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T h e  T w i n  S ta b i l i s e d  D . C ,  S u p p l y  P P 3  is a  p o r t a b l e  
i n s t r u m e n t  p r o v i d i n g  t w o  i n d e p e n d e n t  a n d  f l o a t i n g  
s t ab i l i sed  d .c .  s up p l i e s ,  e a c h  v a r i a b l e  f r o m  0 to  30V at  
1A m a x i m u m .  T h e  t w o  s u p p l i e s  c a n  b e  used  s e p a r a t e l y ,  
o r  c o n n e c t e d  in se r i es  t o  p r o v i d e  a m a x i m u m  o u t p u t  o f  
6 0 V  a t  1A.

In  b o t h  s e c t i o n s  o f  t h e  i n s t r u m e n t ,  t h e  r a n g e  is c o v e r e d  
in t h re e  o v e r l a p p i n g  n o m i n a l  10V s t eps ,  w i t h  fine 
a d j u s t m e n t  p r o v i d e d  by  a  v a r i a b l e  c o n t r o l  d i r e c t l y  
c a l i b r a t e d  in vol t s .  A  v o l t m e t e r  a n d  a  d u a l - r a n g e  
a m m e t e r  a r e  p r o v i d e d ,  a n d  t h es e  c a n  be  s w i t c h e d  
i n d e p e n d e n t l y  to  m o n i t o r  e i t h e r  se c t i on .

B o t h  s e c t i o n s  a r e  p r o v i d e d  w i t h  f o u r  t e r m i n a l  o u t p u t  
n e t w o r k s  w h i c h  v i r t ua l ly  e l i m i n a t e  t he  effect  o f

1 1ntroduction

re s i s t an c e  in t h e  c o n n e c t i n g  l ea ds  t o  t h e  l oa d .

O v e r l o a d  p r o t e c t i o n  is e f fec ted  by  a n  e l e c t r o n i c  c i r cu i t  
w h i c h  a f f o r d s  c o m p l e t e  p r o t e c t i o n  a g a i n s t  b o t h  
p r o g r es s i ve  a n d  s u d d e n  s h o r t  c i r c u i t  o v e r l o a d s .  T h i s  
c i r c u i t  is reset  f r o m  t h e  f r o n t  p a n e l  by o p e r a t i o n  o f  t he  
o n / o f f  swi t ch .

T h e  i n s t r u m e n t  will  o p e r a t e  f r o m  a.c.  s u p p l i e s  o f  90  to  
130V a n d  2 00  t o  2 40V.  F u s e s  a r e  p r o v i d e d  t o  p r o t e c t  
a g a i n s t  b o t h  s u p p l y  s u r g e s  a n d  i n t e r n a l  c o m p o n e n t  
fa i lure .  T h e  T w i n  S t a b i l i se d  D . C .  S u p p l y  P P 3 R  is a 
19- inch r ac k  m o u n t i n g  v e r s i o n  o f  t he  P P 3 .  T h e  spec i f i 
c a t i o n  is i d en t i ca l  t o  t h e  P P 3  b u t  t h e  P P 3 R  h a s  t h e  
a d d i t i o n a l  faci l i ty o f  t h e  o u t p u t  b e i n g  a v a i l a b l e  o n  a 
10-way t e r m i n a l  b l o ck  a t  t h e  r e a r  o f  t h e  i n s t r u m e n t .
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2 Spec ifica tion

P o w e r  R e q u i r e m e n t s  T h e  i n s t r u m e n t  o p e r a t e s  
f r o m  a n  a.c.  s u p p l y  o f  9 0  t o  130V,  o r  200 t o  240V,  a t  
40  to  60e/s,

P e r f o r m a n c e  ( e a c h  u n i t )  o u t p u t  v o l tA G F .  O t o  
30V d.c.  in t h r e e  o v e r l a p p i n g  r ang es ,  0  to  10V,  10 to  
20V a n d  20 t o  30V.

OUTPUT CURRENT O t o l A ,

o u t p u t  i m p e d a n c e  d . c . —  less t h a n  0-01 o h m s ,  
a.c.  ( u p  t o  lOOkc/s)— less t h a n  0*2 o h m s .

r ip p l e  Less t h a n  I m V  p e a k - t o - p e a k .

s t a b i l i s a t i o n  A l l o w a b l e  s u p p l y  v a r i a t i o n  f r o m  n o m i 
nal  v a lu e  is j _7° , 0 b e f o r e  loss  o f  s t a b i l i s a t i o n  o r  
c o m p o n e n t  o v e r l o a d i n g  o c c u r s .  C h a n g e  o f  o u t p u t  
vo l tages  d u e  t o  s u p p l y  i n p u t  v a r i a t i o n  o f  ± 7 %  is 
a p p r o x i m a t e l y  lOmV.

M e t e r i n g  T w o  m e t e r s  a r e  f i t t e d : a n  a m m e t e r  w h i c h  
c a n  b e  s w i t c h e d  t o  e i t he r  s u p p l y ,  r a n g e s  0  t o  1A a n d  0 
t o  0 -1 A  F . S . D . ; a  v o l t m e t e r  w h i c h  c a n  b e  s w i t c h e d
l o  r e a d  e i t h e r  o u t p u t  v o l t a g e  w i t h  a n  a c c u r a c y  o f

2°/

V o l t a g e  C a l i b r a t i o n  T h e  c o a r s e  a n d  l ine v o l t a g e  
s e t t i n g  c o n t r o l s  a r c  c a l i b r a t e d  t o  a n  a c c u r a c y  o f  
a p p r o x i m a t e l y  0-2V,  u s in g  e x t e r n a l  m et e r s .

O v e r l o a d  P r o t e c t i o n  P r o v i d e d  by  e l e c t r o n i c  c u t 
o u t s  w h i c h  c a n  b e  reset  f r o m  t h e  f r o n t  p a n e l .

O p e r a t i n g  T e m p e r a t u r e  T h e  i n s t r u m e n t  c a n  
o p e r a t e  a t  full l o a d  in a m b i e n t  t e m p e r a t u r e s  u p  to 
35 ( ' .  .

D i m e n s i o n s  P P 3  W i d t h  I8in. ,  d e p t h  1 U i n . ,  he ig ht  
13 j in .  (46 x 29 • 34cm) .

D i m e n s i o n s  P P 3 R  W i d t h  I9 i n . ,  h e i g h t  1 2 | i n . ,  
d e p t h  9£ i n.  b e h i n d  p a n e l  a n d  I J in .  p r o j e c t i n g  in f r on t  
o f  pa ne l '  (48-25 x 31 x [24 +  3-5]cm).

W e i g h t  381b (17kg) .

F in i s h  P P 3  D a r k  b l u e  m e t a l  c a s e  w i t h  l ight  g r ey  
f r o n t  p a n e l  a n d  m e d i u m  g r ey  s u r r o u n d .  Al l  c o l o u r s  to 
B . S . 2660.  C a s e  t in t  N o .  7 - 0 8 6 ,  f r o n t  p a n e l  t i n t  N o .  
9 - 0 9 3 ,  f r o n t  p a n e l  s u r r o u n d  t int  N o ,  9 - 0 9 5 .

P P 3 R  P a n e l  a n d  p r o t e c t i o n  c o v e r  d a r k  a d m i r a l t y  g r ey  
t o  B . S .3 8 1 . C ,  t in t  N o .  632.



3 O p e ra t in g  In s tru c tio n s

W a r n i n g  ,

T h i s  i n s t r u m e n t  uses  t r a ns i s to r s ,  a n d  f o r  t hi s  r e a s o n  it 
s h o u l d  n o t  be  o p e r a t e d  in a m b i e n t  t e m p e r a t u r e s  in 
excess  o f 3 5 ° C  (95 F) ,  o r  u n d e r  c o n d i t i o n s  w h i c h  l imit  
f ree c i r c u l a t i o n  o f  a i r  t h r o u g h  t h e  v e n t i l a t i o n  p ane l s .

3.1 P r e p a r a t i o n s  f o r  u s e

R e m o v e  t he  r e c t a n g u l a r  p l a t e  t h a t  c o v e r s  t h e  a .c.  
s u p p l y  s o c k e t  a t  t he  r e a r  o f  t h e  case ,  a n d  e n s u r e  t h a t  
t he  s u p p l y  v o l t a g e  a d j u s t m e n t  p a n e l  is c o r r e c t l y  set  f o r  
t he  l oca l  s u p p l y ,  a n d  t h a t  t h e  c o r r e c t  fuse is f i t ted.  
A l t e r n a t i v e  fuses  a r e  p r o v i d e d ,  a 3A fuse  f o r  use  w h e n  
t h e  i n s t r u m e n t  is o p e r a t e d  f r o m  a 2 00  t o  2 4 0V  s u p p l y ,  
a n d  a 5A f use  f o r  o p e r a t i o n  f r o m  a  9 0  t o  130V s up p l y .  
T h e  fuse  n o t  in use  is c a r r i e d  in a  c l i p  ne x t  to  t h e  s u p p l y  
s o ck et .  S w i t c h  t he  a m m e t e r  s e l e c t o r  s w i t c h  t o  o n e  o f  
t h e  1A r a nge s ,  a n d  c o n n e c t  t h e  l o a d  o r  l o a d s  t o  t he  
o u t p u t  t e rm i n a l s .  T h e  t w o  s e c t i o n s  o f  t h e  i n s t r u m e n t  
c a n  be c o n n e c t e d  in ser ies  i f  m o r e  t h a n  3 0 V is r e q u i r e d ,  
bu t  u n d e r  n o  c i r c u m s t a n c e s  s h o u l d  t he  t w o  s e c t i o n s  be 
c o n n e c t e d  in paral le l .

C o n n e c t  t h e  i n s t r u m e n t  to t he  a .c .  s u p p l y ,  set t he  
o u t p u t  v o l t a g e  c o n t r o l s  t o  t h e  r e q u i r e d  s e t t i ng ,  a n d  
s wi t ch  o n . .

3.2 M e t e r i n g

T h e  a m m e t e r  a n d  v o l t m e t e r  c a n  be  s w i t c h e d  i n d e p e n 
d e n t l y  t o  m o n i t o r  e a c h  se c t i on  o f  t h e  i n s t r u m e n t .  W h e n

t he  t w o  s up p l i e s  a r e  used  in ser ies ,  t h e  o u t p u t  vo l t ag e  
is i n d i c a t e d  by  t he  s u m  o f  t h e  t w o  v o l t m e t e r  r ead in gs ,

3.3 O v e r l o a d

T h e  o v e r l o a d  c i r cu i t  will o p e r a t e  w h e n  t h e  l oa d  c u r r e n t  
e x c e ed s  a p p r o x i m a t e l y  1-4A.  T o  reset ,  s wi tc h  t he  
s u p p l y  s wi tc h  to  o f f , wa i t  t h r e e  s e c o n d s ,  a n d  t h e n  
sw i t ch  o n  aga i n.

It s h o u l d  be  n o t e d  t h a t  t h e  c o n n e c t i o n  o f  a c a p a c i t i v e  
l oad  to  t he  o u t p u t  t e r m i n a l s ,  wh i l e  t he  i n s t r u m e n t  is 
o p e r a t i n g ,  c a n  c a u s e  t he  c u t - o u t  to  o p e r a t e  d u e  t o  the  
ini t ial  s u r g e  c u r r e n t .

3.4 F o u r  T e r m i n a l  N e t w o r k

T h e  f o u r  t e r m i n a l  n e t w o r k  is p r o v i d e d  to  k e e p  the  
v o l t a g e  a c r o s s  t he  l oad  c o n s t a n t  i r r e s p ec t i v e  o f  v o l t ag e  
d r o p  o c c u r r i n g  a l o n g  t h e  d.c .  s u p p l y  l eads .

T o  m a k e  use o f  t hi s  faci l i ty,  use  t w o  f u r t h e r  l ea d s  o f  
a n y  c o n v e n i e n t  g a u g e  to  c o n n e c t  e a c h  e n d  o f  the  
a c t u a l  l oa d  t o  t he  a p p r o p r i a t e  p o t e n t i a l  t e r m i n a l s .

3 . 5  F u s e s

T h e  a.c.  i n p u t  c i r cu i t  i n c l u d e s  a s ingle  fuse,  t he  r a t i n g  
o f  w h i c h  is c h o s e n  a c c o r d i n g  t o  t h e  s u p p l y  vo l t ag e .  In 
t h e  l o w e r  v o l t ag e  r a n g e ,  9 0  t o  130V,  t h e  fuse r a t i n g  is 
5 A,  fo r  t he  h i g he r  v o l t a g e  r a n g e ,  200  to  240V,  t h e  fuse 
r a t i n g  is 3A.

T h e  i n t e r na l  c i r cu i t s  a r e  p r o t e c t e d  by  t w o  3.A fuses.



4 C irc u it  D escrip tion

4.1 G e n e r a l

T h e  t w o  s e c t io n s  o f  t he  PP 3  ; i i t  i den t i ca l ,  a n d  the 
ci rcui t  d i a g r a m  in f ig . .  s h o w s  on l y  o n e  sec t i on  
c om p l e t e .

T h e  a.c. i n p u t  is a p p l i e d  t o  t he  t r a n s fo r m e r  (TIS 
p r i m a r y  w i n d i n g  via s e c t io ns  A a n d  B o f  the  o n - 'o i i  
swi t ch ,  the fuse FSI  a n d  t he  s u p p ly  v o l t a g e  t a p p i n g  
panel .  T h e  s u p p l y  t r a n s f o r m e r  ha s  o n e  h igh  vo l tage  
a n d  o n e  low v o l t a ge  se co n da ry  w i n d i n g  for  eac h  
sect ion, t he  low v o l t a g e  w i l d i n g  b e i n g  l a p p e d  to 
p ro v i d e  t h re e  o u t p u t  \ o l t r g c  r anges .  T o  p r ev en t  
swi tc h in g  surges ,  r es i s t o r s  R1 a m !  R2  a re  s w i t c he d  i nto 
ei reui l  m o m e n t a r i l y  a s  the  r a n e e  s w i tc h  is o p e r a t e d ,

A s e l en i um  b r id ge  rect i f ier ,  M R  I, rect if ies t h e  o u t p u t  
f rom  t he  l o w - v o l t a e c  w i n d i n g ,  a n d  t h e  r e s u l t in g  d.c .  is 
s m o o t h e d  by t he  2500;*F c a p a c i t o r  C l  a n d  fed to  the 
o u t p u t  t e r m i n a l s  via t he  ser i es  r e g u l a t o r  t r a n s i s t o r  
T R 2 .  O r e  sec t ion  o f  t h e  c u r r e n t  s w i t c h  S4,  i nse r t ed  in 
(lie l ine to  the  n eg a t i ve  o u t p u t  t e r m i n a l ,  is used to 
s n i t c h  t h e  i n te r n a l  a m m e t e r  i n t o  c i r cu i t  w h e n  r e q u i r e d .  
T h e  v o l t m e t e r  i s c o n n e c t c d  a c r o s s  t h e  o u t p u t  t e r m i n a l s  
by  m e a n s  o f  sw i t c he s  S3 A a n d  S3H.

A bleed r es i s tor  R4  is p e r m a n e n t l y  c o n n e c t e d  a c r o s s  
C l ,  the M i i o o t h m g  c a p a c i t o r ,  a n d  this  is p a r a l l e l ed  b \  a 
l Ooh m res i s t or  R5  w h e n  t he  uni t  is switch,ed of!'. R 2 () 
is a f u r t h e r  bleed r es i s t or  c o n n e c t e d  a c r o s s  C 6  a n d  a n y  
c a p a c i t y  in t he  l o ad  c i rcui t  to  p r o v i d e  a d i s c h a r g e  
p a t h  i n d e p e n d e n t  o f  t h e  scr ies  r e g u l a t o r  T R 2 .

4.2 S t a b i l i s i n g  C i r c u i t

T h e  o u t p u t  f r o m  t he  h igh  \ o l t a g e  s e c o n d a r y  w i n d i n g  
o f  T l  is rect if ied by t h e  s e l e n i u m  b r i d g e  rect i f ier  M R 2 .  
s m o o t h e d  by a n  R C  fi l ter C2.  R3 a n d  0 3 ,  a n d  used  to  
p r o v i d e  a r e f er ence  \ o l t a g e  \ la t w o  c a s c a d e d  n e o n  
s t ab i l i s e r s  VI ( 15 0V)  a n d  V2 (85V) .

A p o t e n t i a l  d i v i d e r  n e t w o r k ,  R V 2  to R V I , is c o n n e c t e d  
a c r o s s  t he  n e o n  s ta bi l i se r  V2,  via t he  l o h m  resistoi  
R27.  T h e  vo l t a ge  a t  t h e  w i p e r  o f  R V 4 ,  t h e  f ro n t  pa ne l  
\ o l t a g e  c o n t r o l ,  is c o m p a r e d  wi th  t h e  p o t e n t i a l  a c r o s s  
t h e  o u t p u t  t e r m i n a l s  by m e a n s  o f  a di f fe rent i a l  
amp l i f i e r ,  t h e  l ong - t a i l e d  pa i r  T R 4  a n d  T R 5 .  S e c t io ns  
A a n d  B o f  swi t ch  S2 a d ju s t  t he  p o t e n t i a l  d i v i d e r  r a t i os

as  e a c h  o u t p u t  v o l t a g e  r a n g e  is se l ec ted .  T h e  pr ese t  
c o n t r o l s  in t h e  d i v i d e r  n e t w o r k  a r e  i n c l u d e d  to  p e rm i t  
accu ra te  c a l i b r a t i o n  o f  t h e  v o l t a g e  r a n g es .

A n y  o u t p u t  f r o m  t h e  d i f f e r en t i a l  a m p l i f i e r  is c u r r e n t -  
a mp l i f i e d  by t w o  e m i t t e r  f o l l o w e r  s t a ges  T R 3  a n d  T R  I, 
a n d  a p p l i e d  as  a c o r r e c t i o n  s i gna l  t o  t h e  b as e  o f  t he  
ser ies  r e g u l a t o r  T R 2 .  T h e  e f fec t ive  i m p e d a n c e  o f  T R 2  
is t h u s  a d j u s t e d  un t i l  t he  o u t p u t  a n d  r e f e r e n c e  v o l t a g e s  
a r e ‘e q u a l .

A f o u r - t e r m i n a l  o u t p u t  n e t w o r k  is p r o v i d e d ,  a n d  w h e n  
th i s  is in use t he  p o t e n t i a l  t e r m i n a l s  a r e  c o n n e c t c d  
i n d e p e n d e n t l y  to  t h e  l o a d .  T h e  s t a b i l i s i n g  c i r c u i t  t h u s  
c o n t r o l s  t he  a c t u a l  v o l t a g e  a c r o s s  the  l o a d ,  v i r tua l l y  
e l i m i n a t i n g  t h e  effect  o f  t he  r e s i s t a n c e  o f  t h e  p o w e r  
s u p p l y  l eads .  •

T h e  c o r r e c t  o p e r a t i n g  p o t e n t i a l s  f o r  t h e  t r a n s i s t o r  
c i rc u i t s ,  i n c l u d i n g  t he  o v e r l o a d  c u t - o u t ,  a r e  d e r i v e d  
f r o m  t h e  h i g h  v o l t a g e  d . c .  s u p p l y  via t h e  z e n e r  d i o d e s  
M R 5  a n d  M R 6 .

4.3 O v e r l o a d  C u t - o u t

T r a n s i s t o r s  T R 6  a n d  T R 7  c o n s t i t u t e  a b i - s t ab l e  
m u l t i v i b r a t o r  c i r c u i t  wi th  T R 6  n o r m a l l y  c o n d u c t i n g .  
W h e n  t h e  o u t p u t  c u r r e n t  f r o m  the  s e c t i o n  e x c e e d s  a 
p r e d e t e r m i n e d  va lue , t he  p o t e n t i a l  d e v e l o p e d  a c r o s s  
the  se r i es  r e s i s to r  R 2 3  t r i gg e rs  t he  m u l t i v i b r a t o r  w h i c h  
t h en  changes its s l a te .  T R 7  n o w  c o n d u c t s  a n d  the  
p o t e n t i a l  d e v e l o p e d  a c r o s s  R 2 6  is u se d  to  s h u t -o lT  the 
d i l l e i e n l i a l  a m p l i f i e r ,  c a u s i n g  t he  s e c t i o n  o u t p u t  
v o l t a ge  to  fa l l  to  zer o .  T h e  g e r m a n i u m  d i o d e  M R4 
is i n c l u d e d  in c i r c u i t  to  b l o c k  s ig n a l s  f r o m  t h e  d i l l er -  
e i m a l  a m p l i f i e r  w h i c h  m i g h t '  o t h e r w i s e  t r i g g e r  the  
mul i iv i  b r a t o r .

T o  reset  t h e  c u t - o u t  c i r c u i t  it is only  n e c e s s a r y  to 
s w i t c h  t h e  u n i t  o h - f o r  a lew- seconds, a n d  t h e n  swi tc h  
o n  a g a i n .  T h e  m u l t i v i b r a t o r  w i l l  t h e n  be  in i ts o r i g in a l  
s l a t e  w i t h  T R 6  c o n d u c t in g .

T h e  s e l e n i u m  rect i f icr  M R 3  is c o n n e c t e d  a c r o s s  t he  
o u t p u t  t e r m i n a l s  to  p r e v e n t  t h e  d e v e l o p m e n t  o f  a 
r ever se  v o l t a g e  w h e n  t he  c u t - o u t  o p e r a t e s .  T h i s  
p r o v i s i o n  is p a r t i c u l a r l y  n e ce s s a r y  w h e n  t h e  t w o  s u p p l y  
s e c t i o n s  a r e  o p e r a t e d  in series.



5 M a in te n a n c e

5.1 G e n e r a l

T h e  PP3  is o f  r o b u s t  c o n s t r u c t i o n ,  a n d  e m p l o y s  s e m i 
c o n d u c t o r s  t h r o u g h o u t ,  wi th  t he  e x c e p t i o n  o f  t h e  t w o  
ne o n  s t abi l i se r s .  A high level o f  re l i ab i l i t y  has  been  
a c h i e v e d  a n d  t he  i n s t r u m e n t  s h o u l d  o p e r a t e  indef in i te ly  
w i t h o u t  r e q u i r i n g  e x t en s i v e  m a i n t e n a n c e .  In c as es  o f  
di ff icul ty,  it is r e c o m m e n d e d  t h a t  t h e  i n s t r u m e n t  is 
r e t u r n e d  t o  t h e  f a c t o r y  fo r  a t t e n t i o n .

T o  o b t a i n  a cc es s  t o  t h e  i n t e r n a l  c o m p o n e n t s ,  p l a c e  t he  
i n s t r u m e n t  face  d o w n w a r d s  o n  a Hat s u r fa ce ,  r e m o v e  
the  f o u r  r e t a i n i n g  sc r ew s  in t h e  b a c k ,  a n d  lift o f f  t he  
case.  Fin. / s h o w s  t h e  l o c a t i o n  o f  t he  c o m p o n e n t s  o n  
the  chas s i s  a s s e m b l y .

T o  r e m o v e  t he  c o n t r o l  k n o b s ,  it is l irsi  n e ce s s a r y  to  
r e m o v e  t he  s p r i n g - l o a d e d  p l as t i c  s e c t i o n  o f  e a c h  k n o b  
to e x p o s e  t he  r e t a i n i n g  screw.  W h e n  r e p l a c i n g  t h e  k n o b  
e n s u r e  t h a t  t he  i n d e n t a t i o n  o n  t he  t o p  o f  t h e  p l as t i c  
sec t i on  c o i n c i de s  wi t h  t he  c u r s o r  o n  I he  ski r t .

Vo l t a ge  c a l i b r a t i o n  a c c u r a c y  us i ng  t h e  bu i l t - i n  v o l t 
m e t e r  is 2 I n c r ea s ed  a c c u r a c y  c a n  be  o b t a i n e d  b \  
us i ng  a s u i t ab l e  e x te r n a l  m e t e r  c o n n e c t e d  di reet lv  
a c r os s  tiie v o l t m e t e r  t e r mi n a l s .

5.2 R e - a l i g n m e n t  o f  V o l t a g e  C a l i b r a t i o n

T o  re-a l ign I he v o l t a g e  c a l i b r a t i o n  us i ng  i n t e r n a l  o r  
e x t e r r a  I me te rs ,  p r o c e e d  as  f o l l o w s :  -

I. R e m o v e  t he  i n s t r u m e n i  f r o m  t h e  case ,  c o n n e c t  it 
to t he  a.c.  s u p p l y ,  a n d  s w i t c h  o n.

3. Set the  v o l t m e t e r  s e l e c t o r  ' -wi tch to  the  r e q u i r e d  
seci ion.

3. Sei the  r a n g e  se l ec to r  swi tc h  t o  t he  0  ION' 
p o s i t i o n ,  a n d  a d j u s t  [he v a r i a b l e  c o n t r o l  t o  give a 
l e a d i n g  o f  e x a c t l y  IV on  t he  v o l t m e t e r .

4. C h e c k  t h a t  t he  c u r s o r  on  t he  v a r i a b l e  c o m r o i  
i n d i c a t e s ' I ' .  I f  n e ce s s a i v ,  r o t a t e  t h e  c o n t r o l  k n o b  
on its s p in d le  unt i l  the a l i g n m e n t  is cor rect .

5. Sw i t c h  to the  20 30V rar-gc a n d  .set t h e  v a r ia b l e  
c o n t i o l  to  ’ 10' . A d j u s t  R \  I, l o c a t e d  n e a r  t he  
va lves  o n  t he  m a i n  c h a s s i s ,  unt i l  t h e  v o l l m e tc i  
i n d i c a t e s  e xae t l s  3 0 V ( a c c u r a c y  • 2 i.e. 0-6V 
us i ng  i n t e rn a l  meter ) .

(' Set  t h e  v a r ia b l e  c o n t r o l  lo  ‘ O ' a ml  a d j u s t  R V 2
(sec/a*.  I )  wi t h a n  i nsu la t ed  r od  u n t i l  the v o l l m e l e t  
i nd i ca t es  exact lv  20V.

7. R e p e a t  5 a n d  6 unt i l  n o  I'ui l i ter a d j u s t m e n t  is 
necessa r y.

8. Svvitch to  t h e  10- 2 0V r a n ge ,  set  t h e  v a r i a b l e  
c o n t r o l  to  ‘ 10’ a n d  a d j u s t  R V 5  un t i l  t he  m e t e r  
i n d i c a t e s  20 V ( a c c u r a c y  : 2 ,\ „  i.e. : 0 - 4V u s i n g  
i n t e r na l  me t er ) .

9. Set  t he  v a r i a b l e  c o n t r o l  t o  ‘O' a n d  a d ju s t  R V 3 unt i l  
the  m e t e r  i n d i c a t e s  10V ( a c c u r a c y  : 2 <>0 i.e. ; 0-2V 
us in g  i n te r na l  met er ) .

10. R e p e a t  8 a n d  9 unt i l  n o  f u r t h e r  a d j u s t m e n t  is 
necessa r y.

I I . S wi tc h  to t h e  0 -  10V r a n g e ,  sei  t h e  v a r i a b l e  c o n t r o l  
to  ' 10 '  a n d  a d j u s t  R V 6  unt i l  t he  m e t e r  i n d i c a t e s  
10V. T h e  v o l t a g e  c a l i b r a t i o n  s h o u l d  n o w  be 
c o r r ec t .

5.3  A d j u s t m e n t  o f  O v e r l o a d  C u t - o u t

T o  a d ju s t  the  o v e r l o a d  c u t - o u t ,  a m u l t i m e t e r  s uc h  as  
t he  A v o m e t c r  m o d e l  7 o r  8 a n d  a v a r i a b l e  r es i s t o r  
r a t ed  a t  0  to  10 o h m s  ( m i n i m u m )  I -5A , will  be 
r e q u i r e d .  T o  m a k e  t h e  a d j u s t m e n t ,  p r o c e e d  as  
f o l l o w s :

1. R e m o v e  the  i n s t r u m e n t  f r o m  t he  case ,  a n d  inver t  
the  chassis .

2. Set  the  s l ider  o f  t h e  a p p r o p r i a t e  s e c t io n  p o t e n t i o 
m e t e r  R V 7  ( l o ca t e d  at  t he  f ro n t  o f  l lie c o m p o n e n t  
boa r i l l  t o t h a t  e n d  o f  t he  p o t e n t i o m e t e r  t rac k  
c o n n e c t e d  lo  t he  I 0K res i s tor .

3. Set  t he  m u l t i m e t e r  to  t h e  I 0 A r a n g e  a n d  c o n n e c t  
it in ser ies  wi th  t he  l o a d  r es i s to r  a c r o s s  t he  o u t p u t  
t e r m i n a l s  o f  t h e  s u p p l y .  Set t he  o a d  t o  m a x i m u m  
r es i s t anc e  a n d  s w i t c h  o f f  t he  i n t e r n a l  a m m e t e r .

4. Set t he  o u t p u t  to  N Y  a n d  s w i t c h  o n

5 A d j u s t  the  l o ad  res i s toi  unt i l  t he  m u l t i m e t e r  
i nd ic a te s  a c u r r e n t  o f  I -4A.  

ft. M o v e  the  s l ider  o f  R V ~  a wav f r o m  t h e  I N K  

resistoi- e nd  o f  its t r ac k  unt i l  t he  o u t p u t  d r o p s  
s i iddenlv to  z e r o  

~. Swi tc h  o i l ,  s l ight l y i i i e i easc  d i e  l o a d  r es i s t an c e  
a n d  t h e n  swi tc h  o \  a g a i n .

N. D e c r e a s e  the  load r e s i s t a nc e  a n d  c he ek  tha t  the 
c u t - o u t  a g a i n  o pera tes  at  1-4A.  If the  c u t - o u t  fails 
to  o pe ra te  at the c o r re c t  level ,  re -ad jus t  R V 7  as
i iecessarv.

http:11l%3ci%5bc.dl
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6 C o m p o n e n ts  L ist
( O n e  S e c t i o n  a n d  C o m m o n  C i r c u i t s  o n ly )

R e s is to rs C a p a c i t o r s
Kef. D escription Pari No, Ref, D escription Pari No.

RI i o n ■ 10% R M A  8 140 C l 2500sxF 50V D.C. W K G .  H u n ts  L32/1 136
R2‘
R3

i o n
SOOn

; 10%
; 5 %

R M A  8
3W, W .W , Dubil ie r  Al

140 
11248

C 2 \  
C3 / 32 I 32u F  350V. D.C .  W K G .  H u n ts  L32/3 135

R4 4 70 0 ! 5% 5W, W .W . R R C  L G 75 231 C4 0-05nF 150V D.C. W K G .  H u n ts  W99 7491
R5 i o n ' 10% R M A  8 140 C5 2 5 n F  50V D .C .W K G .  H u n ts  J F I 0 2 10027
R6 I2 n :-10% R M A  9 12826 C6 500nF  70V D.C . W K G .  H u n ts  S1928 427
R7 4 7K : 5 % 3W, W .W . R R C  RWV4-J 138 C l 8 m-F 50V D.C . W K G .  Plessey C E 1250/1 476
R8 15K ! 5% 3W, W .W . R R C  LG75 921 C8 0 - l n F  H u n ts  W48 325
R9 6-8K l !0% R M A  8 10355 C9 500nF  50V D.C. W K G .  T C C  C E 2 6 D E
RIO 22K ■ 5 % R M A  9 1W 6963 (P P3R  only) 473
R I I 4-7K ‘ 10% R M A  9 1499 T r a n s i s t o r s
R l2  
R I3  
R14 
R 15 
R16 
RI7  
R I8  
R 19

1 5K 
21K
4 7K 
3-9K 
3-9 K. 
3 9K 
3 9K 
390K

- 1 0 %
: 1 %H.S.  
: 10%
"I" 5 /o 
r 5 %
• 5 %
--5%
: 10%

R M A  9 
Welwyn C22 
R M A  9 
R R C 2 H S 3  
R R C  2HS3 
R R C  2HS3 
R R C  2HS3 
R M A  9

4405
494
1499
132
132
132
132
7494

T R I
T R 2
T R 3
T R 4
T R 5
T R 6
T R 7

V60/2QIP N ewm arket  
OC .28  Mullard  
OC .44  Mullard  
O C .44  Mullard  
O C .44  Mullard  
O C .44  Mullard 
O C .44  Mullard

137
148
338
338
338
338
338

R20
R21

N ot usee 
2-2K 10 % R M A  9 867 R e c t i f i e r s

R22 2 2K 10% R M A  9 867 MR1 Selenium Rectifier I .R .C .  LiBi S B K D 1226
R23 0-25n (3! S .W .G .  C o n s ta m a n ) M R2 Selenium Rectifier S & H B250/C75 12784
R24 I0K - 10% R M A  9 671 M R3 Selenium Rectifier S & H B30/C600 334
R25 I5K - 10 % R M A  9 1 177 M R 4 G e rm a n iu m  Diode W estinghouse  W G 5B 11538
R26 2 2K : 10% R M A  9 867 M R5 Zener  D iode  Z7 10%  6 8V 129
R27 i n : 10% 3W, W .W .  R R C RWV4-J 239 M R 6 Zener  Diode Z5 10% 5 6V 128
R28 i n : 10% 3W, W .W . R R C RWV4-J 239
R29 I-5K r 10% R M A  8 IJ097 M i s c e l l a n e o u s
R30 10K - 5% 3W, W .W . R R C LG75 381 VI 150C4 154
R31 220n r 10% R M A  9 JW 1272 V2 G D 8 3 M 1460
R32 220 K : 10% R M A  9 JW 6703 SI O n /O ff  switch 1 3382
R33 ion : 10%, R M A  9 1903 S2 Range  switch 13386
RVI 6 8 K Preset Pot. EGEN 126 230 S3 V oltmete r  switch 13389
RV2 2K Preset Pot. E G E N  196 131 S4 A m m e te r  switch 13388
RV3 2K Preset Pot. E G E N  196 131 LPI Ind ica to r  lamp 11077
RV4 5K Pol. Colvern  C L R  3001/11 145 FSI Fuse  3A Bulgin F I 29 428
RV5 2K Preset Pot. E G E N  196 131 FS1 Alternative  fuse 5A Belling Lee LI055 12807
RV6 2K Preset Pot. E G E N  196 131 FS2 Fuse 3A Bulgin F129 428
RV7 2K Preset Pot. E G E N  196 131 T1 Supply  t ransfo rm er MT374

Instruc t ion  M anual  245

2 MAIN 

2 RAN!

1 A MMt

ALL SV- 
R.H. 8, : 
THERE?

NOTE 

EVERY I 
BUT Tb 
AMENT



Eo

L

2 MAINS SWITCHES St L.H. U N IT  & S5 R.H. UN IT  

2 RANGE SWITCHES S2 1 VOLTMETER SW ITCH S3

1 AMMETER SWITCH S*

ALL SWITCHES SH O W N  IN  ANTI-CLOCKW ISE POSITION  
R.H. & L.H. POWER PACKS ARE IDENTICAL IN  EVERY DETAIL 
THEREFORE ONLY THE L.H. POWER PACK IS D R A W N

NOTE

EVERY EFFORT IS MADE TO  KEEP THIS CIRCUIT UP-TO-DATE  
BUT THE RIGHT IS RESERVED TO  ALTER THE VALUES OR 
AM END THE CIRCUIT W IT H O U T  NOTICE
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7 F a c to ry  S e rv ic e

O u r  Fa c to r y  Service D e p ar t m en t  is at  y o ur  disposal  s houl d 
you wish to o b t a i n  fur ther  repai r  i n format ion  by t elephone  
or  letter.  T h e  T yp e  a n d  Serial  N u m b e r  o f  the  i ns t rument  
should  a lways  be quot ed .  We mai n t a i n  an efficient service 
facility a n d  the  i ns t r ume nt  can,  if necessary,  be r e tu r ne d  to 
o u r  factory for  repair.

T he  i ns t rume nt  is gua ran tee d  for a  per iod o f  o ne  year  f rom 
its delivery to the  purchase r  for the rep la ce men t  o f  defective 
parts,  o th er  t han  valves,  s emiconduct or s  a n d  fuses.

Valves and  s emiconduct or s  are  subject  to t h e  m a n u f a c 
t u re r ’s guarantee .

Full  detai ls of  the service or repai r  required should a cc om
pany equipment  returned to us for servicing. T h e  e qu ipm en t  
mus t  be a dequa te l y  packed,  preferably in the  special  box 
suppl ied,  a n d  shipped with t r an spo r t a t ion  charges  pre
paid.  W e  c an  accept  no  responsibi l i ty for  i ns t ruments  
a r r iving d amaged .  Shoul d the cause o f  fai lure dur ing the 
gua ran t ee  pe r iod  be due  to  misuse o r  a buse  o f  the inst ru
ment ,  o r  if the guar an t ee  has expired,  the  repa i r  will be 
c harged a n d  pu t  in h and  wi t hout  delay unless o t h e r  ins t ruc
t ions a re  received.

O U R SA LES, SERV ICE AND  EN G IN EERIN G  D EPA RTM EN TS ARE AT 

YO UR SERV ICE AT A LL  TIMES.

Ma n u a l  Par t  N o .  245


