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©  The  mechanism  has  an  axle  supporting  a  series  of 
aligned  cylinders,  one  of  which  is  the  driver  cylinder  and 
the  rest  are  the  driven  ones.  Between  the  driver  cylinder 
and  the  adjacent  driven  cylinder  there  is  a  fly-wheel  that 
flips  over  the  driven  cylinders  during  digit  carry,  causing  the 
display  number  to  change  suddenly.  The  fly-wheel  has  a  ve- 
ry  unbalanced  mass  which  during  half  a  turn  is  dragged 
along  until  it  reaches  its  highest  point,  from  which  it  is  acce- 
lerated  by  way  of  its  own  inertia.  When  the  fly-wheel  mass 
reaches  its  lowest  point,  the  fly-wheel  strikes  the  pinion 
driving  the  adjacent  driven  cylinder,  adding  one  unit  to  its 
numeric  display,  and  eventually  to  that  of  the  remaining 
driven  cylinders.  The  mass  is  removable  from  the  fly-wheel 
to  allow  the  mechanism  to  be  adjusted  for  precise  oper- 
ation;  the  driver  cylinder  is  solidary  to  the  gear-wheel  driv- 
ing  it  and  all  reverse  transmission  is  avoided,  so  that  the 
sensitivity  determined  by  the  driver  cylinder  is  maintained. 
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BACKGROUND  OF  THE  INVENTION 

F i e l d   of   t h e   I n v e n t i o n  

The  p r e s e n t   i n v e n t i o n   r e f e r s   to   an  au tomat ic   f l i p -over  

m e c h a n i s m   t h a t   s w i f t l y   i n c r e m e n t s   t h e   n u m e r i c   display  d e t e r m i n e d  

by  t h e   t u r n i n g   o f   a  s e t   o f   c y l i n d e r s ,   so  t h a t   the  d i sp lay  i s  

a l w a y s   c l e a r   and   e a s i l y   readable  w i t h o u t   ambiguities  and  manv  

c h a n c e s   o f   m i s t a k e s .   The  p r e s e n t   i n v e n t i o n   i s   p a r t i c u l a r l y  

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

e l e c t r i c   e n e r g y   m e t e r s ,   f o r   w h i c h   i t   was  part icular ly  envisaged .  

The  m e t e r   m e a s u r e s   t h e   e n e r g y   c o n s u m e d   during  a  c e r t a i n  

p e r i o d   by  a  l o a d   f e d   by  a  s u p p l y   l i n e   p a s s i n g   through  the  m e t e r ,  



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

w h i c h ,   i n   some  m o d e l s ,   a r e   s i x   i n   q u a n t i t y   d i s p l a y i n g   s u c -  

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

o f   t h o u s a n d   k i l o w a t t   h o u r s .   Each   c y l i n d e r   i s   marked  with  t h e  

t e n   0  to   9  d i g i t s   o f   t h e   d e c i m a l   s y s t e m .  

The  m e t e r i n g   d a t a   i s   g e n e r a t e d   b y  a   s e n s o r   and  t r a n s d u c e r  

d i s k   c o u p l e d   to   t h e   l o a d ' s   s u p p l y   l i n e .   T h r o u g h   a  s e r i e s  o f  

t r a n s m i t t e r s ,   t h e   d i s k   i s   s y n c h r o n o u s l y   c o u p l e d   to  the  cy l inder  

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

t h e   d r i v e r   c y l i n d e r   b e c a u s e ,   a p a r t   f r o m   displaying  this  d a t a .  

i t   d r i v e s   t h e   r e s t   o f   t h e   c y l i n d e r s   a t   longer  or  shorter  i n t e r -  

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

The  d r i v i n g   a c t i o n   i s   c a r r i e d   o u t   by  a  set  of  pinions, 

e a c h   e n g a g i n g   two  c o n s e c u t i v e   c y l i n d e r s .   The  driven  cy l inders  

o n l y   t u r n   d u r i n g   a  9  t o   0  t r a n s i t i o n   o f   the  respect ive  i m m e d i a t e  

l o w e r   o r d e r   c y l i n d e r ,   when  c a r r y i n g   a  d i g i t   to  a higher  o rde r .  

G e n e r a l l y ,   t h e   d r i v e r   c y l i n d e r   t u r n s   extremely  slowly, 

c a u s i n g   t h e   m o v i n g   c y l i n d e r s   to   show  p o r t i o n s   of  two  consecu t ive  

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

m a k i n g   a  v i s u a l   r e a d i n g   r a t h e r   d i f f i c u l t ,   i t   may be  a p p r e c i a t e d  

t h a t   t h i s   may  a l s o   be  a  s o u r c e   o f   r e a d i n g   mistakes.  In  shor t ,  

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

c o n s u m p t i o n ,   due   t o   t h e   s l o w n e s s   o f   t h e   c a r r y   o p e r a t i o n .  

D e s c r i p t i o n   o f   t h e   P r i o r   A r t  

I t   h a s   p r e v i o u s l y   b e e n   a t t e m p t e d   to   correct   this  mishap 



by  a d d i n g   a  v e r y   u n b a l a n c e d   f l y - w h e e l   on  t h e   c y l i n d e r   a x l e  

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

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

d r i v e n   c y l i n d e r s   d u r i n g   a  9  t o   0  t r a n s i t i o n ,   t o  h a s t e n  t h e i r  

s w i t c h i n g .  

V a r i o u s   s e t b a c k s   w e r e   f o u n d   i n   t h i s   s y s t e m .   U p o n d i s -  

c h a r g i n g   t h e   p o t e n t i a l   e n e r g y   and   c o n v e r t i n g   i t   to   k i n e t i c  

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

e n e r g y   p o s i t i o n .   The  f l y - w h e e l   w o u l d   s w i n g   b a c k   and   f o r t h  

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

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

to  o n l y   r e c o r d   z e r o e s   a r o u n d   i t ,   r e l i n q u i s h i n g   an  o r d e r   o f  

m a g n i t u d e   o f   s e n s i t i v i t y .   The  s e n s i t i v i t y   of   t h o s e   me te r s  was  

t h e n   t y p i c a l l y   r e d u c e d   to   1  kwh.  F u r t h e r m o r e ,   no  p r o v i s i o n  

had   been   made  t o   p e r m i t   a d j u s t m e r t  o f   t h e   f l y  w h e e l ' s  i m b a l a n c e  

to   a t t a i n   e x a c t   o p e r a t i o n   o f   t h e   m e c h a n i s m .  

Summary  o f   t h e   I n v e n t i o n  

T h e r e f o r e ,   an  o b j e c t   o f   t h e   p r e s e n t   i n v e n t i o n   i s   a  

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

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

t h e   c y c l o m e t r i c   r e g i s t e r .  

A n o t h e r   o b j e c t   o f   t h e   p r e s e n t   i n v e n t i o n   i s   to   a t t a i n  

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

s e n s i t i v i t y .  

A  p a r t i c u l a r   o b j e c t   o f   t h e   p r e s e n t   i n v e n t i o n   i s   t o  



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

.1  kWh  of   s e n s i t i v i t y .  

A n o t h e r   o b j e c t   o f   t h e   p r e s e n t   i n v e n t i o n   i s   to  p rov ide  

f o r   and   s i m p l i f y   a d j u s t m e n t   o f   t h e   e f f e c t s   c a u s e d   by  t h e  

f l y - w h e e l ' s   i m b a l a n c e .  

T h e s e   and   o t h e r   o b j e c t s   o f   t h e   p r e s e n t   i n v e n t i o n   a r e  

a c h i e v e d   by  i n s e r t i n g   an  u n b a l a n c e d   f l y - w h e e l   b e t w e e n   t h e  

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

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

( w h i c h   d i r e c t l y   c o u p l e d   t h e s e   two  c y l i n d e r s ) .   The  f l y - w h e e l  

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

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

e n e r g y   t o   one   o f   maximum  m e c h a n i c a l   p o t e n t i a l   e n e r g y .   U p o n  

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

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

t he   i n f l u e n c e   o f   i t s   own  i n e r t i a   due  t o   i t s   c o n s i d e r a b l e  

i m b a l a n c e .   The  f l y w h e e l   i s   c o n n e c t e d   t o   t h e   f i r s t   p i n i o n   i n  

t u r n   c o u p l e d   to   t h e   s e c o n d   c y l i n d e r ,   so  t h a t   a t   t h e   i n s t a n t  

the   f l y - w h e e l   r e a c h e s   i t s   p o i n t   o f   maximum  k i n e t i c   e n e r g y ,  

a  s t r i k e r   s o l i d a r y   to   t h e   f l y - w h e e l   s l a m s   a g a i n s t   t h e   f i r s t  

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

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

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

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

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



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

r e a d j u s t m e n t   o f   t h e   f l y - w h e e l ' s   i m b a l a n c e ,   to   v a r y   i t s  

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

k i n e t i c   e n e r g y .  

B r i e f   D e s c r i p t i o n   of   t h e   D r a w i n g s  

F i g u r e   1  i l l u s t r a t e s   a  p e r s p e c t i v e   o f   t h e   a u t o m a t i c  

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

p r e s e n t   i n v e n t i o n .  

F i g u r e   2  i l l u s t r a t e s   a  c r o s s - s e c t i o n   o f   t h e  c y c l o m e t r i c  

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

p r e s e n t   i n v e n t i o n .  

F i g u r e   3  shows   a  p e r s p e c t i v e   v i e w   of   t h e   f l y - w h e e l .  

F i g u r e   4  i s   a  s i d e   v i e w   o f   t h e   f l y - w h e e l   as   s e e n   f r o m  

t h e   s e c o n d   c y l i n d e r .  

L a s t l y ,   f i g u r e   5  i s   v i e w   of   t h e   d r i v e r   c y l i n d e r ,   a s  

s e e n   f r o m   t h e   f l y - w h e e l .  

D e t a i l e d   d e s c r i p t i o n   o f  t h e   p r e f e r r e d  e m b o d i m e n t s  

The  l o c a t i o n   o f   a  f l y - w h e e l   73  b e t w e e n   t h e   d r i v e r  

c y l i n d e r   23A  and   t h e   s e c o n d   c y l i n d e r   23B  is  shown  in  figs.  1  and  2 

The  p e r i p h e r y   o f   t h e   d r i v e r   c y l i n d e r   23A  i s   m a r k e d   w i t h  

d i g i t s   c o r r e s p o n d i n g   t o   t e n t h s   o f   k i l o w a t t   h o u r ,   and   on  t h a t  

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

u n i t s .   The  m e c h a n i s m   i s   d r i v e n   by  t h e   g e a r w h e e l   21A  s o l i d a r y  

to   c y l i n d e r   23A.  The  l a t t e r   i s   c o u p l e d   to   c y l i n d e r   23B  s u c -  

c e s s i v e l y   v i a   t h e   f l y - w h e e l   73  and   t h e   p i n i o n   63A.  The  h igher  



o r d e r   c y l i n d e r s   a r e   c o n v e n t i o n a l l y   c o u p l e d   by  pinions  to  t h e i r  

a d j a c e n t   c y l i n d e r s ;   f o r   c l a r i t y   r e a s o n s ,   o n l y   p i n i o n   63B  a n d  

c y l i n d e r   23C  a r e   i l l u s t r a t e d .   The  w h e e l s   23A,  73 ,   23B,  23C  

are  all  mounted  on  an  axle  24  of  s tainless  s teel ,   3.17  mm  diameter ,   95  mm  long.  

P i n i o n s   63A,  63B  a r e   m o u n t e d   on  an  a x l e   5 7 ,  

a l s o   o f   s t a i n l e s s   s t e e l ,   2mm  diameter ,  79  mm  long.  The  cy l inders  

23A,  73 ,   23B,  23C  and   t h e   p i n i o n s   63A,  63B  a r e  a l l   o f  po lyamide  

11  (RILSAN)  and   a r e   p r e s s u r e   m o u n t e d   on  their  respect ive  ax les  

24,  5 7 .  

The  s i d e   f a c e   74  o f   f l y - w h e e l   73  g i v i n g   o n t o   c y l i n d e r  

23B  c an   b e  s e e n   i n   a  p e r s p e c t i v e   v i e w   i n   f i g u r e   3  and   i n   a n  

e n l a r g e d   p l a n   v i e w   in   f i g u r e   4.  The  d r i v e r   c y l i n d e r   23  ( n o t  

i l l u s t r a t e d   i n   t h e s e   f i g u r e s   3  and  4)  i s   l o c a t e d   b e h i n d   t h e  

f l y - w h e e l   7 3 .  

The  f l y - w h e e l   73  h a s   a  r e l a t i v e l y   l a r g e   h o l e   o f   a b o u t  

1 8 0 ° w h i c h   c r e a t e s   a  c o n s i d e r a b l e   i n i t i a l   i m b a l a n c e   in  i t .  Two 

p i n s   78A,  78B  o f   t h e   same  p o l y a m i d e   11  m a t e r i a l   a r e   f i x e d   t o  

t h e   s o l i d  p o r t i o n   77 ,   o p p o s e d   by  a x l e   24  to   t h e   h o l e   76  a n d  

r e m o v a b l y   m o u n t   an  i r o n   c o u n t e r w e i g h t   81  (shown  in  dashed  l i n e s )  

w e i g h i n g   b e t w e e n   3  and  6  g r a m m e s ,   t o   a d j u s t a b l y   i n c r e a s e   t h e  

i m b a l a n c e   o f   f l y - w h e e l   73 .   The  c o u n t e r w e i g h t   h a s   a  p a i r   o f  

o r i f i c e s   c o r r e s p o n d i n g   t o   t h e   p i n s   78A,  78B.  Dur ing  p re l imina ry  

t e s t i n g ,   t h e   mass   o f   c o u n t e r w e i g h t   81  i s   g r a d u a l l y   a d j u s t e d  

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

p r o t r u d i n g   e n d s   o f   t h e   p i n s   78A,  78B  a r e   t h e n   heated and  r i v e t e d  



to   f i x   t h e   c o u n t e r w e i g h t   81  to   t h e   f l y - w h e e l   73.   The  imba lance  

i s   a d j u s t e d   so  t h a t   a l l   t h e   m o s t   s i g n i f i c a n t   d i g i t s   may  b e  

d r i v e n   e i t h e r   s i m u l t a n e o u s l y   o r   i n   c h a i n   f a s h i o n .   The  f ly -whee l  

73  a l s o   h a s   a  p r o p e r   s t r i k e r   82  a s s o c i a t e d   w i t h   a  s l o t   7 1 .  

The  s t r i k e r   82  i s   f o r   e f f e c t i n g   t h e   p r a c t i c a l l y   i n s t an t aneous  

c a r r y   f u n c t i o n ,   as  w i l l   be  e x p l a i n e d   f u r t h e r   a l o n g .   D u r i n g  

t h i s   f u n c t i o n   i t   i s   n e c e s s a r y   to   f r e e   p i n i o n   63A  b y  m e a n s  o f  

s l o t   71.   As  i s   known  i n   t h e   a r t ,   p i n i o n   63A  ( a l i k e   p i n i o n s  

63B,  . . . )   h a s   an  a l t e r n a t i n g   s e r i e s   o f   s h o r t   68  and   l o n g   69  

t e e t h ,   t h e   l o n g   t e e t h   69  s t r e t c h i n g   a c r o s s   t h e   w h o l e  b r e a d t h  

o f   p i n i o n   63A,  w h i l s t   t h e   s h o r t   t e e t h   68  a r e   l o c a t e d   on  t h e  

s i d e   e n g a g i n g   s e c o n d   c y l i n d e r   23B  ( i . e .   the  driven  cyl inder) .  

The  l o n g e r   t e e t h   69  a r e   f o r   j a m m i n g   t h e   p i n i o n   63A  d u r i n g  

i n t e r c a r r y   p e r i o d s ,   to   a v o i d   g l i t c h e s   producing  undue  t r ans i t ions ,  

due  to   e . g .   e x t e r n a l   v i b r a t i o n s .   B e t w e e n   c a r r i e s ,   p i n i o n  6 3 A  

i s   j ammed  by  t h e   l o n g   t e e t h   69  a g a i n s t   t h e   f l y - w h e e l   7 3 .  

D u r i n g   c a r r y ,   t h e   s t r i k e r   82,   i n   f a c t   two  p i n s   82A,  82B  o n  

o p p o s i t e   s i d e s   o f   s l o t   71 ,   e n g a g e s   t h e   f a c i n g   s h o r t  t e e t h  o f  

p i n i o n   63A,  i m p e l l i n g   i t ;   a t   t h e   same  t i m e ,   t h e   n e x t   t o o t h ,  

l o n g   t o o t h   6 9 ,  p e n e t r a t e s   s l o t   71 ,   u n j a m m i n g   t h e   p i n i o n   6 3 A .  

Once  t h e   c a r r y   i s   o v e r ,   t h e   s l o t   71  p a s s e s   o n ,   l e a v i n g   t h e  

p i n i o n   63A  j ammed   y e t   a g a i n .  

F i g u r e   5  i l l u s t r a t e s   t h e   f a c e   83  o f   the  driver  cy l inder  

23A  on  t h e   s i d e   o f   f l y - w h e e l   73.   U n l i k e   t h e   h i g h e r   o r d e r  

c y l i n d e r s   23B,  23C,  i t   h a s   a  s o l i d a r y   b o l t   o r   tooth  for  impe l -  



l i n g ,   d u r i n g   h a l f   a  t u r n ,   f l y - w h e e l   73  by  m e a n s   o f   a  t o o t h  

or   p i n   86  ( f i g .   1)  f i x e d   b e h i n d   and   b e l o w   t h e   s l o t   82  

( f i g s .   3  and  4)  o f   f l y - w h e e l   7 3 .  

B o t h   t h e   r a d i a l   and  a x i a l   c o o r d i n a t e s   o f   s a l i e n t s  

84,   86  c o i n c i d e   w i t h   e a c h   o t h e r ,   t o   p e r m i t   d i r e c t   c o n t a c t  

t h e r e b e t w e e n .  

The  i m b a l a n c e   of   c y l i n d e r   23A  due  to  the  e c c e n t r i c i t y  

of   b o l t   84  i s   c o m p e n s a t e d   by  a  c o u n t e r w e i g h t   87 ,   so  a s  no t  t o  

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

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

d i s c   and   t h e   l o a d   p o w e r   s e n s e d   by  t h e   d i s c .  

The  m e c h a n i s m   o p e r a t e s   a s f o l l o w s :   w h i l e   c y l i n d e r   23A 

t r a v e l s   f r o m   5  t o   9,  b o l t   84  i s   l i f t e d   and   p u s h e s   f l y - w h e e l  

73  w i t h   i t   u n t i l   t h e   h o l e   76  r e a c h e s   i t s   l o w e s t   po in t ,  which  

c o i n c i d e s   w i t h   t h e   9  to   0  t r a n s i t i o n   o f   t h e   c y l i n d e r s   2 3 A ,  

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

i n e r t i a   u n t i l   t h e   h o l e   76  i s   l o c a t e d   a t   i t s   h i g h e s t   p o i n t ;  

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

p i n i o n   63A,  i n c r e m e n t i n g   i n   one   u n i t   t h e   display  of  cy l inder  

23B.  When  t h e   l a t t e r   t r a n s i t s   f r o m   9  t o   0,  it  t ransmits   th is  

d a t a   to   t h e   p i n i o n   63B  w h i c h   u p d a t e s   c y l i n d e r   2 3 C a n d s o o n ,  

u s i n g   t h e   k i n e t i c   e n e r g y   u n l o a d e d   s u d d e n l y   by  the  fly-wheel  73. 

The  m e c h a n i s m   t h u s   a c t s   l i k e   a  s t r i k e r ,   storing  energy  dur ing 

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

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



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

l e v e l ,   p r e c i s e l y   when  t h e   d r i v e   c y l i n d e r   c h a n g e s   f rom  9  t o  

0 .  



1.  An  a u t o m a t i c   f l i p - o v e r   m e c h a n i s m   f o r   i n t e r m i t t e n t l y  

and  s u d d e n l y   a d v a n c i n g   a  n u m e r i c   d i s p l a y   determined  by  a  s e t  

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

f o r m s   p a r t   o f   an  a p p a r a t u s   s u c h   a s ,   e . g .   t h e   c y c l o m e t r i c  

r e g i s t e r   o f   an  e l e c t r i c   m e t e r ;   t h e   s e t   of  cylinders  compr is ing  

a  d r i v e r   c y l i n d e r   and  a t   l e a s t   a  s e c o n d   c y l i n d e r   d r i v e n   b y  

and  more   s i g n i f i c a n t   t h a n   t h e   d r i v e r   c y l i n d e r ;   c h a r a c t e r i z e d  

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

a  f l y - w h e e l   f r e e l y   m o u n t e d   u p o n   t h e   c y l i n d e r   ax l e  and  l oca t ed  

i n t e r m e d i a t e   t h e   d r i v e r   c y l i n d e r   and  t h e   s e c o n d   c y l i n d e r ;   a  

removable  mass   to   be  e c c e n t r i c a l l y   m o u n t e d   on  t h e   f l y - w h e e l  

to   i n c r e a s e   i t s   i m b a l a n c e ;   a  f i r s t   s a l i e n t   f i x e d   on  t h e  

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

s a l i e n t   f i x e d   on  t h e   f a c e   o f   t h e   f l y - w h e e l   adjacent  the  d r ive r  

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

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

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

s a l i e n t   and   so  d r i v e   t h e   f l y - w h e e l ;   a  p i n i o n   c o u p l e d   i n  

d r i v e r   r e l a t i o n s h i p   t o   t h e   s e c o n d  c y l i n d e r ;   and  a  s t r i k e r  

f i x e d   to   t h e   f l y - w h e e l   and   c a p a b l e   o f   s u d d e n l y   s t r i k i n g   t h e  

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

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

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

2.  The  a u t o m a t i c   f l i p - o v e r   m e c h a n i s m   a c c o r d i n g   t o  



c l a i m   1  c h a r a c t e r i z e d   i n   t h a t   s a i d   f l y - w h e e l   h a s   a  ho le  across  

a p r o x i m a t e l y   180°   o f   i t s   b o d y ,   t h e   mass   b e i n g   f i xab le  t o  t he  

f l y - w h e e l   a t   a  l o c a t i o n   s u b s t a n t i a l l y   o p p o s e d   by  the  cy l inder  

a x l e   t o   t h e   h o l e .  

3.  The  a u t o m a t i c   f l i p - o v e r   m e c h a n i s m   according  to  c la im 

2,  c h a r a c t e r i z e d   i n   t h a t   s a i d   s t r i k e r   i s   f i x e d   i n   a  c e r t a i n  

p o s i t i o n   t o   s a i d   f l y - w h e e l   so  t h a t   i t   w i l l   s t r i k e   the  p in ion  

a t   t h e   i n s t a n t   t h e   f l y - w h e e l   s u b s t a n t i a l l y   acquires  a  max imum 

of   k i n e t i c   e n e r g y   c o n v e r t e d   by  t h e   i m b a l a n c e   from  the  m e c h a n i c a l  

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

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

s a l i e n t   o f   t h e   d r i v e r   c y l i n d e r   up  to   a  maximum  m e c h a n i c a l  

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

4.  The  a u t o m a t i c   f l i p - o v e r   m e c h a n i s m   according  to  c la im 

1,  c h a r a c t e r i z e d   i n   t h a t   s a i d   f i r s t   and  s e c o n d   s a l i e n t s  

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

t h e   same  r a d i a l   and   a x i a l   c o o r d i n a t e s .  

5.  The  a u t o m a t i c   f l i p - o v e r   m e c h a n i s m   according  to  c la im 

1,  c h a r a c t e r i z e d   i n   t h a t   s a i d   s t r i k e r   i s   a  b o l t   f i x e d  

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

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

e n g a g e a b l e   one   a t   t h e   t i m e   w i t h   t h e   b o l t .  

6.  The  a u t o m a t i c   f l i p - o v e r   m e c h a n i s m   according  to  c la im 

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

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



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

. t h e   d r i v e r   c y l i n d e r   b e i n g   c o u p l e d   to   a  d i s k   r o t a t i n g   w i t h  

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

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

o v e r   f r o m   one  n u m b e r   to   t h e   i m m e d i a t e   h i g h e r   n u m b e r   e x c e p t  

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

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

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

p e r i o d .  
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