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@)  High  voltage  transformer  and  method. 

@  A  high  voltage  transformer  includes  a  gas  permeable  crepe 
paper  envelope  (15,  27)  wrapped  around  the  transformer 
windings  (5,  7,  21).  The  windings  and  crepe  paper  envelope 
are  encapsulated  in  a  gas  impermeable  material  (31)  using 
standard  resin  casting  techniques  and  then  impregnated  with 
gaseous  SFe  (35)  which  is  a  self-healing  dielectric  gas.  The 
crepe  paper  envelope  prevents  the  resin  coating  material  from 
penetrating  the  windings,  thus  allowing  better  diffusion  and 
contact  of  the  dielectric  gas  with  the  windings. 



Background  of  the  I n v e n t i o n  

F ie ld   of  the  I n v e n t i o n  

The  p r e s e n t   i nven t ion   r e l a t e s   to  e l e c t r i c a l   t r a n s f o r m e r s   and ,  

more  p a r t i c u l a r l y ,   to  an  ar rangement   for  e n c a p s u l a t i n g   and  

impregnat ing  the  e l e c t r i c a l   windings  of  a  t r ans fo rmer   with  a  
d i e l e c t r i c   g a s .  

D e s c r i p t i o n   of  the  Pr io r   A r t  

E l e c t r i c a l   t r a n s f o r m e r s   cane  in  a  wide  v a r i e t y   of  s t y l e s   and  

vo l tage   r a t i n g s .   One  type  of  t r ans fo rmer   is  used  to  c o n v e r t  

medium-to-high  v o l t a g e s   (e.g.   s e v e r a l   hundred  to  s e v e r a l   t h o u s a n d  

vol ts )   c a r r i e d   by  e l e c t r i c a l   t r a n s m i s s i o n   l i n e s   to  r e l a t i v e l y   low 

vo l t ages   (e.g.   a  few  hundred  vol t s )   for  d i s t r i b u t i o n   to  customers  o r  
for  powering  e q u i p m e n t .  

Because  of  the  high  vo l t ages   p r e s e n t   on  the  windings  of  such  a  
t r a n s f o r m e r ,   m i c r o - a r c i n g   may  occur  between  the  windings  or  o t h e r  

surrounding  m a t e r i a l s   which  can  cause  shor t   c i r c u i t s   and  e a r l y  
f a i l u r e   of  the  t r a n s f o r m e r .  

One  s o l u t i o n   to  t h i s   problem  of  m ic ro -a r c ing   has  involved  t h e  

use  of  a  s o - c a l l e d   " se l f   hea l ing"   d i e l e c t r i c   gas,   such  as  s u l f u r  

h e x a f l u o r i d e   (SF6)  which  is  used  to  i np regna t e   the  winaings  of  t h e  

t r a n s f o r m e r .   Such  a  gas  has  the  p rope r ty   of  r ap id ly   r ecombin ing  

toge ther   even  in  the  p resence   of  an  e l e c t r i c a l   arc  that   would 

o therwise   tend  to  d i s a s s o c i a t e   the  molecules   of  the  gas.  T h i s  

ac t ion   of  the  gas  ac ts   to  "quench"  any  such  arcs   before   damage 

occurs  to  the  t r ans fo rmer   windings  or  other   sur rounding   m a t e r i a l s .  

I t   has  been  the  p r a c t i c e   to  e n c a p s u l a t e   such  t r a n s f o r m e r s   by 

applying  a  r e s in   molding  compound  d i r e c t l y   to  the  e x t e r i o r   p o r t i o n s  

of  the  e l e c t r i c a l   windings.   The  d i e l e c t r i c   gas  is  then  i n t r o d u c e d  

in to   the  spaces  between  the  r e s i n   e n c a p s u l a t i o n   m a t e r i a l   and  t h e  

windings  by  means  of  a  vacuum  impregnat ion   t e c h n i q u e .  



However,  the  foregoing  arrangement   has  a  s e r ious   d i s a d v a n t a g e   i n  

tha t   the  r e s i n   e n c a p s u l a t i o n   m a t e r i a l ,   which  is  in  d i r e c t   c o n t a c t  

with  the  t r ans fo rmer   windings,   can  form  voids  or  small  s e a l e d  

pockets   around  the  windings  into  which  the  d i e l e c t r i c   gas  c a n n o t  

reach.   I t   has  been  found  tha t   these  voids  or  pockets   are  sources   o f  

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

between  windings  through  these  v o i d s .  

Summary  of  the  I n v e n t i o n  

I t   is  a  gene ra l   ob jec t   of  the  p r e s e n t   i nven t ion   to  provide  a n  

improved  e l e c t r i c a l   t r ans fo rmer   or  other   e l e c t r i c a l   device   hav ing  

e l e c t r i c a l   windings  and  to  provide   a  method  of  manufacture   of  s a i d  
d e v i c e .  

This  and  other  o b j e c t s   are  a t t a i n e d ,   in  accordance  with  one 
aspec t   of  the  i n v e n t i o n   by  an  e l e c t r i c a l   device   having  at  l e a s t   one 
set  of  e l e c t r i c a l   windings  compris ing  at  l e a s t   one  layer   of  a  g a s  
permeable  and  e l e c t r i c a l l y   i n s u l a t i n g   m a t e r i a l   d i sposed   around  t h e  

e l e c t r i c a l   windings;  at  l e a s t   one  layer   of  a  gas  impermeable  and 

e l e c t r i c a l l y   i n s u l a t i n g   m a t e r i a l   d i sposed   around  the  gas  p e r m e a b l e  

m a t e r i a l ;   and  a  d i e l e c t r i c   gas  d isposed  between  the  e l e c t r i c a l  

windings  and  the  gas  impermeable  l ayer   and  imgregnat ing  the  g a s  

permeable  layer   and  e l e c t r i c a l   w i n d i n g s .  

Another  a spec t   of  the  i n v e n t i o n   i nc ludes   a  method  of  i n s u l a t i n g  

an  e l e c t r i c a l   device   having  at  l e a s t   one  set   of  e l e c t r i c a l   w i n d i n g s  

compris ing  the  s teps   of :   (a)  wrapping  at  l e a s t   one  layer   of  a  g a s  

permeable  and  e l e c t r i c a l l y   i n s u l a t i n g   m a t e r i a l   about  the  e l e c t r i c a l  

windings;   (b)  forming  at  l e a s t   one  layer   of  a  gas  impermeable  and  

e l e c t r i c a l l y   i n s u l a t i n g   m a t e r i a l   about  the  gas  permeable  m a t e r i a l ;  

and  (c)  impregnat ing  the  gas  permeable  layer   ana  the  windings  with  a  

d i e l e c t r i c   g a s .  



Brief   D e s c r i p t i o n   of  the  Drawing  F i g u r e s  

These  and  other   f e a t u r e s   and  advantages   of  the  p r e s e n t   i n v e n t i o n  

wi l l   be  apparen t   from  the  fo l lowing   d e t a i l e d   d e s c r i p t i o n   of  t h e  

p r e f e r r e d   embodiment,  when  taken  in  c o n j u n c t i o n   with  the  appended 

drawing  f i g u r e s   w h e r e i n :  

Figure  1  is  a  cut-away  p e r s p e c t i v e   view  of  the  secondary  of  a  
t r ans fo rmer   c o n s t r u c t e d   in  accordance  with  the  p r i n c i p l e s   of  t h e  

p re sen t   i nven t ion   p r io r   to  e n c a p s u l a t i o n ;   and  

Figure  2  is  a  cut-away  p e r s p e c t i v e   view  of  a  f i n i s h e d ,  

e n c a p s u l a t e d   t r ans fo rmer   formed  in  accordance  with  the  p r i n c i p l e s   o f  

the  p r e sen t   i n v e n t i o n .  

De ta i l ed   D e s c r i p t i o n   of  the  P r e f e r r e d   Embodiment 

Figure  1  shows  the  secondary  windings  and  a s s o c i a t e d   components  
of  a  vo l t age   t r ans fo rmer   which  is  c o n s t r u c t e d   in  accordance  with  t h e  

p r i n c i p l e s   of  the  p r e sen t   i n v e n t i o n .   Secondary  windings  un i t   1 

comprises   a  g e n e r a l l y   r e c t a n g u l a r   c o i l   form  3  formed  from  a n  
i n s u l a t o r ,   such  as  ca rdboard   or  p l a s t i c ,   about  which  is  wound  f i r s t  

and  second  windings  5  and  7,  s epa ra t ed   by  a  spacer  9,  formed  f rom 

paper .   Windings  5  and  7  are  formed  trom  a  con t inuous   l engtn   o f  

e l e c t r i c a l l y   conduc t ive   m a t e r i a l ,   such  as  wire,  and  are  connected  t o  

e x t e r n a l   dev ices   (not  shown)  through  secondary  t e r m i n a l s   11  and  13.  

As  shown  in  F igure   1,  a  layer   of  a  th in ,   f l e x i b l e ,   gas  pe rmeab le  

and  e l e c t r i c a l l y   i n s u l a t i n g   m a t e r i a l   15,  such  as  crepe  paper ,   i s  

wrapped  around  at  l e a s t   a  p o r t i o n   of  secondary  windings  5  and  7 .  

While  in  Figure  1  the  gas  permeable  m a t e r i a l   is  shown  as  o n l y  

covering  a  p o r t i o n   of  the  secondary  windings,   i t   wi l l   be  u n d e r s t o o d  

tha t   gas  permeable  m a t e r i a l   15  may  be  wrapped  so  as  to  c o m p l e t e l y  

cover  the  exposed  s u r f a c e s   of  windings  5  and  7.  



P r e f e r a b l y ,   the  gas  permeable  m a t e r i a l   used  is  an  e l e c t r i c a l  

grade  crepe  paper.   Such  a  m a t e r i a l   has  a  d i e l e c t r i c   s t r e n g t h   in  t h e  

range  of  150  vo l t s   per  mil  t h i c k n e s s   and  a  low  ash  c o n t e n t .  

E l e c t r i c a l   grade  crepe  paper  is  p r e f e r r e d   s ince   i t   is  i n h e r e n t l y  

f l e x i b l e   and  s t r e t c h a b l e   and  thus  wi l l   conform  to  any  i r r e g u l a r i t i e s  

in  the  su r f ace   of  the  e l e c t r i c a l   windings  and  around  any  angles  o r  

bends  tha t   these  windings  make.  The  t h i ckness   ana /or   number  o f  

l ayers   of  the  gas  permeable  m a t e r i a l   is  e m p i r i c a l l y   s e l e c t e d   i n  

accordance  with  the  assumed  maximum  vol tage   which  might  be  a p p l i e d  

to  the  t r ans fo rmer   windings.   That  i s ,   the  higher   the  vo l t age   t h e  

t r ans fo rmer   w i l l   be  t e s t e d   at ,   the  t h i cke r   the  crepe  paper  a n d / o r  

the  g r e a t e r   the  number  of  l ayers   employed.  

It   should  a lso   be  noted  t h a t ,   at  l e a s t   for  a  lower  vo l tage   ( e . g .  
15  k i l o v o l t s   or  less)   t r a n s f o r m e r ,   the  gas  permeable  m a t e r i a l   is  n o t  

s p i r a l l y   wound  about  the  e l e c t r i c a l   windings,   but  r a the r   is  a p p l i e d  

as  a  s i ng l e   p iece   which  does  not  s u b s t a n t i a l l y   over lap   i t s e l f   at  any 
given  p o i n t .   This  reduces  the  weight  and  bulk  of  the  gas  p e r m e a b l e  
m a t e r i a l   used,  as  compared  to  p r i o r   a r t   a r rangements   where  such  

m a t e r i a l   is  wound  about  the  s e c o n d a r i e s   in  a  s p i r a l   f a sh ion .   A t  

higher   v o l t a g e s   (e.g.   above  15  k i l o v o l t s )   one  or  more  of  the  l a y e r s  
of  gas  permeable  m a t e r i a l   may  be  wrapped  and/or   s p i r a l l y   wound  a b o u t  

the  t r ans fo rmer   windings  to  i nc r ea se   the  r e s u l t a n t   d i e l e c t r i c  

s t r e n g t h   of  the  w r a p p i n g .  

A  b a r r i e r   17  is  d isposed  around  the  completed  secondary  w i n d i n g s  

un i t .   B a r r i e r   17  is  formed  from  an  i n s u l a t i n g   m a t e r i a l ,   such  a s  

k r a f t   paper  and  serves   to  i n s u l a t e   the  secondary  windings  un i t   f rom 

the  primary  windings  which  are  subsequen t ly   formed  around  t h e  

secondary  windings  u n i t .  

As  shown  in  F igure   2,  the  primary  windings  unit   19  comprises   a  

s e r i e s   of  c o n c e n t r i c   e l e c t r i c a l   windings  21  wound  about  s e c o n d a r y  

windings  un i t   1.  Primary  windings  21  are  connected  to  e x t e r n a l  

devices   through  primary  t e r m i n a l s   23  and  2 5 .  



A  layer   of  gas  permeable  m a t e r i a l   27,  such  as  crepe  paper ,   i s  

wrapped  about  primary  winnings  21  in  a  f ash ion   i d e n t i c a l   to  tha t   o f  

the  secondary  windings  un i t   1.  A  layer   of  s t a t i c   s h i e l d i n g   m a t e r i a l  

29,  formed  from  a  conduct ive   or  semiconduct ive   m a t e r i a l ,   such  a s  

copper  mesh  or  m e t a l l i z e d   paper  or  p l a s t i c ,   is  wound  about  t h e  

e x t e r i o r   of  the  primary  windings  un i t   19.  

After   the  secondary  and  primary  windings  un i t s   have  been  wrapped 
with  the  gas  permeable  m a t e r i a l   and  assembled  toge the r   as  shown  i n  

Figure  2,  a  l ayer   of  a  gas  impermeable,   moldable  m a t e r i a l   is  fo rmed 

around  the  assembled  secondary  and  primary  windings  u n i t s   1  and  19.  

P r e f e r a b l y ,   the  gas  inpermeable   m a t e r i a l   is  an  epoxy  r e s i n .   T h i s  

enables   the  assembled  t r ans fo rmer   to  be  e n c a p s u l a t e d   in  a  s i m p l e  

o n e - s t e p   r e s i n   c a s t i n g   p rocess .   Of  cou r se ,   o ther   well-known  t y p e s  

of  p l a s t i c   molding  compounds  could  be  u s e d .  

P r io r   to  e n c a p s u l a t i o n   with  gas  impermeable  m a t e r i a l   31,  a  

one-way  s e a l a b l e   valve  33  is  a r ranged  as  shown  in  F igure   2  so  as  t o  
enable   the  i n t r o d u c t i o n   of  a  d i e l e c t r i c   gas  35  in to   the  i n t e r i o r   o f  

the  e n c a p s u l a t e d   t r a n s f o r m e r .   The  d i e l e c t r i c   gas  p r e f e r a b l y   i s  

s u l f u r   h e x a f l u o r i d e   (SF6)  or  d ia tomic   n i t r ogen   (N2).  Ni t rogen  may 
be  used  in  t r a n s f o r m e r s   ra ted   for  up  to  15  k i l o v o l t s ,   while  s u l f u r  

h e x a f l u o r i d e   may  be  used  in  t r a n s f o r m e r s   having  h igher   and  lower  

vo l t age   r a t i n g s .  

A  p a r t i c u l a r   advantage  of  such  d i e l e c t r i c   gases ,   and  e s p e c i a l l y  

s u l f u r   h e x a f l u o r i d e ,   is  tha t   they  are  " s e l f - h e a l i n g " ,   i . e .   even  i f  

d i s a s s o c i a t e d   due  to  the  presence   of  an  e l e c t r i c a l   arc,   they  q u i c k l y  

recombine  and  act   to  quench  the  arc  and  thereby  prevent   damage  f rom 

occur r ing   to  the  windings  or  ad j acen t   s t r u c t u r e s .   Such  gases   a l s o  

have  the  advantage  of  having  a  higher   d i e l e c t r i c   s t r e n g t h   than  a  

vacuum  or  a i r .   In  p a r t i c u l a r ,   s u l f u r   h e x a f l u o r i d e   can  have  a  

d i e l e c t r i c   s t r e n g t h   of  up  to  10  times  tha t   of  a i r   and  b e  

approximate ly   100  times  as  e f f e c t i v e   as  air   in  quenching  an  a r c .  

The  gaseous  d i e l e c t r i c   35,  which  is  drawn  in to   the  i n t e r i o r   o f  

the  e n c a p s u l a t e d   t r ans fo rmer   using  a  vacuum  impregnat ion   t e c h n i q u e ,  



d i f f u s e s   through  the  gas  permeable  p r o t e c t i v e   l aye r s   15  and  27  and  

through  and  around  the  primary  and  secondary  windings  21,  5  and  7 .  

The  use  of  a  gas  permeable  m a t e r i a l ,   such  as  crepe  paper ,   as  a  

p r o t e c t i v e   layer   around  the  primary  and  secondary  windings  i n s u r e s  

tha t   the  gas  impermeable  m a t e r i a l   which  e n c a p s u l a t e s   the  t r a n s f o r m e r  

wi l l   not  p e n e t r a t e   between  the  pr imary  or  secondary  windings,   and 

thereby  p reven t s   the  format ion   of  voids  or  a i r   pockets   in  the  g a s  

inpermeable  m a t e r i a l   which  h e r e t o f o r e   have  been  known  sources   o f  

f a i l u r e ,   due  to  arc ing  between  the  windings  through  such  v o i d s .  

The  c c c p l e t e d   t r ans fo rmer   inc ludes   a  magnetic  core  un i t   37,  a s  
shown  in  dashed  o u t l i n e   in  Figure  2 .  

Transformers   c o n s t r u c t e d   in  accordance  with  the  p r i n c i p l e s   o f  

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

c h a r a c t e r i s t i c s   ( i . e .   r e s i s t a n c e   to  arcing  between  windings  and 

a s s o c i a t e d   components)  than  those  not  using  a  gas  p e r m e a b l e  

p r o t e c t i v e   l aye r .   This  r e s u l t s   in  a  t r ans fo rmer   which  is  l e s s  
l i k e l y   to  f a i l   under  high  app l ied   v o l t a g e s .  

While  t h e   p r e s e n t   i nven t ion   has  been  desc r ibed   in  c o n s i d e r a b l e  

d e t a i l ,   i t   wi l l   be  unders tood  tha t   va r ious   changes  and  m o d i f i c a t i o n s  

wi l l   occur  to  those  s k i l l e d   in  the  a r t .   Thus  while  the  p r e s e n t  
i n v e n t i o n   has  been  de sc r i bed   with  r e s p e c t   to  the  c o n s t r u c t i o n   of  a  

vo l tage   t r a n s f o r m e r ,   the  p r i n c i p l e s   d i s c l o s e d   he r e in   may  be  u s e d  

with  other   types  of  t r a n s f o r m e r s ,   such  as  c u r r e n t   t r a n s f o r m e r s ,   and  

for  other   types  of  devices   using  e l e c t r i c a l   windings,   such  a s  

s o l e n o i d s .   Accord ingly ,   the  foregoing   d e s c r i p t i o n   of  the  p r e f e r r e d  

embodiment  of  the  i nven t ion   is  in tended  to  be  merely  i l l u s t r a t i v e ,  

but  not  l i m i t i v e ,   of  the  i nven t ion   as  de f ined   by  the  c l a i m s .  



1.  An  e l e c t r i c a l   device  having  at  l e a s t   one  set   of  e l e c t r i c a l  

windings  c h a r a c t e r i z e d   by :  

at  l e a s t   one  layer   of  a  gas  permeable  and  e l e c t r i c a l l y  

i n s u l a t i n g   m a t e r i a l   d i sposed   around  the  e l e c t r i c a l   w i n d i n g s :  

at  l e a s t   one  layer   of  a  gas  impermeable  and  e l e c t r i c a l l y  

i n s u l a t i n g   m a t e r i a l   d i sposed   around  the  gas  permeable  m a t e r i a l ;   and  

a  d i e l e c t r i c   gas  d i sposed   between  the  e l e c t r i c a l   windings  and 

the  gas  impermeable  layer   and  impregnat ing   the  gas  permeable  l a y e r  
and  e l e c t r i c a l   w i n d i n g s .  

2.  The  device   of  claim  1  c h a r a c t e r i z e d   in  tha t   the  g a s  

permeable  m a t e r i a l   is  an  e l e c t r i c a l   grade  crepe  p a p e r .  

3.  The  device  of  claim  1  o r   2  c h a r a c t e r i z e d   in  tha t   at  l e a s t  
one  layer   of  the  gas  permeable  m a t e r i a l   does  not  s u b s t a n t i a l l y  

over lap   i t s e l f .  

4.  The  device   of  claim  1,  2  or  3  c h a r a c t e r i z e d   in  that   the  g a s  
inpermeable  m a t e r i a l   is  a  moldable  m a t e r i a l .  

5.  The  device  of  claim  4  c h a r a c t e r i z e d   in  tha t   the  mo ldab le  

m a t e r i a l   is  an  epoxy  r e s i n .  

6.  The  device   of  any  p rev ious   claim  c h a r a c t e r i z e d   by  a  

s e a l a b l e   valve  means  d i sposed   in  the  gas  impermeable  layer   f o r  

in t roduc ing   the  d i e l e c t r i c   gas  in to   c o n t a c t   with  the  gas  pe rmeab le  

m a t e r i a l   and  e l e c t r i c a l   w i n d i n g s .  

7.  The  device   of  any  p rev ious   claim  c h a r a c t e r i z e d   in  tha t   t h e  

d i e l e c t r i c   gas  is  diatomic  n i t r o g e n   (N2).  



8.  The  device  of  any  previous   claim  c h a r a c t e r i z e d   in  tha t   t h e  

d i e l e c t r i c   gas  is  su l fu r   h e x a f l u o r i d e   (SF6) .  

9.  The  device  of  any  previous   c la im  c h a r a c t e r i z e d   in  tha t   t h e  

device  is  a  t r a n s f o r m e r .  

10.  A  method  of  i n s u l a t i n g   an  e l e c t r i c a l   device  having  at  l e a s t  

one  set   of  e l e c t r i c a l   windings  c h a r a c t e r i z e d   by  the  s teps   o f :  

(a)  wrapping  at  l e a s t   one  layer   of  a  gas  permeable  and 

e l e c t r i c a l l y   i n s u l a t i n g   m a t e r i a l   about  the  e l e c t r i c a l   w i n d i n g s ;  

(b)  forming  at  l e a s t   one  layer   of  a  gas  impermeable  and 

e l e c t r i c a l l y   i n s u l a t i n g   m a t e r i a l   about  the  gas  permeable  m a t e r i a l ;  

and 

(c)  i np regna t ing   the  gas  permeable  layer   and  the  windings  w i t h  

a  d i e l e c t r i c   g a s .  

11.  The  method  of  claim  10  c h a r a c t e r i z e d   in  tha t   the  g a s  
permeable  m a t e r i a l   is  an  e l e c t r i c a l   grade  crepe  p a p e r .  

12.  The  method  of  claim  10 or   11  c h a r a c t e r i z e d   in  that   the  g a s  
permeable  m a t e r i a l   is  wound  so  tha t   i t   does  not  s u b s t a n t i a l l y  

over lap   i t s e l f .  

13.  The  method  of  claim  10,  11  or  12  c h a r a c t e r i z e d   in  tna t   t h e  

gas  inpermeable  layer   is  formed  from  a  moldable  m a t e r i a l   and  i s  

molded  about  the  gas  permeable  layer  to  form  a  covering  t h e r e o v e r .  

14.  The  method  of  any  one  of  c laims  10-13  c h a r a c t e r i z e d   in  t h a t  

the  moldable  m a t e r i a l   is  an  epoxy  r e s i n .  

15.  The  method  of  any  one  of  c laims  10-14  c h a r a c t e r i z e d   by  t h e  

s tep  of  a r ranging  s e a l a b l e   valve  means  in  tne  gas  impermeable  l a y e r  

to  f a c i l i t a t e   i n t r o d u c t i o n   of  the  d i e l e c t r i c   gas  in to   c o n t a c t   w i t h  

the  gas  permeable  layer  and  the  e l e c t r i c a l   w i n d i n g s .  



16.  The  method  of  any  one  of  c laims  10-15  c h a r a c t e r i z e d   in  t h a t  

the  d i e l e c t r i c   gas  is  d i a t a n i c   n i t rogen   (N2).  

17.  The  method  of  any  one  of  c laims  10-15  c h a r a c t e r i z e d   in  t h a t  

the  d i e l e c t r i c   gas  is  s u l f u r   h e x a f l u o r i d e   (SF6) .  
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