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Machine  for  kicking  a  ball  such  as  a  soccer  ball. 

©  A  machine  for  kicking  a  ball  such  as  a  soccer  ball  com- 
prising  an  axle  (13)  rotatably  mounted  on  a  base  (1,2)  and  pro- 
vided  with  an  eccentric  section  (18),  a  kicking  bar  (26)  oscillat- 
ing  in  response  to  rotation  of  said  axle,  a  drive  wheel  (11)  freely 
rotatable  on  said  axle,  a  driving  block  (29)  fixedly  mounted  on 
said  axle,  a  brake  (15)  an  extensible  pin  (32,  33)  mounted  on 
said  driving  block,  a  longitudinal  surface  (31  )  associated  with 
said  pin,  and  a  rod  (37,  46)  selectively  moveable  from  a  first  po-' 
sition  where  said  rod  engages  said  pin  associated  surface  (35) 
when  said  pin  is  located  within  a  certain  angular  range  about 

rff  said  axle  and  a  second  position  where  said  rod  does  not  en- 
gage  said  pin  associated  surface,  said  pin  (32)  extensibly  en- 
gaging  said  drive  wheel  (1  1  )  to  transmit  rotation  from  said  drive 

@*»  wheel  to  said  axle  (13)  and  thereby  oscillate  said  kicker  bar 
10  (26)  except  when  said  rod  is  in  said  first  position  and  said  pin  is 
(Q  within  said  certain  angular  range,  said  brake  (15)  frictionally 

contacting  said  eccentric  section  of  said  axle  at  least  when 
said  pin  is  within  said  certain  angular  range.  Also  disclosed  is  a 

£<J  ball  support  for  three  dimensional  positioning  of  a  ball  relative 
to  the  kicker  bar. 
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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  a  d e v i c e   for   s o c c e r  

t r a i n i n g   d e s i g n e d   to  p e r m i t   the  use  of  h i g h l y   e f f i c i e n t   m e t h o d s  

to  p e r f e c t   the  p r a c t i c e   of  s o c c e r   and  d e v e l o p m e n t   of  n e c e s s a r y  

s k i l l s   by  b e g i n n e r s   as  w e l l   as  p r o f e s s i o n a l s .   O b s e r v a t i o n s   o f  

many  s o c c e r   games,  i n c l u d i n g   wor ld   c h a m p i o n s h i p s ,   have  r e v e a l e d  

t h a t   a  most  common  p r o b l e m   is  a  l ack   of  a d e q u a t e   c o n t r o l   of  t h e  

b a l l   at  the  p o i n t   of  r e c e p t i o n   t h e r e o f , r e s u l t i n g   in  m i s p l a y s ,   i n -  

c l u d i n g   those   o c c u r r i n g   w i t h i n   s h o r t   r ange   of  the  goa l .   Such  m i s p l a y s  

most  o f t e n   occur   b e c a u s e   a  p l a y e r   c a n n o t   i n s t i n c t i v e l y   p r o p e r l y  

r e a c t   to  a  p a r t i c u l a r   b a l l   f l i g h t   t r a j e c t o r y   in  the  a b s e n c e   o f  

r e p e t i t i v e   p r a c t i c e   i n v o l v i n g   the  same  or  s i m i l a r   c o n d i t i o n s   so  

as  to  p e r f e c t   h is   t e c h n i q u e   to  r a p i d l y   and  i n s t i n c t i v e l y   r e a c t  

t h e r e t o   in  the  most  d e s i r a b l e  m a n n e r .   F u r t h e r m o r e ,   as  is  common 

k n o w l e d g e ,   the   c o m p l e t e   c o n t r o l   of  the  b a l l   in  a l l   r e s p e c t s   c a n  

be  a t t a i n e d   only  by  m e t h o d i c a l ,   r e p e a t e d   p r a c t i c e ,   in  o t h e r   w o r d s ,  

by  r e p e a t e d l y   p r a c t i s i n g   the  r e c e p t i o n   of  a  b a l l ,   in  a  g i v e n  

f l i g h t ,   w i th   or  w i t h o u t   sp in   and  at  normal   d i s t a n c e s ,   such  a s  

may  be  c r e a t e d   by  k i c k i n g ,   as  many  t imes   as  d e s i r e d   or  n e c e s s a r y .  

Only  in  t h i s   way  can  p l a y e r s   a c q u i r e   the  knowledge   and  the  i n -  

s t i n c t i v e   s k i l l s   n e c e s s a r y   to  p e r f o r m   d e s i g n a t e d   p l a y s   p e r f e c t l y . '  

The  a b o v e - m e n t i o n e d   method  of  r e p e t i t i v e   p r a c t i c e   is  im-  

p o s s i b l e   to  a t t a i n   w i th   even  the  most  s k i l l e d   p l a y e r s ,   s i n c e   i t  

is  e x t r e m e l y   d i f f i c u l t   for   a  p l a y e r   to  throw  or  k i ck   the  b a l l  

wi th   the  same  t r a j e c t o r y   even  t h r e e   t imes   in  s u c c e s s i o n .   H o w e v e r ,  



such  method  of  r e p e t i t i v e   p r a c t i c e   may  b e - r e a d i l y   and  e a s i l y  

a t t a i n e d   u s i n g   the  p r e s e n t   i n v e n t i o n ,   which   c o m p r i s e s   a  k i c k i n g  

machine   composed  of  s i m p l e   m e c h a n i s m s .   Such  k i c k i n g   mach ine   i s  

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

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

s e l e c t e d   t r a j e c t o r y   as  many  t imes   as  he  d e s i r e s .   Thus,   s u c h  

k i c k i n g   mach ine   a f f o r d s   a  b e g i n n e r ,   an  a p p r e n t i c e ,   or  a  

p r o f e s s i o n a l   the  o p p o r t u n i t y   to  p e r f e c t   the  t e c h n i q u e   of  c o n t r o l l i n g  

a  b a l l   b e c a u s e   of  the   a v a i l a b i l i t y   of  a  mach ine   r e p e t i t i v e l y   t o  

i m p a r t   s e l e c t e d   t r a j e c t o r i e s   to  the  b a l l .   C o n s e q u e n t l y ,   the  k i c k i n g  

mach ine   of  the  p r e s e n t   i n v e n t i o n   p r o v i d e s   a  h i g h l y   v a l u a b l e   d e v i c e  

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

This   i n v e n t i o n   r e l a t e s   to  a  mach ine   for   r e p e t i t i v e l y  

k i c k i n g   a  b a l l ,   such  as  a  s o c c e r   b a l l ,   w i t h   a  s e l e c t e d   t r a j e c t o r y .  

The  mach ine   c o m p r i s e s   a  k i c k i n g   u n i t   and  a  b a l l   s u p p o r t  

u n i t   which  may  be  i n t e g r a l   w i t h   the  k i c k e r   u n i t .   The  k i c k e r   u n i t  

i n c l u d e s   a  c o n t i n u o u s l y   d r i v e n   s h a f t   or  a x l e ,   a  k i c k i n g  

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

and  a  c l u t c h   member  fo r   d r i v i n g l y   c o n n e c t i n g   s a i d   k i c k i n g   bar   t o  

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

k i c k e r   u n i t   i n c l u d e s   an  ax le   or  s h a f t   r o t a t a b l y   mounted   on  a  

base   and  p r o v i d e d   w i t h   an  e c c e n t r i c   s e c t i o n ,   a  k i c k i n g   bar   c o n -  

n e c t e d   to  s a i d   ax le   and  o s c i l l a t i n g   in  r e s p o n s e   to  r o t a t i o n   o f  

s a i d   a x l e ,   a  d r i v e   whee l   f r e e l y   r o t a t a b l e   on  s a id   a x l e ,   a  d r i v i n g  

b l o c k   f i x e d l y   mounted   on  s a i d   a x l e ,   a  b r a k e ,   an  e x t e n s i b l e   p i n  

mounted  on  s a i d   d r i v i n g   b l o c k ,   and  a  rod  s e l e c t i v e l y   moveab le   f r o m  



a  f i r s t   p o s i t i o n   where  s a i d   rod  engages   a  s u r f a c e   a s s o c i a t e d   w i t h  

sa id   pin  when  s a id   pin  is  l o c a t e d   w i t h i n   a  c e r t a i n   a n g u l a r   r a n g e  

about   s a id   axle   and  a  second   p o s i t i o n   where  sa id   rod  does  n o t  

engage  sa id   pin  a s s o c i a t e d   s u r f a c e ,   s a i d   pin  e x t e n s i b l y   e n g a g i n g  

sa id   d r i v e   wheel  to  t r a n s m i t   r o t a t i o n   from  s a i d   d r i v e   wheel   t o  

sa id   axle   and  t h e r e b y   o s c i l l a t e   s a id   k i c k e r   bar   e x c e p t   when  s a i d  

rod  is  in  s a id   f i r s t   p o s i t i o n   and  s a i d   pin  is  w i t h i n   sa id   c e r t a i n  

a n g u l a r   r a n g e ,   sa id   b r a k e   f r i c t i o n a l l y   c o n t a c t i n g   s a i d   e c c e n t r i c  

s e c t i o n   of  s a id   axle   at  l e a s t   when  s a i d   pin  is  w i t h i n   s a id   c e r t a i n  

a n g u l a r   r a n g e .   By  s e l e c t i v e l y   moving  the  rod,   the  k i c k e r   bar   i s  

s e l e c t i v e l y   o s c i l l a t e d .  

The  b a l l   s u p p o r t   b r o a d l y   i n c l u d e s   a  b a s e ,   a  frame  c a r r i e d  

by  sa id   base   and  s e l e c t i v e l y   l o n g i t u d i n a l l y   p o s i t i o n a b l e   t h e r e a l o n g ,  

a  c a r r i a g e   c a r r i e d   by  s a i d   frame  and  s e l e c t i v e l y   l a t e r a l l y   p o s i t i o n -  

ab le   t h e r e a l o n g ,   and  a  p e d e s t a l   c a r r i e d   by  s a id   c a r r i a g e   and  

s e l e c t i v e l y   v e r t i c a l l y   p o s i t i o n a b l e   t h e r e o n   for   r e c e i v i n g   the  b a l l .  

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

b a l l   r e l a t i v e   to  the  k i c k e r   bar   and  t h e r e b y   a l lows   the  k i c k e r   b a r  

to  k i ck   the  b a l l   wi th   d i f f e r e n t   t r a j e c t o r i e s   and  to  p e r m i t   r e p e t i t i v e  

k i c k i n g   of  the  b a l l   w i th   the  same  t r a j e c t o r y .  

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   in  g r e a t e r   d e t a i l   by  way 

of  Example   wi th   r e f e r e n c e   to  the  a c c o m p a n y i n g   d r a w i n g s   in  w h i c h :  

Fig.   1  is  a  top  view  of  one  form  of  k i c k e r   u n i t   a c c o r d i n g  

t o  t h e   p r e s e n t   i n v e n t i o n ;  

Fig.   2  is  a  p a r t i a l l y   cut  away  s i de   view  of  the  k i c k e r  

u n i t   shown  in  Fig.  1 ;  

Fig .   3  i s  a   c ro s s   s e c t i o n a l   view  of  the  k i c k e r   u n i t   shown  

in  Fig.   1  t aken   a long  l i n e   A-A; 



Fig.   4  is  a n o t h e r   s e c t i o n a l   view  of  the  k i c k e r   u n i t   shown 

in  Fig.   1  t aken   a long  l i n e   B-B; 

Fig.   5  is  an  e n l a r g e d   view  of  the  a r e a   of  the  k i c k e r   u n i t  

d e s i g n a t e d   by  "C"  in  Fig.   3 ;  

Fig .   6  is  a  top  view  of  the  a r e a   of  the  k i c k e r   u n i t   d e s i g -  

n a t e d   by  "C"  in  Fig.   3;  

Fig.   7  is  a  s i d e   view  of  the  a r e a   of  the  k i c k e r   u n i t   d e s i g -  

n a t e d   by  "C"  in  Fig.   3 ;  

Fig .   8  is  the   same  view  of  the  k i c k e r   u n i t   as  shown  i n  

Fig.   5,  e x c e p t   t h a t   the  k i c k e r   u n i t   is  shown  in  a  d i f f e r e n t  

o p e r a t i n g   p o s i t i o n ;  

Fig.   9  is  a  top  view  of  a  b a l l   s u p p o r t   t h a t   may  be  u s e d  

w i t h   the  k i c k e r   u n i t   a c c o r d i n g   to  the   p r e s e n t   i n v e n t i o n ;  

Fig .   10  is  a  c ro s s   s e c t i o n a l   view  of  the  b a l l   s u p p o r t  

shown  in  F ig .   9  t a k e n   a long   l i n e   D-D; 

Fig .   11  is  a  c ro s s   s e c t i o n a l   view  of  the  b a l l   s u p p o r t  

shown  in  F ig .   10  t a k e n   a long   l i n e   E - E ;  

Fig .   12  is  a  s i de   view  of  the  mach ine   i n c l u d i n g   the  b a l l  

s u p p o r t   in  a  f i r s t   o p e r a t i n g   p o s i t i o n ;   a n d  

Fig.   13  is  a  s i de   view  of  the  mach ine   i n c l u d i n g   the  b a l l  

s u p p o r t   in  yet   a n o t h e r   o p e r a t i n g   p o s i t i o n .  

As  shown  in  F i g s .   12  and  13  the  machine   for   k i c k i n g   b a l l s  

a c c o r d i n g   to  the  i n v e n t i o n   b r o a d l y   i n c l u d e s   a  k i c k e r   u n i t   A 

and  a  b a l l   s u p p o r t   and  p o s i t i o n i n g   u n i t   B. 

As  b e s t   shown  in  F i g s .   1  to  3,  the   k i c k e r   u n i t   i n c l u d e s .  

a  g e n e r a l l y   r e c t i l i n e a r   base   or  frame  1  made 



up  of  p e r i m e t r i c   frame  members  d e f i n i n g   an  upper   h o r i z o n t a l   p l a t -  

form  2  and  a  lower  h o r i z o n t a l   p l a t f o r m  3 .   Such  r e c t i l i n e a r   f r a m e  

a d d i t i o n a l l y   i n c l u d e s   v e r t i c a l   pos t   members  4  at  each  c o r n e r ,  

each  h a v i n g   a  base   p l a t e   or  shoe  5  by  which  the  k i c k e r   u n i t   may 

be  s e c u r e d   to  a  f l o o r .  

An  e l e c t r i c   motor   6  t h a t   powers  the  k i c k e r   u n i t   is  s u p p o r t e d  

on  the  lower   p l a t f o r m   3.  Such  motor  6  is  not  f i x e d l y   s e c u r e d   t o  

the  frame  1,  but   r a t h e r   is  s e l e c t i v e l y   p o s i t i o n a b l e   by  s l i d a b l e  

moun t ing   a long   two  g u i d e s   7  w i th   the  l o c a t i o n   t h e r e o f   b e i n g  

s e l e c t a b l e   in  r e s p o n s e   to  r o t a t i o n   of  a  r e g u l a t o r   b o l t   8.  The 

motor   6  has  c o n n e c t e d   to  i t s   ax le   a  s c a l e d   p u l l e y   9  c a r r y i n g _ t h r e e  

or  more  g rooves   of  d i f f e r i n g   d i a m e t e r   for  r e c e i v i n g   a  "V"  b e l t   1 0 ,  

which  t r a n s m i t s   the  r o t a t i o n   of  the  motor   ax le   wi th   s e l e c t i v e l y  

d i f f e r e n t   v e l o c i t i e s   to  a  l a r g e   f r e e l y   r o t a t i n g   d r i v e   wheel   11 

mounted  on  the  upper   p l a t f o r m   2.  A l t e r n a t i v e l y ,   the  s c a l e d  

p u l l e y   9  can  be  r e p l a c e d   by  a  common  p u l l e y ,   in  which  c a s e  t h e  

d r i v e   wheel  11  may  have  a  p l u r a l i t y   of  g rooves   of  d i f f e r i n g  

d i a m e t e r   or  the  motor   6  p r e f e r a b l y   shou ld   be  of  v a r i a b l e   s p e e d  

c h a r a c t e r .  

The  d r i v e   wheel   11  is  p r o v i d e d   w i th   an  e x t e n d i n g ,   r a d i a l l y  

d i s p o s e d   d r i v e   f l a n g e   12  on  the  i n n e r   s i de   t h e r e o f ,   and  the  wheel   11 

is  mounted  for   f r e e   r o t a t i o n   on  a  h o r i z o n t a l l y   d i s p o s e d   main  ax le   13 

The  main  ax le   13  is  s u p p o r t e d   at  one  t e r m i n a l   end  and  i n w a r d l y   o f  

the  o t h e r   t e r m i n a l   end  t h e r e o f   by  b a l l   b e a r i n g   m o u n t i n g s   14 

s e c u r e d   to  the  uppe r   p l a t f o r m   2  of  the  f rame.   As  shown  in  Fig.   4 ,  

the  main  ax le   13  is  p r o v i d e d   wi th   a  m idd le   e c c e n t r i c   s e c t i o n   15 

a g a i n s t   which   a c t s   a  p r e s s u r e   b r a k e   16,  the  p o s i t i o n   of  which  i s  

r e g u l a t e d   b y  a   r e g u l a t o r   b o l t   17.  The  t e r m i n a l   end  of  the  m a i n  



ax le   13  t h a t   e x t e n d s   beyond   the  upper   p l a t f o r m   2  has  a  c rank   d r i v e  

d i s c   18  a t t a c h e d   t h e r e t o .  

Also  l o c a t e d   on  the  uppe r   p l a t f o r m   2  of  the  f rame  1,  a n d  

p o s i t i o n e d   p a r a l l e l   to  and  spaced   from  the  main  ax le   13,  is  a  

second   h o r i z o n t a l   ax l e   20  s u p p o r t e d   at  one  t e r m i n a l   end  a n d  

i n w a r d l y   of  the   o t h e r   t e r m i n a l   end  t h e r e o f   by  a  p a i r   of  f i x e d  

j o u r n a l   b e a r i n g s   21.  The  e x t e n d i n g   t e r m i n a l   end  of  the  ax le   20 

e x t e n d s   beyond   the  u p p e r   p l a t f o r m   2  and  c a r r i e s   a  c l a m p i n g   member  

22  for   c l a m p i n g   a  v e r t i c a l l y   p o s i t i o n e d   swing  ba r   23  i n t e r m e d i a t e  

i t s   ends  and  which   is  a d a p t e d   to  be  r o t a t a b l y   d i s p l a c e d   about   t h e '  

ax i s   of  the  ax le   20.  On  the  upper   end  of  the  swing  ba r   23  i s  

mounted   a  j o i n t   c u f f   24  h a v i n g   a  b i f u r c a t e d   e x t e n s i o n   p r o v i d i n g  

a  p i v o t a l   s u p p o r t   for   one  t e r m i n a l   end  of  a  c o n n e c t i n g   rod  2 5 .  

The  o t h e r   end  of  the  c o n n e c t i n g   rod  25  is  p i v o t a l l y   c o n n e c t e d  t o  

a  b o l t   or  p in   19  mounted   a d j a c e n t   to  the  p e r i p h e r y   of  the  d r i v e  

d i s c   18.  As  w i l l   be  a p p a r e n t   the  d i s c   18,  p in   19,  c o n n e c t i n g   r o d  

25  and  c u f f   24  form  a  c r a n k   type   d r i v e   o p e r a b l e   to  c o n v e r t   r o t a t i o n  

of  the  d i s c   13  i n t o   r e c i . p i c a t o r y   r o t a t i v e   d i s p l a c e m e n t   of  t h e  

swing  bar   23  about   the   ax i s   of  the   second   ax l e   2 0 .  

The  lower   end  of  the  swing  ba r   23  is  p r o v i d e d   w i t h   a  clamp  27 

fo r   a d j u s t a b l y   a t t a c h i n g   a  f o o t   or  k i c k i n g   e l e m e n t   26  t h e r e t o .  

P r e f e r a b l y   the  d i s t a n c e   from  the  clamp  22  to  j o i n t   c u f f   24  i s  

a p p r o x i m a t e l y   o n e - t h i r d   the  d i s t a n c e   from  the  clamp  22  to  t h e  

l o w e s t   p a r t   of  the  f o o t   26,  t h e r e b y   g i v i n g   a  l a r g e r   t a n g e n t i a l  

v e l o c i t y   to  the  f o o t   26  than   to  the  uppe r   end  of  the  swing  ba r   2 3 ,  

which   is  d r i v e n   by  the   c o n n e c t i n g   rod  2 5 .  



F i x e d l y   mounted  on  the  main  ax le   13  b e t w e e n   the  e c c e n t r i c  

s e c t i o n   15  and  the  d r i v e   whee l   11  is  a  main  d r i v i n g   b l o c k   29  a s  

shown  in  F ig .   5,  F ig .   6,  and  Fig .   8.  The  main  d r i v i n g   b l o c k   29 

is  p r o v i d e d   wi th   a  p e r i p h e r a l   c i r c u m f e r e n t i a l   c h a n n e l   30  and  a  

g e n e r a l l y   p e r i p h e r a l   l o n g i t u d i n a l   c h a n n e l   31  in  which  a  s l i d i n g  

b l o c k   32  and  a  c o m p r e s s i o n   s p r i n g   33  are  d i s p o s e d .   The  a f o r e s a i d  

d r i v e   f l a n g e   12  e x t e n d i n g   from  the  d r i v e   wheel   11,  the  s l i d i n g  

b l o c k   32  and  the  s p r i n g   33  form  the  p r i m a r y   e l e m e n t s   of  a  m a n u a l l y  

c o n t r o l l a b l e   c l u t c h   for   t r a n s m i t t i n g   mo t ions   from  the  d r i v e   whee l   11 

to  the  swing  bar   23  t h r o u g h   the  d r i v e   d i s c   18  and  c o n n e c t i n g   rod  2 5 .  

The  s p r i n g   33  n o r m a l l y   b i a s e s   the  s l i d i n g   b l o c k   32  toward   and  i n t o  

d r i v i n g   engagement   w i t h   the  d r i v e   f l a n g e   12  a t t a c h e d   to  the  d r i v e  

wheel  11,  which  engagemen t   r e s u l t s   in  the  t r a n s m i s s i o n   of  r o t a t i o n  

from  the  d r i v e   wheel   11  to  the  main  ax le   13.  As  shown  in  F i g s .   6 

and  8  the  upper   s u r f a c e   of  the  s l i d i n g   b lock   32  is  p r o v i d e d   wi th   a  

t r a n s v e r s e   s l o t ,   one  wa l l   of  which  d e f i n e s   a  t r a n s v e r s e   s e c t i o n   34 

and  an  i n c l i n e d   s e c t i o n   35 .  

The  k i c k e r   u n i t   a l s o   i n c l u d e s   a  h o r i z o n t a l   t h i r d   ax le   member  36 

d i s p o s e d   g e n e r a l l y   p a r a l l e l   to  and  spaced   from  the  main  ax le   1 3 .  

As  shown  in  Fig.   1,  Fig.   6,  and  Fig.   7,  a  l e v e r   arm  37  in  t h e  

n a t u r e   of  an  e l o n g a t e d   l e v e r   member  is  r o t a t a b l y   a t t a c h e d   to  o n e  

end  of  the  t h i r d   ax le   36  and  is  d i s p o s e d   p e r p e n d i c u l a r l y   t h e r e t o .  

At  one  end  the  l e v e r   a rm '37   e x t e n d s   beyond  the  frame  1 

and  c a r r i e s   a  h a n d l e   member  38.  The  o t h e r   end  of  t h e  

l e v e r   arm  37  is  shaped   to  p r o v i d e   an  a r c u a t e ,   bowed  e x t e n s i o n   39 

h a v i n g   a  t a p e r e d   or  b e v e l e d   t i p   46  d i s p o s e d   in  the  p e r i p h e r a l   a n n u l a r  



c h a n n e l   30  of  the   main  d r i v i n g   b l o c k   29  and  a d a p t e d   to  be  d i s -  

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

b l o c k   32  as  shown  in  Fig.   6  and  F ig .   7.  The  l e v e r   arm  e x t e n s i o n  

39  is  n o r m a l l y   b i a s e d   so  as  to  d i s p o s e   the  t a p e r e d   t i p   46  w i t h i n  

the  t r a n s v e r s e   s l o t   by  a  s p r i n g   41  a n c h o r e d   in  a  s u p p o r t   42  f i x e d  

to  the  f rame  1,  w i t h   such  s p r i n g   41  o p e r a t i v e   to  p r e s s   the  e x t e n s i o n  

39  t oward   the  main  d r i v i n g   b l o c k   2 9 .  

As  n o t e d   e a r l i e r ,   the   s u b j e c t   d e v i c e   i n c l u d e s   a  b a l l   s u p p o r t  

and  p o s i t i o n i n g   u n i t   for   s e l e c t i v e l y   p o s i t i o n i n g   the  b a l l   to  b e  

k i c k e d   in  the  p a t h   of  the   f o o t   26  mounted   at  one  d e p e n d e n t   end  o f  

the  swing  bar   23.  A  p r e f e r r e d   b a l l   s u p p o r t   u n i t ,   as  shown  i n  

F i g s .   9 -13 ,   may  be  used   i n d e p e n d e n t l y   of  or  mounted   on  the  k i c k e r  

u n i t .   The  i l l u s t r a t e d   b a l l   s u p p o r t   u n i t   i n c l u d e s   a  r e c t a n g u l a r  

b a s e   f rame  43  s u p p o r t e d   by  four   p o i n t e d   or  t a p e r e d   s t a k e s   44  f o r  

s p e a r i n g   i n t o   the  g round .   S l i d a b l y   mounted   on  the  ba se   frame  43 

is  a  s econd   and  s m a l l e r   r e c t a n g u l a r   frame  45  wi th   i t s   pa th   o f  

s l i d a b l e   d i s p l a c e m e n t   b e i n g   d e f i n e d   by  means  of  g u i d e s   46.  The  

s m a l l e r   frame  45  is  d i s p l a c e d   a long   the  r e c t a n g u l a r   frame  43  b y  

r o t a t i n g   a  t h r e a d e d   rod  47  e x t e n d i n g   t h r o u g h   a  n o n - r o t a b l e   nut   48 

f i x e d   to  the  s m a l l e r   f rame  45  and  e x t e n d i n g   t h r o u g h   a  s u p p o r t   b e a r -  

ing  49  in  the  r e c t a n g u l a r   f rame  4 5 .  

The  end  of  the  rod  47  is  p r o v i d e d   w i t h   a  d i s c   50  h a v i n g   a  h a n d l e  

51  e c c e n t r i c a l l y   mounted   t h e r e o n .  

A  c a r t   53  is  s l i d a b l y   c a r r i e d   on  a  p a i r   of  g u i d e s   52  t r a n s -  

v e r s e l y   mounted   on  and  e x t e n d i n g   a c r o s s   the  s m a l l e r   f rame  4 5 .  

The  c a r t   53  may  be  d i s p l a c e d   a long   the  g u i d e s   52  in  a  d i r e c t i o n  

p e r p e n d i c u l a r   to  the  pa th   of  d i s p l a c e m e n t   of  the   f rame  45  b y  



r o t a t i n g   a  second  t h r e a d e d   rod  54  e x t e n d i n g   t h r o u g h   a  n o n - r o t a t a b l e  

nut  55  f i x e d   to  the  c a r t   53  and  e x t e n d i n g   t h r o u g h   a  s u p p o r t  

b e a r i n g   56  in  the  s m a l l e r   frame  45.  An  end  of  the  rod  54  i s  

p r o v i d e d   w i t h   a  d i s c   57  h a v i n g   a  h a n d l e   58  e c c e n t r i c a l l y   m o u n t e d  

t h e r e o n .  

P a s s i n g   g e n e r a l l y   v e r t i c a l l y   t h r o u g h   the  c a r t   53  is  a 

t h r e a d e d   b o l t   59  h a v i n g   a  d i s c   c o n n e c t e d   about   i t s   upper   e n d .  

The  d i s c   c a r r i e s   t h r e e   or  more  r a d i a l ,   s y m e t r i c a l l y   d i s p o s e d ,  
upward ly   e x t e n d i n g   rods  61  for   r e c e i v i n g   and  s u p p o r t i n g   a  b a l l  
such  as  a  s o c c e r   b a l l   the  d rawing   showing  four   for   i l l u s t r a t i n g  
p u r p o s e s   on ly .   The  h e i g h t   of  the  b a l l   r e l a t i v e  t o  t h e   r e c t a n g u l a r  
frame  43  may  be  v a r i e d   by  r o t a t i n g   the  d i s c ,   which  in  t u r n  

r o t a t e s   the   t h r e a d e d   b o l t   5 9 .  

To  use  the  m a c h i n e ,   the  b a l l   s h o u l d   be  p r o p e r l y   p o s i t i o n e d  

r e l a t i v e   to  the  foo t   26  of  the  k i c k e r   u n i t .   To  p o s i t i o n   t h e  

b a l l ,   the  rods   47,  54  shou ld   be  r o t a t e d   t h r o u g h   the  use  of  t h e i r  

a s s o c i a t e d   d i s c s   50,  57  and  h a n d l e s   51,  58.  The  rod  47  e f f e c t s  

l o n g i t u d i n a l l y   d i s p l a c e m e n t   of  the  s m a l l e r   frame  45  over   t h e  

r e c t a n g u l a r   frame  43,  w h e r e a s   the  o t h e r   rod  54  e f f e c t s   t r a n s v e r s e  

d i s p l a c e m e n t   of  the  c a r t   53  over  the  s m a l l e r   frame  45.  A d d i t i o n a l l y ,  

v e r t i c a l   d i s p l a c e m e n t   of  the  b a l l   may  be  e f f e c t u a t e d   by  r o t a t i o n  

of  the  t h r e a d e d   b o l t   59.  In  t h i s   manne r ,   the  b a l l   may  be  s e l e c t i v e l y  

p o s i t i o n e d   r e l a t i v e   to  the  pa th   of  the  f o o t   26  to  va ry   the  t r a j e c t o r y  

of  the  b a l l   when  k i c k e d   by  the  foo t   2 6 .  

The  k i c k e r   foo t   26  is  i n i t i a l l y   at  r e s t   due  to  the  t a p e r e d  

t i p   40  of  the  lower  arm  37  b e i n g   n o r m a l l y   b i a s e d   so  as  to  be  d i s p o s e d  

in  the  p e r i p h e r a l   a n n u l a r   c h a n n e l   30  of  the  main  d r i v i n g   b l o c k   29 



and  w i t h i n   the  t r a n s v e r s e   s l o t   of  the  s l i d i n g   b l o c k   32  s u c h  

t h a t   the  t a p e r e d   t i p   p o r t i o n   40  o p e r a t i v e l y   abu t s   the  s l o t   w a l l  

t r a n s v e r s e   s e c t i o n   34  and  t h e r e   o p e r a t e s   to  m a i n t a i n   the  s l i d i n g  

b l o c k   32  in  i t s   r e t r a c t e d   p o s i t i o n   and  out  of  d r i v i n g   e n g a g e m e n t  

w i th   the  d r i v e   f l a n g e   12  a t t a c h e d   to  the  d r i v e   wheel   11.  I n  

t h i s   c o n d i t i o n ,   the   r o t a t i o n   of  the  motor   6,  which  is  t r a n s m i t t e d  

by  the  s c a l e d   p u l l e y   9  and  the  b e l t   10  to  the   d r i v e   whee l   11,  i s  

no t   t r a n s m i t t e d   to  the  main  ax l e   1 3 .  

To  d i s p l a c e   the  k i c k e r   f o o t   26,  one  s imply   p r e s s e s   down  t h e  

d r i v i n g   h a n d l e   38  on  the  l e v e r   arm  37,  t h e r e b y   r o t a t i n g   the   same  

about   the   t h i r d   ax le   36  and  l i f t i n g   the  b e v e l e d   t i p   40  out   of  t h e  

t r a n s v e r s e   s l o t   of  the   s l i d i n g   b l o c k   32.  W i t h o u t   the  t i p   40 

c o n s t r a i n i n g   the  s l i d i n g   b l o c k   32,  the   s p r i n g   33  p r e s s e s   t h e  

s l i d i n g   b l o c k   32  f o r w a r d   to  be  o p e r a t i v e l y   engaged   by  the   d r i v e  

f l a n g e   12  a t t a c h e d   to  the  d r i v e   wheel   11,  t h e r e b y   t r a n s m i t t i n g   t h e  

r o t a t i o n   of  the  d r i v e   wheel   11  to  the   main  ax l e   13.  R o t a t i o n   of  t h e  

main  a x l e   c a u s e s   r o t a t i o n   of  the   c r a n k   d r i v e   d i s c   18,  which   i n  

t u r n   c a u s e s   o s c i l l a t o r y   r o t a t i o n   of  the  swing  bar   23,  and  h e n c e  

c a u s e s   d i s p l a c e m e n t   of  the   k i c k e r   f o o t   26  at  a  p r e d e t e r m i n e d   v e l o c i t y  

t h r o u g h   the   r e g i o n   where   the   b a l l   is  s u p p o r t e d   by  the   r a d i a l   rods   6 1 .  

I f   the   d r i v i n g   h a n d l e   38  of  the  l e v e r   arm  37  is  r e l e a s e d  

i m m e d i a t e l y   a f t e r   the  d e p r e s s i o n   t h e r e o f ,   by  e i t h e r   manua l   or  e l e c t r o -  

m a g n e t i c   means ,   the  swing  ba r   23  w i l l   make  one  c o m p l e t e   o s c i l l a t i o n  

c o r r e s p o n d i n g   to  a  s i n g l e   k i c k   of  the   f o o t   26.  Such  s i n g l e   o s c i l -  

l a t i o n   o c c u r s   b e c a u s e   of  the   f o l l o w i n g   s e q u e n c e .   Upon  r e l e a s e   of  t h e  

d r i v i n g   h a n d l e   38,  the   s p r i n g   41  d e p r e s s e s   the   b e v e l e d   t i p   40 

w i t h i n   the  p e r i p h e r a l   a n n u l a r   c h a n n e l   30  such  t h a t   when  the  m a i n  



d r i v i n g   b l o c k   29  makes  a p p r o x i m a t e l y   one  r o t a t i o n ,   the  t a p e r e d  

t ip   40  c o n t a c t s   the  i n c l i n e d   wa l l   s e c t i o n   35  of  the  t r a n s v e r s e  

s l o t   in  the  s l i d i n g   b l o c k   32,  whe reupon   s l i g h t l y   f u r t h e r   r o t a t i o n  

of  the  main  d r i v i n g   b l o c k   29  c a u s e s   the  t a p e r e d   t i p   40  to  r e t r a c t  

the  s l i d i n g   b l o c k   32  a g a i n s t   the  b i a s   of  the  s p r i n g   33  a n d  

out  of  c o n t a c t   w i th   the  d r i v e   f l a n g e   12.  C o n s e q u e n t l y ,   a f t e r  

one  c o m p l e t e   r o t a t i o n   of  the   main  d r i v i n g   b l o c k   29,  the  d r i v e  

wheel   11  becomes  d i s e n g a g e d   from  the  main  d r i v i n g   b l o c k   2 9 .  

F u r t h e r   r o t a t i o n   of  the  main  ax le   13  is  p r e v e n t e d   by  c o n t a c t  

b e t w e e n   the  b r a k e   16  and  the  e c c e n t r i c   s e c t i o n   15  of  the  m a i n  

ax le   13.  The  f r i c t i o n a l   c o n t a c t   b e t w e e n   the  b r a k e   16  and  t h e  

e c c e n t r i c   s e c t i o n   15  may  be  v a r i e d   by  a d j u s t i n g   the  r e g u l a t i o n  

b o l t   17  to  c o m p e n s a t e   for   d i f f e r i n g   d r i v e   wheel   r o t a t i o n a l  

v e l o c i t i e s ,   which  may  d e r i v e   from  the  "V"  b e l t   10  b e i n g   p l a c e d   i n  

d i f f e r e n t   c h a n n e l s   of  the  p u l l e y   9 .  

Thus,   i t   is  a p p a r e n t   t h a t   the  mach ine   may  r e p e a t e d l y   d i s -  

p l a c e   the  k i c k e r   foo t   26  w i t h   a  s e l e c t e d   v e l o c i t y ,   i n c l u d i n g   f o o t  

d i r e c t i o n ,   speed  and  a n g u l a r   a r c ,   wh ich ,   g iven   a  p r e s e l e c t e d   a n d  

c o n s t a n t   p o s i t i o n   of  the  b a l l   r e l a t i v e   to  the  k i c k e r   u n i t ,   p e r m i t s  

the  k i c k i n g   of  a  b a l l   r e p e a t e d l y   w i t h   the  same  t r a j e c t o r y .   A l s o  

i t   s h o u l d   be  a p p a r e n t   t h a t   the  f oo t   26  may  be  c lamped  at  v a r i o u s  

o r i e n t a t i o n s   to  the  swing  ba r   23  or  may  be  l o o s e l y   c lamped  t h e r e t o  

and  a l l o w e d   to  g y r a t e .   F u r t h e r ,   the  b a l l   s u p p o r t   may  be  a t t a c h e d  

to  the  k i c k e r   u n i t   as  an  i n t e g r a l   p a r t   t h e r e o f   and  a l s o   may  be  i n -  

c a p a b l e   of  v a r y i n g   the  b a l l   p o s i t i o n   r e l a t i v e   to  the  k i c k e r   u n i t .  

In  t h i s   l a t e r   i n s t a n c e ,   the  k i c k e r   u n i t   s h o u l d   be  p r o v i d e d   w i t h  

means  for   n e r m i t t i n g   bo th   v e r t i c a l   and  a  h o r i z o n t a l   p o s i t i o n   a d -  

j u s t m e n t   of  the  foo t   26  or  the  swing  bar   2 3 .  



1.  A  mach ine   fo r   k i c k i n g   a  b a l l   such  as  a  s o c c e r  

b a l l   c o m p r i s i n g :  

a  ba se ;   an  a x l e   r o t a t a b l y   mounted  on  s a i d   b a s e ;  

a  k i c k e r   ba r ;   means  for   o s c i l l a t i n g   s a i d   k i c k i n g   bar   i n  

r e s p o n s e   to  r o t a t i o n   of  s a i d   a x l e ;   and  means  f o r  

s e l e c t i v e l y   t r a n s m i t t i n g   power  f rom-a   power  s o u r c e   t o  

s a i d   ax le   for   s e l e c t i v e l y   r o t a t i n g   s a i d   a x l e .  

2.  A  machine   a c c o r d i n g   to  c l a i m   1  f u r t h e r   i n c l u d i n g  

c l u t c h   means  for   p r e v e n t i n g   the  t r a n s m i s s i o n   of  p o w e r  

from  the   power  s o u r c e   to  s a i d   ax l e   a f t e r   the   power  h a s  

r o t a t e d   s a i d   ax le   a p p r o x i m a t e l y   one  r o t a t i o n .  

3.  A  machine   a c c o r d i n g   to  c l a i m   1  or  c l a im   2  w h e r e  

t h e r e   are  p r o v i d e d   b r a k e   means  fo r   i n h i b i t i n g   t h e  

r o t a t i o n   of  s a i d   ax le   a f t e r   the   c e s s a t i o n   of  t r a n s m i s s i o n  

of  power  to  s a i d   a x l e .  

4.  A  mach ine   a c c o r d i n g   to  c l a i m  3   w h e r e i n   t h e  

s e l e c t i v e   t r a n s m i t t i n g   means,   the   t r a n s m i s s i o n   p r e v e n t i n g  

means,   and  the   b r a k e   means  c o m p r i s e   a  b r a k e ,   a  r o t a t a b l e  

d r i v e   wheel   and  a  d r i v i n g   b l o c k   f i x e d l y   mounted  on  t h e  

a x l e ,   a  pin  b e i n g   mounted  on  the   d r i v i n g  b l o c k   and  m o v a b l e  

from  a  p o s i t i o n   in  which  i t   engages   w i t h   the   d r i v e   w h e e l  

to  a  p o s i t i o n   in  which   i t   i s   d i s e n g a g e d   t h e r e f r o m   a n d  

a  rod  b e i n g   mounted  for   s e l e c t i v e   movement  f r o m  a   f i r s t  

p o s i t i o n   in  which  i t   engages   w i th   an  end  s u r f a c e   of  t h e  



pin  when  the  pin  is  l o c a t e d   w i t h i n   a  s e l e c t e d   a n g u l a r  

s e c t o r   about   the  axle   to  a  second   p o s i t i o n   in  which  i t  

does  not   engage  the  s a i d   end  s u r f a c e   of  the  pin  s u c h  

t h a t   the   pin  engages   the  d r i v e   wheel   e x c e p t   when  the  r o d  

is  in  i t s   f i r s t   p o s i t i o n   and  the  pin  is  w i t h i n   t h e  

s e l e c t e d   s e c t o r ,   and  the  b rake   i n h i b i t i n g   r o t a t i o n   o f  

the  axle   at  l e a s t   when  the  pin  is  w i t h i n   the  s e l e c t e d  

s e c t o r .  

5.  A  machine   a c c o r d i n g   to  any  of  c l a i m s   1  to  4 

w h e r e i n   s a id   o s c i l l a t i n g   means  o s c i l l a t e s   s a i d   k i c k i n g  

bar   a p p r o x i m a t e l y   one  o s c i l l a t i o n   in  r e s p o n s e   to  o n e  

r o t a t i o n   of  s a i d   a x l e .  

6.  A  machine   a c c o r d i n g   to  a n y  o n e   of  c l a ims  .1   to  5 

w h e r e i n   s a id   o s c i l l a t i n g   means  c o m p r i s e s   a  rod,   one  e n d  

of  which  is  c o n n e c t e d   to  s a id   ax le   at  a  p o i n t   e c c e n t r i c  

to  the  r o t a t i o n a l   ax i s   t h e r e o f   and  the  o t h e r   end  o f  

which  is  c o n n e c t e d   to  s a i d   k i c k e r   b a r .  

7.  A  machine   a c c o r d i n g   to  a n y  o n e   of  c l a i m s  1  t o   6 

i n c l u d i n g   means  for   h o r i z o n t a l l y   t r a n s l a t i n g   s a id   k i c k e r  

bar   and  means  f o r  v e r t i c a l l y   t r a n s l a t i n g   s a i d   k i c k e r   b a r .  

8.  A  machine   a c c o r d i n g   to  a n y  o n e   of  c l a i m s   4  to  7 

w h e r e i n   the  ax le   is  p r o v i d e d   wi th   an  e c c e n t r i c   s u r f a c e  

p o r t i o n ,   the  e c c e n t r i c   s u r f a c e   p o r t i o n   f r i c t i o n a l l y  

c o n t a c t i n g   the  b r ake   when  the  pin  is  w i t h i n   the  s e l e c t e d  



s e c t o r .  

9.  A  machine   a c c o r d i n g   to  c l a i m   8  w h e r e i n   the   b r a k e  

is   a d j u s t a b l y   p o s i t i o n a b l e   to  va ry   the   f r i c t i o n a l   c o n t a c t  

b e t w e e n   the   b r a k e   and  the   e c c e n t r i c   s u r f a c e   p o r t i o n   o f  

the   a x l e .  

10.  A  s u p p o r t   for   a  b a l l   such  as  a  s o c c e r  b a l l  

c o m p r i s i n g   a  b a s e ,   a  frame  c a r r i e d   by  s a i d   base   a n d  

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

c a r r i a g e   c a r r i e d   by  s a id   frame  and  s e l e c t i v e l y   l a t e r a l l y  

p o s i t i o n a b l e   t h e r e a l o n g ,   and  a  p e d e s t a l   c a r r i e d   by  s a i d  

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