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©  Method  and  apparatus  for  chilling  and  freezing  articles. 
  A  unit  useful  for  the  rapid  chilliing  and/or  freezing  of 
small  articles,  such  as  beverage  cans,  other  perishable  items, 
other  articles  desired  to  be  chilled  or  frozen,  and  the  like 
products,  including  an  insulated  container  (40)  with  a  lid.(41) 
therefor,  a  refrigerator  unit  (101),  heat  removing  coils  (16) 
disposed  within  a  holding  tank  for  liquid  coolant  (38);  a 
product  chamber  (12)  above,  below  or  near  the  coolant 
holding  tank;  a  pump  (18)  to  move  the  coolant  (38)  to  or 
away  from  the  product  chamber  (12);  various  means  to  draw 
the  fluid  in  or  out  of  the  product  chamber  by  means  of 
solenoid  valves  (44A,  448)  or  drain  holes  (37);  a  vibrator  (22), 
air  blast,  rinse  cycle  to  remove  undesirable  residues;  and 
timer  means  (5)  for  controlling  the  length  of  time  the  coolant 
is  within  the  product  and  the  length  of  the  drain  cycle. 

The  method  of  rapidly  chilling  or  freezing  articles 
comprising  the  steps  of:  chilling  a  liquid  (38)  substantially 
below  the  freezing  temperature  of  water  by  refrigeration 
evaporator  coils,  said  liquid  having  a  very  low  sruface 
tension,  and  low  residue  depositing,  such  as  the  family  of 
liquid  fluorocarbon  chemicals,  various  alcohol  and  wter 
formulations  ranging  from  40%  to  60%  alcohol  which  has 
properties  similar  to  the  family  of  liquid  flurocarbons,  being 
non  toxic  and  nearly  odorless,  immersing  the  article  to  be 
chilled  or  frozen  into  the  liquid  for  a  desired  period  of  time, 
and  removing  said  article  therefrom;  or  in  the  event  of  other 
coolants  than  those  mentioned  above  are  used  which  leave 

an  undesirable  residue,  incorporating  a  rinse  cycle  to  wash 
away  the  residue. 





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  c h i l l e r s  

and  f r e e z e r s ,   and  more  p a r t i c u l a r l y ,   to  c h i l l e r s  

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

a b l e   f o o d s ,   and  the   l i k e .  

B o t t l e d   and  c a n n e d   b e v e r a g e   c o o l e r s   a n d  

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

a r e   c o o l e d   in  a  body  of  c h i l l e d   l i q u i d   a r e   n o t  

p e r   se  new.  In  f a c t ,   n u m e r o u s   U .S .   P a t e n t s   h a v e  

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

b e v e r a g e   c o o l e r s   or   c h i l l e r s ,   some  of  w h i c h   a r e :  

U n i t e d   S t a t e s   P a t e n t   N o s . :   2 , 2 8 7 , 5 8 1   ( H a z a r d ) ;  

2 , 4 1 8 , 3 0 0   ( H a g s t r o m ) ;   2 , 4 3 6 , 4 2 6   ( F i s h ) ;   2 , 5 4 6 , 4 1 7  

( A n g l i n ) ;   2 , 6 1 8 , 1 2 7   ( S h y m a n ) ;   2 , 8 1 2 , 6 4 3   ( W o s c h i t z ) ;  

and  4 , 3 7 7 , 0 7 6   ( S t a u d t ,   e t   a l . )  

A l l   of   t he   a f o r e m e n t i o n e d   p r i o r   a r t   d e -  

v i c e s   r e l a t i n g   to  b e v e r a g e   c o o l i n g   u t i l i z e   w a t e r  

as  t he   c h i l l i n g   f l u i d   w i t h   t he   e x c e p t i o n   of  U . S .  

P a t e n t  N o .   2 , 8 1 1 , 6 4 3 .   W a t e r ,   e v e n   " i c e "   w a t e r ,  

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

c h i l l i n g ,   i . e . ,   p r o p e r l y   c h i l l   a  b e v e r a g e   c o n -  

t a i n e r   in  t h r e e   (3)  m i n u t e s   or   l e s s ,   or  c a u s e  

the   a r t i c l e s   d e p o s i t e d   t h e r e i n   to  q u i c k   f r e e z e ,  

i f   d e s i r e d   ( as   is  t he   c a s e   of  n o n - b e v e r a g e   f o o d  

i t e m s ) .   Mos t   a r e   d e s i g n e d   and  i n t e n d e d   f o r  

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

d e s i r e d   s t o r a g e   t e m p e r a t u r e ,   s u c h   as  3 9 . 2 ° F   t o  

5 0 ° F ,   o v e r   an  i n d e f i n i t e   p e r i o d   of  t i m e   f o r   t h e  



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

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

of  t he   use   of  w a t e r   as  t he   c h i l l i n g   or   c o o l i n g  

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

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

to  n o n - f r e e z i n g   a p p l i c a t i o n s ,   t h a t   i s ,   t e m p e r a t u r e  

n e e d s   e q u a l   to  or  g r e a t e r   t h a n   3 2 ° F ,   the   t e r p e r a -  

t u r e   a t   w h i c h   w a t e r   f r e e z e s   and  b e o m e s   i c e .   E v e n  

w i t h   t he   w a t e r   a t   or  n e a r   3 2 ° F ,   t he   c h i l l e d   w a t e r  

mus t   be  a g i t a t e d   to  p r e v e n t   t h e   f o r m a t i o n   of  i c e .  

I f   s u f f i c i e n t   i c e   f o r m s ,   t he   e n t i r e   r e f r i q e r a t i o n  

and  c o o l i n g   p r o c e s s   w i l l   come  to  a  c o m p l e t e   h a l t .  

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

some  s o r t   of  i n s t r u m e n t e d   f e e d b a c k   s y s t e m s   t o  

t u r n o f f   the   r e f r i g e r a t i o n   u n i t   when  i c e   f o r m s   t o  

a l l o w   the   i c e   to  m e l t   b e f o r e   r e s u m i n g   the   r e f r i g -  

e r a t i o n   c y c l e .  

W h i l e   s a l t - b r i n e   can   be  u s e d   to  p r e v e n t  

the   w a t e r   f rom  f r e e z i n g   a t   3 2 ° F ,   t he   s a l t - b r i n e  

s o l u t i o n   l e a v e s   an  u n d e r s i r a b l e   s m e l l   and  r e s i d u e  

on  t he   a r t i c l e   to  be  c h i l l e d   and  v i g o r o u s l y   c h e m -  

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

r e f r i g e r a t i o n   u n i t .  

None  of  t he   p r i o r   a r t   d e v i c e s   r e l a t e d   t o  

b e v e r a g e   c o o l i n g   p r o v i d e   a  m e a n s   f o r   q u i c k   f r e e z -  

ing  of  n o n - b e v e r a g e   a r t i c l e s .  

None  of  the   v a r i o u s   u n i t s   h e r e   use   a  n o n  

v o l a t i l e ,   c h e m i c a l l y - i n e r t   c h i l l i n g   or  c o o l i n g  

f l u i d   a t   25°C  STP  w h i c h   d o e s   n o t   a t t a c k   the   m e t a l  

p a r t s   t y p i c a l l y   u s e d   in  t he   r e f r i g e r a t i o n   u n i t .  

Wi th   r e s p e c t   to  the   p r i o r   a r t   f o r   f r e e z i n g  

p e r i s h a b l e   i t e m s   such   as  f o o d ,   none   of  the   p r i o r  



a r t   d e v i c e s   u se   a  l i q u i d - - d e f i n e d   as  m a t t e r   t h a t  

t a k e s   a  l i q u i d   f o r m   a t   25°C  STP.  Al l   p r i o r   a r t  
d e v i c e s   f o r   the   f r e e z i n g   of  p e r i s h a b l e   i t e m s   s u c h  

as  f o o d ,   u se   R - 1 2 ,   a  F r e o n   c o m p o u n d   h a v i n g   a  
b o i l i n g   p o i n t   of  - 2 1 ° F   STP,  L i q u i d   N i t r o g e n   a  

b o i l i n g   p o i n t   of  - 3 2 0 ° F   STP  and  L i q u i d   or  S o l i d  

C a r b o n   D i o x i d e   a  b o i l i n g   p o i n t   of  - 1 0 9 ° F   S T P .  

None  of  t he   p r i o r   a r t   r e l a t i n g   to  the   f r e e z i n g   o f  

food   u s e s   a  l i q u i d   as  so  d e f i n e d   a b o v e .   They  a l l  

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

l i q u i d   to  gas   a t   t e m p e r a t u r e s   and  p r e s s u r e s   f a r  

b e l o w   d e s i r e d   o p e r a t i n g   c o n d i t i o n s   of  +32°F  t o  

- 5 0 ° F ,   t h e   o p t i m u m   o p e r a t i n g   t e m p e r a t u r e   b e i n g  

d e p e n d e n t   on  the   e x a c t   a p p l i c a t i o n ,   p r o d u c t   f r o -  

z e n ,   and  d e s i r e d   r e s u l t .  

None  of  t he   p r i o r   a r t   d e v i c e s   r e l a t e d   t o  

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

t he   c h i l l i n g   f l u i d   r e s i d u e   f rom  the   a r t i c l e s   t o  

be  c o o l e d   or  c h i l l e d ,   w h e r e a s   the   p r e s e n t   d e s i g n  

u s e s   v a r i a t i o n s   u t i l i z i n g   t i m e ,   v i b r a t i o n ,   a i r ,  

r i n s e   c y c l e   a n d / o r   v a c u u m   to  e l i m i n a t e   f l u i d  

r e s i d u e .  

None  of   t he   p r i o r   a r t   d e v i c e s   r e l a t i n g   t o  

b e v e r a g e   c o l l i n g   u t i l i z e   a  c h i l l i n g   l i q u i d   w h i c h  

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

by  l e a k i n g   f rom  the   b e v e r a g e   c o n t a i n e r ,   o p e r a t e s  

a t   t e m p e r a t u r e s   f a r   e n o u g h   b e l o w   32°F  to  i m m e d i -  

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

w h i c h   by  s e p a r a t i n g   i t   f rom  the   c h i l l i n g   l i q u i d ,  

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

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



None  of  t he   p r i o r   a r t   d e v i c e s   known  a n d  

shown  h e r e i n   u t i l i z e   a  f l o w   h e a d e r   to  f o r c e   c h i l -  

l i n g   medium  to  f l o w   o v e r   and  a r o u n d   the   p r o d u c t  

f rom  t he   w a l l s   of  t he   i n s u l a t e d   t a n k   or   c o n t a i n e r  

in  w h i c h   the  c o o l i n g   or   c h i l l i n g   l i q u i d   is  m a i n -  

t a i n e d .  

In  s h o r t ,   none  of  the   p r i o r   a r t   c h i l l i n g   o r  

f r e e z i n g   u n i t s   can  f u n c t i o n   s i m i l a r   to  a  " r e v e r s e "  

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

f r o z e n ,   as  d e s i r e d ,   by  the   e x t r e m e l y   r a p i d   r e m o v a l  

of  h e a t   w h i c h   is  the   " r e v e r s e "   of  w h a t   a  m i c r o w a v e  

oven   d o e s ,   t h a t   i s ,   p r o d u c e   an  e x t r e m e l y   r a p i d  

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

F u r t h e r ,   in  r e c e n t   y e a r s ,   b e v e r a g e   i m m e r -  

s i o n   c h i l l e r s   have   been   l a r g e l y   r e p l a c e d   by  n o n -  

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

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

i m m e r s i o n   c h i l l e r s   f o r   f r e e z i n g   food   have   had  t o  

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

LN2,  C 02,  R - 1 2 ,   w h i c h   r e q u i r e   c o m p l i c a t e d   a n d  

c o s t l y   r e c o v e r y   s y s t e m s .   Such  " n o n - l i q u i d "  

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

i n e f f i c i e n t   w i t h   r e s p e c t   to  e n e r g y   u s a g e   and  c o s t  

when  c o m p a r e d   to  l i q u i d   i m m e r s i o n - t y p e   s y s t e m s .  

The  h e a t   t r a n s f e r r i n g   c h a r a c t e r i s t i c s   of   c h i l l e d  

a i r ,   or   any  o t h e r   " n o n - l i q u i d "   (as   d e f i n e d   a b o v e ) ,  

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

c h i l l e d   l i q u i d s   w h i c h   a r e   100  to  1000  t i m e s   m o r e  

e f f i c i e n t   t h a n   any  a i r   c h i l l i n g   m e d i u m .   P e r h a p s  

the   use   of  the   l i q u i d   i m m e r s i o n   t y p e   u n i t s   f e l l  

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

a  s u i t a b l e   l i q u i d   c o o l a n t   t h a t  w o u l d   no t   c o r r o d e  

m e t a l ,   p r o m o t e   a l g a e   g r o w t h   and  b a c t e r i a ,   d r i p  



from  the   p r o d u c t ,   be  c o n t a m i n a t e d   w i t h   w a t e r  

s o l u a b l e   i m p u r i t i e s ,   e v a p o r a t e   a t   25°F   STP.  T h e  

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

p r o p o s e d   d o e s   n o t   s u f f e r   f rom  t h e s e   d e f i c i e n c i e s  

w h i c h   h a v e   a f f l i c t e d   the   p r i o r   a r t   c o n c e r n i n g  

i m m e r s i o n   c h i l l i n g   or  f r e e z i n g .  

H o w e v e r ,   the   need   f o r   an  i m p r o v e d   i m m e r s i o n  

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

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

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

e l e c t r i c a l   e n e r g y   c o s t s .   The  u se   of   such   a i r -  

f l u i d   r e f r i g e r a t i o n   s y s t e m s   to  c h i l l   or   f r e e z e  

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

s m a l l   c o n v e n i e n c e   p a c k a g e   food   s t o r e   can   be  h u n -  

d r e d s   of  d o l l a r s   p e r   m o n t h ,   an  e x o r b i t a n t   p a r t   o f  

the   s m a l l   s t o r e   o w n e r ' s   m o n t h l y   o v e r h e a d   and  e x -  

p e n s e .   C o n s e q u e n t l y ,   i t   can  be  r e a d i l y   and  e a s i l y  

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

w i t h   l a r g e   a i r   s t o r a g e   s y s t e m s   ( w h i c h   have   l a r g e  

s t a n d   by  c o s t s ) ,   or  e x p e n d a b l e   t y p e   r e f r i g e r a t i o n  

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

c o s t l y   s y s t e m s   w i t h   a  s u b s t a n t i a l l y   more   e f f i c i e n t  

l i q u i d   i m m e r s i o n   c h i l l e r   or   f r e e z e r   i s   e s t r e m e l y  

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

d e v i c e s   can  c h i l l   or  f r e e z e   p r o d u c t   upon   d e m a n d  

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

when  no t   in  u s e .  

I t   is  one  o b j e c t   of  the   p r e s e n t   i n v e n t i o n  

h e r e i n   to  p r o v i d e   a  m e t h o d   and  a p p a r a t u s   f o r  

s e l e c t i v e l y   c h i l l i n g   or  f r e e z i n g   f o o d   and  n o n -  

food   a r t i c l e s   as  d e s i r e d .  

A n o t h e r   i m p o r t a n t   and  p r i m a r y   o b j e c t   of  t h e  

i n s t a n t   i n v e n t i o n   d i s c l o s e d   h e r e i n   is  to  p r o v i d e  



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

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

on  t h e   c h i l l e d   or   f r o z e n   a r t i c l e .  

I t   i s   y e t   a  s t i l l   f u r t h e r   o b j e c t   of  t h e  

i n v e n t i o n   h e r e i n   to  p r o v i d e   a  m e t h o d   f o r   r a p i d l y  .  

c h i l l i n g   or   f r e e z i n g   a r t i c l e s   w h i l e   u s i n g   a  c h e m -  

i c a l l y   i n e r t   c h i l l i n g   or   f r e e z i n q   l i q u i d   a t   2 5 ° C  

STP,  s u c h   as  t he   f a m i l i e s   of  l i q u i d   f l u o r o c a r b o n  

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

w a t e r   r a n g i n g   f rom  40%  to  60%  a l c o h o l ,   b r i n e s - -  

g l y c o l ,   s a l t s   and  w a t e r .  

I t   is  an  o b j e c t   of  t he   c u r r e n t   i n v e n t i o n  

r e v e a l e d   h e r e i n   to  u t i l i z e   a  c h i l l i n g   or  f r e e z i n g  

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

p r e s e n c e   of  a m b i e n t   a i r   ( d e f i n e d   as  S T P - - S t a n d a r d  

T e m p e r a t u r e   and  P r e s s u r e )   and  l e a v e s   no  u n d e s i r -  

a b l e   r e s i d u e .  

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

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

a  c o o l i n g   or  f r e e z i n g   l i q u i d   w h i c h   has  a  s u r f a c e  

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

of  w a t e r .  

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

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

p a r t i c u l a r   in  t he   a p p e n d e d   c l a i m s .   The  i m p r o v e d  

c o o l i n g   and  f r e e z i n g   a r r a n g e m e n t   i t s e l f ,   h o w e v e r ,  

b o t h   as  to  i t s   c o n s t r u c t i o n   and  i t s   mode  o f  

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

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

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

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

the   a c c o m p a n y i n g   d r a w i n g s .  



BRIEF  DESCRIPTION  OF  THE  DRAWINGS: 

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

f i r s t   e m b o d i m e n t  o f   t he   i n v e n t i o n ,   shown  p a r t i a l l y  

in  s e c t i o n ,   d e t a i l i n g   t h e   i n s i d e   of  the   i n s u l a t e d  

c a b i n e t   in  w h i c h   the   a r t i c l e s   to  be  c h i l l e d   o r  

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

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

p l a c e   t he   a r t i c l e s   to  be  c h i l l e d   or  f r o z e n   t h e r e -  

i n ;   and  F i g .   2  is   a  v i ew   s i m i l a r   to  F i g .   1  s h o w i n g  

a  s e c o n d   e m b o d i m e n t   of  the   i n v e n t i o n .  

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

Wi th   r e f e r e n c e   to   F i g .   1  h e r e i n ,   t he   i n -  

v e n t i o n   h e r e i n   is   g e n e r a l l y   i n d i c a t e d   a t   100  a n d  

is  r e f e r r e d   to  as  an  a p p a r a t u s   f o r   r a p i d l y   c h i l -  

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

c o n t a i n e r s   and  f o o d s   34,   i n c l u d i n g   an  i n s u l a t e d  

c o n t a i n e r   40  h a v i n g   an  o p e n   t o p ,   a  l i d   41  c o v e r i n g  

the   o p e n   top   of  the   c o n t a i n e r   40,  a  r e f r i g e r a t e d  

l i q u i d   38  h a v i n g   a  r e l a t i v e l y   low  s u r f a c e   t e n s i o n ,  

s u c h   as  t he   f a m i l y   of  l i q u i d   f l u o r o c a r b o n   c h e m i -  

c a l s   o r   an  a l c o h o l - w a t e r   m i x t u r e   r a n g i n g   f rom  40% 

to  60%  a l c o h o l   or   s a l t   or   g l y c o l   b r i n e   s o l u t i o n s ,  

a  r e f r i g e r a t i o n   u n i t ,   g e n e r a l l y   i n d i c a t e d   a t   1 0 1 ,  

c o m p r i s i n g   a  c o n d e n s i n g   u n i t   21,   an  e v a p o r a t i o n  

a s s e m b l y   16,  and  a  t h e r m o s t a t i c   e x p a n s i o n   v a l v e  

a s s e m b l y   19A  and  19B,  p a s s a g e w a y   and  pump  means   18 

f o r   r e c i r c u l a t i n g   t he   l i q u i d   38  to  be  r e f r i g e r a t e d  

p a s t   the   e v a p o r a t o r   c o i l s   and  up  to  t he   p r o d u c t  

c h a m b e r ,   a  p r o d u c e   c h a m b e r   12  f o r   h o l d i n g   t h e  

a r t i c l e s   to  be  c h i l l e d   or   f r o z e n ,   d r a i n   h o l e s   36 



f o r   t he   d r a i n i n g   the   f l u i d ,   an  o v e r f l o w   d r a i n   13 

f o r   h a n d l i n g   o v e r f l o w ,   a  f l o w   h e a d e r   17  f o r  

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

t he   p r o d u c t ,   a  b o t t o m   g r i l l   23  f o r   e l e v a t i n g   t h e  

p r o d u c t   o u t   of   t he   d r a i n i n g   l i q u i d   p o o l ,   a  v i b r a -  

t o r   22  f o r   r e m o v i n g   e x c e s s   u n d e s i r a b l e   r e s i d u e ,   a  

r i n s e   h e a d e r   f o r   the  same  p u r p o s e   24,  f l o a t   v a l v e  

and  s w i t c h   25A  and  B  to  m o n i t o r   and  c o n t r o l   l i q u i d  

c o o l a n t   l e v e l ,   t e m p e r a t u r e   p r o b e   and  c o n t r o l l e r  

15A  and  15B  to  c o n t r o l   c o n d e n s o r   c y c l e ,   d r a i n  

and  r i n s e   s o l e n o i d s   44A  and  44B,   n e c e s s a r y   e l e c -  

t r i c a l   s w i t c h e s   5  f o r   c o n t r o l l i n g   p r o d u c t   c y c l e .  

The  i n s u l a t e d   c o n t a i n e r ,   g e n e r a l l y   i n d i c a t -  

ed  a t   40,   is   p r e f e r r a b l y   f o r m e d   of  a  r e c t a n g u l a r  

s t r u c t u r e ,   h a v i n g   f o u r   s i d e w a l l s   39  and  a  b o t t o m  

w a l l   42.  The  s i d e w a l l s   39  and  t he   b o t t o m   w a l l   4 2  

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

29  h a v i n g   a  r e l a t i v e l y   h i g h   R  ( h e a t   l o s s   r e s i s -  

t a n c e )   v a l u e ,   such   as  s y n t h e t i c   p l a s t i c   f o a m .  

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

the   s i d e w a l l s   39,   b o t t o m   w a l l   42  (an  as  d e s c r i b e d  

h e r e i n ,   t he   l i d   41  f o r   the   c o n t a i n e r   40)  a r e   a l l  

w e l l   known  p e r   se  a n d ,   t h e r e f o r e ,   need  n o t   b e  

d e s c r i b e d   in  d e t a i l .   The  e x t e r i o r   s k i n   30  s u r -  

r o u n d i n g   t h e   s i d e w a l l s   38,  b o t t o m   w a l l   42,   a n d  

the   l i d   41  of  the   c o n t a i n e r   40  is  t y p i c a l l y   f o r m e d  

of  s t a i n l e s s   s t e e l   s h e e t   m a t e r i a l   w h i c h   is  a  r e l a -  

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

d u r a b l e ,   r u g g e d ,   and  s e l f - s u p p o r t i n g   m a t e r i a l .  

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

f o r   the   e n c l o s e d   i n s u l a t i o n   29.  The  i n s u l a t e d  



c o n t a i n e r   40  and  l i d   41  c o m b i n a t i o n   a r e   p r i m a r l y  

u s e d   f o r   c o n t a i n i n g   the   r e f r i g e r a t e d   l i q u i d   38  

w h i c h   i s   u s e d   to  c h i l l   or  f r e e z e   the   a r t i c l e s  

d e s i r e d .   Of  c o u r s e ,   in  the   p r a c t i c a l   s e n s e ,   t h e  

s i d e w a l l s   39  a r e   j o i n e d   to  an  a d j o i n i n g   c a b i n e t  

43  w h i c h   h o u s e s   t he   o t h e r   p o r t i o n s   of  the   i n v e n -  

t i o n   h e r e i n .  

A  h i n g e   2  is   m o u n t e d   a l o n g   one  edge   of  t h e  

l i d   and  is  s e c u r e d   to  the   u p p e r   p o r t i o n   of  t h e  

s i d e w a l l   39  of  t h e   c o n t a i n e r   40.  A  h a n d l e   1  i s  

s e c u r e d   a l o n g   one  of  the   e d g e s   of  t h e   l i d   41  n o t  

s e c u r e d   to  t he   h i n g e   2.  The  h a n d l e   1  a l l o w s   t h e  

h i n g e d   l i d   41  to  be  o p e n e d   and  c l o s e d   as  d e s i r e d  

f o r   p l a c i n g   the   a r t i c l e s   to  be  c h i l l e d   or   f r o z e n  

t h e r e i n   or   to  be  r e m o v e d   t h e r e f r o m   as  d e s i r e d .  

A  p r o d u c t   h o l d i n g   t r a y   12  is  f o r m e d   w i t h  

s i d e w a l l s   in  n e a r   c o n f o r m a n c e   w i t h   t he   i n t e r i o r  

d i m e n s i o n s   of  t h e   c o n t a i n e r   40  and  a  t o t a l   v o l u m e  

a p p r o x i m a t e l y   one  q u a r t e r   to  one  t h i r d   t h a t   o f  

the   i n t e r i o r   d i m e n s i o n s   of  the   c o n t a i n e r   40.   An  

o v e r f l o w   d r a i n   13 ,   p r e v e n t s   the   l i q u i d   f rom  o v e r -  

f l o w i n g   and  r e t u r n s   t he   l i q u i d   to  t he   l o w e r  

c h a m b e r .   A  p l u r a l i t y   of  a p e r t u r e s   36  a r e   f o r m e d  

in  the   b o t t o m   of  t he   p r o d u c t   t r a y   12  to  a l l o w   t h e  

r e f r i g e r a t e d   non  r e s i d u e   f o r m i n g   f l u i d   38  t o  

d r a i n   o f f   of  t he   t r a y   12  a f t e r   f l o w i n g   o n t o   t h e  

t r a y   by  means   of  pump  18  or  g r a v i t y   so  as  t o  

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

c h i l l e d   or   f r o z e n .   When  u s i n g   r e s i d u e   p r o d u c i n g  

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

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

r i n s e   c y c l e .   P r e f e r a b l y ,   the   t r a y   12  is  f o r m e d  



of  a  m a t e r i a l   w h i c h   c o m p l e m e n t s ,   or   is   i d e n t i c a l ,  

to  t he   m a t e r i a l   f o r m i n g   the   s k i n   30  of  t he   c o n -  

t a i n e r   40.  In  t he   p r e f e r r e d   e m b o d i m e n t   of  t h e  

i n v e n t i o n   s e t   f o r t h   h e r e i n   the   m a t e r i a l   is   s t a i n -  

l e s s   s t e e l .  

C o u p l e d   o p e r a b l y   to  the   t r a y   12  a r e   a  pump 
18  and  f l ow  h e a d e r   17  to  c i r c u l a t e   t he   l i q u i d  

c o o l a n t   38  in  a  s t r e a m   o v e r   t he   p r o d u c t ,   p l a c e d  

in  the   t r a y   12.  A  p r o d u c t   i m m e r s i o n   g r i l l   20  i s  

a t t a c h e d   to  t he   l i d   41  so  t h a t   when  t he   l i d   i s  

c l o s e d   the  p r o d u c t   i m m e r s i o n   g r i l l   20  i n s u r e s   t h a t  

p r o d u c t   d o e s   no t   f l o a t   and  r e m a i n s   i m m e r s e d   i n  

t he   l i q u i d   c o o l a n t   38  s t r e a m   f l o w i n g   o u t   of  t h e  

f l o w   h e a d e r   1 7 .  

R e s t i n g   in  t he   c h a m b e r   is   a  p e r f o r a t e d  

b o t t o m   g r i l l   23,   w h i c h   e l e v a t e s   t h e   p r o d u c t   a b o v e  

t he   b o t t o m   of  t h e   t r a y   12  so  t h a t   c i r c u l a t i o n   o f  

the   l i q u i d   38  f rom  the   f l o w   h e a d e r   17  p r o c e e d s  

a r o u n d   the   e n t i r e   p r o d u c t   and  so  t h a t   t he   p r o d u c t  

r e m a i n s   e l e v a t e d   f rom  d r a i n   p o o l s   and  d o e s   n o t  

c l o s e   o f f   the   d r a i n   h o l e s   36.  A  v i b r a t o r   22  i s  

an  o p t i o n a l   means   of  v i b r a t i n g   e x c e s s   c o o l a n t   38 

f r o m   the   p r o d u c t .  

D r a i n   and  r i n s e   s o l e n o i d s   44A  and  44B  a r e  

d e s i g n e d   to  c o n t r o l   t he   r i n s e   h e a d e r   24  c y c l e   a n d  

to  p r e v e n t   u n d e s i r a b l e   r e s i d u e   and  t he   r i n s e   c y c l e  

l i q u i d   (H20)  f rom  c o n t a m i n a t i n g   t h e   l i q u i d   38  i n  

the   c o n t a i n e r   40.   A  r e l i e f   o r i f i c e   37  d r a i n s   t h e  

r i n s e   c y c l e   l i q u i d   (H20)  and  the   u n d e s i r a b l e   r e s i -  

d u e ,   and  b e c a u s e   i t   is   e n c a s e d   in  t he   i n s u l a t i o n  

l i n e r   29,  p r e v e n t s   the   r i n s e   c y c l e   w a t e r   f r o m  

f r e e z i n g .  



A  f l o a t   v a l v e   25A  and  f l o a t   s w i t c h   25B 

m o n i t o r   and  c o n t r o l   the   l i q u i d   c o o l a n t   38  l e v e l  

so  t h a t   i t   d o e s   n o t   f a l l   be low  c r i t i c a l   o p e r a t i n g  

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

s h u t t i n g   o f f   t he   u n i t .  

To  i n s u r e   a i r   t i g h t   s e a l   so  t h a t   m o i s t u r e  

f rom  the   a t m o s p h e r e   i s   no t   pumped  i n t o   the   s y s t e m ,  
d o o r   l i d   s e a l s   3  a r e   p l a c e d   on  the  b o t t o m   of  t h e  

l i d   41  a p p r o x i m a t e l y   1 / 2 "   f rom  the   e d g e   and  a g a i n  

a  c o u p l e   of  i n c h e s   f rom  the  edqe   on  a l l   s i d e s   s o  

as  to  c r e a t e   an  a i r   b a r r i e r   b e t w e e n   t he   i n n e r   a n d  

o u t e r   l i d   s e a l   3 .  

A  m a g n e t   l i d   s w i t c h   4  w h i c h   is   c o n n e c t e d  

to  t he   pump  18  and  w h e r e   a p p l i c a b l e ,   t he   d r a i n  

s o l e n o i d   44A,  is  d e s i g n e d   to  s h u t   o f f   the   p u m p  
a n d / o r   a c t i v a t e   t he   d r a i n   when  the   l i d   41  i s  

r a i s e d   more   t h a n   a  c o u p l e   of  i n c h e s   in  o r d e r   t o  

p r e v e n t   i n d i v i d u a l s   f rom  b e i n g   a b l e   to  come  i n t o  

p r o l o n g e d   c o n t a c t   w i t h   the  l i q u i d   c o o l a n t   3 8 .  

The  d u r a t i o n   of  t ime   d u r i n g   w h i c h   t h e  

c o o l a n t   c i r c u l a t e s   in  the  t r a y   12  c o n t a i n i n g   t h e  

a r t i c l e s   d i s p o s e d   t h e r e i n   f o r  c h i l l i n g   or  f r e e z i n g  

is   d e t e r m i n e d   in  a  c o n v e n t i o n a l   m a n n e r   by  the   u s e  

of  an  e l e c t r i c a l   t i m e r   5,  the   o u t p u t   of  w h i c h   i s  

c o u p l e d   to  t he   c o n t r o l   box  a s s e m b l y   20.  An  i n -  

d i c a t o r   l i g h t   7  is   o p e r a b l y   c o n n e c t e d   to  t he   t i m e r  

5  in  c o n v e n t i o n a l   w e l l - k n o w n   f a s h i o n   and  r e m a i n s  

"on"  or  l i t   as  l o n g   as  the  pump  18  is  c i r c u l a t i n g  

the   r e f r i g e r a t e d   l i q u i d   38  in  t he   t r a y   12.  T h e  

t i m e r   5  o u t p u t   is  d i r e c t e d   f rom  the   c o n t r o l   b o x  

a s s e m b l y   20  to  t he   c i r c u l a t i o n   pump  18  and  to  a  

b e e p e r .  



In  a  c o m p a r t m e n t   b e n e a t h   the  p r o d u c t  
c h a m b e r   12  is  d i s p o s e d   an  e v a p o r a t o r   or  c o o l i n g  

e l e m e n t   16  in  t he   form  of  a  s e r i e s   of  c o i l s .   T h e  

l i q u i d   38  to  be  r e f r i g e r a t e d   is   pumped  by  a  l i q u i d  

pump  18  t h r o u g h   a  p a s s a g e w a y   b e n e a t h   the   b o t t o m  

w a l l   of  t he   c h a m b e r   in  t he   c o n t a i n e r   40  to  t h e  

t r a y   12.  The  l i q u i d   38  is  d e l i v e r e d   to  the  o p p o -  
s i t e   s i d e   of  s a i d   t r a y   12  by  a  f l o w   h e a d e r   17  a n d  

by  means   of  d r a i n   h o l e s   36  i n t o   the   c o m p a r t m e n t  

c o n t a i n i n g   the   e v a p o r a t o r   16.  A f t e r   the   l i q u i d  

38  p a s s e s   t h e r e i n t h r o u g h ,   i t   is   d i r e c t e d   u p w a r d s  

to  the   t r a y   12  a g a i n   by  m e a n s   of  the   pump  1 8 .  

The  r e f r i g e r a t i n g   s y s t e m   is   c o n v e n t i o n a l  

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

c o m p r i s i n g   an  e l e c t r i c   m o t o r   d r i v i n g   a  c o m p r e s s o r  
21  t h r o u g h   c o n v e n t i o n a l   b e l t   and  p u l l e y   c o n n e c -  

t i o n s .   A  c o n d e n s o r   is   a l s o   p r o v i d e d   w i t h   a  m o t o r -  

d r i v e n   f an   to  d r i v e   a i r   t h e r e i n o v e r .  

A  p a i r   of  t e m p e r a t u r e   s e n s i n g   e l e m e n t s  

15B  and  19B  a r e   u s e d   to  o p e r a b l y   c o n t r o l   t h e  

r e f r i g e r a t i o n   u n i t   in  a  c o n v e n t i o n a l   f a s h i o n .   T h e  

t e m p e r a t u r e   s e n s i n g   means   15B  is   p o s i t i o n e d   w i t h -  

in  the   b o t t o m   of   the   c h a m b e r   w i t h i n   t he   c o n t a i n e r  

40  so  as  to  be  r e s p o n s i v e   to  t he   t e m p e r a t u r e   o f  

t he   body  l i q u i d   38  t h e r e i n ,   and  c o m m u n i c a t e s  

e l e c t r i c a l l y   w i t h   a  t e m p e r a t u r e   c o n t r l l e r   15A  f o r  

c o n t r o l l i n g   the  c o m p r e s s o r   21  m o t o r   of  the   r e f r i g -  

e r a t i o n   s y s t e m .   Once  a c t i v a t e d ,   t he   c o m p r e s s o r  
21  w i t h d r a w s   e v a p o r a t e d   r e f r i g e r a n t   f rom  t h e  

e v a p o r a t o r   16  t h r o u g h   the  c o n d u i t   i d e n t i f i e d   a s  

the   " low  p r e s s u r e   s i d e "   and  c o m p r e s s e s   the  r e -  

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

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



Fan  d r i v e n   a i r   is  c i r c u l a t e d   o v e r   t he   c o n d e n s o r  

and  c a u s e s   c o n d e n s a t i o n   of  the   c o m p r e s s e d   r e f r i g -  

e r a n t   and  t h e n   f l o w s   i n t o   the   r e c e i v e r .   From  t h e  

r e c e i v e r ,   the   c o n d e n s e d   r e f r i g e r a n t   is   c o n v e y e d ,  

by  a  c o n d u i t ,   to  t h e   " h i g h   p r e s s u r e   l i n e . "   O n c e  

the   t e m p e r a t u r e   of  t he   low  p r e s s u r e   l i n e   r e a c h e s  

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

19B  e l e c t r i c a l l y   a c t i v a t e s   the   r e f r i g e r a n t   e x p a n -  
s i o n   v a l v e   19A  t h e r e b y   a l l o w i n q   the  p r e s s u r i z e d  

r e f r i g e r a n t   to  p a s s   t h r o u g h   the   e x p a n s i o n   v a l v e  

19A  to  the  e v a p o r a t o r   or  c o o l i n g   c o i l   16,  t h e r e b y  

c h i l l i n g   the  l i q u i d   38  t h e r e a b o u t .  

T u r n i n g   now  to  F i g .   2  a  s e c o n d   e m b o d i m e n t  

of  the   i n v e n t i o n   i s   shown  in  w h i c h   the   s a m e  

r e f e r e n c e   n u m e r a l s   a r e   u s e d   f o r   t he   same  p a r t s  

shown  in  F i g .   1 .  

A t t a c h e d   to  p r o d u c t   t r a y   12  f o r   h o l d i n o  

the   a r t i c l e s   to  be  c h i l l e d   or  f r o z e n   is  a  d o u b l e -  

a c t i n g   a i r   c y l i n d e r   means   17,  i n c l u d i n g   a  s h a f t  

13  wh ich   is  o p e r a b l y   c o u p l e d   to  t he   p r o d u c t   t r a y  

12,  and  a i r   c o m p r e s s o r   means   25  f o r   p r o v i d i n g   a  

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

c y l i n d e r   means   17,   and  an  e l e c t r i c   s o l e n o i d   23 

f o r   o p e r a b l y   c o n t r o l l i n g   the   a i r   d e l i v e r y   to  t h e  

a i r   c y l i n d e r   m e a n s   17,  i n c l u d i n g   the   n e c e s s a r y  

e l e c t r i c a l   s w i t c h e s   5  f o r   c o n t r o l l i n g   s a m e .  

O p e r a b l y   c o u p l e d   to  t he   t r a y   12  is  a  

d o u b l e - a c t i n g   a i r   c y l i n d e r   17  w h i c h   is  so  c o u p l e d  

to  the   t r a y   12  by  means   of  a  s h a f t   13  of  the   a i r  

c y l i n d e r   17.  C o n n e c t i o n   is  t y p i c a l l y   made  t h e r e -  

b e t w e e n   by  means   of  a  t h r e a d e d   s h a f t   end  and  a  n u t  

( n o t   d e t a i l e d ) .  



The  a i r   c y l i n d e r   17  and  i t s   a s s o c i a t e d  

s h a f t   13  is   p o w e r e d   by  a  s u p p l y   of  c o m p r e s s e d   a i r  

p r o v i d e d   by  the  a i r   c o m p r e s s o r   25.  The  c o m p r e s s e d  

a i r   o u t p u t   f rom  t he   a i r   c o m p r e s s o r   25  is   p i p e d  

d i r e c t l y   i n t o   an  a i r   s t o r a g e   t a n k   22.  The  a i r  

s t o r a g e   t ank   22  is  n e e d e d   to  p r o v i d e   a  s t o r a g e  

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

W i t h o u t   such   s t o r a g e ,   a t   p r e s s u r e ,   t h e r e   w o u l d   n o t  

t y p i c a l l y   be  a  s u f f i c i e n t   q u a n t i t y   of  a i r   t o  

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

w h i c h   t he   a i r   c y l i n d e r   17  is  a  p a r t .  

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

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

h y d r a u l i c .   H o w e v e r ,   t h e   use   of  a  h y d r a u l i c  

s y s t e m   is  not   n e c e s s a r y   and  in  the   e v e n t   t h a t   s u c h  

as  s y s t e m   were   to  be  u s e d ,   i t   w o u l d   c a u s e   t h e  

w e i g h t   of  the  o v e r a l l   s y s t e m   to  be  s u b s t a n t i a l l y  

i n c r e a s e d   as  w e l l .  

C o n t r o l   of  t he   a i r   to  the  c y l i n d e r   17  i s  

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

p o s i t i o n   s o l e n o i d   v a l v e   23.   When  the   a i r   c y l i n d e r  

17  n e e d s   to  d r i v e   the   s h a f t   13  and ,   of   c o u r s e ,  

t h e   p r o d u c t   t r a y   12  u p w a r d l y   to  i t s   p o s i t i o n  

a b o v e   t h e   r e f r i g e r a t e d   l i q u i d   38  l e v e l ,   t h e  

s o l e n o i d   v a l v e   23  is  a c t u a t e d   and  c a u s e s   c o m p r e s s e d  

a i r   f r om  the  a i r   s t o r a g e   t ank   22  to  be  p i p e d   t o  

one  of  the   a i r   l i n e s   l e a d i n g   to  the   a i r   c y l i n d e r  

17.  The  c o m p r e s s e d   a i r   t h e n   c a u s e s   the  a i r  

c y l i n d e r   17  to  d r i v e   t h e   s h a f t   13  u p w a r d l y   a s  

d e s i r e d .   The  a c t i o n   of  t he   a i r   c y l i n d e r   17  a n d  

i t s   a s s o c i a t e d   s h a f t   13  is  r e v e r s e d ,   and  the   t r a y  

12  l o w e r e d   i n t o   t he   r e f r i g e r a t e d   l i q u i d   38  t o  

p l a c e   the   a r t i c l e s   to  be  c h i l l e d   or  f r o z e n   i n t o  



t he   r e f r i g e r a t e d   l i q u i d   38,  when  the   s o l e n o i d  

v a l v e   23  is   a c t u a t e d   c a u s i n g   c o m p r e s s e d   a i r   f r o m  

t h e   a i r   s t o r a g e   t a n k   22  to  be  p i p e d   to  t he   o t h e r  

of  t he   p i p e   l i n e s   c o n n e c t e d   b e t w e e n   the   s o l e n o i d  

v a l v e   23  and  the   a i r   c y l i n d e r   17.  The  a c t i o n   b y  

the   a i r   c y l i n d e r   17  to  be  p o w e r e d   in  b o t h   d i r e c -  

t i o n s   is  r e f e r r e d   to  as  " d o u b l e   a c t i o n . "  

When  the   p r o d u c t   t r a y   12  is  e l e v a t e d   by  t h e  

a i r   c y l i n d e r   17  the   s m a l l   m a g n e t   10  m o u n t e d   a p p r o -  

p r i a t e l y   on  the   o u t e r   r im   of  the   top  of  t he   r a c k  

12  is  p l a c e d   i n t o   c l o s e   o p e r a t i v e   p r o x i m i t y   to  t h e  

m a g n e t i c   s w i t c h   9  w h i c h ,   in  t u r n ,   is  e l e c t r i c a l l y  

c o n n e c t e d   to  t h e   c o n t r o l   box  a s s e m b l y   2 0 ,  a n d  

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

c o u p l i n g   to  t he   s o l e n o i d   v a l v e   24  w h i c h   m o m e n t a r -  

i l y   i s   o p e n e d   a l l o w i n g   the   c o m p r e s s e d   a i r   f r o m  

the   a i r   s t o r a g e   t a n k   22  to   be  f ed   v i a  t u b i n g   t o  

the   a i r   b l a s t   h e a d e r   a s s e m b l y   11  t h e r e b y   a l l o w i n g  

c o m p r e s s e d   a i r   to  e x i t   t he   a p e r t u r e s   37  in  t h e  

h e a d e r   a s s e m b l y   11  to  p e r f o r m   the   a i r   b l a s t i n g  

f u n c t i o n   p r e v i o u s l y   d e s c r i b e d .  

The  d u r a t i o n   of  t i m e   d u r i n g   w h i c h   t he   t r a y  

12  and  t he   a r t i c l e s   d i s p o s e d   t h e r e i n   f o r   c h i l l i n g  

or   f r e e z i n g   is  d e t e r m i n e d   in  a  c o n v e n t i o n a l   m a n n e r  

by  t he   u s e   of  an  e l e c t r i c a l   t i m e r   5,  t he   o u t p u t  

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

20.  An  i n d i c a t o r   l i g h t   7  is  o p e r a b l y   c o n n e c t e d  

to  t h e   t i m e r   5  in  c o n v e n t i o n a l   w e l l - k n o w n   f a s h i o n  

and  r e m a i n s   "on"  or  l i t   as  l o n g   as  the   t r a y   12  i s  

i m m e r s e d   in  t he   r e f r i g e r a t e d   l i q u i d   38.  The  t i m e r  

5  o u t p u t   is  d i r e c t e d   f rom  the   c o n t r o l   box  a s s e m b l y  

20  to  t he   a i r   s o l e n o i d   23  w h i c h   o p e r a b l y   d i r e c t s  

the   s o l e n o i d   23  to  r a i s e   or  l o w e r   the   t r a y   12  o u t  

of  or   i n t o   the   r e f r i g e r a t e d   l i q u i d   3 8 .  



An  a i r   v e n t i n g   s y s t e m   may,  as  d e s i r e d ,   a l s o  

be  p r o v i d e d   w h i c h   c o m m u n i c a t e s   i n t o   t he   i n s i d e   o f  

the   a i r   c o n t a i n e r   40,   c o n s i s t i n g   of  an  a i r   v e n t  

l i n e   27,   an  a i r   v e n t   o n e - w a y   v a l v e   28 ,   and  a  c o n -  

d e n s a t e   r e m o v a l   sump  and  pump  a s s e m b l y   26.   B e c a u s e  

t he   l i d   41  on  the   c o n t a i n e r   40  c r e a t e s   a  r e a s o n -  

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

t r a y   12  up  and  down  w i t h i n   t he   c l o s e d   c h a m b e r  

f o r m e d   by  t he   c o m b i n a t i o n   of  the   l i d   41  and  t h e  

c o n t a i n e r   40 ,   a  v a c u u m   or  h i g h e r   a i r   p r e s s u r e  

can   be  c r e a t e d   w i t h i n   the  c h a m b e r .   To  p r e v e n t  

t h e   f l u i d   s e a l   b e t w e e n   the   l i d   41  and  t h e   c o n t a i n e r  

40 ,   and  o t h e r   f l u i d   s e a l s   f o u n d   t h e r e i n   as  w e l l ,  

f r om  b e i n g   d i s t u r b e d   and ,   ' p e r h a p s ,   d a m a g e d   t o  

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

v e n t i n g   s y s t e m s   is   p r o v i d e d .   As  the   a i r   a t t e m p t s  

to  move  o u t   of  the   c h a m b e r ,   i t   is  d i v e r t e d   d o w n  

the   a i r   v e n t   l i n e   27  to  the   o n e - w a y   a i r   v e n t  

v a l v e   28  and  is  v e n t e d   to  a t m o s p h e r e   or  t he   l i n e  

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

and  pump  26.  Once  i t   is  in  the   sump  and  pump  2 6 ,  

i t   can  be  e a s i l y   pumped  t h e r e f r o m .  

The  r e f r i g e r a t i n g   s y s t e m   is   c o n v e n t i o n a l  

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

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

21  t h r o u g h   c o n v e n t i o n a l   b e l t   and  p u l l e y   c o n n e c -  

t i o n s .   A  c o n d e n s o r   is  a l s o   p r o v i d e d   w i t h   a  

m o t o r - d r i v e n   f an   to  d r i v e   a i r   t h e r e i n o v e r .  

A  p a i r   of  t e m p e r a t u r e   s e n s i n g   e l e m e n t s   15B 

and  19B  a r e   u s e d   to  o p e r a b l y   c o n t r o l   the   r e f r i g -  

e r a t i o n s   u n i t   in  a  c o n v e n t i o n a l   f a s h i o n .   T h e  

t e m p e r a t u r e   s e n s i n g   means   15B  is  p o s i t i o n e d   w i t h -  

in  the  b o t t o m   of  the   c h a m b e r   w i t h i n   t he   c o n t a i n e r  



40  so  as  to  be  r e s p o n s i v e   to  the   t e m p e r a t u r e   o f  

the  body  l i q u i d   38  t h e r e i n ,   and  c o m m u n i c a t e s  

e l e c t r i c a l l y   w i t h   a  t e m p e r a t u r e   c o n t r o l l e r   15A 

f o r   c o n t r o l l i n g   the   c o m p r e s s o r   21  m o t o r   of  t h e  

r e f r i g e r a t i o n   s y s t e m .   Once  a c t i v a t e d ,   the   c o m -  

p r e s s o r  2 1   w i t h d r a w s   e v a p o r a t e d   r e f r i g e r a n t   f r o m  

the   e v a p o r a t o r   16  t h r o u g h   the   c o n d u i t   i d e n t i f i e d  

as  the   " low  p r e s s u r e   s i d e " ,   and  c o m p r e s s e s   t h e  

r e f r i g e r a n t   v a p o r   w h e r e u p o n   i t   is  f o r w a r d e d   u n d e r  

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

Fan  d r i v e n   a i r   is  c i r c u l a t e d   o v e r   t he   c o n d e n s e r  

and  c a u s e s   c o n d e n s a t i o n   of  the   c o m p r e s s e d   r e f r i g -  

e r a n t   and  t h e n   f l o w s   i n t o   t he   r e c e i v e r .   From  t h e  

r e c e i v e r ,   t h e   c o n d e n s e d   r e f r i g e r a n t   is  c o n v e y e d ,  

by  a  c o n d u i t ,   to  the   " h i g h   p r e s s u r e   l i n e " .   O n c e  

the   t e m p e r a t u r e   of  the   low  p r e s s u r e   l i n e   r e a c h e s  

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

19B  p n e u m a t i c a l l y   a c t i v a t e s   the   r e f r i g e r a n t   e x p a n -  
s i o n   v a l v e   19A  t h e r e b y   a l l o w i n g   t he   p r e s s u r i z e d  

r e f r i g e r a n t   to  p a s s   t h r o u g h   the   e x p a n s i o n   v a l v e  

19A  to  the   e v a p o r a t o r   or  c o o l i n g   c o i l   16,  t h e r e b y  

c h i l l i n g   the   l i q u i d   38  t h e r e a b o u t .  

One  of   t he   many  u n i q u e   c h a r a c t e r i s t i c s   o f  

the   p r e s e n t   i n v e n t i o n   d i s c l o s e d   h e r e i n   i n c l u d e s  

the   use   of  a  r e f r i g e r a t e d   l i q u i d   in  an  i m m e r s i o n  

c h i l l i n g   d e v i c e   w h i c h   is  r e f r i g e r a t e d   to  s u b s t a n -  

t i a l l y   b e l o w   the   f r e e z i n g   t e m p e r a t u r e   of  w a t e r ;  

n a m e l y :   + 3 2 ° F   or  0°C.  N e i t h e r   has   t h e r e   b e e n  

the   use   of  s u c h   a  r e f r i g e r a t e d   l i q u i d   w h i c h   i s  

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

r e s i d u e s   f r o m   a c c u m u l a t i n g   on  the   a r t i c l e   o r  

p r o d u c t   to  be  c h i l l e d   or  f r o z e n .   Such  a  l i q u i d  



i s   the   l i q u i d   f l u o r o c a r b o n   f a m i l y ,   some  of  w h i c h  

go  u n d e r   the   name  FREON,  w h i c h   is   a  b r a n d   name  f o r  

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

Co.  and  t y p i c a l l y   u s e d   in   i n d u s t r y   as  a  v a p o r  

d e g r e a s i n g   a g e n t .   A n o t h e r   s u c h   l i q u i d   is  a  

m i x t u r e   of  a l c o h o l   and  w a t e r   r a n g i n g   f rom  40% 

a l c o h o l   to  60%  a l c o h o l   d e p e n d i n g   on  a p p l i c a t i o n .  

P a r t i c u l a r l y   u s e f u l   as  t he   s e l e c t e d   r e f r i g -  

e r a t e d   l i q u i d   is  the   l i q u i d   f l u o r o c a r b o n   f a m i l y  

of  c h e m i c a l s ,   s u c h   as  FREON  113  w h i c h   is  a p p r o x i -  

m a t e l y   d o u b l e   the   d e n s i t y   of  w a t e r ,   has   a  b o i l i n g  

t e m p e r a t u r e   of  + 1 2 0 ° F   ( 4 8 . 9 ° C )   and  f r e e z e s   a t   - 3 4 °  

( 1 3 6 . 6 7 ° C ) .   F u r t h e r ,   i t   is   n o n - t o x i c   to  h u m a n s  

when  i t   e v a p o r a t e s   i t   i s   so  d e n s e   i t   h o v e r s  

c l o s e   to  t he   g r o u n d ,   and  is   n o n f l a m m a b l e .   I t s  

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

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

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

c o p p e r ,   and  the   l i k e .   F u r t h e r ,   i t   is  v i r t u a l l y  

o d o r l e s s   and  t a s t e l e s s .  

The  m o s t   d e s i r e d   t e m p e r a t u r e   of   the   r e f r i g -  

e r a t e d   l i q u i d   38  h e r e i n   has   b e e n   f o u n d   to  be  i n  

t he   r a n g e   of  - 3 0 ° F   to  - 5 0 ° F .   When  the  l i q u i d  

f l u o r o c a r b o n   s u c h   as  FREON  113  is   a t   3 0 ° F ,   a  

s t a n d a r d   s i x   pack   of  c a r b o n a t e d   s o d a ,   s u c h   as  a  

r o o t   b e e r   or  c o l a ,   w i l l   c h i l l   down  c o m p l e t e l y   a n d  

b e g i n   to  f r e e z e   in  1  m i n u t e   20  s e c o n d s   of  i m m e r s i o n  

in  the   r e f r i g e r a t i o n   l i q u i d   f l u o r o c a r b o n .  

I f   i t   is  d e s i r e d   to  f u r t h e r   r e d u c e   t h e  

f r e e z i n g   t e m p e r a t u r e   of  the   l i q u i d   f l u o r o c a r b o n s  

s u c h   as  FREON,  a  m i x t u r e   of  v a r i o u s   l i q u i d  

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

f u r t h e r   r e d u c e d   t e m p e r a t u r e .  



1.  A  m e t h o d   f o r   r a p i d l y   c h i l l i n q   or  f r e e z i n g  

a r t i c l e s   in  a  c o n t a i n e r   w i t h   a  c h i l l e d   l i q u i d  

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

a)  c h i l l i n g   a  l i q u i d   h a v i n g   a  f r e e z i n g  

p o i n t   s u b s t a n t i a l l y   b e l o w   3 2 ° F ( O ° c )   to  a  

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

3 2 ° F ( O ° c ) ;  

b)  m a i n t a i n i n g   a  poo l   of  s a i d   c h i l l e d  

l i q u i d   a t   s a i d   t e m p e r a t u r e   by  s e n s i n g   t h e  

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

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

w i t h   a  r e f r i g e r a n t   f l u i d ;  

c)  p l a c i n g   s a i d   a r t i c l e s   to  be  c o o l e d   i n  

s a i d   c o n t a i n e r   a b o v e   the   s u r f a c e   of  s a i d  

p o o l ;  

d)  d i r e c t l y   c o n t a c t i n g   s a i d   a r t i c l e s  

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

p e r i o d   of  t i m e ;  

e)  t e r m i n a t i n g   s a i d   d i r e c t   c o n t a c t   o f  

s a i d   a r t i c l e s   w i t h   s a i d   c h i l l e d   l i q u i d ;  

a n d  

f)  r e m o v i n g   s a i d   a r t i c l e s   f rom  s a i d  

a b o v e   the   s u r f a c e   of  s a i d   p o o l   in  s a i d  

c o n t a i n e r  

2.  The  m e t h o d   of  c l a i m   1,  w h e r e i n   s a i d   a r t i -  

c l e s   to  be  c h i l l e d   or   f r o z e n   a r e   m a i n t a i n e d   a t  

a  l e v e l   a b o v e   the   s u r f a c e   of  s a i d   p o o l   o f  

l i q u i d   a t   a l l   t i m e s   and  s a i d   l i q u i d   is  p u m p e d  

f rom  s a i d   p o o l ,   is  f l o o d e d   o v e r   s a i d   a r t i c l e s  

and  i s   g r a v i t a t i o n a l l y   r e t u r n e d   to  s a i d   p o o l .  



3.  The  m e t h o d   of  c l a i m   2,  w h e r e i n   s a i d   a r t i -  

c l e s   a r e   f l u s h e d   w i t h   w a t e r   to  r e m o v e   any  r e -  

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

s a i d   w a t e r   is   p r e v e n t e d   f rom  m i x i n g   w i t h   s a i d  

c h i l l e d   l i q u i d .  

4.  The  m e t h o d   of  c l a i m   1,  2  or  3  f u r t h e r   c o m -  

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

r emove   l i q u i d   r e s i d u e   t h e r e f r o m .  

5.  The  m e t h o d   of  c l a i m   1,  w h e r e i n   s a i d   a r t i -  

c l e s   to  be  c h i l l e d   or  f r o z e n   a r e   l o w e r e d   i n t o  

and  i m m e r s e d   in  s a i d   p o o l   of  l i q u i d   f o r   s a i d  

s e l e c t e d   p e r i o d   of   t ime   and  a r e   t h e n   e l e v a t e d  

a b o v e   the   s u r f a c e   of  s a i d   p o o l   of  l i q u i d .  

6.  The  m e t h o d   of  c l a i m   5,  w h e r e i n   s a i d   a r t i -  

c l e s   a r e   f l u s h e d   w i t h   a  f l o w   of   gas   a f t e r   s a i d  

a r t i c l e s   a r e   e l e v a t e d   a b o v e   the   s u r f a c e   of  s a i d  

p o o l   of  l i q u i d   to  r e m o v e   any  r e m a i n i n g   r e s i d u e  

of  s a i d   c h i l l e d   l i q u i d   t h e r e f r o m .  

7.  The  m e t h o d   of  a n y  o n e   of  t h e   p r e c e d i n g  

c l a i m s   w h e r e i n   s a i d   c h i l l e d   l i q u i d   is  a  l i q u i d  

f l u o r o c a r b o n   c h e m i c a l .  

8.  A p p a r a t u s   f o r   p e r f o r m i n g   t he   m e t h o d   o f  

c l a i m   1  c o m p r i s i n g :  

a)  an  i n s u l a t e d   c o n t a i n e r   f o r   r e c e i v i n g  

a r t i c l e s   to  be  c h i l l e d   or  f r o z e n ;  

b)  a  p o o l   of   c h i l l i n g   l i q u i d   a t   a  l o w e r  

l e v e l   in  s a i d   c o n t a i n e r ,   s a i d   l i q u i d   b e i n g  

i n e r t   and  h a v i n g   a  f r e e z i n g   t e m p e r a t u r e  



s u b s t a n t i a l l y   b e l o w   3 2 ° F ( 0 ° c ) ;  

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

l i q u i d   a t   a  s e l e c t e d   t e m p e r a t u r e   s u b s t a n -  

t i a l l y   b e l o w   3 2 ° F ( 0 ° c ) ;  

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

c h i l l e d   or   f r o z e n   a t   an  e l e v a t i o n   a b o v e   t h e  

s u r f a c e   of   l i q u i d   in  s a i d   p o o l ;  

e)  m e a n s   f o r   e f f e c t i n g   d i r e c t   c o n t a c t  

b e t w e e n   s a i d   l i q u i d   and  s a i d   a r t i c l e s   t o  

be  c h i l l e d   or   f r o z e n ;   a n d  

f)  m e a n s   f o r   c o n t r o l l i n g   the   d u r a t i o n   o f  

s a i d   d i r e c t   c o n t a c t .  

9.  The  a p p a r a t u s   of  c l a i m   8,  w h e r e i n   s a i d  

means   f o r   e f f e c t i n g   d i r e c t   c o n t a c t   c o m p r i s e s   a  

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

p o o l ,   a  pump  f o r   r e m o v i n g   l i q u i d   f rom  s a i d   p o o l  

and  a  h e a d e r   f o r   d i s c h a r g i n g   l i q u i d   f rom  s a i d  

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

a r t i c l e s .  

10.  The  a p p a r a t u s   of  c l a i m   9,  w h e r e i n   s a i d  

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

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

p o o l .  

11.  The  a p p a r a t u s   of  c l a i m   9  or  10,  w h e r e i n  

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

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

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

12.  The  a p p a r a t u s   of  c l a i m   9,  10  or  11,  f u r t h e r  

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

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

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

f o r   s u p p l y i n g   p r e s s u r i z e d   r i n s e   w a t e r   to  s a i d  

h e a d e r   and  a  d r a i n   in  the   b o t t o m   of  s a i d   f l o o d -  



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

a b o v e   the   s u r f a c e   of  s a i d   poo l   of  l i q u i d .  

13.   The  a p p a r a t u s   of  c l a i m   12,   f u r t h e r   c o m p r i s -  

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

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

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

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

14.   The  a p p a r a t u s   of  c l a i m   12  or   13,   f u r t h e r  

c o m p r i s i n g   a  v i b r a t o r   f o r   v i b r a t i n g   s a i d   a r t i -  

c l e s   to  r e m o v e   l i q u i d   r e s i d u e   t h e r e f r o m .  

15.   The  a p p a r a t u s   of  c l a i m   8,  w h e r e i n   s a i d  

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

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

s a i d   t r a y   and  a r t i c l e s   t h e r e o n   f rom  s a i d   e l e v a -  

t i o n   a b o v e   the   s u r f a c e   of  l i q u i d   in  s a i d   p o o l  

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

a r e   s u b m e r g e d   in  s a i d   p o o l .  

16.   The  a p p a r a t u s   of  c l a i m   15,  w h e r e i n   s a i d  

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

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

c o n n e c t e d   to  c o n t r o l   s a i d   e l e v a t o r .  

17.   The  a p p a r a t u s   of   c l a i m   15  or   16,  f u r t h e r  

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

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

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

f o r   s u p p l y i n g   p r e s s u r i z e d   a i r   to  s a i d   h e a d e r .  

18.  The  a p p a r a t u s   of  a n y  o n e   of  c l a i m s   8  t h r o u g h  

17,  w h e r e i n   s a i d   c h i l l i n g   l i q u i d   is  n o n - t o x i c ,  

has   a  low  s u r f a c e   t e n s i o n   and  has  a  h i g h   s p e c i f i c  

g r a v i t y .  



19.  The  a p p a r a t u s   of  c l a i m   18,   w h e r e i n   s a i d  

c h i l l i n g   l i q u i d   is   a  l i q u i d   f l u o r o c a r b o n   c h e m i -  

c a l .  

20.   The  a p p a r a t u s   of  c l a i m   19,   w h e r e i n   s a i d  

c h i l l i n g   l i q u i d   i s   FREON  1 1 3 .  
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