m a l l e r  

volume  may  be  used  as  d e s i r e d .  

The  top  of  tank  12  may  be  open,  as  shown  in  t h e  

d rawings ,   or  a  cover  may  be  employed  with  a  s u i t a b l e  

passageway  a l l o w i n g   l ine   16  to  e x i t   the  tank  w i t h o u t  

o b s t r u c t i o n .   Suppor t   framework  22  ex tends   above  the  t a n k  



and  c a r r i e s   guide  means  such  as  p u l l e y s   24  and  26  f o r  

s u p p o r t i n g   l i n e   16  as  i t   p a s s e s   over  the  top  end  o f  

c y l i n d e r   12.  Guard  28  o v e r l i e s   the  p u l l e y s   and  a ids   i n  

r e t a i n i n g   l i n e   16  on  the  p u l l e y   w h e e l s .  

Weight  bucke t   14  f i t s   c o a x i a l l y   w i t h i n   c y l i n d e r   12 

and  is  v e r t i c a l l y   moveable  t h e r e i n .   C y l i n d r i c a l   s i de   w a l l  

30  is  of  s m a l l e r   d i a m e t e r   than  c y l i n d e r   17,  and  a  p l u r a l i y  

of  gu ide   wheels   32,  bes t   shwon  in  F i g u r e s   1  and  2,  a r e  

a t t a c h e d   to  the  e x t e r i o r   of  wa l l   30  in  hous ings   34  t o  

both  guide   and  space  the  wall   30  from  c y l i n d e r   17  as  t h e  

b u c k e t   moves  a x i a l l y   v e r t i c a l l y   w i t h i n   tank  12.  F l u i d  

i n t a k e   means  such  as  f l a p p e r   va lve   36  may  be  c a r r i e d   b y  

or  on  bo t tom  wall   38  to  a u t o m a t i c a l l y   admit  l i q u i d   t o  

b u c k e t   14  t h rough   i n t a k e   opening   39  when  the  bucke t   f a l l s .  

a g a i n s t   the  s t o r e d   l i q u i d   21  in  the  lower  p o r t i o n   of  t a n k  

l 2 , a s   i l l u s t r a t e d   in  F igure   1.  Valve  36  may  be  p i v o t a l l y  

mounted  on  the  upper  s u r f a c e   of  wal l   38  so  t h a t   i t   o p e n s  

upward ly   only  and  sea l s   o p e n i n g  3 9   a g a i n s t   loss   of  l i q u i d  

w i t h i n   b u c k e t   14  when  the  b u c k e t   i s  T a i s e d   above  t h e  

l e v e l   of  s t o r e d   l i q u i d   21,  as  shown  in  F igure   2.  

B u c k e t   14  a l so   has  f l u i d   o u t l e t   means  for  d r a i n i n g  

l i q u i d   from  the  bucke t   to  the  tank  at  a  p r e d e t e r m i n e d ,  

c o n t r o l l e d   r a t e .   I t   is  g e n e r a l l y   d e s i r a b l e   to  d i s c h a r g e  

l i q u i d   from  bucke t   14  at  a  c o n s t a n t   r a t e   for  l i n e a r   w e i g h t  

r e d u c t i o n .   A  s e r i e s   of  d r a in   ho les   42  in  v e r t i c a l   w a l l  

30  can  be  spaced  to  a ccompl i sh   a  l i n e a r   loss   of  l i q u i d  

we igh t   from  the  bucke t .   The  e x a c t   s i ze   of  the  ho les   and  



spac ing   between  a d j a c e n t   ho les   can  be  d e t e r m i n e d  

e m p i r i c a l l y   for  any  shape  of  bucke t   14  and  d e s i r e d  

r a t e   of  weight   l o s s ,   but   i t   w i l l   be  g e n e r a l l y   t r u e   t h a t  

the  ho les   are  more  c l o s e l y   spaced  near  the   bo t tom  of  t h e  

bucke t   than  near   the  t op ,   as  the  weight   of  wate r   in  a  

f u l l   bucke t   urges  f a s t e r   d r a i n a g e   than  the  we igh t   o f  

wa t e r   in  a  p a r t i a l l y   empty  b u c k e t .  

W h i l e   the  i l l u s t r a t e d   embodiment  has  ho les   42 

only  in  the  e x t e r i o r   s ide   wal l   30,  the  bucket   may  h a v e  

s i m i l a r   ho les   e l s e w h e r e .   For  example,   a  c e n t r a l   a x i a l  

s t and   pipe  (not  shown)  wi th   ho les   t h e r e i n  c o u l d   be  employed, .  

or  m u l t i p l e   v e r t i c a l   rows  of  ho les   could  be  formed  in  w a l l  

30.  If  d e s i r e d ,   f l u i d   i n t a k e   39  may  be  e l i m i n a t e d   a n d  

ho les   42  may  admit  the  l i q u i d ,   as  shown  in  F igu re   1,  i n  

a d d i t i o n   to  d i s c h a r g i n g   the  l i q u i d ,   as  shown  in  F i g u r e   2.  

Tension  l ine   16  is  connec t ed   to  bucke t   14,  for  e x -  

ample  to  b r a c k e t s   44  a t t a c h e d   to  the  bucke t .   The  l i n e  

p r e f e r a b l y   is  c o a x i a l   wi th   the  axis   o f  c y l i n d e r   17  a s  

i t   runs  v e r t i c a l l y   upwardly   from  the  bucke t ,   then  p a s s i n g  

over   p u l l e y s   26  and  24  and  t e r m i n a t i n g   at  a  p o i n t   e x t e r i o r  

of  tank  12.  A  c o u n t e r w e i g h t   46  at  the  ou te r   end  of  l i n e   16 

may  p e r f e c t l y   compensate   for   the  empty  weight   of  bucke t   14.  

Arms  48  may  also  be  a t t a c h e d   to  the  e x t e r i o r   end  of  l i n e  

16,  p r o v i d i n g   an  i n i t i a l   g r a s p i n g   device   for  the  u s e r  

of  the  a p p a r a t u s .   If  d e s i r e d ,   l ine   16'  may  ex tend   from  t h e  



c o u n t e r w e i g h t   46  and  arms  48  downwardly  and  around  a  

lower  p u l l e y   50  a t t a c h e d   to  tank  12  or  to  the  f l o o r .  

Line  16'  may  be  t e n s i o n e d   more  e a s i l y   by  h o r i z o n t a l   f o r c e ,  

while.  l i n e   1 6  i s   t e n s i o n e d   more  e a s i l y   by  v e r t i c a l   f o r c e .  

Var ious   arms,  h a r n e s s e s   for   d i f f e r e n t   body  l imbs ,   or  l i k e  

known  g r i p p i n g   d e v i c e s   may  be  a t t a c h e d   to  the  e x t e r i o r   e n d  

of  l i n e   16'  or  l i n e   16  to  enab l e   the  u se r   to  a c c o m p l i s h  

a  va s t   a r r ay   of  e x e r c i s e   m o v e m e n t s .  

In  o p e r a t i o n ,  t h e   a p p a r a t u s   may  be  u t i l i z e d  

in  any  room  or  s t r u c t u r e   hav ing   s u f f i c i e n t   s t r e n g t h   t o  

s u p p o r t   the  tank  p lus   i t s   c o n t a i n e d   l i q u i d ,   i . e .   w a t e r .  

The  tank  may  be  l o o s e l y   p l a c e d   on  the  f l o o r ,   or  i t   may  b e  

b o l t e d   down  to  r e s i s t   t i p p i n g .   O r d i n a r i l y ,   the  w e i g h t  

of  s t o r e d   l i q u i d   21  causes   the  tank  to  r e s i s t   t i p p i n g   r e -  

g a r d l e s s   of  h o r i z o n t a l   fo rce   g e n e r a t e d   dur ing   u s e .  

As  shown  in  F igure   1,  the  u se r   f i r s t   l i f t s  

c o u n t e r w e i g h t   46  to  lower  bucke t   14  i n t o   the  s t o r e d   w a t e r ,  

where  the  bucket   tends   to  p a r t i a l l y   submerge  due  to  i t s  

own  w e i g h t .   A  s ca l e   52  on  the  e x t e r i o r   of  tank  12  may 

i n d i c a t e   the  p rope r   h e i g h t   to  which  c o u n t e r w e i g h t   46  m u s t  

be  r a i s e d   in  o rder   to  o b t a i n   a  d e s i r e d   weight   of  wa te r   i n  

bucke t   14,  as  shown  in  F i g u r e   3.  Water  e n t e r s   the  b u c k e t  

th rough   i n t a k e   39  as  f l a p p e r   36  y i e l d s   to  the  f o r ce   of  t h e  

water   and  opens.   Water  may  a l so   e n t e r   th rough  ho les   4 2 .  

When  the  d e s i r e d   q u a n t i t y   of  water   has  e n t e r e d   the  b u c k e t ,  

the  user   commences  his  e x e r c i s e   by  p u l l i n g   on  l i n e   16  o r  

16 ' ,   r a i s i n g   the  bucke t   out  of  the  s t o r e d   wa te r ,   as  shown 



in  Figure   2.  Immedia te ly   the  weight   of  the  water   f o r c e s  

f l a p p e r   valve  36  shut .   As  the  user  per forms  r e p e t i t i o n s  

of  his  chosen  e x e r c i s e ,   the  bucket   t r a v e l s   up  and  down 

in  c y l i n d e r   17  w i t h i n   the  f ree   space  above  any  r e m a i n i n g  

s to r ed   wa te r ,   for  example  at  l e a s t   t h r e e - f o u r t h s   of  t h e  

he igh t   of  the  c y l i n d e r .   In  p r a c t i c e ,   few  if   any  movements 

would  use  more  than  four  f e e t   of  l i n e a r   t r a v e l ,   c r e a t i n g  

no  s u b s t a n t i a l   concern  t h a t   the  bucket   would  i n a d v e r t a n t l y  

dip  into  the  s t o r e d   water   dur ing  r e p e t i t i o n   of  a  s i n g l e  

movement,  as  a  r e p r e s e n t a t i v e   c y l i n d e r   17  may  have  a  h e i g h t  

of  e igh t   f e e t   or  more,  a l though   s h o r t e r   c y l i n d e r s   may  be  

u s e d .  

Throughout   the  time  t ha t   the  bucket   is  above  t h e  

l eve l   of  s t o r e d   water   21,  the  water   w i t h i n   the  bucket   w i l l  

be  d r a i n i n g   through  holes   42,  slowly  r educ ing   the  t o t a l  

dead  weight  being  moved  fu r ing   each  r e p e t i t i o n .   The  w a t e r  

d r a i n i n g   from  the  bucket   r e t u r n s   to  the  s t o r e d   water   21  i n  

the  bottom  of  the  c y l i n d e r   for  fu tu re   use,  as  i l l u s t r a t e d  

in  Figure  2.  The  user   may  s e l e c t   the  weight   of  water  t h a t  

approx imates   his  maximum  a b i l i t y   f o r  t h e   f i r s t   r e p e t i t i o n  

of  the  movement,  and  for  each  s u c c e s s i v e   r e p e t i t i o n   t h e  

weight  of  water  in  the  bucket   wi l l   be  s m a l l e r ,   c o r r e s p o n d -  

ing  to  the  reduced  c a p a c i t y   of  the  u s e r ' s   muscles   due  t o  

f a t i g u e   from  p r i o r   r e p e t i t i o n s .   No  impass  in  movement  o r  

damaging  s t r a i n   can  occur  as  with  f ixed  w e i g h t s ,   and  t h e  

user  is  able  to  c o n t i n u e   his  r e p e t i t i o n s   beyond  the  number 



o r d i n a r i l y   p o s s i b l e   with  f i xed   w e i g h t .   Also,   b e c a u s e  

t h e - w e i g h t   r e d u c t i o n   i n  t h e   b u c k e t   is  c o n s t a n t ,   t h e  

a p p a r a t u s   is  s e l f - c o m p e n s a t i n g   for   i n c o r r e c t   e s t i m a t e s  

of  i n i t i a l   bucke t   w e i g h t .   If  the  b u c k e t   is  i n i t i a l l y   t o o  

heavy,  the  s lower   speed  of  the  i n i t i a l   r e p e t i t i o n s   w i l l  

al low  g r e a t e r   we igh t   loss   per  r e p e t i t i o n ,   while   an 

i n i t i a l l y   too  l i g h t   b u c k e t   can  be  moved  more  r a p i d l y ,  

a c c o m p l i s h i n g   a  g r e a t e r   than  u sua l   number  of  r e p e t i t i o n s  

with  l ess   than  the  usua l   we igh t   l o s s   per  r e p e t i t i o n .  

One  of  the  g r e a t   a d v a n t a g e s   of  t h i s   a p p a r a t u s   a s  

compared  to  c o n v e n t i o n a l   c a s t   we igh t   e x e r c i s e   dev ices   i s  

t h a t   the  weight   g i v i n g   l i q u i d   can  be  s u p p l i e d   at  the  p o i n t  

of  use  and  need  not  be  t r a n s p o r t e d   with  the  a p p a r a t u s .   T h i s  

r e s u l t s   in  g r e a t l y   reduced   s h i p p i n g   and  hand l ing   p r o b l e m s ,  

as  well  as  far   lower  cos t   to  o b t a i n   e q u i v a l e n t   d e a d - w e i g h t  

e x e r c i s e   c a p a b i l i t y .   I t   w i l l   a l so   be  a p p r e c i a t e d   t h a t   t h i s  

weight   a p p a r a t u s   is  s a f e r   than  c a s t   we igh t   systems.   I f  

the  weight   is  d ropped ,   the  bucke t   mere ly   sp l a shes   i n to   a  

pool  of  water   t h a t   ac t s   as  an  energy  sponge  to  absorb  t h e  

shock  and  ease  the  impact   on  the  bucke t   and  t a n k .  

A   g r e a t   may  v a r i a t i o n s   of  the  a p p a r a t u s   are  p o s s i b l e ,  

e s p e c i a l l y   in  t h e  s h a p e   and  s i z e   of  the  tank  and  b u c k e t ,  

as  well  as  in  the  mechanism  used  to  c o n t r o l   inflow  and  o u t -  

flow  of  water   from  the  bucke t .   For  example ,   a  pump  w i t h i n  

the  bucke t   could  expel   the  w a t e r ,   or  a  pump  in  the  t a n k  

could  f i l l   the  b u c k e t   in  r e s p o n s e   to  a c t i v a t i o n   of  a  s w i t c h  

l o c a t e d   in  the  bucke t   path  near   the  bot tom  of  the  t a n k .  



Ins tead   of  v e r t i c a l   holes   in  the  bucket   s i d e ,   a  c o n t i n u o u s  

s lo t   of  f ixed   or  v a r i a b l e   width  could  be  used,   or  c o v e r i n g  

f laps   could  sea l   s e l e c t e d   holes  42  to  al low  v a r i a t i o n   i n  

d ra in ing   r a t e .  

In  the  embodiment  of  F igures   4  and  5,  the  a p p a r a -  

tus  10  has  been  modi f i ed   by  the  s u b s t i t u t i o n   of  p i v o t a l l y  

mounted  l e v e r   60  for  pu l l ey   suppor t   framework  22.  L e v e r  

60  c a r r i e s   the  guide  means  for  t e n s i o n   l i ne   16  at  a  f i r s t  

end  t h e r e o f ,   for  example  the  upper  end  t h a t   s u p p o r t s  

pul leys   24  and  26.  The  lever   is  p i v o t a l l y   s u p p p r t e d   in  an  

a p p r o p r i a t e   p o s i t i o n   to  r e t a i n   pu l l eys   24  and-26  in  t h e  

approximate   p o s i t i o n s   shown  in  F igures   1-3.  For  e x a m p l e ,  

the  p u l l e y s   are  on  spaced  p a r a l l e l   axes  in  an  a p p r o x i m a t e l y  

h o r i z o n t a l   plane  with  each  axis  being  t r a n s v e r s e   to  t h e  

lever   60.  Pu l l ey   26  is  c l o s e s t   to  the  t i p   of  the  u p p e r  

por t ion   of  l e v e r   60,  while   pu l ley   26  is  c l o s e s t   to  h i n g e  

62  c o n n e c t i n g  t h e   l e v e r   to  the  upper  l i p   of  tank  12 .  

Tension  l i n e   16  is  connec ted   to  weight  bucket   14  and  e x -  

tends  upwardly  t h e r e f r o m   fo l lowing  the  app rox ima te   v e r t i c a l  

axis  of  tank  12  to  a  p o s i t i o n   s l i d a b l y   engaging  the  u p p e r  

end  o f  t h e   l e v e r ,   for  example  by  engaging  the  groove  o f  

pulley  26  t h a t   is  app rox ima te ly   t angen t   to  the  axis  of  t h e  

tank  12.  The  t e n s i o n   l ine   then  passes   over  p u l l e y   26  and 

pul ley  24  and  downwardly  ou t s ide   the  tank  to  be  p u l l e d  

upon  by  the  u s e r .  

While  hinge  62  is  the  p r e f e r r e d   a t t a c h m e n t   o f  

lever  60  to  the  a p p a r a t u s   10,  o ther   suppo r t   means  could  be  



employed  to  s i m i l a r l y   hold  the  l e v e r   60  in  an  a p p r o p r i -  

ate   p o s i t i o n   over  tank  12  and  we igh t   b u c k e t   14.  For  e x -  

ample,  a  suppor t   b r a c k e t   could  p i v o t a l l y   c a r ry   the  l e v e r  

ion an  ax is   c o a x i a l   with  the   ax i s   of  p u l l e y   26,  t h e r e b y  

m a i n t a i n i n g   pu l l ey   26  in  p r e c i s e   p o s i t i o n   over  the  w e i g h t  

b u c k e t   14  with  l i n e   16  on  the  v e r t i c a l   axis   of  the  t a n k .  

However,  i t   is  p r e f e r r e d   t h a t   both   p u l l e y s   be  on  one  s i d e  

of  the  p i v o t a l   mounting  of  t h e   l e v e r   so  t h a t   the  f u l l .  

we igh t   of  the  p u l l e y s ,   l i n e   16,  w e i g h t   bucke t   14,  and  c o u n t e r -  

we igh t   46  are  a p p l i e d   on  one  end  of  the  l e v e r .   The  s m a l l  

amount  by  which  l i n e   16  d e v i a t e s   from  the  axis   of  tank  12 

because   of  movement  of  p u l l e y   wi th   l e v e r   60  has  proven  to  . .  

be  u n i m p o r t a n t .  

The  second  or  lower  end  of  l e v e r   60  has  e l o n g a t e d  

c o n n e c t i n g   means  such  as  c a b l e s   64  a t t a c h e d   t h e r e t o ,   f o r  

example  to  the  ends  of  c r o s s - b a r   65  t h a t   ex t ends   t r a n s -  

v e r s e l y   to  the  p lane   of  l e v e r   p i v o t a l   motion  near  the  l o w e r  

t i p   of  the  l e v e r .   While  the   upper   end  of  the  l e v e r   i s  

a p p r o x i m a t e l y   h o r i z o n t a l   over  the  top  of  tank  12,  the  l o w e r  

end  p r e f e r a b l y   angles   downwardly  in  an  acu te   angle   to  t h e  

v e r t i c a l   axis   of  the  t ank ,   b r i n g i n g   the  c r o s s - b a r   to  a 

l e v e l   where  i t   moves  with  a  s u b s t a n t i a l   h o r i z o n t a l   component  

as  the  l e v e r   p ivo t s   on  hinge  62 .  

A  pa i r   of  s p r e a d a b l e   arms  66  has  been  added  t o  

the  a p p a r a t u s   10  to  p r o v i d e   s u p p o r t s   a g a i n s t   which  a  u s e r  

of  the  a p p a r a t u s   can  apply  f o r c e .   In  the  i l l u s t r a t e d   f o rm,  

each  arm  66  is  mounted  for   p i v o t a l   movement  in  a  h o r i z o n t a l  



plane   and  ex tends   g e n e r a l l y   away  from  tank  12  on  the  s i d e  

of  the  tank  o p p o s i t e   from  the  lower  end  of  l e v e r   60.  The 

v e r t i c a l   end  p o r t i o n   67  of  each  arm  is  p i v o t a l l y   c o n n e c t e d  

to  base  p l a t e   18  f o r  m o v e m e n t  o n   a  v e r t i c a l . a x i s ;   mid  p o r t i o n  

68  ex tends   ou tward ly   from  tank  12,  and  ou te r   end  p o r t i o n  

69  ex tends   upwardly  and  t e r m i n a t e s   in  hand  e n g a g e a b l e   g r ip   70 .  

A  cab le   64  ex t ends   from  each  end  of  c r o s s - b a r   65 

p a s t   tank  12,  which  is  n a r r o w e r   than  the  l eng th   of  t h e  

c r o s s - b a r ,   in to   engagement   with  a  p o r t i o n   of  each  arm  66 

remote  from  the  p i v o t a l   axis   of  the  arm.  In  the  i l l u s t r a t e d  

embodiment  of  F i g u r e s   4  and  5,  the  cab le   passes   a round  a  

p u l l e y   70  a t t a c h e d   to  each  arm  and  then  ex tends   l a t e r a l l y  

of  each  arm  in  the  d i r e c t i o n   away  from  the  o p p o s i t e   a rm 

of  the  p a i r ,   f i n a l l y   being  anchored   t o  t h e   f l o o r   by  s u i t a b l e  

a n c h o r i n g   means  72,  for  example  an  e y e - b o l t .   A  cab l e   64  ., 

may  run  from  each  end  of  c r o s s - b a r   65  to  one  of  the  arms  66 ,  

or  a  s i n g l e   cab le   may  pass  th rough   the  l eng th   of  the  c r o s s -  

bar  and  extend  at  each  of  i t s   o p p o s i t e   ends  to  one  of  t h e  

arms.  The  cable   64  may  be  d i r e c t l y   a t t a c h e d   to  each  arm  66 

i f   the  p o s i t i o n   of  the  arms  a l lows   the  cable   to  apply   a 

. s p r e a d i n g   force   to  the  hand  g r ip   area  in  r e sponse   to  move-  

ment  of  c r o s s - b a r   65  away  from  tank  12 .  

In  o p e r a t i o n ,   a  user   wears  a  body  h a r n e s s   74 

connec ted   to  l i ne   16 ' ,   which  ex tends   from  the  h a r n e s s ,  

around  pu l l ey   50,  to  c o u n t e r w e i g h t   46.  Line  16  then  c o n n e c t s  

the  c o u n t e r w e i g h t   to  the  weight   bucket   14  as  d e s c r i b e d   a b o v e .  

The  user   is  then  able  to  per form  an  e x e r c i s e   movement  s u c h  

as  the  s t a n d i n g   push-up  a g a i n s t   the  hand  g r ips   70.  P u l l e y s  

24  and  26,  l i n e s   16  and  16 ' ,   weight   bucket   14,  and  c o u n t e r -  



weight   46  have  t h e i r   we igh t s   a p p l i e d   a g a i n s t   the  u p p e r  

end  of  the  l e v e r ,   t h u s  t e n d i n g   to  p i v o t   the  upper  e n d  

downwardly  at  h inge   62,  u rg ing   the  lower   end  of  the  l e v e r  

away  from  tank  12  and  c r e a t i n g   a  t e n s i o n  o n   cable   6 4 ,  

which  r e s u l t s   in  a  l a t e r a l l y   outward  f o r ce   on  the  arms  6 6 .  

When  the  use r   a p p l i e s   t e n s i o n   to  the  l i n e s   16,  16'  to  l i f t  

the  weight   b u c k e t   and  wa te r   c o n t a i n e d   t h e r e i n ,   i n c r e a s e d  

downward  f o r ce   is  a p p l i e d   to  the  upper   end  of  l e v e r   6 0 ,  

f o r c i n g   the  lower   end  of  the  l e v e r   away  from  tank  12  w i t h  

an  i n c r e a s e d   f o r c e   d i r e c t l y   p r o p o r t i o n a l   to  the  we igh t   o f  

water   in  t h e . w e i g h t   b u c k e t .  

The  i n d i v i d u a l   p e r f o r m i n g   the  e x e r c i s e   movement  

not  only  must  oppose   the  weight   w i t h i n   the  weight  b u c k e t  

by  d i r e c t   e x t e n s i o n   of  h is   arms,  but  a l so   opposes  the  w e i g h t  

by  b r i n g i n g   his   hands  t o g e t h e r   in  o p p o s i t i o n   to  the  s p r e a d i n g  

force   a p p l i e d   to  the  p i v o t   arms  66  by  l e v e r   60.  A  com- 

pa r i son   of  F i g u r e s   4  and  5  w i l l   i l l u s t r a t e   the  d e s i r e d  

e x e r c i s e   movement.  The  t w o - f o l d   motion  of  a  push-up  p l u s  

b r i n g i n g   the  hands  t o g e t h e r   r e s u l t s   in   e x c e p t i o n a l l y   com- 

p l e t e   deve lopmen t   of  the  ches t   and  s h o u l d e r   a r e a .  

The  i l l u s t r a t e d   shapes   and  a r r angemen t   of  t h e  

l eve r   60  and  p i v o t   arms  66  are  s u b j e c t   to  va r ious   m o d i d i c a -  

t i ons   w i t h o u t   a l t e r i n g   the  f u n c t i o n   of  the  a p p a r a t u s   1 0 .  

For  example,   the  arms  66  could  be  p i v o t a l l y   connec ted   t o  

the  ground  remote   from  tank  12  and  be  p i v o t a l   in  a  v e r t i c a l  

p lane.   The  l o c a t i o n   of  p u l l e y   wheels   70  on  arms  66  may  b e  

a l t e r e d   to  a d j u s t   the  l e v e r a g e   with  which  the  pa i r   of  arms 

is  urged  a p a r t .   S i m i l a r l y ,   the  l e n g t h   of  lever   60  and  t h e  



r e l a t i v e   p o s i t i o n   of  h inge   62  on  the  l e v e r   a r e  s u b j e c t   t o  

change  to  s u i t   i n d i v i d u a l   p r e f e r e n c e s .  

According  to  the  f u r t h e r   embodiment  of  F igu re   6 ,  

an  e x e r c i s e   a p p a r a t u s   100  is  c o n s t r u c t e d   with  a  s u p p o r t  

framework  102  capab le   of  c a r r y i n g   the  weight   of  a  c o n t a i n e r  

104  suspended   from  the  f ramework.   A  l i q u i d   supply   means 

such  as  tank  or  r e s e r v o i r   106  having  pump  108  a s s o c i a t e d  

t h e r e w i t h   is  connec ted   to  the  c o n t a i n e r   102  by  c o n d u i t   110.  

An  a c t i v i a t i n g   means  such  as  switch  112  c o n t r o l s   t h e  

o p e r a t i o n   of  the  pump. 

The  framework  102  d i f f e r s   from  p r e v i o u s   embodiments  

in  t h a t   i t   is  not  d i r e c t l y   a s s o c i a t e d   w i th - a   tank  means  

c o n t a i n i n g   the  l i q u i d   s u p p l y .   Ra ther ,   the  framework  is  a 

pr imary   suppor t   means  for   the  c o n t a i n e r   104  and  is  t h e r e f o r e  

c o n s t r u c t e d   in  a  s u i t a b l e   manner  to  ca r ry   the  maximum  w e i g h t  

of  the  c o n t a i n e r   when  f i l l e d   with  the  d e s i r e d   l i q u i d   f rom 

r e s e r v o i r   106.  The  f ramework  is  g e n e r a l l y   c o n s t r u c t e d   w i t h  

a  base  114  having  a  s u p e r s t r u c t u r e  1 1 6  r i s i n g   t h e r e f r o m   and 

connec ted   to  a  suppo r t   arm  118  at  the  top  of  the  s u p e r -  

s t r u c t u r e .   The  suppo r t   arm  may  i nc lude   f r i c t i o n   r e d u c i n g  

means  such  as  p u l l e y s   1 2 0 .  

The  c o n t a i n e r   104  is  adapted  to  r e c e i v e   and  d i s -  

c h a r g e   a  l i q u i d   medium  such  as  water .   For  t h i s   p u r p o s e ,   a t  

l e a s t   one  por t   122  is  p r e s e n t   in  the  c o n t a i n e r .   In  a d d i t i o n ,  

the  c o n t a i n e r   may  have  a  second  opening  such  as  an  open  t o p  

de f i ned   by  rim  124  for  v e n t i n g   the  c o n t a i n e r   to  f a c i l i t a t e  

the  r e c e i p t   and  d i s c h a r g e   of  l i q u i d   through  p o r t   122 .  



A p p r o p r i a t e   b races   126  or  o t h e r  f a s t e n i n g   members  may  b e  

a s s o c i a t e d   wi th   the  c o n t a i n e r   as  an  a t t a c h m e n t   means  f o r  

c o n n e c t i o n   to  a  f l e x i b l e   e l o n g a t e d   t e n s i o n   member  such  a s  

c a b l e  1 2 8   having  a  hand  g r i p   130  o r  o t h e r   user   e n g a g e a b l e  

means  at  the  o p p o s i t e   end  t h e r e o f .  

L iquid   r e s e r v o i r   106  is  one  example  of  a  s u i t a b l e  

source   of  f l u i d   we igh t   medium  to  be  d e l i v e r e d   to  the  c o n -  

t a i n e r   104  upon  demand  by  a  u s e r .   This  r e s e r v o i r   does  n o t  

n e c e s s a r i l y   r e c e i v e   any  p o r t i o n   of  the  c o n t a i n e r   104  d u r i n g  

the  cou r se   of  c o n t i n u e d   e x e r c i s e ,   but  may  be  r e m o t e l y   l o c a t e d  

wi th   r e s p e c t   t o  t h e  c o n t a i n e r   104  and  framework  102.  C o n -  

d u i t   110,  which  is  f l e x i b l e   and  e l o n g a t e d   so  t h a t   i t   i s  

c apab l e   of  f o l l o w i n g   the  motion  of  the  c o n t a i n e r   104,  e x -  

tends   between  the  r e s e r v o i r   and  the  c o n t a i n e r   po r t   122.  Pump 

108  a c t s   as  va lve   means  t h a t   s e l e c t i v e l y   s u p p l i e s   l i q u i d  

from  the  r e s e r v o i r   to  the  c o n t a i n e r   via  the  c o n d u i t .   T h i s  

pump  may  be  a  sump  pump,  or  i t   may  be  l o c a t e d   o u t s i d e   t h e  

r e s e r v o i r ,   e i t h e r   between  the  r e s e r v o i r   and  c o n t a i n e r   a t  

some  p o i n t   in  the  l e n g t h   of  the  c o n d u i t ,   or  in  the  c o n t a i n e r  

i t s e l f .   This  pump  is  p r e f e r r e d   to  be  of  the  type  t h a t  

d i r e c t s   l i q u i d   in  one  d i r e c t i o n   when  a c t i v a t e d   but  does  n o t  

sea l   a g a i n s t   the  r e v e r s e   flow  of  l i q u i d   th rough  the  pump  when 

i d l e .   Such  pumps  are  r e a d i l y   a v a i l a b l e   and  need  not  b e  

d e s c r i b e d   in  g r e a t e r   d e t a i l .   A l t e r n a t i v e l y ,   a  pump  c a p a b l e  

of  s e l e c t i v e   o p e r a t i o n   in  e i t h e r   of  two  d i r e c t i o n s   may  be  

employed  whether   or  not  l i q u i d   can  back- f low  th rough   t h e  

pump  when  the  pump  is  i d l e .   S e l e c t i v e   o p e r a t i o n   of  e i t h e r  

type  of  pump  is  a ch i eved   t h r o u g h   o p e r a t i o n   of  sw i t ch   1 1 2 ,  



i l l u s t r a t e d   to  be  a  micro  swi tch   mounted  on  a  f i n g e r   e n -  

gageab le   r ing  and  connec ted   by  cord  132  to  the  pump.  The 

pump  i s ,  i n   t u r n ,   connec ted   by  cord  134  to  a  power  s o u r c e .  

The  o p e r a t i o n   of  the  e x e r c i s e   device   is  s i m i l a r  

to  t h a t   of  the  p r e v i o u s l y   d e s c r i b e d   embodiments  in  t h a t   t h e  

user   r a i s e s   and  lowers  the  c o n t a i n e r   104  through  t e n s i o n  

a p p l i e d   to  the  cable   128.  The  volume  of  l i q u i d   in  the  c o n -  

t a i n e r   is  v a r i a b l e   a c c o r d i n g   to  the  u s e r ' s   d e s i r e s .   L i q u i d  

is  added  to  the  c o n t a i n e r  b y   a c t i v a t i n g   pump  108  to  s u p p l y  

such  a d d i t i o n a l   l i q u i d   th rough  c o n d u i t   110  and  por t   1 2 2 .  

When  the  pump  is  i d l e ,   l i q u i d   b a c k - f l o w s  f r o m   the  c o n t a i n e r  

to  the  r e s e r v o i r   th rough  the  c o n d u i t ,   t he reby   r educ ing   t h e  

e f f e c t i v e   we igh t   in  the  c o n t a i n e r .   If  the  pump  is  o f  

the  type  c apab l e   of  o p e r a t i o n   s e l e c t i v e l y   in  e i t h e r   of  two 

d i r e c t i o n s ,   the  weight   r e d u c t i o n   may  be  ach ieved   by  r e v e r s e  

a c t i v a t i o n   of  the  pump. 

The  embodiment  of  F igure   6  m a i n t a i n s   the  a d v a n t a g e  

of  a  c l o s e d   c i r c u l a t i o n   system  where in   the  same  l i q u i d   i s  

reused  as  the  weight   medium.  However,  the  r e s e r v o i r   106 

need  not  be  e x c l u s i v e l y   a s s o c i a t e d   with  the  c o n t a i n e r   104 ,  

as  one  r e s e r v o i r   could  serve  s e v e r a l   c o n t a i n e r s   104,  e a c h  

c o n t a i n e r   having  i t s   own  pump.  Al though  the  advan tage   o f  

reuse  of  the  l i q u i d   medium  would  be  l o s t ,   the  r e s e r v o i r   106 

could  be  r e p l a c e d   by  a  d i f f e r e n t   source   of  l i q u i d ,   such  as  a  

p r e s s u r i z e d   water   supply ;   the  swi t ch   112  would  then  be  u s e d  

to  c o n t r o l   a  valve  or  p r e s s u r e   r e s t r a i n i n g   dev ice ;   and  



l i q u i d   b a c k - f l o w i n g   from  the  c o n t a i n e r   would  be  d i s -  

charged  i n t o   a  d r a in   or  o t h e r   d i s p o s a l   a r e a .  

_  . .   The  embodiment  shown  in  F i g u r e   7  combines  f e a t u r e s  

p r e v i o u s l y   d e s c r i b e d   with  a  f ramework  p e r m i t t i n g   a  w i d e  

range  of  e x e r c i s e s .   The  a p p a r a t u s   d e s i g n a t e d   140  e m p l o y s  

a  s u p p o r t   f ramework  142  c a r r y i n g   a  we igh t   c o n t a i n e r   144 

having  an  a s s o c i a t e d   r e s e r v o i r   106  for   supp ly ing   f l u i d   t o  

the  c o n t a i n e r ,   such  as  th rough   c o n d u i t   110  under  the  i n -  

f l u e n c e   of  pump  108,  which  in  t h i s   embodiment  is  i l l u s t r a t e d  

to  be  i n - l i n e   wi th   the  c o n d u i t .   The  suppo r t   framework  142 

is  p r o v i d e d   with  a  base  having  p l a t f o r m   p o r t i o n   146  f o r  

m a i n t a i n i n g   the  a p p a r a t u s   in  s t a b l e   p o s i t i o n   on  a  r e s t i n g  

s u r f a c e .   The  p l a t f o r m   is  formed  in  a  U-shaped  c o n f i g u r a t i o n  

having  the  c l o s e d   end  of  the  U  f a c i n g   the  f ron t   or  e x e r c i s e  

s t a t i o n   of  the  a p p a r a t u s   and  u n d e r l y i n g   the  weight  c o n t a i n e r  

144.  The  U-shaped  p l a t f o r m   p o r t i o n   146  may  be  formed  f r o m  

metal   t u b i n g   having  ends  148  e x t e n d i n g   upwardly  at  the  o p e n  

end  of  the  U  for   p i v o t a l   c o n n e c t i o n   to  s p r e a d a b l e   a r m s .  

The  open  end  of  the  U-shaped  p l a t f o r m   p o r t i o n   may  be  c l o s e d  

by  a  c ro s s -member   150  p i v o t a l l y   c o n n e c t e d   to  each  s ide   o f  

the  U-shaped  p l a t f o r m   p o r t i o n   for  movement  about  t h e  

l o n g i t u d i n a l   axis   of  the  c ross -member   ex tend ing   between  t h e  

p i v o t e d   ends  151.  The  p l a t f o r m   p o r t i o n   and  c r o s s - m e m b e r  

t o g e t h e r   d e f i n e   a  c losed   base  c a p a b l e   of  s u p p o r t i n g   a  s u b -  

s t a n t i a l   we igh t   in  the  weight   c o n t a i n e r .  



The  s u p p o r t   tramework  i n c l u d e s   a  s u p e r s t r u c t u r e  

having  u p r i g h t   member  152  j o ined   to  the  base  for  h i n g e d  

movement,  for  example  with  c ross -member   150.  The  c o n n e c t i o n  

between  the  u p r i g h t  a n d  c r o s s - m e m b e r s   may  t h e r e f o r e  b e  s u b -  

s t a n t i a l l y   u n y i e l d i n g   such  as  a  welded  j u n c t i o n ,   with  t h e  

u p r i g h t   g a i n i n g   l a t e r a l   s t a b i l i t y   by  v i r t u e   of  the  l a t e r a l  

suppor t   p r o v i d e d   by  the  p o r t i o n   of  the  c ross -member   150  a t  

e i t h e r   l a t e r a l   s ide   of  the  j u n c t i o n .   The  u p r i g h t   member  152 

may  be  formed  from  metal   t ub ing   t h a t   is  curved  f o r w a r d l y  

near  the  top  of  the  u p r i g h t   to  de f i ne   a  top  bar  154  e x t e n d -  

ing  over  the  f r o n t   o f  t h e   U-shape.d  b a s e . .   The  top  b a r  

s u p p o r t s   the  we igh t   c o n t a i n e r   for  movement  dur ing   e x e r c i s e .  

Because  the  u p r i g h t   member  152  is  capable   o f  

movement  in  the  f r o n t   to  r ea r   d i r e c t i o n   with  the  p i v o t a l .  

movement  of  the  c ross -member ,   the  we igh t   c o n t a i n e r   i s  

s u p p o r t e d   from  the  suppor t   framework  in  a  manner  t h a t   a v o i d s  

random  swinging   of  the  c o n t a i n e r   144  du r ing   movement  of  t h e  

s u p e r s t r u c t u r e .   Means  for  p r e v e n t i n g   swinging  of  the  c o n -  

t a i n e r   144  i n c l u d e   a  c o n t a i n e r   guide  r a i l   156  j o i n t e d   t o  

the  suppo r t   framework  at  l e a s t   at  one  end,  such  as  to  t h e  

t o p  b a r   154,  and  ex t end ing   g e n e r a l l y   p a r a l l e l   to  the  u p -  

r i g h t   member  152.  In  a d d i t i o n ,   the  guide   r a i l   may  be  j o i n e d  

to  the  u p r i g h t   member  near  the  base .   The  c o n t a i n e r   144  i s  

s l i d a b l y   j o i n e d   to  the  guide  r a i l   and  the  u p r i g h t   by  a t  

l e a s t   one  c o n t a i n e r   guide  arm  158  having  guide  r ings   160 

tha t   engage  the  guide  r a i l   and  the  u p r i g h t   member.  O p t i o n -  

a l l y ,   a  pa i r   of  such  guide  arms,  one  near   the  top  of  t h e  

c o n t a i n e r   144  and  one  near  the  bo t tom,   may  provide   smooth  



gu idance   for  the  we igh t   c o n t a i n e r   along  the  gu ide   r a i l  

and  u p r i g h t   member  r e g a r d l e s s   of  whether   the  r a i l   and  u p -  

r i g h t   member  are  t r u l y   v e r t i c a l .   The  we igh t   c o n t a i n e r   i s  

thus  s t a b i l i z e d   a g a i n s t   random  swing ing   d u e  t o   t i l t i n g .  o r  

v i b r a t i o n   in  the  s u p p o r t   f ramework,   a s s u r i n g   t h a t   t h e  

c e n t e r   of  g r a v i t y   of  the  a p p a r a t u s   140  remains   over  t h e  

p l a t f o r m   p o r t i o n   of  the  base .   Because  the  s u p e r s t r u c t u r e  

is  capab le   of  movement  about   the  axis   of  t h e  c r o s s m e m b e r  

150  running   be tween  p i v o t e d   ends  151,  means  are  p r o v i d e d  

to  suppo r t   the  we igh t   c o n t a i n e r   both  f o r w a r d l y   and  r e a r -  

wardly  of  i t s   s u s p e n s i o n   p o i n t   from  the  top  bar  154.  Up- 

r i g h t   member  152  p r o v i d e s   such  r ea rward   s u p p o r t ,   and  t o p  

bar  suppor t   arm  162  p r o v i d e s   the  forward  s u p p o r t .   The 

suppor t   arm  p r e f e r a b l y   is  connec t ed   to  the  base  at  t h e  

forward  end  of  the  p l a t f o r m   p o r t i o n   and  e x t e n d s   u p w a r d l y  

t h e r e f r o m   to  engage  the  top  bar  in  sadd le   164  d e f i n i n g   t h e  

upper  end  of  the  arm.  The  top  bar  is  f r ee   to  r a i s e   above  

the  sadd le   but  is  l i m i t e d   in  i t s   downward  t r a v e l   by  t h e  

sadd le   and  a rm.  

As  in  p r i o r   embodiments ,   the  we igh t   c o n t a i n e r   i s  

r a i s e d   and  lowered   on  an  e l o n g a t e d   member  16,  such  as  a  

cab le .   F igu re   8  i l l u s t r a t e s   a  s u s p e n s i o n   of  the  c o n t a i n e r  

144  on  the  member  16  in  a  manner  o f f e r i n g   s e l e c t i o n   of  a 

mechan ica l   advan t age   in  movement  of  the  c o n t a i n e r .   The 

v e r t i c a l   c e n t e r   of  the  c o n t a i n e r   144  d e f i n e s   a  hol low  c o r e  

166  c o n t a i n i n g   a  sheave   168  on  a  h o r i z o n t a l   a x i s .   The 



e l o n g a t e d   member  16  is  c o n n e c t e d   to  the  s u p e r s t r u c t u r e  

at  f a s t e n i n g   po in t   170  on  the  top  bar  toward  the  r e a r -  

ward  edge  of  the  core  1 6 6 , . r e l a t i v e   to  the  p o s i t i o n   o f  

the  c o n t a i n e r .   The  e l o n g a t e d   member  16  is  s t r u n g   f r o m  

the  f a s t e n i n g   po in t   around  the  sheave  168  and  then  o v e r  

r e a r   and  f r o n t   p u l l e y s   172  and  174,  r e s p e c t i v e l y ,   as  shown 

in  F i g u r e   8.  The  weight   c o n t a i n e r   is  thus  suspended   f r o m  a  

loop  of  the  e l o n g a t e d   member.  Means  for   r e l a s a b l y   a t t a c h i n g  

a  p o r t i o n   of  the  loop  to  the  c o n t a i n e r   permi t   a  t w o - t o - o n e  

m e c h a n i c a l   advantage   to  be  s e l e c t i v e l y   u t i l i z e d   d u r i n g   e x -  

e r c i s e .   An  e n l a r g e d   member  such  as  knob  176  is  a t t a c h e d  

to  e l o n g a t e d   member  16  at  a  p o i n t  p a s t   the  forward   s ide   o f  

the  sheave  168  r e l a t i v e   to  the  p o s i t i o n   of  the  e l o n g a t e d  

member  when  the  c o n t a i n e r   is  near   the  bottom  of  i t s   p e r m i s s -  

i b l e   t r a v e l .   A  s l i d a b l e   l o c k i n g   bar  178  having  a  f o r k e d  

end  179  engageab le   about  the  e l o n g a t e d   member  is  c a r r i e d  

in  passageway  180  formed  by  the  c o n t a i n e r   wa l l .   When  t h e  

b a r . 1 7 8   is  moved  in to   the  c o n t a i n e r   core  166,  f o rked   end  179 

engages  the  e l o n g a t e d   member  and  p r e v e n t s   passage   of  knob  

176,  t he r eby   p e r m i t t i n g   o n e - t o - o n e   movement  of  the  c o n -  

t a i n e r   as  the  e l o n g a t e d   member  is  moved.  When  the  bar  i s  

r e t r a c t e d   from  the  c o n t a i n e r   core ,   the  fork  d i s e n g a g e s   t h e  

e l o n g a t e d   member  and  no  longer   r e s t r i c t s   movement  of  knob  

176,  t he reby   p e r m i t t i n g   the  e l o n g a t e d   member  and  knob  t o  

move  about  the  sheave  168,  p r o v i d i n g   a  t w o - t o - o n e   m e c h a n i c a l  

advan t age   in  the  r a i s i n g   or  lower ing   of  the  c o n t a i n e r .   O t h e r  



mechan ica l   a d v a n t a g e s   could  l i k e w i s e   be  employed  by  a  

s u i t a b l e   c o m b i n a t i o n   of  sheaves ,   as  is  g e n e r a l l y   known. 

All  e x e r c i s e s   are  performed  by  p u l l i n g   t h e  

e l o n g a t e d   member  from  i t s   free  end,  w h i c h  i s   p r o v i d e d   w i t h  

a  hook-up  device   such  as  r ing  182.  The  a u x i l i a r y   e l o n g a t e d  

member  16'  may  be  c o n n e c t e d   to  r ing  182  and  s t r u n g   a r o u n d  

lower  p u l l e y   sheave  184  at  the  forward   top  of  the  b a s e  

p l a t f o r m   p o r t i o n   146.  In  F igures   7  and  1 2 , . t h e . a p p a r a t u s  

is  shown  in  c o n f i g u r a t i o n   for  p e r f o r m i n g   a  ma jo r   c h e s t  

deve lopment   e x e r c i s e ,   where in   an  overhead   T-bar   186  h a v i n g  

a  p a i r   of  opposed  l a t e r a l   arms  188  is  a t t a c h e d   to  the  f r e e  

end  of  the  top  bar  154  by  socketed   c o n n e c t i o n .   Each  l a t e r a l .  

arm  188  c a r r i e s   both  an  ou te r   pu l l ey   190  near   the  t i p   o f  

the  arm  and  an  i nne r   p u l l e y   192  near  the  j u n c t i o n   of  t h e  

arms.  A  hand  g r ip   194  is  c a r r i e d   on  cab le   196  s t r u n g  .  

t h rough   the  ou te r   and  i nne r   pu l l eys   of  each  l a t e r a l   arm,  and 

the  two  cab le s   196  are  connec ted   at  a  common  p o i n t   by  a  

s u i t a b l e   f a s t e n e r   adap ted   for  engagement  by  a u x i l i a r y   member 

16 ' ,   for  example  by  a  r i ng   198.  S leeve  200  j o i n s   the  l a t e r a l  

arms  and  engages  the  end  of  the  top  bar  to  s u p p o r t   the  o v e r -  

head  T-bar   for  the  e x e r c i s e .   Figure  12  shows  the  c h e s t  

movement  made  p o s s i b l e   by  the  T-bar ,   where in   the  e x e r c i s o r  

s t ands   in  a  s l i g h t l y   c rouched  forward  p o s i t i o n   with  arms 

spread   and  engaging  the  hand  gr ips   194,  as  shown  in  s o l i d  

l i n e s .   The  e x e r c i s e   is  performed  by  swinging   the  arms  down- 

wardly  in  a  smooth  a rc ,   b r i n g i n g   the  hands  in  f r o n t   of  t h e  

knees ,   as  shown  in  phantom;  and  at  the  same  time  the  e x e r c i s e r  



may  s l i g h t l y   i n c r e a s e   the  degree   of  forward   c r o u c h .  

F u r t h e r   unique  e x e r c i s e s   p e r f o r m a b l e   on  a p p a r a t u s  

140  are  i l l u s t r a t e d   in  F i g u r e s   9-11  and  13,  whe re in   s p r e a d -  

abl-e  arms  2 0 2  a r e   p i v o t a l l y   c o n n e c t e d   to  the  u p t u r n e d   e n d s  

148  of  the  p l a t f o r m   t u b i n g ,   d e f i n i n g   a  p ivo t   p o i n t  2 0 4   b e -  

tween  each  arm  202  and  the  base.   Each  arm  202  may  be  p r o -  

v ided   wi th   a  f r o n t   s u p p o r t   such  as  wheel  206  c a r r y i n g   t h e  

arm  for  a r c u a t e   movement  at  the  f r o n t   end  a b o u t  t h e  p i v o t  

p o i n t   204.  As  bes t   shown  in  F igure   7,  the  f r o n t   end  o f  

each  arm  is  s u b s t a n t i a l l y   v e r t i c a l ,   each  c a r r y i n g   a  s h o u l d e r  

pad  208  mounted  on  a  p i v o t   s l e e v e   210.  The  s l e e v e s   210 

are  r o t a t a b l e   on  the  arm  ends  to  b r ing   t he   pads  i n t o  

m u t u a l l y   p a r a l l e l   p o s i t i o n s   on  the  i nne r   s ides   of  the  a rms .  

A d d i t i o n a l l y ,   the  pads  may  be  moved  to  o the r   p o s i t i o n s   a b o u t  

the  arm  ends.  A  s u i t a b l e   s top  or  l a t c h i n g   means  such  as  a 

se t   screw  or  pin  may  f a s t e n   the  pads  i n to   the  p o s i t i o n   shown 

in  F igure   7  so  t ha t   force   can  be  a p p l i e d   a g a i n s t   t hem.  

A d d i t i o n a l l y ,   the  arms  202  may  compr ise   i n d i v i d u a l   upper  and 

lower  p o r t i o n s   at  the  u p r i g h t   f r o n t   ends,   with  the  u p p e r  

p o r t i o n s   211  being  r o t a t a b l y   and  h e i g h t   a d j u s t a b l y   c a r r i e d  

in  the  p v i o t   s l e e v e s ,   which  in  turn   are  c a r r i e d   on  the  l o w e r  

arm  p o r t i o n s .   Each  s p r e a d a b l e   arm  is  a l so   connec t ed   to  t h e  

s u p p o r t   framework  by  a  l i nk   212  j o ined   to  both  an  arm  202  and 

the  u p r i g h t   member  152  by  a  p ivo t   j o i n t   214.  When  the  arms 

are  p a r a l l e l   as  shown  in  F igure   7,  the  l i n k s   212  a r e  

a p p r o x i m a t e l y   at  f o r ty   f ive   degrees   or  l e s s   to  the  p lanes   o f  

the  arms,  angl ing   r e a r w a r d l y   to  the  u p r i g h t   member.  



F i g u r e s   9-11  show  the  o p e r a t i o n   of  the  a p p a r a t u s  

during  a  push-up  movement.  In  the  i n i t i a l   p o s i t i o n   o f  

Figure  9,  the  arms  202  are  a p p r o x i m a t e l y   p a r a l l e l ,  a n d   t h e  

weight  c o n t a i n e r   1 4 4 ' i s   a t t a c h e d   to  the  e x e r c i s o r   v ia   a  

body  h a r n e s s .   As  the  e x e r c i s o r   extends   h i s ' a r m s   in  a  p u s h -  

ing  motion,   he  a l so   b r i n g s   his   arms  t o g e t h e r ,   in  t u r n  

b r ing ing   the  s p r e a d a b l e   arms  202  c l o s e r   t o g e t h e r   at  t h e i r  

f ron t   ends,  as  b e s t   shown  in  F igure   11.  C o r r e s p o n d i n g l y ,  

the  s p r e a d a b l e   arms  ac t   t h rough   the  l i n k s   212  to  p u s h  

the  u p r i g h t   member  152  r e a r w a r d l y ,   from  t h e  p i v o t   p o i n t s  

151,  as  bes t   shown  in  F igu re   10.  Thus,  the  u p r i g h t   t i l t s  

to  the  r ea r   and  r a i s e s   the   top  bar  above  s add le   1 6 4 .  

F igure   13  shows  a  s i n g l e   leg  e x t e n s i o n   movement 

wherein  the  pads  208  cush ion   the  e x e r c i s o r ' s   s h o u l d e r s   w h i l e  

e i t h e r   leg  e x e r c i s e s   in  a  f oo t   s t i r r u p .  

In  a l l   of  the  i l l u s t r a t e d   e x e r c i s e s ,   the  w e i g h t  

in  c o n t a i n e r   144  may  be  s l e e t e d   by  the  e x e r c i s o r ' s   o p e r a t i o n  

of  pump  108.  The  we igh t   w i l l   d e c r e a s e   dur ing  the  e x e r c i s e  

as  a  p o r t i o n   of  the  f l u i d   i n   the  c o n t a i n e r   d r a i n s   backs  t o  

r e s e r v o i r   106,  e i t h e r   by  g r a v i t y   d r a i n a g e   or  by  r e v e r s e  

o p e r a t i o n   of  the  pump.  In  a d d i t i o n ,   the  s u p p o r t   f r a m e w o r k  

may  be  employed  wi th   o t h e r   sou rces   of  w e i g h t ,   such  a s  

fixed  w e i g h t s .  



1.  A  weight   l i f t i n g   e x e r c i s e   dev i ce   for   a u t o -  

m a t i c a l l y   va ry ing   the  q u a n t i t y   of  dead  weight   b e i n g  

moved  dur ing   the  course   o f  c o n t i n u e d   i s o t o n i c  m o v e m e n t  

c h a r a c t e r i z e d   in  t h a t   the  dev ice   i n c l u d e s :  

(a)  tank  means  (12)  adap ted   to  c o n t a i n ,   in  use,   a  s u p p l y  

of  l i q u i d   medium;  sa id   tank  means  being  f ree   s t a n d i n g ;  

(b)  a  c o n t a i n e r   (14)  having  a  bottom  (38)  and  u p s t a n d -  

ing  s ide   wal l s   (30)  and  c o n t a i n i n g   a  q u a n t i t y   of  l i q u i d  

medium; 

(c)  va lve   means  (36)  for  s e l e c t i v e l y   s u p p l y i n g   l i q u i d  

medium  from  the  tank  (12)  in to   the  c o n t a i n e r   to  i n c r e a s e  

the  weight   of  the  c o n t a i n e r ;  

(d)  means  (42)  p e r m i t t i n g   d i s c h a r g e   of  the  l i q u i d  

medium  from  the  c o n t a i n e r   at  a  c o n t r o l l e d   r a t e   to  r e d u c e  

the  weight   of  the  c o n t a i n e r ;   sa id   l a s t   ment ioned  means  

r ema in ing   open  dur ing   any  o p e r a t i o n   of  sa id   c o n t a i n e r ;   and 

(e)  means  (16)  for  s u p p o r t i n g   the  c o n t a i n e r   for  v e r t i c a l  

movement  o u t s i d e   the  i n t e n d e d   realm  of  l i q u i d   medium  i n  

sa id   tank  means  dur ing   an  e x e r c i s e   o p e r a t i o n .  

2.  The  e x e r c i s e   device   of  claim  1  c h a r a c t e r i z e d   i n  

t h a t   sa id   tank  means  (12)  compr ises   a  v e r t i c a l   tube  h a v i n g  

a  lower  p o r t i o n   for ,   in  use,  c o n t a i n i n g   the  s t o r e d   l i q u i d  

medium,  and  an  upper  p o r t i o n   housing  said  c o n t a i n e r   f o r  

v e r t i c a l   movement  t h e r e i n   and,  in  use,   s u b s t a n t i a l l y  

empty  of  the  s t o r e d   l i q u i d   medium. 



3.  The  dev ice   of  c laim  2,  c h a r a c t e r i z e d   in  t h a t  

at  the  upper  e x t e n t   of  i t s   v e r t i c a l   t r a v e l ,   t h e  

c o n t a i n e r   is  f u l l y   above  s a id   lower  p o r t i o n   of  the  t a n k  

means,  and  sa id   means  for  removing  l i q u i d   compr i ses   a  

p l u r a l i t y   of  v e r t i c a l l y   spaced  a p e r t u r e s   (42)   in  t h e  

s ide   of  the  c o n t a i n e r   (14)  for  a l lowing ,   in  use,   t h e  

l i q u i d   means  to  be  d i s c h a r g e d   in to   the  tank  means  (12) 

by  g r a v i t y   at  a  r a t e   d e t e r m i n e d   by  the  volume  of  t h e  

l i q u i d   medium  in  the  c o n t a i n e r   and  the  s i ze   a n d  r e l a t i v e  

p o s i t i o n s   of  the  a p e r t u r e s .  

4.  The  dev ice   of  claim  2  or  claim  3 ,  

c h a r a c t e r i z e d   in  t h a t   s a i d   means  for  s u p p o r t i n g   t h e  

c o n t a i n e r   comprises   a  f l e x i b l e   e l o n g a t e d   member  (16) 

a t t a c h e d   to  sa id   c o n t a i n e r   (14)  and  having  a  p o r t i o n  

running  upwardly  from  the  c o n t a i n e r   over  the  top  o f  

sa id   tank  means  and  downwardly  ou t s ide   the  tank  m e a n s ;  

and  a  c o u n t e r w e i g h t   (46)  a t t a c h e d   to  the  o u t s i d e  

p o r t i o n  o f   the  e l o n g a t e d   member  for  c o u n t e r - b a l a n c i n g  

the  we igh t   of  the  c o n t a i n e r .  

5.  The  dev ice   of  any  of  claims  2  to  4 ,  

c h a r a c t e r i z e d   in  t h a t   s a i d   c o n t a i n e r   s u p p o r t i n g   means 

f u r t h e r   comprises   pu l l ey   means  (24,26)  a t t a c h e d   n e a r  

the  top  of  the  tank  means  for  guiding  an  e l o n g a t e d  

member.  

6.  The  device   of  any  of  the  p r e c e d i n g   c l a i m s ,  

f u r t h e r   compr i s ing   guide  means  (32)  on  the  e x t e r i o r   o f  



the  c o n t a i n e r   (14)  for   m a i n t a i n i n g   a  p r e d e t e r m i n e d  

spacing  between  the  e x t e r i o r   of  the  c o n t a i n e r   and  t h e  

i n t e r i o r   s ides   of  the  tank  m e a n s .  

7.  The  device   of  claim  6,  c h a r a c t e r i z e d   i n  

tha t   said  guide  means  is  a  r o l l e r   (32)  mounted  f o r  

r o t a t i o n   in  a  v e r t i c a l   p lane  a g a i n s t   the  i n t e r i o r   s i d e  

of  the  tank  means .  

8.  The  device  of  any  of  the  p r e c e d i n g  c l a i m s ,  

c h a r a c t e r i z e d   in  t h a t   s a i d  v a l v e   means  for  s u p p l y i n g  

the  l i qu id   medium  comprises   an  o r i f i c e   (39)  in  t h e  

c o n t a i n e r   below  the  top  end  t h e r e o f .  

9.  The  device  of  claim  8,  f u r t h e r   c o m p r i s i n g  

means  (36)  for  opening  sa id   o r i f i c e   (39)  of  sa id   v a l v e  

means  in  response  to  g r e a t e r   f l u i d   medium  p r e s s u r e  

ou t s ide   than  i n s ide   the  c o n t a i n e r   and  for  the  c l o s i n g   o f  

the  o r i f i c e   in  response   to  g r e a t e r , l i q u i d   medium 

p r e s s u r e   ins ide   than  o u t s i d e   the  c o n t a i n e r ;   and  w h e r e i n  

the  tank  means  (12)  is  adapted   to  r ece ive   s a i d  

c o n t a i n e r   at  l e a s t   to  the  p o s i t i o n   of  sa id   o r i f i c e   (39) 

in  said  lower  p o r t i o n   t h e r e o f   fo r ,   in  use,  p e r m i t t i n g  

the  l i qu id   medium  to  pass  through  the  o r i f i c e .  

10.  The  device  of  any  of  the  p r eced ing   c l a i m s ,  

f u r t h e r   c o m p r i s i n g :  

(a)  a  lever  (60)  having  l eve r   suppor t   means  (62)  f o r  

p i v o t a l l y   ca r ry ing   the  l eve r   at  a  po in t   i n t e r m e d i a t e   f i r s t  

and  second  ends  of  the  l eve r   for   p i v o t a l l y   d i s p l a c i n g  



the  ends  in  r e s p e c t i v e l y   o p p o s i t e   d i r e c t i o n s ;  

(b)  an  e l o n g a t e d   t e n s i o n   member  (16)  having  a  f i x e d  

end  a t t a c h e d   to  s a id   c o n t a i n e r ,   pa s s ing   upwardly  from  t h e  

c o n t a i n e r   and  over   s a id   f i r s t   end  of  the  lever,  i n  

r o l l a b l e   engagement  and  downwardly  t h e r e f r o m ,   to  a  

t e r m i n a l   end  for  p u l l i n g   engagement   by  a  u se r ,   t h e  

t e n s i o n   member  (16)  t r a n s m i t t i n g   the  p u l l i n g   fo rces   t o  

l i f t   the  c o n t a i n e r   whi le   u r g i n g   the  f i r s t   end  of  t h e  

l e v e r   to  p ivo t   downward ly ;  

(c)  a  pa i r   of  s p r e a d a b l e   arms  (66)  having  hand  e n g a g e -  

able   p o r t i o n s   (70)  t h e r e o n ;  

(d)  connec t ing   means  (64)  between  sa id   second  end  o f  

the  l ever   and  at  l e a s t   one  of  s a id   arms  (66)  for  u r g i n g  

the  hand  engageab le   p o r t i o n   (70)  of  said  at  l e a s t   one  

arm  to  move  ou twardly   in  r e s p o n s e   to  downward  p i v o t a l  

movement  of  the  f i r s t   end  of  the  l e v e r   and  c o r r e s p o n d i n g  

upward  movement  of  the  second  end  of  the  l e v e r .  

11.  The  e x e r c i s e   dev ice   of  any  of  the  p r e c e d i n g  

c l a i m s ,   c h a r a c t e r i z e d   in  t h a t   sa id   valve  means  c o m p r i s e s  

a  pump  (108)  communicat ing  with  the  i n t e r i o r   of  s a i d  

tank  means,  and  f u r t h e r   c o m p r i s i n g   user  a c t i v a t e d  

a c t u a t i n g   means  (112)  for  s e l e c t i v e l y   o p e r a t i n g   s a i d  

pump. 

12.  The  e x e r c i s e   dev ice   of  claim  11, 

c h a r a c t e r i z e d   in  t h a t   sa id   means  p e r m i t t i n g   d i s c h a r g e  

of  l i q u i d   medium  from  the  c o n t a i n e r   comprises  a  por t   (122) 

in  the  c o n t a i n e r   below  the  top  end  t h e r e o f .  



13.  The  e x e r c i s e   device   of  claim  12  f u r t h e r   c o m p r i s i n g  

e l o n g a t e d ,   f l e x i b l e   condu i t   means  connected   b e t w e e n  s a i d  

p o r t   (122)  and  sa id   pump  (108  for  d e l i v e r i n g   l i q u i d   f r o m  

the  pump  to  the  c o n t a i n e r   at  any  s e l e c t e d   p o s i t i o n  

of  the  c o n t a i n e r   r e l a t i v e   to  the  tank  means;  and  

where in   the  pump  is  of  the  type  p e r m i t t i n g   b a c k - f l o w  

of  l i q u i d   when  the  pump  is  i d l e .  

14.  The  e x e r c i s e   d e v i c e   of  any  of  claims  11  to  13,  character ized 

in  t h a t   sa id   pump  a c t u a t i n g   means  compr ises   a  swi tch   (112) 

communica t ing   with  and  r e m o t e l y   l o c a t e d   f r o m  s a i d   pump. 

15.  A  we igh t   l i f t i n g   e x e r c i s e   dev ice   f o r  a u t o -  

m a t i c a l l y   va ry ing   the  q u a n t i t y   of  dead  weight   b e i n g  

moved  du r ing   the  course   of  c o n t i n u e d   i s o t o n i c   movement ,  

for   use  in  combina t i on   wi th   a  source  of  l i q u i d   medium,  ,  

c h a r a c t e r i z e d   in  t h a t   the  dev ice   i n c l u d e s :  

(a)  a  c o n t a i n e r   (104)  d e f i n i n g   a  volume  for  r e c e i p t   o f  

l i q u i d   medium  t h e r e i n ;  

(b)  frame  means  (102,142)  for  s u p p o r t i n g   the  c o n t a i n e r  

for   v e r t i c a l   movement  wi th   r e s p e c t   to  the  frame  m e a n s ;  

(c)  pump  means  (108)  for   s e l e c t i v e l y   s u p p l y i n g   l i q u i d  

medium  from  a  source   t h e r e o f   i n to   the  l i q u i d   r e c e i v i n g  

volume  of  the  c o n t a i n e r   (104)  to  i n c r e a s e   the  we igh t   o f  

the  c o n t a i n e r ;  

(d)  means  (122)  for  p e r m i t t i n g   d i s c h a r g e   of  the  l i q u i d  

medium  from  the  c o n t a i n e r   at  a  c o n t r o l l e d   r a t e   to  r e d u c e  

the  weight   of  the  c o n t a i n e r ;   and 

(e)  a c t u a t i n g   means  (112)  for  said  pump  means  f o r  

s e l e c t i v e l y   caus ing   the  pump  means  to  d e l i v e r   l i q u i d   t o  

the  c o n t a i n e r .  



16.  The  e x e r c i s e   dev ice   of  c l a i m  1 5 ,   f u r t h e r  

compr i s ing   f l e x i b l e ,   e l o n g a t e d   c o n d u i t   means  (110) 

c o n n e c t e d  b e t w e e n   sa id   pump  means  (108)  and  sa id   c o n -  

t a i n e r   ( 1 0 4 )  f o r   t r a n s m i t t i n g   l i q u i d   to  the  c o n t a i n e r  

and  f o l l o w i n g   the  c o n t a i n e r ' s   v e r t i c a l   movement  w i t h  

r e s p e c t   to  the   frame  means .  

17.  The  e x e r c i s e   device   of  c l a im  15  or  claim  1 6 ,  

c h a r a c t e r i z e d   in  t h a t   sa id   a c t u a t i n g   means  c o m p r i s e s  a  

switch  (112)  remote  from  sa id   pump  means  and  adapted  t o  

be  engaged  by  the  u s e r ' s   h a n d .  

18.  The  e x e r c i s e   device   of  c l a im  17,  c h a r a c t e r -  

ized  in  t h a t   s a i d   pump  means  (108)  is  of  the  type  p e r -  

m i t t i n g   r e v e r s e   flow  of  l i q u i d   t h e r e   through  when  t h e  

pump  means  is  i d l e ,   and  the  d i s c h a r g e   means  compr i ses   a 

condu i t   e x t e n d i n g   between  the  pump  means  (108)  and  t h e  

c o n t a i n e r   (104) ,   sa id   condu i t   a l so   d e l i v e r i n g   l i q u i d  

medium  i n t o   the  c o n t a i n e r   when  the  pump  means  is  a c t u a t e d .  

19.  The  e x e r c i s e   device   of  c l a im  18,  c h a r a c t e r i z e d  

in  t h a t   the  s o u r c e   of  l i q u i d   medium  compr ises   a  r e s e r v o i r  

(106)  c o n n e c t e d   to  sa id   pump  means  ( 1 0 8 ) .  

20.  The  e x e r c i s e   device   of  any  of  claims  15  to  19 ,  

c h a r a c t e r i z e d   in  t ha t   said  frame  means  (142)  c o m p r i s e s :  

(a)  a  base   (146 ,150)   s u p p o r t i n g   the  frame  means  in  s u b -  

s t a n t i a l l y   u p r i g h t   p o s i t i o n ;   and 

(b)  a  s u p e r s t r u c t u r e   (152,154)  e x t e n d i n g   above  the  b a s e  

connec ted   t h e r e t o   for  t i l t i n g   movement  about  a  g e n e r a l l y  

h o r i z o n t a l   a x i s .  



21.  The  e x e r c i s e   device   of  c la im  20,  f u r t h e r  

c o m p r i s i n g :   a  p a i r   of  s p r e a d a b l e   arms  (202)  for   e n g a g e -  

ment  at  f i r s t   ends  t h e r e o f   by  a  user   dur ing   e x e r c i s e   and  

connec t ed   to  sa id   frame  means  r emote ly   from  sa id   f i r s t  

ends  for   p i v o t a l   movement  about  g e n e r a l l y   v e r t i c a l   a x e s ;  

and  means  (212)  connec t i ng   at  l e a s t   one  of  sa id   arms  t o  

sa id   s u p e r s t r u c t u r e   (152,154)  for  t i l t i n g   the  s u p e r -  

s t r u c t u r e   in  r e sponse   to  p i v o t a l   movement  of  the  arm  ( 2 0 2 ) .  

22.  The  e x e r c i s e   dev ice   of  c la im  21,  c h a r a c t e r i z e d  

in  t h a t   sa id   c o n n e c t i n g   means  compr i ses   a  l i nk .   (212) 

having  a  p i v o t   j o i n t   (214)  at  i t s   a t t a c h m e n t   to  both  t h e  

arm  and  the  s u p e r s t r u c t u r e .  

23.  The  e x e r c i s e   dev ice   of  any  of  claims  20  to  22 

characterized  in  tha t   said  s u p e r s t r u c t u r e   comprises   at  l e a s t  t w o  

g e n e r a l l y   v e r t i c a l   members  ( 1 5 2 , 1 5 6 ) , a n d   sa id   c o n t a i n e r  

compr i se s   at  l e a s t   one  c o n t a i n e r   guide  arm  (158) 

engaging  at  l e a s t   one  of  sa id   v e r t i c a l   members  for  g u i d i n g  

the  c o n t a i n e r   dur ing  e x e r c i s e   movement .  

24.  The  e x e r c i s e   device   of  c la im  23,  c h a r a c t e r i z e d  

in  t h a t   one  of  said  two  v e r t i c a l   members  (152,156)  com- 

p r i s e s   an  u p r i g h t   member  (152)  connec t ed   to  the  b a s e  

(146,150)  at  i t s   lower  end,  and  the  second  v e r t i c a l  

member  compr i ses   a  c o n t a i n e r   guide  r a i l   (156)  spaced  f rom 

and  p a r a l l e l   to  the  u p r i g h t   member  (152)  for  at  l e a s t  

a  p o r t i o n   of  the  guide  r a i l   l e n g t h .  

25.  The  e x e r c i s e   device   of  c la im  23  or  claim  24, 

c h a r a c t e r i z e d   in  tha t   said  c o n t a i n e r   guide  arm  (158  e n g a g e s  

both  v e r t i c a l   members  ( 1 5 2 , 1 5 6 ) .  



26.  T h e  e x e r c i s e   dev ice   of  any  of  claims  2 1 ' t o   2 5 ,  

c h a r a c t e r i z e d   in  t ha t   said  s u p e r s t r u c t u r e   (152 ,154)  

comprises   an  up r igh t   member  (152)  connected  to  the  base  at  i t s  

lower  end,  and  a  top  bar  (154)  connec t ed   to  the  u p p e r .  

end  of  the  u p r i g h t   member  and  e x t e n d i n g   g e n e r a l l y   l a t e r a l l y  

t h e r e f r o m   and  over  a  p o r t i o n   of  the  base;   and  sa id   b a s e  

(146,150)  comprises   a  p l a t f o r m  p o r t i o n   (146)  u n d e r l y i n g  

at  l e a s t   a  p o r t i o n   of  the  top  ba r ,   and  a  top  b a r  

s u p p o r t   arm  (162)  connec t ed   to  the  p l a t f o r m  p o r t i o n   (146) 

and  v e r t i c a l l y   s u p p o r t i n g   the  top  bar  at  a  l o c a t i o n  

remote  from  the  c o n n e c t i o n   of  the  top  bar  to  the  u p r i g h t  

member;  and  f u r t h e r   compr i s ing   c o n t a i n e r   suppor t   means 

(16)  suspend ing   said  c o n t a i n e r   from  the  top  bar  b e t w e e n  

the  u p r i g h t   member  and  top  bar  s u p p o r t   arm. 

27.  The  e x e r c i s e   a p p a r a t u s   of  claim  26,  c h a r a c t e r -  

ized  in  t h a t   said  top  bar  s u p p o r t   arm  (162)  c o m p r i s e s  

r e s t i n g   means  (164)  at  the  upper   end  t h e r e o f   for  r e -  

c e i v i n g   sa id   top  bar  in  r e s t i n g , r e l a t i o n s h i p   a b u t t i n g  

the  top  of  the  suppor t   arm  for   p e r m i t t i n g   the  top  b a r  

to  be  l i f t e d   t h e r e f r o m .  

28.  The  e x e r c i s e   a p p a r a t u s   of  c laim  27,  c h a r a c t e r -  

ized  in  tha t   sa id   r e s t i n g   means  compr ises   a  s add le   ( 1 6 4 ) .  

29.  The  e x e r c i s e   a p p a r a t u s   of  anv  of  claims  15  to  28 ,  

f u r t h e r   compris ing  suspens ion   means  connpct ing  s a i d  

c o n t a i n e r   to  the  frame  means  for  v e r t i c a l   movement  at  g r e a t e r  

than  o n e - t o - o n e   mechanica l   a d v a n t a g e .  



30.  The  e x e r c i s e   a p p a r a t u s   of  claim  29 ,  

c h a r a c t e r i z e d  i n   t ha t   sa id   s u s p e n s i o n   means  c o m p r i s e s  

an  e l o n g a t e d   f l e x i b l e   suppo r t   member  (16)  having  a  

f ree   end  and  a  f ixed  end  (170)  with  r e s p e c t   to  s a i d  

framework  and  d e f i n i n g   at  l e a s t   one  loop  t h e r e b e t w e e n ,  

sa id   loop  c a r r y i n g   the  c o n t a i n e r   (144)  in  the  l e n g t h  

t h e r e o f ;   and  means  (176,178)  for  r e l e a s i b l y   a t t a c h i n g  

a  p o r t i o n   of  said  loop  in  a  f i x e d   p o s i t i o n   with  r e s p e c t  

to  the  c o n t a i n e r   such  t h a t   when  the  a t t a c h i n g   '.means  a r e  

r e l e a s e d   the  c o n t a i n e r   is  moved  v e r t i c a l l y   with  g r e a t e r  

than  o n e - t o - o n e   mechan ica l   a d v a n t a g e   by  movement  of  s a i d  

f ree   end  of  the  suppor t   member.  

31.  The  e x e r c i s e   a p p a r a t u s   of  any  of  claims  15,  30 ,  

f u r t h e r   c o m p r i s i n g :  

(a)  a  p a i r   of  arms  (202)  having  f i r s t   ends  engageab l e   by 

a  user   and  second  ends  connec t ed   to  said  frame  m e a n s ,  

said  arms  (202)  ex tend ing   in  a  g e n e r a l l y   h o r i z o n t a l  

d i r e c t i o n   from  the  frame  means  and  t e r m i n a t i n g   i n  

a p p r o x i m a t e l y   ups t and ing   f i r s t   e n d s  

(b)  pad  means  (208)  c a r r i e d   on  sa id   ups tand ing   f i r s t  

ends  for  s u p p o r t i n g   s h o u l d e r   p r e s s u r e   from  a  u s e r ;  

(c)  e l o n g a t e d   f l e x i b l e   s u s p e n s i o n   means  (16 ,16 ' )   c o n n e c t e d  

at  one  end  t h e r e o f   to  said  c o n t a i n e r   for  v e r t i c a l l y  

moving  the  c o n t a i n e r   with  r e s p e c t   to  the  frame  means 

and  having  a  f o o t - e n g a g e a b l e   c o n n e c t i o n   on  the  s e c o n d  

end  t h e r e o f ;   and 

(d)  guide  means  (172 ,174 ,184)   s u i t a b l y   s u p p o r t i n g   t h e  

s u s p e n s i o n   means  for  use  in  leg  e x t e n s i o n   e x e r c i s e s   by 

a  user  r e s t i n g   his  s h o u l d e r s   a g a i n s t   said  pad  means  and  



engaging  said  f o o t - e n g a g e a b l e   c o n n e c t i o n   with  at  l e a s t  

one  f o o t .  

32.  The  e x e r c i s e   a p p a r a t u s   of  c l a im  31 ,  

c h a r a c t e r i z e d   in  t h a t   sa id   pad  means  (208)  e x t e n d  

e c c e n t r i c a l l y   from  sa id   u p s t a n d i n g   arm  f i r s t   e n d s ,  

f u r t h e r   compr i s ing   means  (210)  for  p i v o t i n g   the  pad  

means  about  the  f i r s t   e n d s .  

33.  The  e x e r c i s e   a p p a r a t u s   of  any  of  claims  15  to  32 ,  
f u r t h e r   c o m p r i s i n g :  

(a)  a  pa i r   of  s u b s t a n t i a l l y   o p p o s i t e l y   d i r e c t e d   arms 

(188)  connec ted   to  sa id   frame  means  (142)  near   the  t o p  

t h e r e o f   for  use  by  a  use r   s t a n d i n g   t h e r e b e l o w ;  

(b)  e l o n g a t e d   f l e x i b l e   s u s p e n s i o n   means  ( 1 6 , 1 9 6 )  

connec ted   at  one  end  t h e r e o f   to  said  c o n t a i n e r   (144)  f o r  

v e r t i c a l l y   moving  the  c o n t a i n e r   with  r e s p e c t   to  t h e  

frame  means  (142)  and  having  hand  e n g a g e a b l e   means  (194) 

on  twin  o p p o s i t e   ends  t h e r e o f ,   one  of  sa id   twin  ends  

being  a s s o c i a t e d   with  each  of  said  arms;  and  

(c)  guide  means  (190,192)   s u i t a b l e y   s u p p o r t i n g   the  s u s -  

pens ion   means  for  use  in  e x e r c i s e   where in   the  hand  e n -  

gageab le   means  are  p u l l e d   t o g e t h e r   and  downwardly  f rom 

o p p o s i t e . l o c a t i o n s   on  sa id   arms  by  a  u s e r .  

34.  An  e x e r c i s e   a p p a r a t u s ,   c h a r a c t e r i z e d   in  t h a t  

the  device   i n c l u d e s :  

(a)  a  frame  (142)  having  a  base  p o r t i o n   and  a  s u p e r -  

s t r u c t u r e   i n c l u d i n g   a  t i l t a b l e   p o r t i o n   (152)  t h e r e o f  

s u p p o r t e d   by  the  frame  for   hinged  movement  on  a  s u b -  



s t a n t i a l l y   h o r i z o n t a l   a x i s ,   sa id   t i l t a b l e   p o r t i o n  

i n c l u d i n g   a  top  member  (154)  e x t e n d i n g   over  the  b a s e  

to  s u p p o r t   a  we igh t   t h e r e f r o m ;  

(b)  weight   means  ( 1 4 4 ) ;  

(c)  e l o n g a t e d ,   f l e x i b l e   s u s p e n s i o n   means  (16)  c o n n e c t e d  

to  the  we igh t   means  and  c a r r y i n g   the  weight   means  f r o m  

said   top  member  ( 1 5 4 ) ;  

(d)  a  p a i r   of  l a t e r a l l y   e x t e n d i n g   arms  (202)  c o n n e c t e d  

at  one  end  (204)  to  the  frame  for  hinged  movement  on  a 

s u b s t a n t i a l l y   v e r t i c a l   axis   and  having  user  e n g a g e a b l e  

second  e n d s ;  

(e)  guide  means  (172,174)  for  d i r e c t i n g   said  s u s p e n s i o n  

means  (16)  from  the  we igh t  means   (144)  to  a  p o s i t i o n  

adap t ed ,   in  use ,   for   engagement  by  a  user  at  the  s e c o n d  

ends  of  sa id   arms  for  l o n g i t u d i n a l   movement;  and  . 

(f)  c o n n e c t i n g   means  (212)  between  sa id   arms  (202) 

and  said  t i l t a b l e   p o r t i o n   of  the  s u p e r s t r u c t u r e   f o r  

caus ing   the  s u p e r s t r u c t u r e   to  t i l t   and  r a i s e   sa id   t o p  

member  (154)  when  the  arms  are  moved  t o g e t h e r .  
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