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. .  CHAPTER 1 
r MAINTENANCE INFORMATION 

' CONTENTS 

TEST EQUTPMENT REQUIRED SECTION 1 P a g e  4 

F A U L T  FINDING AND SERVICING NOTES SECTIOV 2 P a g e  4 

VOLTAGE CHECKS VITH NO VALVE UNDER TEST SECTION 3 P a g e  12 

NOTE: On r e c e i p t  of a n  instrument for repair,  the  s e t t i n g  of the  C o a r s e  Mains Voltage Control 

should be noted a n d  s e t  t o  t h e  s a m e  posi t ion prior to  return to  the  customer. 

SECTION 1 - TEST EQUIPMENT REQUIRED 

(a)  AVO E l e c t r o n i c  Tes tmete r  (or equivalent  d c  mean va lve  voltmeter). 

(b) V a l v e  CV491 (Standardised for  Mutual Conductance a t  16mA anode current). 

(c) Model 7 o r  Model 8 AvoVeters (3). ' 
I 

(d) P o w e r  Valve  capable  of pass ing  lOOmA anode current (KT33C)- 

(e)  P o w e r  Rec t i f i e r  type US2 or similar. 

(ff R e s i s t o r  lMQ f5X 

SECTION 2 - FAULT FINDING A N D  SERVICING NOTES 
( S e e  W A R N I N G  o n  p a g e  2 )  

NOTE: All measurements  and  to le rances  s t a t e d  d o  not inc lude  t h o s e  of the  test ing instrument, 

a n d  where n e c e s s a r y ,  t h e s e  should  be  ascertained,particuIarly before commencement of the cali- 

bration procedure. Where p o s s i b l e  the  recommended instruments  should  b e  employed. 

If, at a n y  time, i t  is n e c e s s a r y  to  d i sp lace  wiring within the instrument, great  care  must be  

taken to ensure  t h a t  i t  i s  rep laced  in i t s  original position. ' 

To Obtain Standard  F i g u r e s  f o r  a V a l v e  U s i n g  dc S u p p l i e s  

Using t h e  recommended AvoMeters, the va lve  should  be connected a s  shown below:- 

0 

L.T. SUPPLY 6.3V. PARALLEL 12.6V. SERIES 



I If unable t o  u s e  the recommended meters  ensure that  t h o s e  u s e d  a r e  of sub-standard ac- 

i curacy,  the  current  meter  having a maximum voltage drop of lOOmV and  preferably s c a l e d  0-25mX 

and t h e  vol tmeters  a sens i t iv i ty  of  lOOOQ/V. If rect i f ied a c  i s  used  for the  h t  supply,  i t  i s  e s s e n -  

t i a l  tha t  s t e p s  a r e  taken to ensure that  the  supply  circuit i s  adequa te ly  smoothed ( the Solartron 

Varipack i s  a s u i t a b l e  source). T h e  b i a s  supply should be obtained from a su i tab le  bat tery (note 

polarity of.connection). T h e  heater  supply for  t h e  valve may be a c  o r  dc,  but  must be  within fi% 

of t h e  rated vol tage.  

Va - 200V d c  

l a  - 16mA d c  

............. Vg - 
Slope - m ~ f l  
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- 
(a) S e t  t h e  grid b i a s  unt i l  voltmeter r e a d s  9V and note anode  current. 

(b) Adjus t  t h e  h t  supply to  20OV, then by means of s u c c e s s i v e  adjustments  of t h e  b i a s  

and h t  vol tage controls,  s e t  the  a n o d e  current a t  16mA (the anode voltmeter mus t  read 

200V). Note the new grid b i a s  reading..  

(c) T h e  Standardised s l o p e  for the  va lve  can now be  obtained from:- T h e  difference be- 

tween  the two anode current read ings  (i.e. 1mA) over  t h e  difference between t h e  two 

grid vo l tage  readings:- 

Ia, - l a ,  

v g i -  vg* 

T h e  r e s u l t  will generally be  between 4 and 5mA/V. F o r  greater  accuracy i t  is sug-  

g e s t e d  t h a t  readings of  grid vo l tage  be plot ted a g a i n s t  va lues  of anode  current 

be tween  1 0  a n d  20mA and  the  s l o p e  taken from the  curve a t  16mA. 

T h e  v a l v e  should now be  label led as follows:- 
.:, 

' 

T h e  traIve should b e  re-standardised dai ly when i n  use. 

To Check the A c c u r a c y  of  I n s t r u m e n t  

(a )  With Ci rcu i t  Selector  swi tch  s e t  to  check Cold, Leakage  swi tch  t o  - position, a n d  Meter 

- swi tch  t o  a current range (la)*, connect  instrument t o  su i tab le  5 0  c / s  supply of wave 

form and  with coarse mains  tapping appropriately s e t ,  a d j u s t  Se t  - control unt i l  meter 

needle r e a d s  in the  Se t  - zone. 

(b) T h e  unloaded rms heater  j o l t s  are  not c r i t i ca l  and a re  arranged approximateIy to compensate  

for  the  vol tage drop due to the 'neater current likely t o  flow a n d  wil l  normally be  s l igh t ly  

higher  than t h e  reading of t h e  hea te r  vol tage switch. F o r  example a nominal 5V h e a t e r  volt- 

a g e  would r e a d  between s a y  5.3 and 5.7 vo l t s  on open circuit.  

*WARNING:- If Meter Switch i s  s e t  to m A / V  ~ o s i t i o n s  or ' D / R  pos i t ions  I80 o r  1ZOrnA a false se t t ing  

of all instrument vo l tages  wi l l  result .  



T h e  unloaded anode  vol ts  mea'sured with a s tandard ised  Model 8 or Model7 AvoMeter should 

be  such  tha t  t h e  r.m.s. reading on the l t e te r  e q u a l s  half t h e  calibration on the panel  of the  

Instrument +6 -2%. -1V (6 -3% -1V on instruments  us ing  two d iodes  in se r ies .  

T h e  sc reen  v o l t a g e s  should be the same a s  the anode  vol tages.  

T h e  grid vol tage should be such  that  when measured with a s tandard ised  Electronic  T e s t -  

meter, or o ther  s tandard  d.c. mean Valve Voltmeter, the  vol tage measured between grid 

and cathode ( th i s  measurement must be made with the l ink open and the meter switch s e t  to 

100mA) should  b e  such  that  the  mean d.c. vol tage equa ls  the  cal ibrated voltage on t h e  pane l  

of t h e  instrument  x 0.52 i.e. l O l V  negat ive b i a s  should read,  (with the  link open)  52.5V 

mean d.c. 

R'ith fixed grid vol tage control s e t  to 0-3, the incremental  grid vol tage control to  -1V and 

the  mA/V on 1-10 range, switch the meter s e l e c t o r  swi tch  to  the  2.5mA position. T h e  volt- 

a g e  measured between p i d  and cathode sh'ould b e  0.52V a% 'o .1V. On rotating t h e  meter 

swi tch  to  t h e  mA/V posi t ion, ' this  reading should  fal l  t o  ze ro  +20mV. Close  link. 

With the Instrument  working under the above normal to le rances  with the    id link c losed ,  

and  presuming t h a t  a valve h a s  been s tandard ised  on d.c., then with the anode s c r e e n  and 

nega t ive  grid v o l t a g e s  s e t  t o  correspond t o  t h e  equ iva len t  of a d.c. voltage, the anode  current 

of t h e  valve should  match to within +lo%, t h e  abso lu te  anode current measured with pure 

d . ~ .  anode, s c r e e n  and grid vol tages and a n  a.c. hea te r  vol tage.  

T h e  mutual conduc tance  of the valve should a l s o  compare with the  mutual conductance ob- 

ta ined from t h e  curve of a valve suitably s tandardised.  S e t  the anode and/or sc reen  vo l tages  

of the instrument  to  correspond to the vol tages u s e d  when s tandard is ing  the valve,  then a t  

any  anode current  t h e  mutual conductances should compare t o  within +5%. T h i s  to le rance  

may widen s l i g h t l y  on very high s lope  short  grid b a s e  valves.  

F o r  a n  addi t iona l  check  on anode current, t h e  anode  current  a s  read on the  meter of the  in- 

strument may b e  compared with the  d.c. current indicated on a s tandard ised  AvoVeter s e t  

to  a s u i t a b l e  d.c. range inser ted in a s e r i e s  in  the anode link. T h e  anode  current read  on the 

movement of t h e  instrument should then be equa l  t o  twice  t h e  anode  current read  on t h e  ex- 

ternal  d.c. AvoVeter  t5R. # 

With t h e  instrument  s e t  for t es t ing  a pentode and a s u i t a b l e  outpnt pentode (KT.33C) inser ted  

and controls  a d j u s t e d  for an anode current of 80mA, the va lve  should not show any s i g n s  of 

qsci l la t ion.  

With the instrument  s e t  up for e lectrode insulat ion and a I megohm res i s to r  connected a c r o s s  

H/C and A/C, then with the requisi te  s e t t i n g s  for  H/C insulat ion (hot) and A/G insu la t ion  

(cold), the meter  should indicate  1 megohm + 10%. 

R e m o v a l  o f  t h e  I n s t r u m e n t  f r o m  i t s  C a s e  ( S e e  W A R N I N G  o n  p a g e  2 )  

T o  fac i l i t a te  se rv ic ing  or calibration of  the  instrument, i t  i s  n e c e s s a r y  to remove the back 

and  s i d e  p l a t e s  from t h e  instrument case.  T h i s  i s  accomplished by t h e  removal of four instrument  

headed  s c r e w s  from t h e  s i d e  p l a t e s  and s i x  round-headed s c r e w s  from t h e  back ~ l e t e .  T h e  va lve  

panel  is then readi ly a c c e s s a b l e .  



S i m p l e  F a u l t s  

S Y M P T O M S  1 P O S S I B L E  FAULT 

(a) N o  d ia l  l ight  indication. I No mains input. Dial  l ight  

bulb burnt out. 

(b) No d ia l  l igh t  indicat ion I F u s e  blown 

or meter def lect ion on 
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(c) No indicat ion of meter  No anode vol ts  a t  valve 

current pin. - 

- -  

(d) No indicat ion of meter I No m o d e  vo l t s  at valve 

current a n d  pro tec t ive  re- I pin but sc reen  volta pre- 

l a y  opera tes  when t e s t i n g  1 sent.  

te t rodes or pen todes .  

Check  mains connector. 

R e p l a c e  LP1 

Check  mains  vol tage ' 

s e l e c t o r  and rep lace  f u s e  

Check  that  l inks  A, and  

A, a r e  t ight  and making 

firm contact.  

Check  tha t  l inks  A, a n d  

A, a r e  t ight  and making 

firm contact.  

Adjustment of P r o t e c t i v e  Relay 

T h e  relay s h o u l d  seldom require attention, but if for any  reason p a r t s  a r e  replaced,  t h e  ad- 

justment is s imple ,  i t  only being necessary  to  position two 4BA screws .  It should  be noted tha t  

the mains voltage a p p e a r s  on t h e s e  sc rews ,  therefore g rea t  ca re  should be exerc i sed  when mak- 

i n g  any adjustments .  T h e  bobbins if replaced,  should be  mounted s u c h ,  t h a t  the flux which they 

produce i s  addi t ive.  

Operational l imi t s  a re  a s  follows:- 

(a)  Anode overload-Rklay should operate  on 1001' short  circuit.  

-(b) Screen  o;er load-~elay should operate on 100V short  c i rcui t  

(c) T h e  re lay  should not operate when checking a 180mA rectifier.  
. 

Faulty ac t ion  of relay may be  due to a darnaged Rectifier.  T h i s  usual ly r e s u l t s  in the  re lay  

buzzing. -- 

Serv ic ing  the  V a l v e  Holder Panel 

T h e  Valve Holder  P a n e l  i s  connected electr ical ly  to  the  control pane1,by means  of a 10- 

way tagboard. 

The  wiring of t h e  va lve  holders  on the panel  i s  in  the form of nine s e p a r a t e  loops,  all p ins  

comprising a loop a n d  linking in rol ler  1 of the Roller Selector  Switch. T h i s  form of loop connec- 



* t ion i s  u s e d l i k e w i s e  for pins  2-9, k11 nine circui ts  approximating in length and following a similar  

route around t h e  panel .  T h e s e  loops are loaded with beads  of Ferroxcube which suff icient ly 

damp the loop to prevent  the va lve  under t e s t  breaking into paras i t i c  osci l la t ion.  Ferroxcube i s  

a l s o  used  on l e a d s  feeding the Roller Selector Switch a s  a further precaution aga ins t  osci l la t ion.  

P l a t e  4 shows  t h e  route  followed by the wiring, a l s o  the position of the Ferroxcube beads.  

Where it  is n e c e s s a r y  to rep lace  valve holders, those  f i t ted t o  t h e  panel with n u t s  and 

bo l t s  a re  e a s i l y  removable. When removing r iveted valve holders, c a r e  should  be taken t o  ensure 

t h a t  r ive t s  a r e  dr i l led out  from the  underside of the panel. All wire mus t  be replaced in its 

original position. 

R e m o v a l  a n d  R e p l a c e m e n t  o f  K n o b s  a n d  S e t t i n g  of K n o b  S k i r t s  

T o  remove a n y  knob, remove 6BA screw and  spring washer. T o  remove knob sp ind le  and 

skirt ,  r e l e a s e  lock ing  pin. The switch nut i s  now access ib le .  Reverse  procedure to  replace.  T o  

a d j u s t  skirt ,  s lacGen loc: nut, iotate  skir t  to des i red  position and re-tighten lock nut. 

SECTION 3 - M O V E M E N T  S E R V I C I N G  

Reference to  the  par t s  l i s t s  facing the  ilIustration will  show t h a t  the  movement h a s  been 

'broken down' in s u c h  a manner t h a t  a l l  par ts  which may suffer  e lectr ical  o r  physical  damage can 

b e  replaced. R e  have  not  shown every small component, pillar,  nut,  a n d  bolt, for s u c h  items 

seldom suffer damage. 

I f  you have  not all  the necessary  apparatus at your d i sposa l  t o  carry out repairs  t o  the 

movement a s s e m b l y ,  rep lace  the  whole unit.  q'e cannot  s t r e s s  too s t rongly the  ad; isabi l i ty  of 

replacing a faul ty movement with a new one, for  s o  many diff icul t ies  can a r i s e  if you a r e  no t  fully 

equipped and s k i l l e d  in  t h i s  de l ica te  work. T h e  factory employs s p e c i a l  j igs ,  f ixtures  and too ls  

for  the assembly of t h e  movement, and without their a id,  some repair t a s k s  become most difficult. 

Spare ha i r spr ings  and pivots  can be suppl ied  if required, but we would s t r e s s  tha t  both 

t h e s e  i tems are  diff icul t  t o  fit ,  and  such  work should not b e  attempted u n l e s s  adequate fac i l i t i es ,  

too l s ,  j igs, f ix tures  and  t h e  n e c e s s a r y  sk i l l  a re  a l l  avai lable .  T h e  moving coil complete  with 

hairsprings and  p ivo ts  can  a l s o  be  supplied, but the  replacement  of such  a uni t  in the  rr.ovemeyt 

will demand adjustment  to a sens i t iv i ty  of 22.2pA a t  the lmA/V.position. . 

In v i e w  of the d i f f i cu l t i e s  s e t  out above the des i rab i l i t y  of fitting a complete  r e p l c c e n e n t  

movement i s  se l f -apparent .  when a movement i s  changed, a l w a y s  ensure that the setia2 number 

{if any)  marked on i t s  sca le  plate i s  transferred t o  the s c a l e  plate o f  the replacement movement. 

Bemos t  c a r e f u l t o  ensure that ferrous ob jec t s  such a s  screwdrivers  are not al lowed t o  touch 

the magnetic s y s t e m ,  which a l s o  must never be knocked or tapped.  F a i l w e  t o  observe thes.e pre- 

caut ions may resul t  i n  a l o s s  o f  magnetic flux. 

NOTE: Ilue to modif icat ions in movement design i t  will now be  n e c e s s a r y  in  some c i rcumstances  

to  return the  complete  assembly  to Avo, Ltd,  for overhaul. Vovements i n  th i s  category can be 

c a n  be identified by the  le t t e r  'T' incorporated in ' the s e r i a l  number on the  scale-plate .  UNDER 

P O  CIRCbAlSTANCES SHOULD ANY ATTEMPT BE MADE T O  SERVICE BASIC V O V l 3 1 l 3 T  

ASSEMBLIES O F  THIS T Y P E  A S  I T  IS NOT POSSIBLE RTTHOUT SPECIALISED EQUIP?IENT. 



T h e  sp&e par t s  shown i n  th i s  Service f lanual  on 5 i t ems  1-6 are  therefore not app l icab le  

t o  'T' type movements. 

M o v i n g  C o i l  W i l l  N o t  M o v e  
, . 

If the  instrument  i s  sub jec ted  t o  the most s e v e r e  shock ,  i t  sometimes happens t h a t  the  

moving coi l  i s  thrown completely out of i t s  jewels. When t h i s  happens,  the instrument must be 

opened, the  movement removed, and the  pivots  and jewels  examined for poss ib le  damage. 

T h e  M o v e m e n t  N e e d l e  T e n d s  t o  S t i c k  a t  O n e  P o i n t  o n  t he  S c a l e  

T h i s  symptom usua l ly  ind ica tes  that a small  p i e c e  of iron or some other foreign body h a s  

fclund i t s  way into the  magnetic gap, and i s  fouling the  moving coil former. T h e  movement should  

be  withdrawn from the  meter, examined in a good l ight  a g a i n s t  a white background, and any non- 

metal l ic  bodies  removed with a small,  non-magnetic pin, or iron dust  carefully drawn out by m e a n s  

of a thin s t e e l  needle.  Iron dus t  in the gap will adhere to  the needle,  and with a I i t t ie  pa t ien t  

effort, a n  iron par t i c le  can  usual ly be withdrawn. 

This 's t ick '  c a n  a l s o  be  due to  the pointer fouling t h e  s c a l e  plate. In such ins tances ,  t h e  

s c a l e  p Ia te  should b e  ben t  away from the pointer to  g ive  i t  adequate clearance.  

The M o v e m e n t  Need le  T e n d s  t o  S t i c k  a t  A l l  P o i n t s  A c r o s s  t h e  S c a l e  

However wel l  a n  instrument i s  constructed, there wil l  a lways be some measure of friction 

between i t s  pivots  and  jewels. If th i s  friction i s  increased  by damage due to impact, i t  may a s -  

sume no t iceab le  proportions, and i t  sometimes happens  that  an instrument will  give s l igh t ly  

different consecu t ive  read ings  upon t h e  same test ,  although tapping the g l a s s  makes a l l  r ead ings  

more or l e s s  agree. Such a s u s p e c t e d  fault can  be found by carrying out  the following procedure:- 

(a)  P a s s  a known current through the instrument, andPote  i t s  reading. 

(b) R e d u c e  t h e  current considerably, and then bring i t  s lowly back to i t s  original va lue  

and t a k e  a s e c o n d  reading. 

(c) I n c r e a s e  t h e  current wel l  beyond i t s  original value,  and then slowly reduce i t  t o  the  

v a l u e  f i x e d  under (a). 

If the  d i f fe rences  between t h e  readings are  too great  t o  be ignored, the movement wil l  re- 

quire at tent ion.  T h e  trouble is usual ly due to increased  friction in the movement bearings c a u s e d  

by dirt, a blunted p ivo t  or a darnageci jewel. Dirt can  be removed by cleaning the  pivots with pith, 

and gently inser t ing  the  sharp point of a small  s t i c k  of orange wood into jewel r e c e s s e s ,  or by 

washing t h e  j e w e l  s c r e w s  in Genklene. A damaged jewel  or pivot must  a lways  be  replaced.  

NOTE: T h e  two connec t ions  to the meter movement should always be shorted out when the move- - 
ment i s  removed from the instrument for.repair or return to  the manufacturer. T h i s  damps  - 
t h e  movement and r e d u c e s  the r isk of further damage. 

SECTION 4 - V O L T A G E  CHECKS WITH N O  V A L V E  U N D E R  T E S T  

~ o n A e c t  the  instrument, correct ly*set  up a s  de ta i led  in Chapter  2 to a known 220/230\3 

' S e e  U'arning on Page  5.  
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I 

5n C / S  supply,  ensuring; tha t  the mains 'OS/OFF'  switch i s  in the 'OFF '  position. Switch on 

a n d  ad jus t  c o a r s e  mains tapping; and/or 'SET-' switch until  meter  r e a d s  in the centre of the 

, zone. Se t  the  Circui t  Selector  to TEST and proceed to check the re levan t  e lectrode vo l tages  

H e a t e r  V o l t a g e s  

(a)  C o n n e c t  the Avo.Veter, switched to i t s  a c  voltage ranges ,  between H+ and H- s o c k e t s  

on top  c a p  connector  panel. 

(b) Switch on and rotate  t h e  Heater Voltage switch through t h e  full  range of va lues ,  the 

e x t e r n a l  meter being s e t  to the appropriatd vol tage range as required. 

(c) T h e  h e a t e r  vol tage reading on t h e  meter should conform t o  the voltage l imits  shown 

in t h e  following table. 

Due  a l lowance  must  b e  made for the  l imits  of accuracy  of the  measuring instrument 

for e a c h  part icular  reading:- 

A C T M L  AC } MINN LIYITSMAXX 1 
VOLTS 

(d) Switch off and remove meter. 

A n o d e  V o l t a g e s  

(a) S e t  the  mains 'ON/OFF' switch t o  the 'OFF' position and connec t  the AvoYeter, s e t  

to  its d c  vol tage range,  between Atand C s o c k e t s  on the  top cap  se lec tor  panel. 

(b) Switch o n - a n d  ro ta te  the 'Anode Voltage' switch through s u c c e s s i v e  posi t ions,  the 

meter  be ing  s e t  to  the  appropriate range a s  required. 

(c) T h e  meter  readings sh,ould be 0.5 x the voltage ind ica ted  by the  'Anode Voltage' 

s w i t c h  -2 +6% +O -1V (-3 +6X +O -1V on instruments  u s i n g  two diodes i n  s ~ r i e s ) .  

D u e  a l lowance  must  b e  made for the  l imits  of accuracy  of the measuring instrument 

for  e a c h  part icular  read ing  

(d) Switch off and  remove the meter. 

S c r e e n  V o l t a g e s  

(a) Connec t  t h e  AvoMeter s e t  t o  i t s  d c  voltage range, be tween  S and C on the  top cap  

s e l e c t o r  pane l  ensuring that  the mains 'ON/OFF' swi tch  i s  in the 'OFF' position. 



(b) Switch on a n d  ro ta te  the  s c r e e n  voltage switch through s u c c e s s i v e  posi t ions,  t h e  

ex te rna l  meter  being s e t  to  t h e  appropriate range a s  required. 

( )  T h e  meter  read ings  obtained should be  0.5 x the voltage indicated by the  'Screen 

Voltage'  s w i t c h  -2 4% ++O -1V (-3 +6% +O -1V on instruments employing two d iodes  

in  se r ies ) .  

Due a l lowance  must  be made for the  limits of accuracy of ' the  measuring instrument 

for each  par t i cu la r  reading. - 

(d) Switch off a n d  remove t h e  meter. 

C I R C U I T  C H A N G E S  
Due to product ion c h a n g e s  and  the avai labi l i ty  of rect i f iers  etc., a number of c h a n g e s  

have  been made t o  t h e  Valve Charac te r i s t i c  Meter Mk. IV. P l a t e  11 shows  the  circui t  diagram of 

t h e  l a t e s t  instrument  a n d  i t  is recommended t h a t  instruments a r e  modified t o  th i s  circuit.  T h e  

T a b l e  of component  c h a n g e s  I i s t s  all modifications which have been incorporated. 

The Appearance o f  the Repaired Instrument 

Having ensured  t h a t  t h e  instrument  is electr ical ly  and  mechanically, do not be  con- 

t e n t  to  return it t o  t h e  customer in  a dirty condition. Thoroughly c lean  the  components and wipe 

ou t  the  i n s i d e  of t h e  c a s e ,  t ak ing  part icular  ca re  tha t  no small  par t i c les  of iron or other foreign 

s u b s t a n c e s  a r e  l e f t  within t h e  instrument. 



CHAPTER 2 
S E T T I N G - U P  P R O C E D U R E  

CONTENTS 

T E S T  E Q U I P V E N T  REQUIRED SECTION 1 P a g e  1 6  

SETTIVG-UP DETXTLS SECTION 2 P a g e  1 6  

SECTION 1 - T E S T  EQUIPMENT REQUIRED 

(a)  .Avo Elec t ron ic  T e s t n e t e r  (or equivalent  d c  mean Valve Voltmeter). 

(b) AC I 'oltmeter (not greater  than 20012/V) s tandardised a t  220V. 

NOTE: T h e  E l e c t r o n i c  Tes tmete r  should b e  s tandard ised  a t  t h e  appropriate vo l tages  before 

making any a d j u s t m e n t  mentioned in the following paragraphs- 

W A R N I N G  * 

I t  i s  w i s e  t o  ensure  tha t  t h e  mains vol tage d o e s  not change during the following test .  A 

s t a b i l i s e d  s u p p l y  i s  not  recommended due t o  3rd and 5th harmonic waveform distortion. 

SECTION 2 - S E T T I N G - U P  DETAILS 

With s u i t a b l e  m a i n s  vol tage applied, carry ou t  ~ r e l i m i n a ~  check for the presence of Anode, 

Screen, Grid and  Heater  vol tages,  ensure t h a t  they are  of the right order of magnitude and  

follow t h e  s w i t c h  se t t ings .  

Open a n o d e  cur ren t  link, inse r t  moving co i l  d c  milliameter in l ink-Obtain anode current from 

su i tab le  v a l v e  under t e s t  and check each anode  current range in- turr ;  ensure that  the read ing  

on the e x t e r n a l  milliameter is 0.5 x the  anode  current indicated by the panel  meter +5%. Re- 

move v a l v e  a n d  c l o s e  .4node Current Link. 

S e t  t h e  c o a r s e  mains  tapping on the instrument  t o  approximate mains input voltage. 

Connect  t h e  a c  Voltmeter between a c  s i d e  of VR5 ( P l a t e  11)  and cathode of a valveholder. 

Se t  anode  vo l tage  s \%i tch  t o  200V and vary Se t  - switch un t i l  a reading of 220V r.m.s. 

12% i s  obtained.  

S e t  the add i t ive  grid vol t  se lec tor  control t o  0-20+80. the variable g i d  potentiometer t o  

maximum a n d  t h e  I le ter 'Switch t o  10OrnA. Then ,  with the grid circuit link open, and t h e  dc  

- \ 'a lve Voltmeter  between grid aad cathode,  a d j u s t  the grid vol tage pre-set potentiometer 

(RV41 un t i l  t h e  read ing  on the  Valve Voltmeter equa ls  52.5v (101 x 0.52 9% H.IV). Adjust  

adial on grid vol tage control (by loosening s c r e w  a t  the bottom of the  rear  of the  potentio- 

meter  a s s e m b l y  and potentiometer sp ind le  nut  which then a l lows  the  quadrant  control l ing 

the potent iometer  and d ia l  to  be ad jus ted  with respec t  to the hair  line). Rith incremental  

grid swi tch  s e t  a t  0-5 rotate  @id potentiometer unt i l  meter r e a d s  0.52V -12% g . I V  ( 1  x 0.521, 

t ighten gr id control  quadrant  s o  that,  with t h i s  effective grid voltage the dial  r e a d s  1 V  on 

t h e  s c a l e .  

S e t  Grid Vol tage  control to  zero. Adjust d i a l  on Se t  mA/V control,  (by loosening s c r e w  a t  

the bottom of the  rear  of t h e  potentiometer a s s e m b l y  and potentiometer spindle  nut,  his then 



a l lows  the quadran t  control l ing the potentiometer and d ia l  to be adjusted with respec t  to the 

hair  1ine)unt i l  with range swi tch  s e t  to 1-10 the voltage between grid and cathode i s  104mV 

(0.2V x 0.52) the  5rnA/V mark should then correspond with the hair line. Retighten quadrant 

sc rew and s p i n d l e  nut. C l o s e  link. 

It  i s  w i s e  t o  monitor the  200 anode vo l t s  tapping during b, c,  d and e ,  to ensure that  the 

mains v o l t a g e  h a s  not  a l t e red .  X s t a b i l i s e d  supply i s  not generally sui table  b e c a u s e  of 

3rd and 5th harmonic wave-form distortion. 

N.B. opera t ions  d & e should  only be carr ied out if absolutely necessary.  T h e s e  d i a l s  have 

been s e t  a c c u r a t e l y  a t  the  Works to  minimise the errors over t h e  whole range. 

(f) With circui t  s e l e c t o r  and leakage  s w i t c h e s  s e t  a t  the  Se t  Mains condition and anode  current 

switch s e t  to  lOOmA, a d j u s t  RV6 until  pointer  reads  on the  Se t  - mark. 

(g) S e t  Relay: 

With Elec t rode  Se lec tor  s e t  t o  A l ,  a n d  t h e  anode voltage switch s e t  to  lOOV the  reIay 

should opera te  when A 1  i s  shor ted  t o  cathode. Repea t  with the anode switch s e t  t o  200V 

T h e  above procedure should  b e  repea ted  with the Electrode Selector  s e t  to A2. T h e  relay 

should opera te  when A 2  is shorted to  cathode. With the Electrode Selector s e t  t o  '5' and 

the  s c r e e n  vo l tage  s e t  to  lOOV the relay should  break when the cathode i s  shorted t o  screen.  

T h e  relay c o n t a c t s  should  break c lean ly  a n d  s t a y  open unt i l  the instrument i s  swi tched  off 

and then s w i t c h e d  on again.  Fau l ty  ac t ion  of the relay i s  generally due to  a damaged recti- 

f ier  and u s u a l l y  r e s u l t s  in  t h e  relay buzzing. 

Using t h e  normal t e s t  procedure for checking a valve type US2 except  that  the roller swi tch  

should be  s e t  t o  read  020 8 0 8  0 3 0  a n d  t h e  meter se lec tor  switch s e t  to  180mA. Reduce  the 

meter s e l e c t o r  s w i t c h  read ing  t o  60mA and  check that  the relay h a s  not  operated. 

WARNING 

Do not prolong t h i s  t es t .  or t h e  load r e s i s t o r s  may be damaged. . 

For Sewice Manuals Contact 
MAURITRON TECHNICAL SERVICES 

8 Cherry Tree Rd, Chinnor I 

Oxon OX9 4QY 
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CHAPTER 3 
4 FINAL TEST PROCEDURE 

CONTENTS 

TEST EQITIPYEYT REQUIRED SECTION 1 Page  1 9  

FINAL TEST DETAIL - IWSTRUMEVT SECTION 2 P a g e  19 

FINAL TEST DETAIL - MOVE'IIENT SECTION 3 P a g e  21 

SECTION 1 - T E S T  EQUIPMENT REQUIRED 

(a) Avo E l e c t r o n i c  Tes tmete r  (or equivalent  mean dc Valve Voltmeter). 

(b) Model 7 or Vodel 8 AvoVeter. 

(c) Valves  CV491 - KT33C - 111,23-13.52 or similar types.  

(d) R e s i s t a n c e  1 megohm +I%. 

SECTION 2 - FINAL TEST DETAIL - INSTRUMENT 

Apply 500V megger  t es te r  between mains l e a d s  and frame. 

Check t h a t  t h e  ear th l ead  i s  connected to frame. 

Switch on-adjust 'Set Vains'  control s o  that  the meter pointer i s  a s  near  a s  possible  to  the - mark on t h e  s c a l e  plate. 

Check the  Check  (C), Check (H) and C/H 1YS.positions of the  Circui t  Selector  Switch us ing  

a 1 megohrn res i s tance .  Indicat ion on the meter  should be  1 megohrn +lo%. 

'A'ith the a n o d e  and  sc reen  vo l tages  s e t  to  100, check the operation of t h e  overload cut-out 

by applying f i r s t  an Anode/Cathode short. Kith the Anode/Screen shorted with a mi  l l ia- 

meter, check  t h a t  no current f lows when ei ther  the  Anode or Screen vo l tages  are  increased.  

Check Anode and Screen vol tages.  Values read  on an external  meter should correspond to 

half the  v o l t a g e s  indicated on the front panel  +6% -2% +O -IV (169: -3% +O -I\' on instru- 

ments employing two d iodes  in s e r i e s  ). . 
Check t h e  fol lowing unloaded heater  vol tages:  

N O V N A L  ACTUAL AC 
VOLTS VOLTS VAX. 



(h) Insert a KT 3 3 c  valve and s e t  up the instrument to obtain the following condition: 
* 

4 Va - 200, Vg2 - 150, Ia  - 100mA. 

*Adjust grid vo l tage  until  t h i s  i s  obtained 

Check tha t  t h e  v a l v e  d o e s  not osci l la te .  With the Circuit Selector Switch in the 'Gas' posi-  

tion, check  t h a t  there i s  no backward indication on the meter. 

(j)  Using t h e  KT 3 3 c  a s  a source  of current, check the accuracy of the  meter  on the anode  

current ranges ,  i.e. 2.5mA, lOmA, 25mA and lOOmA ranges aga ins t  an external  standard. 

T h e  external  s tandard  should  read half  of the  indication of the V:C.M. meter +5%. 

(k) Check grid vq l tage  a t  2, 4 ,  9, 1 4 ,  19 ,  24, 30, 50, 7 0  and 90V. Limits  +2X .iO.lV. 

(m) Check 'Slope' v o l t a g e s  on 1-lOmX/V range a t  lmA/V (1V) 2mA/V (.5W SmA/V (.2V) 

8mA/V (.125V) a n d  on 8-60 range a t  10mA/V (0.3V) 40mA/V (0.075V) tolerance 53% t5rnV. 

NOTE: Vol tages  quoted in paragraphs (K) and (M) are  effective, and should correspond t o  a multi- 

plying factor of 0.52. 

Using s tandard ised  v a l v e s  check  tha t  for given anode currents the b i a s  i s  within +5% g . 5 V  and  

s l o p e  in  within f10% of the  s tandard ised  value. (Use va lves  giving approximate s lope  readings 

of 3mA/V on 1-lOmA/V range  and  12mA/V on 8-60mA/V range.) 

(n) Check t h e  'GAS' posi t ion of Circui t  Selector  Switch. Insert a 1 megohm res i s tance  between 

G and cathode.  Adjus t  b i a s  for full  s c a l e  deflect ion on the movement, B i a s  reading should  

b e  40-60V. 

With the  instrument  s e t  up  t o  check a valve type 12 AT7 and switched to GAS posi t ion 

there should  b e  no r e v e r s e  deflect ion of t h e  pointer for any b i a s  more negat ive than 3V. 

Small r e v e r s e  def lec t ions  a r e  permissible. Rith the  instrument s e t  up t o  check rec t i f i e r s  

and d i o d e s  u s e  a n  ex te rna l  meter to  check tha t  when nominal currents are  flowing the  

pointer i s  approximately in t h e  centre of the  'good' scale .  Check on a l l  diode and rect i f ier  

ranges. ( f l ake  t h e s e  t e s t s  on t h e  D l  position, and repeat any one of them in the  D2 position. 

Check a v a l v e  type  H L 2 3  (or s imilar  type) to  ensure the correct phas ing  of the  h.t. and 1.t. 

transformers, incorrect  p h a s i n g  being indicated by an excess ive  anode current. 

(q) Check t h a t  a l l  v a l v e  p ins  of t h e  same number a r e  connected together. 

(r) Check there  i s  n o  nega t ive  reading in the 'Gas' position with a valve whose grid vol tage i s  

.1V or below. 

SECTION 3 - FINAL TEST DETAIL - MOVEMENT 

(a) E n s u r e  t h a t  t h e  zero ad jus te r  g ives  a n  approximately equa l  swing  on ei ther  s i d e  of 

t h e  zero +2X f.s.d. Check  tha t  the panel-adjuster  and movement ad jus te r  a re  correct ly  

meshed.  S e t  the a d j u s t e r  such  that  a c lockwise rotation c a u s e s  a posi t ive or forward 

movement of t h e  pointer.  T h e  instrument zero should be within one width of the pointer 

a t  t h e  e n d  of the a rc  l ine.  

For Service Manuals Contact 
MAURITRON TECHNICAL SERVICES 

8 Cherty Tree Rd, Chinnor 
Oxon OX9 4QY 

Tek- OI844-3516!.34 Fax:- 01 844-352554 
Email: e~uirie@mauritron.w.& 



T H E  F O L L O W I N G  T E S T S  S H O U L D  B E  C A R R I E D  O U T  W I T H  T H E  I N S T R U -  
' M E N T  A T  AN A N G L E  OF 60"  T O  T H E  H O R I Z O N T A L .  

(b) Check that the balance i s  within &1% in the vertical plane. Balance should be within 

+ one width of the pointer from i ts  zero position over 180° arc in the vertical plane. 

(C) The movement resistance should be 3250 ohms +l%. Total resistance of the moving 

coil should not exceed 1600 ohms. Current a t  ImA/V ~ o s i t i o n  to be 22.2mA. 

(d) The positive connection to the coil must be well clear of the pole-piece and any fly- 

ing leads to  the movement must be clear of the case edges. 

(e) The scale  shape linearity should be within +1% of full scale current between the 100 

and 30 marks on the s c d e  and 22% between the 25 and 10 markings. 

(f) The top cover should not bear on the end stops. 

(g) Check for s t icks  in a l l  positions ov'er the whole scale length. (Rolling stick +l% 

f.s.d, Pivot st ick fl% f.s.d). 

(h) Flash t e s t  complete assembly a t  lOOOV dc to exposed metal parts. (Terminal Studs 

shorted). 



APPENDIX 1 

SCHEDULE OF SPARE PARTS 

F O R  

A V O  V A L V E  C H A R A C T E R ~ S T I C  METER 

MARK I V  

P R O C E D U R E  F O R  O R D E R I N G  S P A R E S  

By following the procedure s e t  out 'below, delays will not occur due to unnecessary 

correspondence. 

1. State the part number of the items required, a lso  the quantity. 

2. State t h e  ser ia l  number of the instrument. This  will be found on the rear panel., 

3. Then ordering spare parts for the movement assembly, the se i ia l  number on the 

scaIeplate should a lso  be cpoted. 

Overseas users of our instruments should send their requirements to our representative on 

their territory. 

If parts are reqclired in Great Britain application should be made direct to AVO Ltd. - 

For Setvice Manuals Contact 
MAURITRON TECHNICAL SERVICES 
8 Cherry Tree Rd, Chinnor 

Qxon OX9 4QY 
Tel:- 01844-351 694 Fax:- 01844-352554 

Email:- enquirie@mauritron.co.uk 



. PLATE 1 

It em 

No. 

1 

2 

3 

' 4 

5 

FRONT PANEL 

Description 

Knob Assembly  Complete With Skirt 

Valve D a t a  Manual 

Handle 

End Frame 

Indicating lamp holder 

Bulb 6.5V 0.3'~ 

Dial  for Grid Voltage Control 

Grid Voltage Name P l a t e  

Knob for  Grid Voltage and  mA/V Controls 

Dial  for Grid Vol t s  Switch 

Anode L i n k  Termina ls  

Roller Se lec tor  Switch Escutcheon  

Meter Movement Complete (for de ta i l s  s e e  plate  5) 

Dial for Mutual Conductance Switch 

Drive Co l l a r  for Grid Vol t s  and  mA/V Controls 

Mutual Conductance  Name-Plate 

Dial  for mA/V Control 

Front Pane1  

Knob for I tems  1 and 8 

Valve Board L i d  Assembly 

Top Cap  Lead 

$See Notes on page  8. 

?Not Illustrated. 

Circuit 
Ref. 

Part No. 

15220-A 



' PLATE 1 FRONT PANEL 

For Service Manuals Contact 
h4AURlTRON TECHNICAL SERVICES 

8 Cherry Tree Rd, Chinnor 
Oxon OX9 4QY 

Tek-01844-351694 Fax:- 01844-352554 
Email:- enquiries@mauritron.w.& 



Item 

1 

2 

3 

4 

5 

6 

7 

8 

r 9 

10 

11 

POWER SUPPLY PANEL 

Description 

B a s e  P l a t e  

Heater  Cur ren t  Link Terminal 

Component Board  Assembly (for de ta i l s  s e e    late 6 )  

F u s e  (3A 

F u s e  P a n e l  Assembly 

H.T. Transformer.Assembly 

R e s i s t o r  2.2kQ 55% Vitreous 

Relay  A s s e m b l y  Complete 

Rec t i f i e r  T y p e  1ODE8 

Grid Transformer  Assembly . 

L.T. Transformer  Assembly 

Circuit 
Part No. 

Ref. 

*See T a b l e  of Component  Changes (page 38) 



PLATE 2 POWER SUPPLY PANEL 

For Service Manuals Contact 
MAURITRON TECHNICAL SERVICES 

8 Chernr Tree Rd. Chinnor 



' . PLATE 3 CONTROL 

Description 

Toggle Switch (Al.A2 limited/unlimited) 

Electrode Selector Switch 

Leakage Switch 

Resistor IkQ f l %  

Circuit Selector Switch (for details s e e  8) 

Meter Switch (for details  see  plate 7 )  . 
Potentiometer lOkQ Linear (set  m A M  

Mutual Conductance Switch (for details see    late 9) 

Meter Movement Complete (for details s e e  plate 5) 

Movement Board Assembly 

Negative grid voltage switch (for details s e e  plate 10) 

Resistor 3.54kQ 21% 

Potentiometer lOkQ Linear (neg. grid volts) 

Resistor 470kn flO% 

Anode voltage switch 

Screen voltage switch 

Heater voltage switch (coarse) 

Heater voltage switch (fine) 

Coarse backing-off Potentiometer 25012 linear 

Switch (on/ofQ 

Set - Switch 

Fine backing-off control 25R 

Capacitor apF 12V REV. (Located on item 10) 

p o t  Illustrated 

*See Table of Component Changes (page 38) 

Circuit 
Ref. 

Part No. 



PLATE 3 CONTROL PANEL 



' PLATE 4 
4 

VALVE HOLDER PANEL 

Item 
No. 

Description 

1 Roller Selector Switch Assembly 

2 Valve Holder UX4 

Valve Holder B9G 

Valve Holder International Octal . 

Valve Holder. B8D 

Valve Holder B7 

Valve Holder UX6 

Valve Holder (Flying Lead) (3  off) 

Rubber Bush for Item 8 

Valve Holder UX7 ~ m e r i c a n  7 .P in  (Large) 

Valve Holder SM? American 7 Pin  (Small) 

Top Cap Escutcheon Assembly 

Tag Board Assembly 

Valve Holder UX5 

Valve Holder B3G 

Valve Holder B8A 

Valve Holder B7G 

Valve Holder 8SC (P Type Base) 

Valve Holder B8G 
For Service Manuals Contact 

Valve Holder B9A MAURlTflON TECHNICAL SERVICES 
8 Cherry Tree Rd, Chinnor 

Valve Holder B9 Oxon OX9 4QY 
Telt 01844-351694 Fax:- 01844352554 

Ferroxcube Bead Wlr enquiries@mauritron.~~.uk 

Valve Holder B4/5 

Pznel only 

Cable for Item 8 

Cable for Item 12 

,Not Illustrated 

Circuit 
Part No. 

R el. 



PLATE 4 VALVE HOLDER PANEL 



' PLATE 5 MOVEMENT ASSEMBLY 

It em Description 
No. 

Scaleplate 

Moving coil assembly 

Zero Adjustor 

Hairsprings 

Sprung Jewel Assembly 

Pivots 

Movement Case Front 

Movement Case Rear 

Window Glass 

tNot illustrated 

*See Note on page 8 

Part No. 

For Service Manuals Contact 
MAURITRON TECHNICAL SERVICES 

8 Cherry Tree Rd, Chinnor 
Oxon OX94QY . 

Tel:- 01844.351694 Fax:- 01844-352554 
Email:- enquiries@maurilron.cO.uk 



, PLATE 5 MOVEMENT ASSEMBLY 



' PLATE 6 COMPONENT BOARD ASSEMBLY 
b 

ltem 

1 

t 2 

2 3 

4 

t 5 

t 6 

: 7 

t 8 

9 

10 

Potentiometer 5,000fl Linear (Set - ) 
Rectifier Type 10DE8 

Rectifier Type SD94 

Resistor lOOkQ f10% 

Rectifier Type 10DE8 

Rectifier Type 10DE8 

Resistor 100kh +lo% . 

Rectifier Type 10DE8 

Potentiometer 5,000fl Linear (Set Vg) 

Component Board (bare) ' 

Circuit 
R el. Part No. 

For Service Manuals Contact 
MAURITHOW TECHNICAL SERVICES 

8 Cherry Troe Rd, Chinnor 
Oxon 0x9  4QY 

Tel:- 01844-35i694 Fax:- 01844-352554 
Ernail:- enqu1ties@mauritr0nm.uk 

*See Table of Component Changes (page 38) 





PLATE 7 METER SWITCH ASSEMBLY 

I t e m  Description Circuit 
Ref. 

Part No. 

lieter Switch 

Resistor 814kQ 22% 

Resistor 406kQ ~ 2 %  

Resistor 2O%Q?2% 

Resistor lOOkQ 22% 

Resistor 31.5kQ 2% 

Resistor 4.35kQ +2% 

Resistor 6.8kQ 51% 

Resistor 2.9kQ +I% 

Resistor 21.8kQ 21% 

Resistor 59.6ko +I% 

Resistor 249kQ 51% 

Resistor 1.22MQ 22% 

For Service Manuals Contact 
MAURlTRON TECHNICAL SERVICES 

8 Cherry Tree Rd. Chinnor 
Oxon OX9 4QY 

lei:- 01844.351694 Fax:- 01844-352554 
Ed\:- enquirie@mauritron.a,.Uk 



' 4 PLATE 7 METER SWITCH ASSEMBLY 



, PLATE 8 CIRCUIT SELECTOR SWITCH ASSEMBLY 

Description 

Circuit Selector Switch 

Resistor 56kR 210% 

Resistor lOkR f2% 

Resistor lOkR 51% ' 

Capacitor 8fiF 5 % 12V Rev. 

Resistor 1.481in +l%) 
) Matched pair 

Resistor 1.48Mn 51%) 

Resistor 15kQ 52% 

Resistor 3kR +2% 

Resistor 6000 52% 

Rectifier SD91 

Rectifier SD91 

Resistor 300R 51% 

Resistor 1.86kR 21% 

Resistor 2kR f l %  

Circuit 
Ref. 

SE 

R33 

R34 

R35 

C 1 

R19 

R16 

R17 

R18 

. MR7 

MR8 

R 5 

R4 

R3 

Part No. 

20991-1 

12049-241 

12049-632 

12049-386 

12049- 404 

12049-433 

*See Table of Component Changes (page 38) 



PLATE 8 CIRCUIT SELECTOR SWITCH ASSEMBLY 



PLATE 9 MUTUAL' CONDUCTANCE SWITCH 

Circuit 
l tem Description Part No. Ref. 

1 mA/V Switch S c  211327-17 

2 Resistor lOkR +2X R 46 12049632 

3 Resistor 3.9Q +20% (2 off) R47 12049-434 

Resistor 25.9kR +I% 

Resistor 25.6kR +1% 

Resistor 51.8kQ +1% 

Resistor IkQ 22.54 

Resistor IkR 22.5% 

Resistor 24kR f 10% 6W 

Resistor 200Q fO.S% 

Resistor 76022 +2% 

%See Table of Component Changes (page 38) 



PLATE 9 MUTUAL: CONDUCTANCE SWITCH 

for Service Manuals Contact 
MAURITRON TECHNICAL SERVICES 

8 Cherry Tree Rd, Chinnor 
Oxon OX9 4QY 

Te1:- 01844-351694 Far- 01844-352551 
Email: enguiries@mauri~on.m.Uk 



PLATE 10 GRID VOLTAGE SWITCH ASSEMBLY 
b 

Item Description 
Circuit 

R el. 

Grid voltage switch 

Resistor 37.9kQ 21% 

Capacitor 0.01 PF 220% 150V 

Resistor 16.8kQ 21% 

Resistor 2.5k9 +1% 

Resistor 2.5kQ f l %  

Resistor 2:5kn 21% 

Resistor 2.5kR +1% 

Resistor 2.5kQ 21% ' 

Resistor Z.SkQ 21% 

Resistor 2.5ka +I% 

Resistor 2.5kQ 51% 

:See Table of Component Ch 

Part No. 

21207-16 

12049-702 



PLATE 10 GRID VOLTAGE SWITCH ASSEMBLY 

For Service Manuals Contact 
MAURlTRON TECHNICAL SERNES 

8 Cherty Troe Rd, Chinnor , 

Oxon OX9 4QY .. 
Tel:- 01 844-351 6% Fax:- 01 844-352554. 

Email:- enquirie&mauritron.co.uk 



L R36 l Z W l l  I t 0.5% I I I I I I 1 
SEE TABLE OF CCMPCNENT CHANGES BELOW 

I TABLE CF CWPONENT CHANGES I 
CHANGE DATE OF 

NO. CHANGE ALTERATIONS 
I 

1 M~~~ 1 9 ~  CZ changed ham O.lp F to 0.01pF 
R33 c h ~ ~ ~ g e d  f ranak f l  +lo% m %kR tioi 

Z April 1960 C3 added to circuit 

3 May 1960 R46 and R47 dded  to circuit 

Rectifiers MR7 chm ed f r m  2E4 ro 2E1 / 4 l k t . 1 9 6 0  1 Rectifiers MR8 dd.3 (ZEl) 
Rectifiers MR9 MRlO added ( X I )  I 

S No*. 1960 Rectifiers MRl  was 1/64 chongd to 2E4 

6 Mach 1961 R48- R56 oddd  

7 Morch 1961 R37 changed h a  SCQQ to 1Kn 

8 J w  1961 R39 chmg.d to 1 . 3 ~ R  t 2% r o s  7608 

9 March 1962 R39 chmptd t o l k n t  1% 

10 March 1962 R51 -RS2 delocd from circutt 

Rectiliers MRl  -MR6 and MR9-MRIZ changed to 
1962 SD94 or SWAA, MR7-MRB chm9.d m SDP1 

(MR2-4 was e~thcr  OAlO or DDMM) 
(MR7 was OAZlO or DOOW) 

1z j"ll RV6 connutsd to l S W  tap on tronsformr, was 
a, 125V tap. 

For Service Manuals Contact 
MAURlTRON TECHNICAL SERVICES 

8 Cherry 'free Rd, Chinnor 
Oxor!  OX9 4QY 

Tel:- 01844-351W Fax:- 01844352554 
Email:- enqurnes@mauritron.co.uk 

Rectifiers MR9-12 md Resistors R49, R5O I l3 1 lls I R53- R56 ddsted 
Rectifiers MRS-MR6 changed to type lOOE 8 
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