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@  Slicing  machines  for  comestible  products. 

A  slicing  machine  (10)  for  comestible  products  has  a 
reciprocally  movable  table  (12,  12B)  which  delivers  product  to 
be  cut  to  a  slicing  station  (15)  at  which  a slicing  mechanism 
(16)  is  located,  mechanism  (16)  comprises  knife  blade  (20) 
rotatably  mounted  eccentrically  on  a  counterbalanced  rota- 
table  carrier  (21)  and  respectively  powered  by  hydraulic 
motors  (30,  31)  which  are  operated  by  a  hydraulic  control 
system  (28).  Table  (12,  12B) is  driven  by  a  hydraulic  ram  (32) 
operated  by  the  control  system  (28)  which  incorporates  a 
mechanism  (38)  for  setting  hydraulic  fluid  delivery  pressure, 
the  mechanism  (38) incorporating  pressure-setting  valves  (45, 
46, 47)  governed  by  solenoid-operated  valves  (43,  46)  which 
are  arranged  such  that  when  the  temperature  of  the  hydraulic 
fluid  is  below  a  nominal  working  temperature  the  delivery  pres- 
sure  established  by  the  mechanism  (38)  is  above  a  nominal 
working  pressure  and  when  the  hydraulic  fluid  temperature 
reaches  or  exceeds  the  nominal  working  temperature  the 
delivery  pressure  is  established  at  the  nominal  working  pres- 
sure  and  is  rendered  variable  by  valves  (43,  46,  47)  which  are 
responsive  to  the  rotational  speed  of  the  carrier  (21)  such  that 
when  carrier speed  reduces  working  pressure is  elevated  above 
the  nominal level. 



T h i s   i n v e n t i o n  r e l a t e s   t o   s l i c i n g   m a c h i n e s   f o r  

c o m e s t i b l e   p r o d u c t s .  

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

p a r t i c u l a r l y   a p p l i c a b l e   to   i n d u s t r i a l   use   c o m p r i s e s   a  

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

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

e f f e c t e d   by  m e a n s   of   an  o r b i t a l   k n i f e   b l a d e .   The  k n i f e  

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

e c c e n t r i c a l l y   m o u n t e d   on  a  c o u n t e r b a l a n c e d   c a r r i e r ,   t h e  

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

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

and  t h e   c o u n t e r b a l a n c e d   c a r r i e r   and  t h e   d r i v e   f o r   t h e  

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

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

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

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

in   i n e f f i c i e n t   p r o d u c t   s l i c i n g   u n t i l   s u c h   t i m e   as  t h e  

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

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

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

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

m a c h i n e   may  s t a l l   c a u s e d   by  t h e   c o m b i n a t i o n   of  i n -  

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

and  c o n t i n u e d   d e l i v e r y   of  t h e   p r o d u c t   on  t h e   p r o d u c e  

d e l i v e r y   d e v i c e   t o   t he   s l i c i n g   s t a t i o n .  

I t   i s   an  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   to   p r o v i d e  

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

w h e r e i n   t h e   f o r e g o i n g   d i s a d v a n t a g e s   a r e   o b v i a t e d   o r  

m i t i g a t 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   t h e r e   i s   p r o v i d e d  

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

a  p r o d u c e   d e l i v e r y   d e v i c e   r e c i p r o c a l l y   m o v a b l e  

t o w a r d s   and  away  f rom  a  s l i c i n g   s t a t i o n   and  r e c i p r o c a l  

d r i v e   means   c o n n e c t e d   t o   s a i d   p r o d u c e   d e l i v e r y   d e v i c e   f o r  



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

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

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

r o t a t a b l e   d r i v e   means   c o n n e c t e d   to   s a i d   b l a d e   f o r  

e f f e c t i n g   r o t a t i o n   t h e r e o f ,  

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

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

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

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

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

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

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

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

a  n o m i n a l   w o r k i n g   p r e s s u r e .  

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

o r d e r   of  80  b a r   and  when  t h e   f l u i d   t e m p e r a t u r e   i s   b e l o w  

t h e   n o m i n a l   w o r k i n g   t e m p e r a t u r e   t h e   p r e s s u r e   s e t t i n g  

m e c h a n i s m   e s t a b l i s h e s   a  p r e s s u r e   of  t h e   o r d e r   of  100  b a r .  

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

e x c e e d s   n o m i n a l   s a i d   n o m i n a l   w o r k i n g   p r e s s u r e   i s   v a r i a b l e  

by  m e a n s   of  s a i d   p r e s s u r e   s e t t i n g   m e c h a n i s m   in   r e s p o n s e  

to  a  s p e e d   s e n s o r   m o n i t o r i n g   t h e   r o t a t i o n a l   s p e e d   of  s a i d  

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

e l e v a t e d   in   r e s p o n s e   to   r e d u c t i o n   of  s a i d   r o t a t i o n a l  

s p e e d .   By  way  of   e x a m p l e   t h e   n o m i n a l   w o r k i n g   p r e s s u r e  

may  be  e l e v a t e d   f rom  80  b a r   to   100  b a r   when  t h e   c a r r i e r  

s p e e d   r e d u c e s   by  20  r e v s / m i n .  

The  k n i f e   b l a d e   of  t he   s l i c i n g   m e c h a n i s m   may  b e  

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

known  p e r   s e .  

An  e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n   w i l l   now  b e  

d e s c r i b e d   by  way  of  e x a m p l e   w i t h   r e f e r e n c e   to   t h e  

a c c o m p a n y i n g   d r a w i n g s ,   in  w h i c h :  

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

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 . 2   i l l u s t r a t e s   t h e   s l i c i n g   m e c h a n i s m   and   s l i c i n g  

s t a t i o n ,   a n d  

F i g .   3  i s   a  h y d r a u l i c   c i r c u i t   d i a g r a m .  

The  m e a t - p r o d u c t   s l i c i n g   m a c h i n e   10  shown  p i c t o r i a l l y  

in  F i g .   1  of   t h e   d r a w i n g s   c o m p r i s e s   a  s u p p o r t   11  on  t h e  

u p p e r   s u r f a c e   l l A   of  w h i c h   i s   l o c a t e d   a  r e c i p r o c a l   m e a t  

d e l i v e r y   d e v i c e   12  w h i c h   i s   a r r a n g e d   to   d e l i v e r   t h e  

p r o d u c t   t o   be  s l i c e d   to   a  s l i c i n g   s t a t i o n   15  ( shown   m o r e  

c l e a r l y   i n   F i g .   2)  a t   w h i c h   t h e r e   i s   l o c a t e d   a  s l i c i n g  

m e c h a n i s m   16  p r o t e c t e d   by  a  g e n e r a l l y   c i r c u l a r   h o u s i n g   1 7 .  

The  s u p p o r t   11  i s   of  b o x - l i k e   c o n s t r u c t i o n ,   f l o o r - m o u n t e d ,  

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

r e q u i r e d   to   a c h i e v e   o p e r a t i o n   of   t h e   m a c h i n e ,   t h e s e  

c o m p o n e n t s   b e i n g   a c c e s s i b l e   by  m e a n s   of  a  d o o r   17A.  A 

s e c o n d   d o o r   17B  h o u s e s   a  k n i f e   b l a d e   s h a r p e n e r   18  ( s e e  

F i g .   2)  w h i c h   i s   i n t e r m i t t e n t l y   r e q u i r e d   as  w i l l   b e  

e x p l a i n e d .   D o o r s   17A,  17B  may  be  o t h e r w i s e   l o c a t e d   o n  

s u p p o r t   1 1 .  

As  shown  in   F i g .   2  t h e   h o u s i n g   17  i s   f o r m e d   in   t w o  

h i n g e d   p a r t s   and  when  t h e   c l a s p   19  i s   r e l e a s e d   t h e   h o u s i n g  

p a r t s   can   be  r e l e a s e d   to   p e r m i t   a c c e s s   to   t h e   s l i c i n g  

m e c h a n i s m   16.   M e c h a n i s m   16  c o m p r i s e s   a  c i r c u l a r   k n i f e  

b l a d e   20  e c c e n t r i c a l l y   m o u n t e d   on  a  c o u n t e r b a l a n c e d  

c a r r i e r   21 .   The  k n i f e   b l a d e   20  i s   r o t a t a b l y   d r i v e n   a b o u t  

i t s   a x i s   2 0 A - b y   a  c h a i n   d r i v e   w i t h i n   c a r r i e r   21  w h i c h   f o r  

t h i s   p u r p o s e   i s   p a r t l y   h o l l o w   and  c a r r i e r   21  i s   r o t a t a b l y  

d r i v e n   a b o u t   i t s   a x i s   21A.  B o t h   d r i v e s   a r e   p r o v i d e d   b y  

c o n c e n t r i c   s h a f t s   ( n o t   shown)   c o - a x i a l   w i t h   a x i s   2 1 A  

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

i s   s u c h   t h a t   in   s t a t i o n   15  t h e r e   i s   a  c u t t i n g   e d g e   11B 

w i t h   w h i c h   b l a d e   20  c o - o p e r a t e s   to   e f f e c t   t h e   p r o d u c t  

s l i c i n g   a c t i o n   and  h o u s i n g   17  h a s   c u t - o u t s   17C  to  p e r m i t  

p r o d u c t   t o   be  d e l i v e r e d   to   e d g e   11B  and  c u t   p r o d u c t   s l i c e s  

to  be  r e m o v e d   f rom  t h e   s l i c i n g   s t a t i o n   15  by  a  c o n v e y o r  

m e c h a n i s m   ( n o t   shown)   or   o t h e r   f o r m   of   r e m o v a l   r e c e p t a c l e .  

Mea t   d e l i v e r y   d e v i c e   12  c o m p r i s e s   a  f i x e d   t a b l e   12A  o f  



w h i c h   edge   11B  f o r m s   p a r t ,   t a b l e   12A  b e i n g   a d j u s t a b l e  

by  s k i l l e d   s e r v i c e   p e r s o n n e l   to   c o m p e n s a t e   f o r   w e a r   a t  

edge   11B,  and  a  g r i p p e r / p u s h e r   d e v i c e   12B  w h i c h   i s   d r i v e n  

r e l a t i v e   to   t a b l e   12A  by  a  h y d r a u l i c   ram  so  t h a t   p r o d u c t  

to   be  s l i c e d   i s   c o n t i n u o u s l y   f o r w a r d e d   to   e d g e   11B.  T o  

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

16  i s   p r o v i d e d   w i t h   a  v e r y   s m a l l   a n g u l a r   c a n t   of  a x i s   20A 

(of   t h e   o r d e r   of   1  d e g r e e )   so  t h a t   e d g e   11B  i s   s l i g h t l y  

c u r v e d   and  p r o t r u d i n g   a t   one  s i d e   w h i c h   c o m p e n s a t e s   f o r  

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

F i g .   3  i l l u s t r a t e s   t h e   h y d r a u l i c   c i r c u i t   28  w h i c h   i s  

u t i l i s e d   to  c o n t r o l   o p e r a t i o n   of   t h e   p o w e r - d r i v e n  

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

k n i f e   b l a d e   20  i s   d e n o t e d   30,   t h e   h y d r a u l i c   m o t o r   f o r  

d r i v i n g   t h e   c o u n t e r b a l a n c e d   c a r r i e r   21  i s   d e n o t e d   3 1 ,  

and  t h e   h y d r a u l i c   ram  f o r   d r i v i n g   t h e   m e a t   d e v i c e   12B  i s  

d e n o t e d   32.  The  h y d r a u l i c   c i r c u i t   c o m p r i s e s   a  sump  33  

i n t o   w h i c h   u s e d   f l u i d   i s   dumped   and  f rom  w h i c h   f l u i d   i s  

d r a w n   by  a  g e a r   pump  34  v i a   a  s t r a i n e r   35,  t h e   o u t p u t   o f  

pump  34  b e i n g   d e l i v e r e d   t h r o u g h   a  10  m i c r o n   f i l t e r   a n d  

a s s o c i a t e d   c h e c k   v a l v e   36  t o   a  p r e s s u r e - c o n t r o l l e d   m a n i -  

f o l d   37.  P r e s s u r e   c o n t r o l   of   m a n i f o l d   37  i s   e f f e c t e d   b y  

c o n t r o l   u n i t   38  as  w i l l   be  e x p l a i n e d   so  t h a t   t h e   p r e s s u r e -  
c o n t r o l l e d   f l u i d   i s   d e l i v e r e d   a t   t h e   o u t p u t   of  m a n i f o l d  

37  to   f e e d   l i n e   39  w h i c h   d e l i v e r s   f l u i d   to   m o t o r s   30,  31  

in  p a r a l l e l ,   m o t o r   31  h a v i n g   a  o n e - w a y   c h e c k   v a l v e   4 0 .  

Pump  34  i s   d r i v e n   by  e l e c t r i c   m o t o r   34A  and  u n i t   38  i s  

p r o v i d e d   w i t h   two  p a r a l l e l   f e e d s   41,   42,   t h e   f o r m e r   b e i n g  

d e l i v e r e d   to   s o l e n o i d   c o n t r o l   v a l v e   43  and  t h e   l a t t e r  

b e i n g   d e l i v e r e d   to   s o l e n o i d   c o n t r o l   v a l v e   44.  V a l v e   44 

i s   e f f e c t i v e l y   OPEN/CLOSED  h a v i n g   i t s   o u t p u t   c o n n e c t e d   t o  

sump  33  and  i s   c o n n e c t e d   in  p a r a l l e l   w i t h   r e l i e f   v a l v e  

46  t h e   o u t p u t   of   w h i c h   d e l i v e r s   to   l i n e   50  w h i c h   i s  

p r e s s u r e   c o n t r o l l e d   by  r e l i e f   v a l v e   51  d e l i v e r i n g   t o  

sump  33  v i a   h e a t   e x c h a n g e r   52  and  lO  m i c r o n   f i l t e r   5 2 A .  

V a l v e   43  i s   a  t h r e e   p o s i t i o n   v a l v e   d e l i v e r i n g   in  i t s   t w o  



OPEN  p o s i t i o n s   to   one   or   o t h e r   of  two  r e l i e f   v a l v e s   4 5 ,  

47  t h e   o u t p u t   of  e a c h   of  w h i c h   d e l i v e r s   to   l i n e   5 0 .  

The  o p e r a t i o n   of   c o n t r o l   u n i t   38  i s   s u c h   t h a t   w h e n  

v a l v e   44  i s   i n   i t s   OPEN  p o s i t i o n   t h e   f l u i d   d e l i v e r e d   b y  

pump  34  i s   dumped   d i r e c t l y   to   sump  33  and  t h e   p r e s s u r e  
in   m a n i f o l d   37  i s   s u b s t a n t i a l l y   z e r o .   When  v a l v e   44  i s  

in   i t s   CLOSED  p o s i t i o n   t h e   p r e s s u r e   in   m a n i f o l d   37  i s  

g o v e r n e d   by  r e l i e f   v a l v e   46  w h i c h   i s   s e t   a t   a p p r o x i m a t e l y  

100  b a r   p r o v i d e d   v a l v e   43  i s   in   i t s   CLOSED  p o s i t i o n .  

In  a c c o r d a n c e   w i t h   t h e   p r e s e n t   i n v e n t i o n   v a l v e   43  i s   h e l d  

in   i t s   CLOSED  p o s i t i o n   so  l o n g   as  t h e   t e m p e r a t u r e   of   t h e  

h y d r a u l i c   f l u i d   in   sump  33  i s   b e l o w   a  p r e s e t   o p t i m u m   l e v e l  

as  m e a s u r e d   by  a  t h e r m i s t o r   s e n s o r   ( n o t   s h o w n ) .   W h e n  

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

t h e   e l e c t r i c a l   i n t e r l o c k i n g   of  v a l v e   43  i s   r e l e a s e d   a n d - i t  

i s   moved   i n t o   e i t h e r   of  i t s   OPEN  p o s i t i o n s   a c c o r d i n g   t o  

t h e   p o s i t i o n   of  m e a t   t a b l e   12  and  w h e t h e r   i t   i s   m o v i n g  

t o w a r d s   or   away  f r o m   c u t t i n g   s t a t i o n   15.  V a l v e   47  i s  

s e t   a t   a p p r o x i m a t e l y   80  b a r   w h e r e a s   v a l v e   45  i s   s e t   a t  

a p p r o x i m a t e l y   60  b a r .   When  m e a t   d e v i c e   12B  r e a c h e s   i t s  

l i m i t   of   m o v e m e n t   away  f rom  s t a t i o n   15  and  i s   s i g n a l l e d  

to   move  a g a i n   t o w a r d s   s t a t i o n   15  v a l v e   43  c o n n e c t s   f e e d  

41  to   r e l i e f   v a l v e   47  (80  b a r )   w h e r e a s   when  d e v i c e   1 2 B  

r e a c h e s   i t s   l i m i t   of   m o v e m e n t   a t   s t a t i o n   15  and  i s   r e a d y  

to   move  a g a i n   away  f rom  s t a t i o n   15  v a l v e   43  c o n n e c t s   f e e d  

41  to   r e l i e f   v a l v e   45  (60  b a r ) .   In  any  e v e n t   t h e  

p r e s s u r e   p e r t a i n i n g   in   f e e d   l i n e   39  i s   d e t e r m i n e d   by  t h e  

l o w e s t   p r e s s u r e   s e t t i n g   of  t h e   o p e r a b l e   one  o r   o n e s   o f  

v a l v e s   45,   46 ,   47  and  in   e a c h   i n s t a n c e   t h e   p r e s s u r e  

p e r t a i n i n g   in   l i n e   50  i s   d e t e r m i n e d   by  r e l i e f   v a l v e   5 1  

w h i c h   i s   s e t   a t   a p p r o x i m a t e l y   14  b a r .  

L i n e   50  d e l i v e r s   p r e s s u r i s e d   f l u i d   ( a t   14  b a r )   t o  

ram  32,  w h i c h   i s   d o u b l e   a c t i n g ,   v i a   FORWARD/REVERSE 

s o l e n o i d   v a l v e   53  ram  v e l o c i t y   b e i n g   c o n t r o l l e d   in   e i t h e r  

d i r e c t i o n   by  f l o w   c o n t r o l l e r   54  w h i l s t   s o l e n o i d   v a l v e   5 5  

f u n c t i o n s   as  an  ON/OFF  c o n t r o l l e r   i n s o f a r   as  m o v e m e n t   o f  



m e a t   d e v i c e   12B  t o w a r d s   s t a t i o n   15  i s   e f f e c t e d   b y  

p r e s s u r i s i n g   t h e   r e a r   of  t h e   ram  p i s t o n   ( v a l v e   53  b e i n g  
in  t h e   p o s i t i o n   i l l u s t r a t e d ) ,   r e v e r s e   m o v e m e n t   of  d e v i c e  

12B  away  f rom  s t a t i o n   15  b e i n g   a u t o m a t i c .  

F e e d   l i n e   39  d e l i v e r s   p r e s s u r i s e d   f l u i d   ( a t   100  b a r  

or  80  b a r   or  60  b a r )   to   m o t o r s   30,  31  in  p a r a l l e l ,   t h e  

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

f l o w   c o n t r o l l e r s   60,  61  t h e   o u t p u t s   of  w h i c h   d e l i v e r   t o  

a  t h r e e - p o s i t i o n   s o l e n o i d   v a l v e   59  h a v i n g   a  s i n g l e   o u t p u t  
c o n n e c t e d   to   l i n e   50.  V a l v e   59  a c t s   as  a  SINGLE  MOTOR/ 

STOP/DUAL  MOTOR  c o n t r o l l e r   by  v i r t u e   of  t h e   e x i s t e n c e   o f  

c h e c k   v a l v e   58  and  r e l i e f   p r e s s u r e   v a l v e  5 7 .   In  i t s  

u p p e r m o s t   p o s i t i o n   v a l v e   59  c o n n e c t s   t h e   l i n e   c o n t a i n i n g  

f l o w   c o n t r o l l e r   60  to   l i n e   50  w h i l s t   t h e   l i n e   c o n t a i n i n g  

f l o w   c o n t r o l l e r   61  i s   b l o c k e d ,   p r e s s u r e   b a l a n c e   b e i n g  

a c h i e v e d   t h r o u g h   r e l i e f   v a l v e   57.   A c c o r d i n g l y   in   t h i s  

p o s i t i o n   k n i f e   b l a d e   20  i s   r o t a t e d   b u t   c a r r i e r   21  i s  

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

of  b l a d e   20  by  m e a n s   of  s h a r p e n e r   18  w h i c h   i s   m a n u a l l y  

a f f i x e d   to   c a r r i e r   21  as  i l l u s t r a t e d   in   F i g .   2.  R e m o v a l  

of  s h a r p e n e r   18  f rom  i t s   h o l d e r   w i t h i n   d o o r w a y   17B  

a c t i v a t e s   a  m i c r o s w i t c h   w h i c h   s i g n a l s   v a l v e   59  to   t h i s  

p o s i t i o n   u n i q u e l y .   R o t a t i o n a l   s p e e d   of  m o t o r   30  in   t h i s  

c o n d i t i o n   i s   g o v e r n e d   by  f l o w   c o n t r o l l e r   56  w h i c h ,   o f  

c o u r s e ,   i s   s e t   a t   a  l o w e r   l e v e l   t h a n   c o n t r o l l e r   60  s i n c e  

f o r   s h a r p e n i n g   p u r p o s e s   t h e   s p e e d   of  k n i f e   b l a d e   20  i s  

o n l y   of  t h e   o r d e r   of   a  few  r e v s / m i n .   w h e r e a s   f o r   c u t t i n g  

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

r e v s / m i n .   In  i t s   c e n t r a l   p o s i t i o n   v a l v e   59  b l o c k s   b o t h  

l i n e s   f rom  m o t o r s   30,  31  p r e s s u r e   b a l a n c e   f o r   e a c h   b e i n g  

a c h i e v e d   v i a   r e l i e f   v a l v e   57  i f   so  r e q u i r e d   (as   w i l l   b e  

e x p l a i n e d ) .   In  i t s   l o w e r m o s t   p o s i t i o n   v a l v e   59  c o n n e c t s  

t h e   l i n e   c o n t a i n i n g   c o n t r o l l e r   61  to   l i n e   50  w h i l s t   t h e  

l i n e   c o n t a i n i n g   c o n t r o l l e r   60  i s   b l o c k e d   b u t   f l o w   o f  

f l u i d   i s   m a i n t a i n e d   v i a   c h e c k   v a l v e   58  so  t h a t   b o t h  

m o t o r s   30,  31  a r e   o p e r a t i o n a l .  



L u b r i c a t i o n   f l u i d   in  m o t o r s   30,  31  i s   p r o v i d e d   b y  

t h e  f e e d   39  and  t h i s   f l u i d   i s   d r a i n e d   to   sump  by  d r a i n  

l i n e   4 8 .  

E l e c t r i c a l   c o n t r o l   of  t h e   v a r i o u s   s o l e n o i d s   i s  

e f f e c t i v e   as  f o l l o w s .   When  t h e   h y d r a u l i c   f l u i d  

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

v a l v e   43  i s   e l e c t r i c a l l y   i n t e r l o c k e d   in   i t s   c e n t r a l  

CLOSED  p o s i t i o n   so  t h a t   r e l i e f   v a l v e s   45,   47  a r e   n o n -  

o p e r a t i o n a l   and  n o r m a l   s l i c i n g   o p e r a t i o n   of  t h e   m a c h i n e  

lO  e n s u e s   w i t h   v a l v e   44  in   i t s   CLOSED  p o s i t i o n .   I f   t h e  

m a c h i n e   10  r e q u i r e s   to   be  m a n u a l l y   p o w e r e d   down  t h i s   i s  

e f f e c t e d   by  a c t i v a t i o n   of   an  ON/OFF  b u t t o n   ( n o t   s h o w n )  

w h i c h   moves   v a l v e   44  to   i t s   OPEN  p o s i t i o n   and  a t   a  f i x e d  

t i m e   i n t e r v a l   t h e r e a f t e r   ( f o r   e x a m p l e   4  s e c o n d s )   p u m p  
m o t o r   34A  i s   d e - e n e r g i s e d .   I f   an  e m e r g e n c y   s t o p  

c o n d i t i o n   a r i s e s   as  d e t e r m i n e d   by  a n y  o n e   of   t h e  

n u m e r o u s   s e n s o r s   a s s o c i a t e d   w i t h   t h e   m a c h i n e   10  in   t h e  

i n t e r e s t s   of  o p e r a t o r   s a f e t y   m o t o r   34A  i s   d e - e n e r g i s e d  

s i m u l t a n e o u s l y   w i t h   v a l v e   44  b e i n g   moved   to   i t s   OPEN 

p o s i t i o n .   In  e i t h e r   e v e n t   c a v i t a t i o n   of  t h e   h y d r a u l i c  

f l u i d   in   t h e   h y d r a u l i c   s y s t e m   i s   p r e v e n t e d   by  a  c h e c k  

v a l v e   49  i n t e r c o n n e c t i n g   l i n e s   50  and  39.  When  n o m i n a l  

f l u i d   t e m p e r a t u r e   i s   r e a c h e d   a n d / o r   e x c e e d e d   v a l v e   43  i s  

d i s i n h i b i t e d   and  i s   s i g n a l l e d   i n t o   one  or   o t h e r   of  i t s  

OPEN  p o s i t i o n s   as  p r e v i o u s l y   e x p l a i n e d   by  t h e   m o v e m e n t  

of  t h e   m e a t   t a b l e   12  s u c h   t h a t   when  t h e   d e v i c e   12B  i s  

m o v i n g   t o w a r d s   s t a t i o n   15  r e l i e f   v a l v e   47  i s   o p e r a b l e   t o  

p r o v i d e   80  b a r   p r e s s u r e   in   l i n e   39  b u t   when  d e v i c e   12B 

moves   away  f r o m   s t a t i o n   15  r e l i e f   v a l v e   45  i s   o p e r a b l e   t o  

p r o v i d e   60  b a r   p r e s s u r e   in   l i n e   39.  In  a  f u r t h e r  

c o n t r o l   mode  t h e   r o t a t i o n a l   s p e e d   of   c a r r i e r   21  i s  

m o n i t o r e d   by  a  p r o x i m i t y   d e t e c t o r   and  in   t h e   e v e n t   t h a t  

t h e   c a r r i e r   r o t a t i o n a l   s p e e d   d r o p s   by  a  p r e d e t e r m i n e d  

a m o u n t   ( f o r   e x a m p l e   80  r e v s / m i n )   w i t h   r e l i e f   v a l v e   47  

o p e r a b l e   s o l e n o i d   v a l v e   43  i s   moved   to   i t s   c e n t r a l  

p o s i t i o n   in   o r d e r   to   r e n d e r   r e l i e f   v a l v e   46  o p e r a t i o n a l  

a t   100  b a r .   T h i s   e v e n t   may  o c c u r   when  t h e   p r o d u c t   b e i n g  



s l i c e d   i s   u n e x p e c t e d l y   t o u g h .  

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

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

t h e   use   of  s t a n d a r d   o f f - t h e - s h e l f   c o m p o n e n t s   n a m e l y   f l o w  

c o n t r o l l e r s ,   two  p o s i t i o n   s o l e n o i d   v a l v e s ,   t h r e e   p o s i t i o n  

s o l e n o i d   v a l v e s   and  r e l i e f   v a l v e s   so  t h a t   t he   s y s t e m   m a y  
be  r e n d e r e d   m o d u l a r   i f   so  d e s i r e d .   The  a s s o c i a t e d  

e l e c t r i c a l   c o n t r o l   s y s t e m   i f   so  d e s i r e d   may  a l s o   b e  

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

s o f t - w a r e   l o g i c   ( i . e .   m i c r o p r o c e s s o r ) .   The  s y s t e m   i s  

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

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

i m m e d i a t e l y   f rom  s t a r t - u p   of  t h e   m a c h i n e .  



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

a  p r o d u c e   d e l i v e r y   d e v i c e   (12B)  r e c i p r o c a l l y   m o v a b l e  

t o w a r d s   and  away  f rom  a  s l i c i n g   s t a t i o n   (15)  a n d  

r e c i p r o c a l   d r i v e   means   (32)  c o n n e c t e d   to   s a i d   p r o d u c e  

d e l i v e r y   d e v i c e   (12B)  f o r   e f f e c t i n g   r e c i p r o c a l   m o v e m e n t  

t h e r e o f ,   a  s l i c i n g   m e c h a n i s m   (16)  l o c a t e d   a t   s a i d  

s l i c i n g   s t a t i o n   (15)  and  c o m p r i s i n g   a  r o t a t a b l y - m o u n t e d  

k n i f e   b l a d e   (20)  and  r o t a t a b l e   d r i v e   means   ( 3 0 , 3 1 )  

c o n n e c t e d   to   s a i d   b l a d e   (20)  f o r   e f f e c t i n g   r o t a t i o n  

t h e r e o f  

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

(32)  and  s a i d   r o t a t a b l e   d r i v e   m e a n s   ( 3 0 , 3 1 )   a r e   e a c h  

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

(28)  i n c o r p o r a t i n g   a  m e c h a n i s m   (38)  f o r   s e t t i n g   t h e  

h y d r a u l i c   f l u i d   d e l i v e r y   p r e s s u r e ,   and  means   ( 4 3 )  

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

p r o v i d e d   f o r   c o n t r o l l i n g   s a i d   m e c h a n i s m   (38)  s u c h   t h a t  

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

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

s a i d   m e c h a n i s m   (38)  i s   a b o v e   a  n o m i n a l   w o r k i n g   p r e s s u r e .  

2.  A  s l i c i n g   m a c h i n e   as  c l a i m e d   in  c l a i m   1,  c h a r a c t e r i s e d  

in   t h a t   when  s a i d   h y d r a u l i c   f l u i d   t e m p e r a t u r e   r e a c h e s   o r  

e x c e e d s   n o m i n a l   s a i d   n o m i n a l   w o r k i n g   p r e s s u r e   i s   r e n d e r e d  

v a r i a b l e   by  m e a n s   ( 4 3 , 4 6 , 4 7 )   f o r m i n g   p a r t   of  s a i d  

m e c h a n i s m   (38)  and  r e s p o n s i v e   to   t h e   r o t a t i o n a l   s p e e d   o f  

s a i d   k n i f e   b l a d e   (20)  s u c h   t h a t   s a i d   n o m i n a l   w o r k i n g  

p r e s s u r e   i s   e l e v a t e d   in   r e s p o n s e   to   r e d u c t i o n   of  s a i d  

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

3.  A  s l i c i n g   m a c h i n e   as  c l a i m e d   in  e i t h e r   p r e c e d i n g  

c l a i m ,   c h a r a c t e r i s e d   in   t h a t   s a i d   k n i f e   b l a d e   (20)  i s  

r o t a t a b l y   m o u n t e d   on  a  c o u n t e r b a l a n c e d   r o t a t a b l e   c a r r i e r  

(21)  and  s a i d   r o t a t a b l e   d r i v e   m e a n s   ( 3 0 , 3 1 )   i s   c o n n e c t e d  

to  s a i d   c a r r i e r   (21)  and  s a i d   b l a d e   (20)  f o r   e f f e c t i n g  

r o t a t i o n   t h e r e o f   and  c o m p r i s e s   f i r s t   (30)  and  s e c o n d   ( 3 1 )  

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



s a i d   m e c h a n i s m   ( 3 8 ) ,   t h e   h y d r a u l i c   o u t p u t s   of  s a i d  

m o t o r s   ( 3 0 , 3 1 )   b e i n g   c o n n e c t e d   t o  m e a n s   (59)  f o r  

s e l e c t i n g   d r i v e   of  one  or  b o t h   m o t o r s   or  s t o p   f o r   b o t h  

m o t o r s .  

4.  A  s l i c i n g   m a c h i n e   as  c l a i m e d   in  c l a i m   3 ,  

c h a r a c t e r i s e d   in   t h a t   t h e   h y d r a u l i c   c o n t r o l   s y s t e m   ( 2 8 )  

has   t h e   c i r c u i t   s e t   f o r t h   in  F i g .   3  of  t h e   a c c o m p a n y i n g  

d r a w i n g .  
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