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©  Air  conditioning  system  with  refrigerant  circuit  and  air  reheater. 
@  This  invention  refers  to  a  system  for  postheating  already 
dehumidified  air  which  uses  a  known  normal  refrigerating 
circuit  (main  circuit  P),  which  is  connected  to  a  secondary 
circuit  (S)  through  at  least  one  two-phase  exchanger  element 
(5),  situated  downstream  of  the  main  circuit  evaporator  (15). 
The  dehumidified  air  is  thus  heated  by  a  condenser- 
exchanger  (2),  placed  in  the  secondary  circuit.  According  to 
this  invention  an  economical  and  reliable  postheating  sys- 
tem  is  achieved.  The  heating  capacity  of  the  postheating 
condenser-exchanger  (2)  is  regulated  by  a  new  mechanical 
device  (3,4),  which  allows  proportional  regulation. 





This  i n v e n t i o n   r e f e r s   to  a  system  for  p o s t h e a t i n g   air ,   usable  i n  

d i r e c t - e x p a n s i o n   c o n d i t i o n e r s ,   compris ing  at  l e a s t   one  i n t e r m e d i a r y  

two-phase  exchanger  element  for  e x p l o i t i n g   hea t   of  condensat ion  a t  

no  c o s t .  

The  system  made  in  this   way,  which  is  an  improvement  on  a 

c o n d i t i o n i n g   system  using  a  well-known  r e f r i g e r a t i n g   c i r c u i t ,   i s  

s u i t a b l e   for  being  used  in  a i r - c o n d i t i o n i n g   rooms  which  house  

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

The  a i r   c i r c u l a t i n g   in  these  rooms  must  have  a  c l ea r ly   d e t e r m i n e d  

humidi ty   con ten t ,   normally  at  cons tan t   t e m p e r a t u r e .   If,  a  normal  



r e f r i g e r a t i n g   c i r c u i t   is  used,  the  air   dehumid i f i ed   through  t h e  

e v a p o r a t o r   is  also  cooled .   This  cooling  is  neces sa ry   for  a  c e r t a i n  

time  in  o rder   to  d i s s i p a t e   the  heat  produced  in  the  room  to  be  k e p t  

under  t h e r m o h y g r o m e t r i c   c o n t r o l .   However  sa id   cool ing   is  sometimes 

not  d e s i r a b l e   or  not  needed  dur ing  steady  c o n d i t i o n s .  

In  some  systems  the  p o s t - h e a t i n g   ba t t e ry   is  e l e c t r i c a l ,   th is   l a t t e r  

being  c o s t l y .  

E x p l o i t i n g   the  heat  c o l l e c t e d   or  produced  in  the  c i r c u i t ,   which  i s  

no rma l ly   wasted,  has  a l r eady   been  thought  of.  In  some  systems  on 

the  market   at  p r e s e n t   the  heat  of  condensa t i on   and  from  t h e  

r e f r i g e r a t i n g   compressor   is  used  for  p o s t h e a t i n g ,   the  exhaust   g a s  

from  the  compressor   being  sent   d i r e c t l y   to  a  p o s t h e a t i n g   b a t t e r y  

and  the  f u n c t i o n i n g   of  the  system  being  r e g u l a t e d   with  n o r m a l l y  

ON-OFF  type  so leno id   va lves .   This  system  has  the  d i sadvantage   o f  

r e g u l a t i n g   the  t empera tu re   of  a  room  in  s t eps   and,  since  t h e  

p o s t h e a t i n g   b a t t e r y   is  inc luded   in  the  c i r c u i t ,   i f   there  is  a  f a u l t  

or  l eakage   of  r e f r i g e r a t i n g   gas,  the  e n t i r e   main  r e f r i g e r a t i n g  

c i r c u i t   breaks   down.  Fur the rmore ,   the  r e f r i g e r a t i n g   compressor  must  

suppress   the  t empera tu re   peaks  caused  by  the  ON-OFF  t y p e  

r e g u l a t i o n .   This  l a r g e l y   n u l l i f i e s   the  advantage   obta ined  from 

e x p l o i t i n g   the  condensa t ion   h e a t .  

in  a d d i t i o n ,   the  presence   of  elements  for  b y - p a s s i n g   or  r e g u l a t i n g  

the  flow  i n c r e a s e s   the  p o s s i b i l i t y   of  m a l f u n c t i o n s   and  may 

s e r i o u s l y   undermine  the  e n t i r e   sys tem's   r e l i a b i l i t y .  

There fo re ,   the  ob jec t   of  the  p resen t   i n v e n t i o n   is  to  provide  a  



system  to  be  used  in  combina t ion   with  a  normal  r e f r i g e r a t i n g  

system,  which  t h e r e f o r e   compr i ses   a  compressor,   an  evapora tor   and  a  

condenser  connected  by  a  c i r c u i t   ins ide   of  which  a  r e f r i g e r a t i n g  

f l u i d   flows,  wherein  al l   the  d e f e c t s   occur r ing   in  known  systems  a r e  

e l imina ted ,   said  system  a c c o r d i n g   to  the  inven t ion   being  e conomica l  

and  e x p l o i t i n g   to  the  maximum  the  heat  of  c o n d e n s a t i o n .  

A  fu r the r   objec t   is  to  p rov ide   a  system  in  which  i n t e r c e p t i n g   o r  

by-pass  elements  are  e l i m i n a t e d   as  far  as  poss ib l e ,   both  in  t h e  

main  r e f r i g e r a t i n g   c i r c u i t   and  in  the  c i r c u i t   for  a c h i e v i n g  

p o s t h e a t i n g .  

Another  object   of  th is   i n v e n t i o n   is  to  provide  a  system  designed  i n  

such  a  way  tha t ,   if   t he re   is  a  f a u l t   in  the  pos thea t ing   c i r c u i t ,  

the  main  r e f r i g e r a t i n g   c i r c u i t   con t inues   to  f u n c t i o n .  

The  object   of  this   i n v e n t i o n   is  achieved  by  providing  for  at  l e a s t  

one  in te rmediary   two-phase  exchanger  element  to  be  f i t t e d   in  a  

known  main  r e f r i g e r a t i n g   c i r c u i t ,   in  which  a  r e f r i g e r a t i n g   f l u i d  

c i r c u l a t e s ,   said  exchanger  e lement   being  s i t u a t e d   downstream  of  t h e  

evapora tor   and  connected  to  at  l e a s t   one  secondary  c i r c u i t ,  

comprising  at  l e a s t   one  c o n d e n s e r - e x c h a n g e r   element  for  c a r r y i n g  

out  pos thea t ing ;   and  a l so   p r o v i d i n g   a  device  for  r e g u l a t i n g   t h e  

hea t ing   capaci ty   of  said  p o s t h e a t i n g   condenser -exchanger   e l e m e n t .  

One  embodiment  provides   for   sa id   secondary  c i r c u i t   being  fed  by  t h e  

same  r e f r i g e r a t i n g   f l u i d   as  for  the  main  c i r c u i t ,   which  f l u i d  

cons i s t s   of  R  22  Freon  g a s .  



Another  embodiment,  on  the  o ther   hand,  provides   for  a  r e f r i g e r a t i n g  

f l u id   d i f f e r e n t   from  the  one  in  the  main  c i r c u i t   to  c i r c u l a t e   i n  

said  secondary  c i r c u i t ,   said  r e f r i g e r a t i n g   f lu id   c i r c u l a t i n g   in  t h e  

secondary  c i r c u i t   having,  however,  a  bo i l i ng   t empera ture   in  t h e  

region  of  the  bo i l ing   t empera tu re   of  the  f lu id   in  the  main  c i r c u i t ,  

the  d i f f e r e n c e   being  no  g r e a t e r   than  +   10%. 

According  to  a  p r e f e r r e d   embodiment  i t   is  provided  for  s a i d  

i n t e rmed ia ry   two-phase  exchanger  element  to  be  placed  at  l e a s t   0 . 5  

m  lower  than  the  p o s t h e a t i n g   condense r - exchange r   e l e m e n t .  

According  to  a  p r e f e r r ed   embodiment  the  device  for  r e g u l a t i n g   t h e  

hea t ing   a c t i v i t y   of  the  p o s t h e a t i n g   condense r -exchanger   i s  

mechanical   and  is  made  up  of  at  l e a s t   one  f l e x i b l e   s ec t ion   of  t h e  

pipe  for  the  r e f r i g e r a t i n g   f l u i d ,   which  can  be  d i sp laced   by  an  

a c t u a t i n g   device,  so  as  to  s e l e c t i v e l y   place  i t   at  a  higher   l e v e l  

than  tha t   of  the  p o s t h e a t i n g   condense r - exchange r   and  thus  cause  a t  

l e a s t   p a r t i a l   f looding  of  said  condense r -   exchange r .  

According  to  a  p r e f e r r ed   embodiment  said  a c t u a t i n g   device  c o n s i s t s  

of  a  s e r v o m o t o r .  

For  a  c l e a r e r   unde r s t and ing   of  t h i s   invent ion   the  accompanying 

drawings  are  now  r e f e r r e d   to,  which  show  a  non-b inding   e x e m p l a r y  

embodiment,  in  which:  

Fig.  1  r e p r e s e n t s   the  schema  of  a  system  according   to  t h e  

inven t ion ;   and 



Fig.  2  shows  a  t empera ture   cha r t   of  the  a i r   flow  upstream  and 

downstream  of  the  p o s t h e a t i n g   b a t t e r y ,   according  to  t h e  

i n v e n t i o n .  

In  Fig.  1  a  known  type  of  r e f r i g e r a t i n g   c i r c u i t ,   which  is  c a l l e d   a 

main  c i r c u i t ,   is  i n d i c a t e d   with  a  P.  Said  c i r c u i t   comprises  a 

r e f r i g e r a t i n g   compressor  7,  an  exchanger  for  evapo ra t i ng   t h e  

r e f r i g e r a t i n g   f lu id   or  evapora to r   9,  an  exchanger  for  d i s s i p a t i n g  

the  condensa t ion   heat  or  condenser  13  and  an  a u x i l i a r y   two-phase  

exchanger  5,  which  is  added  to  the  c i r c u i t   according  to  t h e  

i n v e n t i o n .   If  r e q u i r e d ,   taps,   i n d i c a t e d   by  r e f e r e n c e   numbers  6  and 

8,  and  a  t h e r m o s t a t i c   valve  10  can  be  added .  

The  two-phase  exchanger  device  5  connects   the  main  c i r c u i t   P  to  a  

secondary  c i r c u i t   S  which  comprises  a  p o s t h e a t i n g   c o n d e n s e r -  

exchanger  2.  There  is  an  an t i - syphon   by-pass  1.  

There  are  also  e l e c t r i c   fans  12  and  14  for  d r iv ing   the  air   which 

flows  through  th is   c i r c u i t .  

In  the  secondary  c i r c u i t   a  s ec t ion   of  p ip ing   ( g l o b a l l y   i n d i c a t e d   by 

3)  is  provided  which  is  f l e x i b l e ,   so  tha t   i t   can  be  s e l e c t i v e l y  

moved  to  the  p o s i t i o n   i n d i c a t e d   by  the  broken  l ines   (shown  in  t h e  

f igure )   by  means  of  an  a c t u a t i n g   device,   c o n s i s t i n g   of  a  s e r v o m o t o r  

4 .  

The  same  type  of  r e f r i g e r a t i n g   f l u id   may  c i r c u l a t e   in  the  main 

c i r c u i t   P  and  in  the  secondary  c i r c u i t   S.  According  to  t h i s  



s o l u t i o n   said  f lu id   c o n s i s t s   of  R  22  Freon  gas.  Another  type  o f  

r e f r i g e r a t i n g   f lu id   may  c i r c u l a t e   in  the  secondary  c i r c u i t ,  

provided  the  bo i l ing   t e m p e r a t u r e   is  in  the  region  (+  10%)  of  t h a t  

of  the  f l u i d   c i r c u l a t i n g   in  the  main  c i r c u i t .  

Obviously,   the  size  of  the  v a r i o u s   components  is  such  as  to  a l l o w  

c o r r e c t   f unc t i on ing   of  the  c i r c u i t .   This  comes  within  the  knowledge 

of  a  t e c h n i c i a n   in  this   f i e l d .  

According  to  a  p re fe r red   embodiment  the  r e f r i g e r a t i n g   compressor  7 

is  a  5-ton  Copeland  YR  500  and  the  evaporator   9  is  made  o f  

aluminium  copper,  with  12  mm  tube  diameter   and  2.5  mm  s p a c i n g  

between  f in s ,   in  4  rows  with  flow  r a t e   of  t r e a t ed   air  about  6000  m3 

/h.  The  f r o n t   speed  on  the  e v a p o r a t i n g   b a t t e r y   is  1.8  m/sec.  

The  a i r - v e n t i l a t e d   condenser   13  is  made  up  of  a  condensing  b a t t e r y  

with  the  same  c o n s t r u c t i o n a l   c h a r a c t e r i s t i c s   as  the  e v a p o r a t o r ,  

f ron t   speed  on  the  condensing  b a t t e r y   of  3  m/sec  and  p r o p e l l e r   f a n  

for  a  flow  ra te   of  6000  m 3 /h. 

The  two-phase  exchanger  5  is  the  type  with  welded  copper  p l a t e s  

which  have  0.4  m2  exchange  s u r f a c e s .  

The  condenser -exchanger   2  is  made  with  12  mm  diameter  copper  p i p e s  

and  compact  aluminium  f i n n i n g   with  2.5  mm  spacing  in  2  rows.  The 

i n l e t   and  ou t l e t   manifolds  are  f i t t e d   in  said  condenser -exchanger  

in  such  a  way  as  to  f a c i l i t a t e   d r a i n i n g   the  f l u i d .  



in  the  s econdary   c i r c u i t   the  steam  de l i ve ry   pipes  have  a  d i a m e t e r  

of  36  mm  and  those  for  r e tu rn   of  l i q u i d   18  mm. 

The  d iameter   of  the  an t i - syphon   pipe  1  is  12  mm. 

The  f l e x i b l e   pipes  3  have  an  i n t e r n a l   tomback  cover ing   and  a 

s t a i n l e s s - s t e e l   mesh  outer  cas ing .   The  r e g u l a t i n g   motor  4  is  t h e  

thermal,   modu la t ing   type,  c o n t r o l l e d   by  an  e l e c t r o n i c   r e g u l a t o r  

with  v o l t a g e   v a r i a t i o n   from  0  to  10  V. 

The  way  the  system  opera tes   will   now  be  descr ibed   accord ing   to  t h e  

i nven t ion ,   in  which  the  air  flow  A  is  dehumidif ied   and  fed  b a c k  

into  the  same  room  at  the  r equ i red   t empera tu re .   If  d e h u m i d i f c a t i o n  

of  the  a i r   is  r e q u i r e d ,   which  en te r s   at  point   15  at  a  t e m p e r a t u r e  

(t)  of  25°C  and  humidity  content   (x)  of  12  g  of  H  0  per   kg  of  a i r ,  

i t   is  n e c e s s a r y   to  cool  the  a i r ,   by  causing  it  to  pass  t h r o u g h  

evapora to r   9,  to  a  temperature   of  15°C,  to  which  co r r e sponds   a 

humidity  of  10  g  of  H O p e r   kg  of  a i r .   The  outgoing  a i r   flow  f rom 

the  e v a p o r a t o r ,   t h e r e f o r e ,   c e r t a i n l y   has  a  sma l l e r   h u m i d i t y  

content ,   but  i t   is  colder   and  so,  if   the  outgoing  a i r   flow  from  t h e  

evapora to r   9  were  fed  into  the  room  without  f u r t h e r   h e a t i n g ,   i t  

would  cause  the  room  to  cool  down.  This  cool ing  is  not  a l w a y s  

d e s i r a b l e .  

The  c o n d e n s e r - e x c h a n g e r   2  shown  in  c i r c u i t   S  serves   p r e c i s e l y   t o  

heat  the  a i r   from  a  temperature   of  15°C  to  25°C,  so  as  to  a l t e r  

only  the  humid i ty   level   in  a  room  and  not  i ts   t e m p e r a t u r e .   As  c a n  

be  seen  in  F igure   1,  said  condense r -exchanger   2  t r a n s f e r s   a  l a r g e  



part   of  the  heat ,   e l i m i n a t e d   from  the  air   flow  through  e v a p o r a t o r  

9.  In  f ac t ,   the  waste  r e f r i g e r a t i n g   gas  from  the  compressor  in  t h e  

main  c i r c u i t   P,  which  flows  out  at  an  average  tempera ture   o f  

between  80  and  100°C,  passes  through  the  two-phase  exchanger  5  and  

causes  the  f l u id   in  the  secondary   c i r c u i t   to  bo i l .   Steam  r i s e s   and 

f i l l s   the  c o n d e n s e r - e x c h a n g e r   2,  over  which  flows  dehumidif ied   a i r  

at  a  low  t e m p e r a t u r e ,   causing  the  said  f l u id   to  condensate .   The 

secondary  c i r c u i t   is  a r ranged  so  as  to  slope  down  towards  t h e  

two-phase  exchanger  5  and  so  the  f l u id   in  the  secondary  c i r c u i t ,  

a f t e r   changing  into  a  l i q u i d ,   r e t u r n s   into  the  two-phase  e x c h a n g e r  

5  and  c loses   the  cyc le .   The  condenser   13  of  the  main  r e f r i g e r a t i n g  

c i r c u i t   is,   in  turn ,   cooled  by  a  flow  of  a i r   B  according  to  t h e  

path  shown  in  F igure   1 .  

It  is  impor tan t ,   however,  t ha t   the  exchange  capaci ty   of  s a i d  

condense r - exchange r   2  can  be  r e g u l a t e d   according  to  r e q u i r e m e n t s .  

In  order  to  do  t h i s ,   i n s t ead   of  using  the  ON-OFF  type  valves  which  

do  not  allow  p r o p o r t i o n a l - t y p e   r e g u l a t i o n ,   a  r e g u l a t i n g   means  i s  

used  accord ing   to  t h i s   i n v e n t i o n ,   which  is  made  up  of  a  f l e x i b l e  

sec t ion   3  of  p ip ing ,   said  s e c t i o n   being  s e l e c t i v e l y   moved  by  t h e  

a c t u a t i n g   device  4.  In  th is   way,  i f   s ec t ion   3  is  ra ised  to  a  h i g h e r  

level   than  tha t   of  the  condense r - exchange r   2,  the  condensed  f l u i d  

in  the  p o s t h e a t i n g   c o n d e n s e r - e x c h a n g e r   2  r e tu rns   to  the  t w o - p h a s e  

exchanger  5,  only  a f t e r   having  p a r t i a l l y   flooded  the  exchanger,   o r  

i t   does  not  r e t u r n   at  a l l ,   i f   the  p ip ing  is  ra i sed   in  such  a  way 

tha t ,   even  with  the  condense r - exchange r   2  completely  f u l l   o f  

l i q u i d ,   the  l a t t e r   cannot  t r a n s f e r   into  the  two-phase   exchanger  5 .  



The  r a i s i n g   of  the  said  f l e x i b l e '   s ec t ion   by  means  of  the  pneuma t i c  

or  e l e c t r i c   type  servomotor  allows  a  s e l e c t i v e   p r o p o r t i o n a l ,   n o t  

ON-OFF,  type  r e g u l a t i o n .   The  f lood ing   of  the  c o n d e n s e r - e x c h a n g e r  

withdraws  the  l i qu id   from  the  two-phase  exchanger  5,  reducing  i t s  

exchange  sur face   for  the  bo i l i ng   ac t ion .   In  t h i s   way  the  s u p p l i e d  

h e a t i n g   capac i ty   is  r e g u l a t e d .   The  diagram  in  Figure  2  shows  an  

example  of  programming  the  sys tem's   f u n c t i o n i n g .   In  said  d iagram 

area  Al  r e f e r s   to  the  use  of  p o s t h e a t i n g ,   area  Bl  r e f e r s   t o  

i n a c t i v i t y   due  to  no  requ i rement   for  p o s t h e a t i n g   and  Cl  is  t h e  

modula t ion   area.  In  Figure  2  the  sign  (o)  r e p r e s e n t s   t h e  

t e m p e r a t u r e   of  the  a i r   flow  upstream  of  exchanger  2  and  the  s i g n  

(x)  i n d i c a t e s   the  t empera ture   downstream  of  exchanger  2.  The Δ  t  

ob t a ined   is  on  average  5°C.  At  a  flow  ra te   of  6000  m 3 /h  about  8500 

Kcal/h  are  r e c o v e r e d .  

It  is  ev ident   that   in  th is   way  p o s t h e a t i n g   can  be  achieved  by 

r e c o v e r i n g   heat  from  the  r e f r i g e r a t i n g   c i r c u i t   which  would 

o the rwi se   be  wasted.  Such  a  system  is,  t h e r e f o r e ,   economical.   I n  

a d d i t i o n ,   if  there  is  a  mal func t ion   in  the  secondary  c i r c u i t   S,  t h e  

main  c i r c u i t   P  con t inues   to  func t ion   normal ly .   Therefore ,   if  a 

p o s t h e a t i n g   ba t t e ry   of,  for  example,  the  e l e c t r i c   type  is  p r o v i d e d ,  

the  system  is  able  to  func t ion   well  without  having  to  s t o p .  

It  is  ev iden t   that   in  th is   way  al l   the  p r e - e s t a b l i s h e d   o b j e c t i v e s  

are  a c h i e v e d .  



1.  System  for  p o s t h e a t i n g   a i r   in  d i r e c t - e x p a n s i o n  

c o n d i t i o n e r s ,   usable   in  combination  with  a  normal  r e f r i g e r a t i n g  

c i r c u i t   (P),  compr i s ing   a  compressor  (7),  a  condenser   (13),  and  an 

e v a p o r a t o r   (9),  c h a r a c t e r i z e d   by  the  fac t   t h a t   in  said  r e f r i g e r a t -  

ing  c i r c u i t   at  l e a s t   one  i n t e rmed ia ry   two-phase   exchanger  e l e m e n t  

(5)  is  inc luded ,   s i t u a t e d   in  the  c i r c u i t   downstream  of  t h e  

e v a p o r a t o r   (9),  said  exchanger  element  being  connected  to  at  l e a s t  

one  secondary  a u x i l i a r y   c i r c u i t   (S)  compr i s ing   a  c o n d e n s e r -  

exchanger   element  (12),  s u i t a b l e   for  c a r r y i n g   out  the  p o s t h e a t i n g ,  

and  a  means  (3,  4)  for  r e g u l a t i n g   the  h e a t i n g   capac i ty   s u p p l i e d  

from  the  p o s t h e a t i n g   condenser -exchanger   e l e m e n t .  

2.  A  system  accord ing   to  claim  1,  c h a r a c t e r i z e d   by  the  f a c t  

t h a t   in  said  secondary  c i r c u i t   (S l )   the  same  r e f r i g e r a t i n g   f l u i d  

c i r c u l a t e s   as  in  the  main  c i r c u i t   ( P ) .  

3.  A  system  according   to  claim  1,  c h a r a c t e r i z e d   by  the  f a c t  

t h a t   in  said  secondary  c i r c u i t   (Sl)  a  r e f r i g e r a t i n g   f l u i d  

c i r c u l a t e s ,   d i f f e r e n t   from  the  one  f lowing  in  the  main  c i r c u i t   ( P ) ,  

s a id   r e f r i g e r a t i n g   f l u i d   in  the  secondary  c i r c u i t   (S)  having  a  

b o i l i n g   t empera tu re   in  the  region  o f  +   10%  of  the  b o i l i n g  



uemperature  of  the  r e f r i g e r a t i n g   f l u i d   in  the  main  c i r c u i t .  

4.  A  system  according   to  claim  1,  c h a r a c t e r i z e d   by  the  f a c t  

tha t   said  in te rmediary   two-phase   exchanger   (5)  is  placed  at  l e a s t  

0.5  m  lower  than  the  c o n d e n s e r - e x c h a n g e r   (2)  of  the  p o s t h e a t i n g  

secondary  c i r c u i t .  

5.  A  system  according  to  claim  1,  c h a r a c t e r i z e d   by  the  f a c t  

that   the  r egu l a t i ng   means  in  the  secondary  c i r c u i t   (S)  i s  

mechanical   and  made  up  of  at  l e a s t   one  f l e x i b l e   sect ion  (3)  of  t h e  

p ip ing  which  receives   the  r e f r i g e r a t i n g   f l u id ,   said  f l e x i b l e  

s ec t i on   (3)  being  s e l e c t i v e l y   moved  by  an  a c t u a t i n g   device  (4),  s o  

as  to  be  placed  at  a  l eve l   h igher   than  tha t   of  the  p o s t h e a t i n g  

condenser -exchanger   (2)  and  thus  cause  at  l e a s t   p a r t i a l   f looding  o f  

said  p o s t h e a t i n g   condenser-   exchanger   ( 2 ) .  

6.  A  system  according   to  claim  5,  c h a r a c t e r i z e d   by  the  f a c t  

that   said  ac tua t ing   device  (9)  is  made  up  of  an  e l e c t r i c   o r  

mechanical   type  s e rvomoto r .  
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