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C h a p t e r  1

N E W  S E T S  F O R  O L D

N o w , p ro b a b ly  m o re  th a n  a t  an y  o th e r  tim e, o ld  ra d io  se ts a re  
be in g  used  th ro u g h o u t the  c o u n try  in g rea t n u m b ers . T h e  sh o rtag e  o f  
receivers th ro u g h  th e  w a r  years  is f a r  f ro m  being  m ad e  g o o d , a n d  w hilst 
new  se ts o f  excellen t design  an d  q u a lity  a re  no w  av a ilab le , re c e n t increases 
in b o th  p rice  an d  ta x a tio n  m ak e  these b ey o n d  th e  reach  o f  m an y  pockets . 
F am ilies  w h o  renew ed  th e ir  ra d io  receivers re g u la rly — a n  ex ce llen t schem e 
b o th  fo r  q u a lity  in  listen ing  an d  th e  s tim u la tio n  o f  tra d e — are  no  lo n g er 
a b le  to  d o  th is, a n d  a s  a  resu lt th e re  a re  p o ss ib ly  th o u sa n d s  o f sets 
lite ra lly  a t  th e ir  “  la s t gasp ,”  defic ien t in se lec tiv ity , range, v o lu m e and  
lo n e .

I t is w ith  th e  h o p e  th a t  th is  b o o k  will assis t h o m e c o n s tru c to rs  an d  
e x p e r im e n te rs  to  g ive a  new  lease  o f  life  to  such  o ld  rece iv ers  th a t  T h e  
R a d io  M o d ern isa tio n  M a n u a l  is pub lish ed .

R e n ew in g  an  ex is ting  se t is, in so m e w ays, a n  even m o re  in te restin g  
task  th a n  th e  b u ild in g  o f  a  new  receiver. N o  m a tte r  ho w  m an y  in s tru c 
tio n s  a n d  id eas m a y  be  g iven th e re  m u s t a lw ay s re m a in  a  g o o d  d ea l o f  
in itia tiv e  on th e  w o rk e r ’s part. H e m ust decide  w h a t sec tion  o r  sec tions 
o f  th e  receiver a re  m o st in need  o f  re n o v a tio n , h o w  th e  ch an g es a re  to  
be c a rr ie d  o u t, h o w  th e  w ork  is to  be  fitted  in to  the  space  av a ilab le , an d  
so  o n , b u t a t  th e  sam e tim e th is need d e te r  n o  p ro sp ec tiv e  a m a te u r  
co n s tru c to r  w h ilst rece iver m o d ern isa tio n  is an  exce llen t s ta rtin g  p o in t 
fo r  th e  y o u n g er re a d e r  w ho  w ishes to  lea rn , th ro u g h  p rac tice , h is w ay 
in to  th e  fa sc in a tin g  h o b b y  o f  R ad io .

It is fo rg o tte n  a ll to o  o ften , in these day s o f  co m m erc ia lisa tio n , th a t  
ra d io  b eg an  w ith  th e  a m a te u r  a n d  th e  w ho le  g ro u n d in g  o f  th e  science is 
o n  th e  w o rk  o f  th o se  w ho , in a  sense, m ad e  rad io  a  h o b b y .

W h en  an  o ld receiver is to  be  m o d ern ised , a d a p te d  o r, p e rh a p s , even 
reb u ilt, the  first step  is to  decide  on w h a t a re  its  d es irab le  fea tu re s , in 
o rd e r  th a t  these  m ay  be m a in ta in ed , an d  in w h a t w ays it is lack ing  an d  
req u ire s  im p ro v e m e n t. T h e  m o st o b v io u s d efec ts w ill be  th o se  a ttach in g , 
in g en e ra l, to  th e  au d io  am p lifie r section  o f  the  se t— p o o r  to n e  o r ac tu a l 
d is to r tio n  w ith , p e rh ap s , an n o y in g  c rack s  or. b reak s  o n  treb le  no tes o r  
tran s ien ts  w ith , p e rh a p s , “ tizzings ”  due  to  d ir t in th e  lo u d sp e a k e r  gap  
o r  re so n an c es  w ith in  the  receiver c ab in e t a n d  p a rts . S econdly , it will
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be n o te d  w h e th e r  th e  se lected  s ta tio n  is tu n e d  sh a rp ly  a n d  w ith o u t in te r
fe ren ce  —  it m ay  be th a t  th e re  is a d ja c e n t ch an n e l in te rfe ren ce  w ith  a  
n e ig h b o u rin g  s ig n a l o r  a n  an n o y in g  b a c k g ro u n d  to  th e  d es ired  p ro g ram m e. 
A fte r  th is  te s t on  th e  local s ta tio n s  w h ich , a f te r  a ll. a re  th e  m o st im 
p o r ta n t o n es f ro m  th e  recep tio n  p o in t o f  v iew  an d  w h ich  w ill p rov ide  
by  fa r  th e  g re a te r  p a r t  o f  the  p ro g ra m m e s  h e a rd  th ro u g h  the  receiver, 
th e  se t sh o u ld  be  tu n e d  th ro u g h  its  w av e-ran g es, p re fe ra b ly  a t  a  g o o d  
recep tio n  tim e such  a s  th e  la te  even ing , in  o rd e r  th a t  its  o v era ll ran g e  
a n d  se lec tiv ity  m ay  b e  check ed . T h is  te s t o fte n  show s u p  sev era l d efec ts. 
H e te ro d y n e  w h istles  o v e r th e  w h o le  b a n d , a  b reak in g  in to  o sc illa tio n  
a t th e  h ig h  fre q u e n c y  end  o f  th e  lo n g  w ave b a n d  an d  s im ila r  re su lts  a ll 
in d ica te  th a t  th e  receiver is -due fo r  a tte n tio n .

A gain , d o es th e  rece iv er co v e r a ll th e  d es ired  p ro g ra m m e s  a n d  tu n in g  
p o in ts  ? A  m id g e t A C /C D  se t in  th e  L o n d o n  a re a , f o r  ex am p le , g ives 
a d e q u a te  co v erag e  on its  o n e  w ave ra n g e  b u t in severa l p a rts  o f  th e  c o u n try  
th e  L igh t P ro g ra m m e  can  h a rd ly  be  h e a rd  o n  261 m e tre s  a n d  is su b je c t to  
very  se rio u s  fad ing . In  th e  a u th o r ’s receiv ing  lo ca tio n  th e  A .V .C . o f  a  
rece iv er need s to  be a  g o o d  d ea l m o re  effective th an  in m an y  a re a s  ow ing 
to  se rio u s  flu c tu a tio n s  in  signal s tre n g th , w h ich  a re  b o th  se aso n a l an d  
im m ed ia te . P e rio d s  o f  garb led , u n in te llig ib le  speech  a n d  “  d ra in -p ip e  ”  
m usic  c a n n o t, o f  co u rse , be  c o m b a te d  fo r  th ese  a re  d u e  to  p h ase  sh if t 
in te rfe ren ces  b e tw een  inco m in g  w aves an d  d e fy  a n y  m e th o d  o f  c o rre c tio n  
a p a r t  f ro m  a la rg e  a n d  co m p lic a te d  d iv ersity  a e r ia l system .

Is it req u ired  to  co v e r th e  sh o r t  w aves, a n d  if  so , on  w h a t fre q u e n c y  
b an d s?

Is i t  d es ired  to  u se  th e  rece iv er f o r  g ra m o p h o n e  re p ro d u c tio n ?

Is th e  receiver to  be  fitted w ith  ex ten s io n  sp e ak ers  u sin g  lines ru n  to  
o th e r  ro o m s, a n d  if  so , is  re m o te  c o n tro l d es irab le?

A ll th ese  an d  m an y  m o re  q u es tio n s  a re  im m ed ia te ly  b ro u g h t u p  a n d  
g re a te r  re n o v a tio n s  an d  a d a p tio n s  still a re  o f te n  n ecessary  w h en  th e  rece iv er 
is m oved  fro m  o n e  recep tio n  a re a  to  a n o th e r . A s a  fu r th e r  e x am p le  
th e  case  o f  a  sim p le  T .R .F . rece iver b u ilt by  th e  a u th o r  m a y  be m en tio n ed . 
In th e  L o n d o n  a re a  it gave  ex ce llen t se rv ice  o n  th e  B ro o k m a n s  P a rk  
s ta tio n s— fo r  w hich  it w as d esigned— b u t w h en  m o v ed  to  a  co a s ta l lo ca tio n  
it  p ro v ed  o f  n o  u se  w h a tev e r, be in g  su b je c t to  se rio u s in te rfe re n c e  f ro m  
h ig h -p o w ere d  te le g ra p h y  sh o re -to -sh ip  tra n sm itte rs . A t th e  sam e tim e  its  
co n v e rs io n  to  a  su p e rh e t c ircu it w as n e ith e r  d ifficu lt n o r  expensive , fo r  few  
p a r ts  w ere sc rap p e d  a n d  n o t m a n y  n ew  c o m p o n e n ts  w ere  n eeded .

A  n ew  se t o f  va lves a lo n e  c a n  so m etim es give an  en tire ly  new  life  a n d  
to n e  to  a  rece iv er b u t the  slow  d e te r io ra tio n  o f  o ld  valves q u ite  o fte n  m asks 
the  in a d e q u a c y  o f  an  o u td a te d  c irc u it to  co p e  w ith  m o d e rn  an d  c h an g ed  
co n d itio n s . R ep lac in g  an  o u tp u t va lv e  a lo n e  w ill o f ten  re su lt  in  im p ro v e d  
to n e  an d  h u m  red u c tio n  b u t rep lac in g  th e  en tire  se t o f  va lves ju s t a s  o ften  
sh ow s th a t  th e  rece iv er is inse lec tive  a n d , b e a r in g  in  m in d  the  in c rease d  
efficiency o f  m o d e rn  valves, u n sta b le .
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L o u d sp e a k e r  design , to o , im p ro v e s  w ith  the  years , an d  a  rep lacem en t 
h ere  is o fte n  beneficial. T h e  g re a t m a jo rity  o f  m o d ern  sp e ak e rs  hav e  
im p ro v e d  ch a ra c te ris tic s  f ro m  th e  p o in t o f  view  o f  to n a l re p ro d u c tio n , b u t 
n o  less im p o rta n t  a re  th e  ch an g es in  p h y sic a l design— du st an d  d ir t  trap s , 
f o r  ex am p le , w hich  ca n  e lim in a te  a  g re a t d ea l o f  tro u b le .

L ast, b u t  n o t least, a  ch a n g e  in  th e  a p p e a ra n c e  o f  a  c a b in e t is o ften  
b enefic ia l a lth o u g h  th is  to  a ll in te n ts  an d  p u rp o ses  is a  m a tte r  o f  p sy ch o lo g y  
ra th e r  th a n  o n e  o f  ra d io  en g ineering , a n d  p erso n a l ta s te  m u st a lw ay s be 
th e  d ec id in g  fac to r. So fa r  a s  the  p re sen t w rite r  is c o n ce rn ed  he w o u ld  
n ev e r m a k e  ch anges in  th e  a p p e a ra n c e  o f  a  c a b in e t c o n s tru c te d  o f  w ell- 
se lec ted  g ra in ed  w o o d  given, w hen  new , a  lim ed o r  m a tt fin ish , f o r  such a 
c a b in e t s te ad ily  im p ro v e s  w ith  age , tak in g  on  a  p leasan t du ll g loss, a lth o u g h  
a  h ig h ly  p o lish e d  c a b in e t show ing , as it does, every  m ark  a n d  sc ra tch , he 
c o n s id e rs  w ell h id d en  a n d  d isgu ised  w ith  a  c a re fu lly  ap p lied  c o a t o f  b rig h t 
en am el. S uch  a  fin ish  g ives a  very  m o d ern  a p p e a ra n c e  a n d  can  be ap p lied  
to  to n e  w ith  the  ro o m  in w h ich  th e  receiver is s itu a ted , th o u g h  enam el 
w ill n o t  su it  ev e ry  c ab in e t. I t  is a  fin ish  m o st su ited  to  sm a lle r  receivers. 
B a k e lite  o r  p la s tic  c a b in e ts  w ea r w ell in  a lm o s t a ll cases, in sis tin g  sc ra tch in g  
a n d  m a rk in g  s tro n g ly , b u t  th e re  c a n  b e  little  d o u b t th a t  th ey  a re  n o t  ideally  
su ited  as baffle  b o a rd s  f o r  lo u d sp e a k e rs , th e  final fu n c tio n  o f  th e  receiver 
c a b in e t, a n d  if  a  new  w o o d en  c a b in e t c a n  be  o b ta in e d  to  re p la c e  th em  the  
ch a n g e  is o fte n  beneficial f ro m  every  aspect.

T h e  fo re g o in g  p a ra g ra p h s  give, th e n , th e  b a re s t o u tlin e  o f  th e  suggestions 
fo r  re n o v a tio n  w o rk  co v e red  in  th is  M a n u a l. B e fo re  en la rg in g , how ever, 
it w ill b e  as w ell to  g ive so m e  little  space  to  a  c o n s id e ra tio n  o f  the  too ls  
a n d  in s tru m e n ts  w h ich  a re  n eed ed  a n d  d es irab le .

T h e  to o ls  f o r  m o d e rn isa tio n  w o rk  a re , as m ig h t b e  ex p ec ted , c o m p a ra b le  
w ith  th o se  re q u ire d  f o r  se rv ice  w ork .

S crew drive rs o f  a sso rted  sizes, p re fe ra b ly  w ith  long ish  sh a fts ; lo ng -nosed , 
ro u n d -n o se d  a n d  c u ttin g  p lie rs; a  se t o f  sp a n n e rs  co v erin g  f ro m  0 to , say,
10 B .A . an d , i f  po ss ib le , a  set o f  W h itw o rth  sp a n n e rs  a lso ; a t  least one 
g o o d  a d ju s ta b le  sp a n n e r  w ith  sq u a re  an d  u n m illed  jaw s; so ld e rin g  eq u ip m en t 
o f  th e  b es t q u a lity  th a t  can  be  a ffo rd ed , a  S o lon  iro n , f o r  ex am p le , an d  
E rs in  M u ltic o re  so ld e r; chassis  p u n ch es  co v erin g  n o rm a l v a lv eh o ld e r  
d ia m e te rs  (co m m o n  size f o r  o c ta l h o ld e rs , l-Jin.) o r  a  ta n k  c u tte r  w h ich , w ith  
a  b ra c e  a n d  ch u ck , w ill c u t  h o le s in  v a rio u s  chassis m a te ria ls  f ro m  a b o u t 
| i n .  to  2 in . d iam e te rs; a  w h ee lb race  a n d  a sso rted  d rills ; these fo rm  the 
b as is  o f  th e  to o l k it.

R a th e r  m o re  req u ire s  to  b e  sa id  on  th e  su b jec t o f  in s tru m en ts .

R a d io  m o d e rn isa tio n  is n o t serv ice w o rk  a n d  p ro v is io n  fo r  ra p id  fa u lt 
f ind ing  is u su a lly  n o t re q u ire d . N ev erth e less  m ak in g  an  im p ro v e m e n t in one 
sec tion  o f  a  rece iv e r so m e tim es show s u p  a  fa u lt  o r  w eakness a t  som e o th e r 
p o in t in  th e  c ircu it— a  co m m o n  in stan c e  is w here  the  a d d itio n  o f  a  fu rth e r  
a u d io  stag e  reveals th a t  th e  d e te c to r  h as insuffic ient R .F . filte ring— so th a t 
one  o r  tw o  in s tru m e n ts  sh o u ld  be  to  h a n d  if  o n ly  as a  m eans o f  check ing
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over w o rk in g  vo ltag es an d  genera l co n d itio n s . I t  is suggested , th e re fo re , 
th a t  a  m u ltim e te r  an d  a  signal g e n e ra to r  fo rm  an  in d isp en sab le  n u c leu s  o f  
th e  te s tg e a r re q u ire d .

M u ltim e te rs  can  b e  e ith e r  b o u g h t o r  m ad e , a n d  since sev era l c ircu its  
a re  g iven in  o th e r  p u b lic a tio n s  o f  M essrs . B e rn a rd ’s ran g e— in  th e  R a d io  
a n d  t  e lev is io n  L a b o ra to ry  M a n u a l, f o r  in s tan c e— d eta ils a re  n o t  g iven  here . 
S evera l signa l g e n e ra to r  c ircu its  hav e  a lso  been  p u b lish ed , b u t since th e  
T e c h n ic a l S taff o f  M essrs. B e rn a rd s  receive q u ite  a  n u m b e r  o f  q u e rie s  c o n 
ce rn in g  such  gear it is th o u g h t as w ell to  sh o w  a  c ircu it w ith  c o m p o n e n t 
v a lues , an d  to  give so m e  n o te s on th e  c a lib ra tio n  o f  th e  in s tru m en t.

A co m m erc ia l signal g e n e ra to r  is, o f  co u rse , an  in v a lu ab le  acq u is itio n  
b u t a  h o m e  b u ilt  g e n e ra to r , if  m a d e  c a re fu lly  an d  w ith  g o o d  co m p o n en ts , 
can  be ju s t a s  u se fu l especia lly  in m o d e rn isa tio n  w o rk . T h e  c ircu it o f  
F ig . 1 gives b o th  s tra ig h t au d io  a n d  a  m o d u la te d  o r u n m o d u la te d  R .F . 
o u tp u t u sin g  o n ly  a  single w o rk in g  valve  a n d  rectifier. E ven  th e  rec tifie r 
a n d  m ain s tra n s fo rm e r  co u ld  b e  e lim in a ted  by  th e  use  o f  an  A C /D C  
c irc u it an d  m e ta l rec tifie r, a  m e th o d  w h ich  so m e R e ad e rs  h av e  ask ed  
m ig h t be  show n , b u t  it  is th e  w rite r’s firm  o p in io n  th a t  a ll  te s t g ear o f  th is 
n a tu re  sh o u ld  be  co m p le te ly  iso la ted  f ro m  th e  m a in s  su p p ly .

W o rk e rs  w h o  h av e  a  D .C . m a in s  su p p ly  m u st, o f  co u rse , h av e  th e ir  
g e n e ra to rs  co n n ec ted  d irec tly  to  th e  m ain s, b u t  a n  iso la ted  A .C . o p e ra te d  
g e n e ra to r  m ay  be  co n n ec ted  to  an y  ty p e  o f  receiver w ith  n o  ch an ce  o f  
sh o r t  c ircu its  o r  d am ag e .

I t  is a lso  s tressed  th a t  a  new  v alve , o r  a  va lv e  in  g o o d  c o n d itio n , m u st 
be used . In  o n e  o r  tw o  cases c o m p la in ts  co n ce rn in g  p o o r  o p e ra tio n  o f  
a  g e n e ra to r  h av e  a risen  o n ly  b ecau se  a n  o ld  tr io d e -h e p to d e — p ro b a b ly  
ta k e n  f ro m  a  rece iv er  a f te r  y ea rs  o f  w ea r— h a s  b een  ex p ec ted  to  g ive s tro n g  
R .F . a n d  a u d io  o sc illa tio n . P o o r  em iss io n  w ith  a  c o rre sp o n d in g  d ro p  in  
m u tu a l c o n d u c ta n c e s  w ith in  the  valv e  m ay  w ell p rev en t th e  g e n e ra to r  f ro m  
w o rk in g  a t  all.

In th e  g e n e ra to r  o f  F ig . 1 s im p lifica tio n  is ach ieved  b y  p ro v id in g  on ly  
th re e  tu n in g  ran g es w h ich  n ev erth e less  co v e r th e  sh o rt, m ed iu m  a n d  lo n g  
w av eb a n d s  o f  th e  g re a t m a jo rity  o f  receivers, to g e th e r w ith  th e  n o rm a l 
I .F . ran g e  o f  o rd in a ry  su p e rh e ts , w h ilst th e  o u tp u t a t te n u a to r  is o f  the  
sim p les t type  p ossib le . S tra ig h t o u tp u t  o r  o u tp u t via an  a rtific ia l ae ria l 
is p ro v id ed . E ith e r  d irec t o r  slow  m o tio n  tu n in g  m ay  be  used . I f  a  
n o rm a l sized m a in s tra n s fo rm e r  is u sed  th e  w h o le  in s tru m e n t can  eas ily  
be bu ilt up  on  to  a  s ta n d a rd  9 |in .  x  44in . x 2 in . chassis, th is  chassis being  
enclosed  en tire ly  in a  m e ta l bo x , o r  h av in g  a  m eta l screen ing  co v er b u ilt 
o v er it. T h e  sc reen in g  m u s t be  a s  effective a s  p ossib le , th e  chassis an d  
co v e r o r  b o x  bein g  w ell b o n d ed  to g e th e r, so  th a t  s tray  sign a ls  a re  c u t d ow n .

S creen ing  a n d  co n s tru c tio n  in  g en e ra l is a lso  sim plified  by  m ak in g  the  
artific ia l a e r ia l in teg ra l w ith  a feed in g  lead . T h e  A .A . is co n ta in e d  w ith in  
a  p ro b e -lik e  b o x  o f  lin . d iam e te r  th in  w a lled  c o p p e r  o r  b ra ss  tu b in g  a b o u t
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2in. lo n g . T h e  cy lin d rica l b o x  is c lo sed  a t  each  en d  w ith  a  d isc o f  th e  sam e 
m eta l, a  co -ax ia l lead  e n te rin g  a n d  leav ing  a s  sh o w n  in  th e  d ia g ra m  o f 
F ig . 2.

W hen  th e  g e n e ra to r  is to  be  u sed  fo r  I .F . a lig n m en ts , a s  a n  au d io  
so u rce , e tc ., a  p la in  c o -ax ia l lead  is ta k e n  f ro m  th e  o u tp u t so ck e t to  th e  
receiver u n d e r  test, b u t w h en  th e  artific ia l a e r ia l is re q u ire d  as w h en  
th e  g e n e ra to r  is u sed  fo r  th e  a lig n m e n t o f  firs t tu n e d  c ircu its , a n d  so  on—- 
th e  p la in  lead  is re m o v e d  an d  th e  A .A . w ith  its  le a d  is used  in stead .

/ \  spec im en  chassis  la y o u t, seen  f ro m  b elow , is show n  in F ig . 3.

C o m p o n e n ts  L is t f o r  th e  S ignal G e n e ra to r , F ig . 1.

R 1. 390 o h m s.
R 2, 10,000 oh m s, o u tp u t  co n tro l.
R3, 1,000 oh m s.
R 4, 33,000 o h m s, 1 w att.
R 5, R7, R 8 , 47 ,000 ohm s.
R6, 68,000 o hm s.
R 9 , 330 ohm s.
A ll re s is to rs  ex cep t R 4 , i  w a tt, ra tin g .

F ig. 3. S p ec im en  L a y o u t fo r  th e  S igna l G enera to r.
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C l ,  0 .0004 m fd . M ica.
C 2, 0.0002 m fd . M ica.
C 3, C 8 , C 9 , 0.001 m fd . M ica.
C 4, CIO , 0.1 m fd . T u b u la r , 350 v.w.
C 5, 0.01 m fd . T u b u la r , 350 v.w .
C6, 50 pfs. S ilver-M ica .
C l ,  0.0005 m fd . V a r ia b le  T u n e r. U se  g o o d  m ak e  (P o la r,

e tc.), o f  pan e l m o u n tin g  v a r ia b le  c a p a c ito r .
C l l ,  C 12, 8 P lu s 8 m fd s. 450 v.w . E le c tro ’ic.
t, t, t, 30 pfs. T rim m e rs . F ix e d  tr im m e rs  m ay  b e  used  or

sc rew -ad justed  p o sta g e  s ta m p  tr im m e rs  p ro v id ed  fo r  
e x a c t ran g e  se tting .

T l ,  3 :1  o r  5 :1  In te rv a lv e  tra n sfo rm e r .
T 2 , 230— 250 v o lts  p rim a ry .

300— 0— 300 v o lts  S eco n d ary .
4v. 1— 2 a . 4v. 1— 2 a.
H .T . c u rre n t is low , a n d  a  50 o r  60 m A s. se co n d ary  is 
m o re  th a n  a d eq u a te .

L I ,  60 tu rn s  28 S .W .G . en am . -Jin. d ia m e te r  p ax o lin  tu b e ,
c lo sew o u n d  to  l in .  long .

L2, W earite  P H F 3 . 16— 50 m etres.
L 3, W earite  P H F 7 . 2 5 0 — 750 m etres.
L 4, W earite  P H F 1 . 750— 2,000 m etres.
C o n n e c t L 2 , 3 a n d  4  a s  show n  b y  th e  C o il K e y  a n d  n u m b e re d  co n n ec tio n s  
on  th e  d iag ram .
L .F .C . 10 o r  20 H e n ry s  L .F . C h o k e , low  c u r re n t ra tin g . T h e

p r im a ry  o f  a n o th e r  o ld  in te rv a lv e  tra n s fo rm e r  m ay  be 
u sed  if  its  re sis tan ce  is n o t  ab o v e , say , 2 ,000 ohm s.

V I ,  A C T H 1 .
V 2, U U 6 .
1 B ritish  7 p in  ch assis  m o u n tin g  va lv e  h o ld e r.
1 M a zd a  o c ta l ch assis  m o u n tin g  va lv e  h o ld e r .
S I , S .P.2 w ay  R .F .— A u d io  sw itch .
S2a, S2b, 2 p o le  3 w ay  ran g e  se lec to r  sw itch .
53, S.P. 2 w ay  A u d io  O n -O ff sw itch .
54, D .P . M a in s O n-O ff sw itch .
C o -ax ia l o u tp u t  socket. T w o  c o -ax ia l p lugs.
T h re e  C o n tro l  k n o b s , o r  2 k n o b s  a n d  slo w  m o tio n  d rive.
C h assis , 9 ! in . x  4 ] in . x  2 in . w ith  case  o r  cover, chassis fitted  w ith  a lu m in iu m  
p anel, 19 o r  16 g auge, 9 i in .  x  6 in . o r  to  su it  box .

W ire, so ld e r, sleev ing , co -ax ia l lead , A .A . h o u s in g  tu b in g , n u ts  an d  b o lts , 
etc.

W ith  th e  g e n e ra to r  bu ilt, th e  w irin g  c a re fu lly  ch eck e d  a n d  th e  valves 
in se rted , firs t ch eck  its o p e ra tio n  o n  a u d io . Sw itch  S3 O n , S I to  a u d io , 
a n d  c o n n e c t h e a d p h o n e s  ac ro ss th e  o u tp u t a t  the  o u tp u t co -ax ia l socket.
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T u rn  R2 u p  to  fu ll, w hen  a  lo u d  n o te  sh o u ld  be h e a rd  in th e  'p h o n es . 
T h e  n o te  ideally  sh o u ld  be a t  a  fre q u e n c y  o f  400 cycles b u t  th e  a c tu a l 
fre q u e n c y  w ill be set by  the  ch a ra c te ris tic s  o f  th e  in te rv a lv e  tra n s fo rm e r  
u sed  a s  T l .  T h is  co m p o n e n t m ay  be tu n ed  h o w ev er by  th e  use  o f  a  
c a p a c ito r  co n n ec ted  a c ro ss  e ith e r  w ind ing , the  c a p a c ito r  be in g  chosen  
ex p e rim en ta lly .

W ith  th e  a u d io  sec tion  w o rk in g  sa tis fac to rily  rem ove th e  ’p h o n es  an d  
co u p le  the  o u tp u t v ia  th e  p la in  co -ax ia l lead  to  th e  A .E . te rm in a ls  o f  a  
receiver. Sw itch  on  th e  set an d  tu n e  to  th e  m idd le  o f  th e  m ed iu m  w av e
b an d . Sw itch  S I, on  the  g e n e ra to r , to  R .F . an d  S2 to  the  m ed iu m  b a n d , 
i.e., its  c e n tra l po sitio n . R o ta te  C 7, w hen a t  one  se tting  o f  th e  g e n e ra to r  
tu n in g  a  lo u d  c lea r  n o te  sh o u ld  be h e a rd  in th e  receiver.

I t is b a re ly  possib le  th a t  o n  o n e  w a v eb a n d  o r  o th e r  o f  th e  signa l 
g e n e ra to r  the  received n o te  w ill be h a rsh  a n d  b ro a d ly  tuned . T h is  ind ica tes 
th a t  th e  signa l g e n e ra to r  is “  squegg ing  ”  an d  the  cu re  is to  red u ce  th e  
a m p litu d e  o f  o sc illa tio n  b y  in se rtin g  a  low  resis tan ce  in series w ith  the  
a p p ro p ria te  g rid  co il. T h e  resis tan ce  w ill have  a  va lu e  betw een  a b o u t 50 
an d  500 o h m s, the final va lu e  being  d e te rm in ed  by  e x p e rim en t, a n d  th i  
re s is to r  sh o u ld  be co n n e c te d  b etw een  the  g rid  coil o f  th e  offend ing  
in d u c ta n c e  an d  th a t  c o il’s c o n tac t on  S2b.

S quegging  sh ou ld  n o t o ccu r since the  v a lu e  o f  C 6 h as been  ca re fu lly  
chosen  b y  tria l to  give the  co rre c t a m p litu d e  o f  o sc illa tio n .

H a rm o n ic  o u tp u t is s tro n g , an d  so th e  g e n e ra to r  co vers m o re  th a n  its  
b as ic  th ree  tu n in g  ranges. T h e  sh o r t  w ave ran g e , 16 to  a b o u t 50 m etres, 
g ives seco n d  h a rm o n ic s  co v erin g  f ro m  8 to  25 m e tre s  w h ils t th e  m ed iu m  
w ave b a n d  a lso  gives h a rm o n ic s  ex ten d in g  do w n  to  125 m e tre s  on  seconds 
a n d  80 m e tre s  o r  so  o n  th ird s .

W ith  th e  g e n e ra to r  b u ilt an d  tes ted  it req u ire s  ca lib ra tio n .

I f  d ire c t d riv e  is used  th e  tu n in g  k n o b  sh o u ld  e ith e r  ro ta te  ov er a  180* 
sca le  o r  hav e  a  180° scale en g rav ed  o n  the  sk ir t o f  th e  k n o b  w ith  a  re fe ren ce  
line en g rav ed  on the  p an e l. In e ith e r  case, se t the  k n o b  to  read  a t  ze ro  
w ith  th e  tu n in g  c a p a c ito r  fu lly  u nm eshed .

I f  a  slow  m o tio n  d riv e  is used  o b ta in  a  d rive w ith  a  b la n k  sca le  fo r  
c a lib ra tio n — th e  E d d y sto n e  F u ll V ision  D ia l w ith  10— 1 d riv e , C a ta lo g u e  
N u m b e r  598 is ideal an d  n o t over-expensive . (It h as been  co n s id e red  w ise 
n o t  to  g ive c o m p o n e n ts  prices b ecau se  o f  P u rc h a se  T a x  flu c tu a tio n s .)

T w o  m e th o d s o f c a lib ra tio n  a re  av a ilab le , th e  firs t a n d  b e tte r  m e th o d  
re q u ir in g  th e  h o m e b u ilt g e n e ra to r  to  be  c o m p a re d  a g a in s t a  co m m erc ia l 
o r  c o rre c tly  c a lib ra te d  signa l g e n e ra to r . T h e  g en e ra to rs  a re  s itu a ted  side 
b y  side  by  a  go o d  receiver, a n d  a ll th ree  in s tru m e n ts  sw itch ed  o n  an d  
a llo w ed  to  reach  o p e ra tin g  te m p e ra tu re  ov er a  p e rio d  o f  a b o u t 20 m inu tes. 
I t is ve ry  p ro b a b le  th a t  th e  s tra y  fields f ro m  th e  g e n e ra to rs  w ill give a ll 
th e  signa l s tren g th  re q u ire d , b u t i f  n o t  th en  th e y  m u st b o th  b e  c o u p le d  
in to  th e  receiver A a n d  E te rm in a ls  th ro u g h  th e ir  respec tive  artific ia l aeria ls.
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E ach  g e n e ra to r  m u st be ru n  a t  a s  low  a level a s  possib le.
T o  c a lib ra te , p ro ceed  as fo llow s. T u n e  th e  receiver to . say . 1 M e., 300 

m etres. T u n e  th e  co m m erc ia l g e n e ra to r  to  1 M e. a n d . if n ecessary , co rre c t 
the  receiver tu n in g  so  th a t the g e n e ra to r  n o te  is tuned -in  exactly . It m ust 
be rea lised  th a t the receiver is n o t the  c a lib ra tin g  m ed ium , it is on ly  ac, 
in d ic a to r , an d  th e o re tic a lly  no  tu n in g  scale is needed  on  the  receiver.

W ith  th e  co m m erc ia l g en e ra to r  an d  Ihe receiver tuned  to  ex ac tly  1 M e, 
sw itch  off th e  a u d io  m o d u la tio n  so th a t the  n o te  in the  receiver lo u d sp e ak e r 
ceases, sw itch  off th e  au d io  m o d u la tio n  o f th e  h o m e b u ilt g e n e ra to r , sw itch  
S2 to  th e  m ed iu m  w av eb an d  an d  .tune  the  h o m e  bu ilt g e n e ra to r  un til its 
c a rr ie r  b ea ts  w ith th a t o f  the  co m m erc ia l g e n e ra to r , cau sin g  a  h e te ro d y n e  
how l. C o n tin u e  th e  tu n in g , the  how l w ill d ro p  in p itch  un til it is in au d ib le . 
I f  the ho m e bu ilt g e n e ra to r  is tuned  fu rth e r  th e  how l w ill ag a in  be h eard  
rising  in p itch  as the  tw o g e n e ra to rs  co m e o u t o f  tune .

W hen  th e  how l is in au d ib le  the  ho m e b u ilt g e n e ra to r  is ex ac tly  in tu n e  
w ith  th e  c o m m erc ia l m odel an d  its sca le  m ay  be c a lib ra te d  a t  th a t  tu n in g  
p o in t a s  I Me.

Sw itch  on th e  a u d io  m o d u la tio n  o f  the  co m m erc ia l g e n e ra to r  an d  tu n e  
it to  the  nex t d es ired  p o in t— say 1.2 M cs.— re tu n in g  th e  rece iv er  un til its 
no te  is h eard  once  again .

Sw itch off th e  a u d io , and  tunc  the  ho m e bu ilt g e n e ra to r  u n til on ce  m o re  
the  ze ro  b ea t n o te  is o b ta in ed . T h e  h o m e b u ilt g e n e ra to r  is no w  tu n e d  to 
1.2 M cs. an d  its scale  m ay  be ca lib ra ted  w ith  th is figure.

C o n tin u e , using  th is m eth o d , ov er the  th ree  w av eb a n d s  o f  th e  h o m e  
built g e n e ra to r  un til a ll the  desired  p o in ts  a re  ca lib ra ted . T h e  c a lib ra tio n  
tak es so m e little  tim e an d  p a tien ce  b u t exce llen t acc u ra c y  is a tta in a b le .

(f n o  c o m m erc ia l o r  ca lib ra te d  g e n e ra to r  is av a ila b le  th e n  o n ce  ag a in  
a  receiver m ust be used  as the  in d ica to r  b u t the  s ta n d a rd  freq u e n c ie s  w ill 
have to  be o b ta in e d  fro m  b ro a d c a s tin g  sta tio n s . A very  u se fu l f req u e n cy  
list, su ita b le  fo r  g e n e ra to r  c a lib ra tio n , is g iven in th e  “  In te rn a tio n a l W o rld  
R a d io  S ta tio n  L ist ”  N o . 84, p u b lish ed  by  B e rn a rd s  (P u b lish e rs)  L td ., 
L o n d o n , W .6.

T h e  best w ay o f  u sin g  such  a  list is a s  fo llo w s : —
T u n e  the  receiver on  the  a p p ro p ria te  b a n d  to  a  series o f  s ta tio n s  w hose  

exact f req u e n cy  is k n o w n . W ith  the  s ta tio n  tu n ed , tu n e  th e  signa l g e n e ra to r , 
w arm ed  up  as b e fo re  a n d  w ith  -audio  m o d u la tio n  sw itched  o n , un til the  
g e n e ra to r  n o te  is c en tred  d ead  on the  s ta tio n , tu n in g  first th e  se t an d  th en  
the g e n e ra to r  th ro u g h  each  one o f  the  freq u e n c ie s  choscn .

T h e  s ta tio n  freq u e n c ies can  th en  be sh o w n  as the  p o in ts  on  th e  Y ax is 
o f  a tu n in g  g ra p h , th e  d ial read in g s o f  th e  g e n e ra to r  being sh o w n  a s  p o in ts  
a long  the  X ax is , an d  a  specim en  g rap h  is show n  in F ig . 4. O th e r  
freq u e n c ie s  re q u ire d  f ro m  the  g e n e ra to r  m ay  then  be read  off th e  g rap h .

T h e  o n ly  real difficulty  o ccu rs  w hen the  In te rm e d ia te  F re q u en cy  ran g e  
is reach ed  a t  th e  h igh  cap ac ity  end  o f  th e  m ed iu m  w av eb a n d  o f  th e
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g e n e ra to r  u n d e r  d iscu ssio n  (450 kcs.— 666.6 m etres). R ece iv ers  a re  
d e lib e ra te ly  p rev en ted  f ro m  tu n in g  to  th e  I .F . b a n d  so  th a t  I .F . b re a k 
th ro u g h  an d  o th e r  effects a re  o b v ia te d , a n d  it w ill th en  be necessa ry  to  
u se  th e  2nd  h a rm o n ic  o f  th e  g en e ra to r . T h e  g e n e ra to r  is tu n e d  to , say , 
603 m etres b u t th e  rece iv e r is tu n ed  to  th e  2nd  h a rm o n ic  o f  th e  c o r re sp o n d 
ing  freq u e n cy , o r  301.5 m etres  w h ich  is a lso  th e  p o sitio n  w h ere  H ilv e rsu m
2 is to  be fo u n d , so th a t  a  995 kcs. s ta tio n  is used  to  c a lib ra te  497.5 kcs. 
on the  g e n e ra to r . P ro ceed in g , th e  rece iv er m ig h t be tu n e d  n ex t to  th e  
N an cy  1 tra n sm itte r  on  959 kcs.. w hen  th e  2nd  h a rm o n ic  o f  th e  g e n e ra to r , 
tu n ed  to  in te rfe re  w ith  th e  s ta tio n , w ill be  se t a t  479.5 kcs.

T h u s an  I .F . tu n in g  c h a r t is  p re p a re d  a s  eas ily  as th e  o rd in a ry  sh o r t, 
m ed iu m  a n d  lo n g  w av e  ch a rts , an d  if  a  g o o d  rece iv er a n d  fa v o u ra b le  
recep tio n  tim e  a re  ch o sen  a  co n s id e ra b le  n u m b e r  o f  re fe re n c e  p o in ts  ca n  
b e  o b ta in ed .

W ith  th e  M u ltim e te r  a n d  S ignal G e n e ra to r , to g e th e r  w ith  a  sm a ll k it 
o f  go o d  to o ls , th e  w o rk  o f  rece iv er m o d e rn isa tio n  m ay  co m m ence. V ery  
p ro b a b ly  th e  new  c o m p o n e n ts  re q u ire d  w ill be a lre a d y  to  h an d , b u t in an y  
case so m e ca re  h a s  been  tak en  to  a sc e rta in  th a t  b o th  th e  p a r ts  an d  valv es 
m en tio n ed  in fu r th e r  pag es o f  th is  M a n u a l a re  in  g o o d  su p p ly  a t  the  tim e  
o f  w ritin g  an d , m o re o v e r, in  n o  d a n g e r  o f  b eco m in g  e ith e r  o b so le scen t 
o r  o u t o f  stock .

T h e  p a tte rn  o f  f u tu re  ch a p te rs  h a s  a lso  rece iv ed  m u ch  c a re fu l c o n s id e ra 
tio n , a n d  it h as f ina lly  been d ecided  to  d ea l w ith  rece iv ers  c lassified  
acco rd in g  to  p o w er su pp lies: B a ttery , A .C . M ains, e tc.

O b v io u sly  it  is im p o ssib le  to  deal w ith  rece iv ers  c lassified  by  m o d e l 
n u m b e rs  a n d  m ak es , tak in g , say , a  cro ss sec tion  o f  receivers d a tin g  f ro m  
a b o u t 5 o r  6 y e a rs  b ack , f o r  a  b o o k  o f  re m a rk a b le  size w o u ld  th en  be  
necessary . B asica lly , how ev er, th e re  is little  d ifference betw een  o n e  set 
a n d  a n o th e r  once  receivers a re  g ro u p e d  in to  such  c lasses a s  P o r ta b le , 
T .R .F ., S u p e rh e t, e tc ., so each  m ain  p o w er su p p ly  c lassifica tion  is fu r th e r  
d iv ided  in to  these o r  s im ila r  g roup ings.

A c h a p te r  on m isce llan e o u s m o d e rn isa tio n  id eas is a lso  p ro v id ed  to  
assist th o se  c o n s tru c to rs  w hose  receivers do  n o t req u ire  co m p le te  o v e r
h a u lin g  b u t w h o  w ish to  ad d  such dev ices a s  p u sh -b u tto n  tu n in g , M ag ic  
E ye c o n tro l, etc.

C h a p t e r  2

M O D E R N IS IN G  B A T T E R Y  R E C E IV E R S

G re a t  as h a s  been  th e  ad v an ce m e n t, in recen t years , in a ll  b ra n c h e s  
o f  rad io  design  th e  g rea te s t s trid es fo rw a rd  h a v e  a lm o st c e r ta in ly  been  
m ade in  th e  te c h n iq u e  o f  va lve  m a n u fa c tu re , a n d  th e  b a tte ry  rece iv er 
h a s  benefited  f ro m  th is  m o re  th a n  a n y  o th e r  type .
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O n e o f  Ihe g rea te s t d ra w b a c k s  to  th e  o ld -fa sh io n ed  b a tte ry  se t is the  
a c c u m u la to r . I t  is h eav y , tak es  u p  a  g rea t d ea l o f  ro o m , is re la tive ly  
eas ily  d am ag ed  in b o th  ch a rg in g  a n d  d isch arg in g , an d  th e  first cost, 
e specia lly  to d a y , is h igh . T h e  m o d ern  1.4 v o lt va lve  m ak es th e  a c c u m u la to r  
co m p le te ly  o u t o f  d a te , f o r  a  d ry  cell f ila m e n t su p p ly  is n o w  p erfe c tly  
feasib le . M o reo v er, w here  space  is a t  a  p rem iu m  it is q u ite  poss ib le  to  
su p p ly  a  w h o le  cha in  o f  filam en ts f ro m  a  little  U 2 cell, o r  s im ila r, w hen 
a lth o u g h  rep lacem en ts a re  re g u la rly  necessa ry  each  re p lacem en t m ean s an 
o u tla y  o f  p e rh ap s  fo u rp e n c e  o r  fivepence— less th an  th e  co st o f  an  a c c u m u 
la to r  ch arg e .

In  less space  th a n  is n eed ed  fo r  m an y  m akes o f  a c c u m u la to r  a  h igh  
c a p a c ity  1.5 v o lt  cell can  be a c c o m o d a te d — th e  V id o r L5049 cell m ay  be 
m en tio n ed — w ith  a  life as g rea t as o r  p e rh a p s  g re a te r  th a n  th a t  o f  the  H .T . 
b a tte ry , w h ilst fo r  real c o m p ac tn ess  H .T . a n d  L .T . b a tte rie s  co m b in ed  m ay 
be  o b ta in e d . In  th is  c lass co m e  th e  V id o r  L5054 an d  th e  E v e r R ead y  
B103, each  c o m b in a tio n  h av in g  a  90  v o lts  H .T . b a tte ry  a n d  an  iso la ted
1.5 v o lt L .T . ce ll, c o n ta c t be in g  m ad e  th ro u g h  a  s ta n d a rd  4 -p in  p lug  
w ith  pin sp a c in g s eq u a l to  th o se  on  a  4 -p in  valve base.

T h e  co m b in ed  H .T . an d  L .T . b a tte ry  is n o t a lw ay s su ita b le  f o r  every
1.4 v o lt f ila m e n t rece iv er since a  h ig h  filam en t d ra in  w ill m a k e  th e  life  o f  
th e  1.5 v o lt cell a  g o o d  d ea l sh o r te r  th a n  th a t  o f  th e  H .T . b a tte ry . T h e  
a u th o r  k n o w s o f  a t  leas t o n e  m o d ern  b a tte ry  p o r ta b le  w h ich  e x h ib its  th is 
fa u lt  to  a  ra th e r  m a rk e d  d eg ree  so th a t un less a  new  L .T . cell is w ired  in 
w hen  th a t  o f  th e  c o m b in ed  H .T ./L .T . b a tte ry  is e x h au s ted  (n o t a  sim ple 
p ro ced u re) b a tte ry  re p la c e m e n t expense  is h ig h e r th a n  it need  be. W hen 
in d o u b t, a n d  w h ere  space  is n o t  a b so lu te ly  lim ited , se p a ra te  H .T . b a tte r ie s  
a n d  h igh  c a p a c ity  L .T . cells a re  adv isab le .

THE PORTABLE RECEIVER.

F o r  th e  p u rp o se  o f  th is  M a n u a l receivers m a y  b e  c o n s id e red  as 
co m b in a tio n s  o f  un its. T h e  T .R .F . se t h as th re e  m ain  u n its , R .F . stages; 
d e te c to r ; o u tp u t  stage; w h ilst the  s u p e rh e t h as fo u r  m ain  un its , freq u en cy  
c o n v e r te r  (inc lu d in g  in  a  few  cases an  R .F . s ta g e ) ; th e  I .F . a m p lif ie r ; 
d e te c to r  an d  A .V .C .; an d  th e  o u tp u t  stage, th o u g h  in th e  su p e rh e t the 
d e te c to r , A .V .C . valve a n d  first a u d io  am p lifie r a re  o ften  c o m b in ed  in a 
d io d e  o r  d o u b le  d io d e -trio d e  o r  pen to d e .

T h ro u g h o u t the  b o o k  rece iv er u n its  w ill be co n s id e red  in th is  n a tu ra l 
o rd e r  f ro m  th e  ae ria l in p u t to  the  lo u d sp e a k e r ( th o u g h  in  o th e r  ch a p te rs  
a  fu r th e r  u n it, th e  p o w er pack , w ill hav e  to  be tak en  in to  a c c o u n t as well).

T .R .F . PORTABLE RECEIVERS.

T h e  g rea t m a jo r ity  o f  co m m erc ia lly  m ad e  b a tte ry  p o r ta b le s  a re  sup e rh e ts  
b u t T .R .F . c ircu its  w ere  fa v o u re d  in  the  past a n d  a re  still u sed  by h om e 
c o n s tru c to rs .

T h e  o ld es t ty p e  o f  p o r ta b le s , th e  “  su itcase  ”  rece iv er, o ften  h a d  a  p a ir 
o f  tr io d e s  ac tin g  a s  c h o k e  c o u p led  R .F . am plifiers feed ing  in to  a  d e tec to r
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an d  L .F . am p lifie r. O n ly  one  tu n ed  c ircu it w as used , co u p led  in to  th e  grid  
o f  th e  first R .F . tr io d e , th o u g h  reac tio n  m igh t be su p p lied  f ro m  ihe 
d e te c to r  valve. T h is  set— w ith  w h ich  very  little  can  be d o n e  to d a y  fo r  
it  re q u ire s  co m p le te  re -b u ild in g  an d  even th e  case  is fa r  to o  larg e  fo r  a 
m o d e rn  rece iv er— d ev elo p ed  in to  a  c ircu it using  a  te tro d e  o r  p e n to d e  as the  
first tu n ed  stage an d  R .F . am p lifie r feed in g  in to  a  d e te c to r  tr io d e  w ith  
reac tio n  o v e r th e  second  stage o f  tun ing .

W ith  tw o stages o f  tu n in g  th e  p o r ta b le ’s efficiency rose  by  a  m ark ed  
d eg ree— a n d  it b ecam e an  in co n v en ien t ty p e  o f  receiver so  f a r  as th e  h o m e  
c o n s tru c to r  w as c o n ce rn ed , a n d  h a s  rem a in ed  incorfven ien t ev er since.

T h e  w h o le  tro u b le  lies in th e  fa c t th a t  th e  first tun ed  c ircu it o f  a  c o n 
v en tio n a l p o r ta b le  rece iv er co n sists  o f  a  f ra m e  a e ria l tu n ed  by  o n e  section  
o f  a  ganged  c a p a c ito r , the  second  tu n e d  c irc u it co n sistin g  o f  an  o rd in a ry  
coi! tu n ed  by the  second  sec tion  o f  th e  c a p a c ito r . F o r  an y th in g  like 
efficiency th e  tw o  tu n ed  c ircu its  m u st be in gang— i.e., th e  tw o  very  
d ifferen tly  sh a p ed  co ils m u st b eh av e  a lik e  o v e r th e  w ho le  f req u e n cy  ran g e  
o f  th e  set, an d  th is  m ean s th a t  even  if th e  tw o  co ils  a re  b ro u g h t to  th e  
sam e in d u c tan ce  v a lu e  by  b rid g e  a d ju s tm e n ts  th is  is n o  g u a ra n te e  th a t  
th ey  w ill tu n e  a lik e , f o r  th e  s tray  cap a c ita n c e s  o f  o n e  co il will a lm o s t 
ce rta in ly  be very  d ifferen t f ro m  th o se  o f  th e  o th er.

(T h e  p ro b le m , in c id en ta lly , a lso  a p p e a rs  in th e  p o rta b le  su p e rh e t. H ere  
th e  “ a e r ia l ”  co il is th e  f ra m e  ae ria l a n d  th e  o sc illa to r  co il is the  n o rm a l 
type .)

T h e re  a re , th e re fo re , tw o  d iffe ren t w ays o f  tre a tin g  the  R .F . an d  
d e te c to r  u n its  o f  a  T .R .F . p o rta b le . I f  th e  se lec tiv ity  a n d  sensitiv ity  o f  th e  
rece iv er a re  re a so n a b ly  acce p ta b le  th e  o rig in a l fram e ae ria l an d  tu n in g  
c o il— assu m in g  th e  n o rm a l tw o  tu n ed  c ircu its— m ay  be  left ex ac tly  as th ey  
a re  an d  th e  g en era l p e rfo rm a n c e  o f  th e  se t im p ro v ed  by sw itch ing  o v e r 
to  new  valves.

I f , how ev er, th e  se t is inse lec tive  o r  in sensitive  a new  tu n in g  system , 
as w ell as new  valves, w ill be  n eeded . I t  is  a lso  w o rth  w h ile , in th is  case , 
to  co n s id e r  w h e th e r  a  ch an g e  o v e r  to  a  su p e rh e t c ircu it is a  s im p le  m a tte r , 
using  th e  p re sen t c ab in e t, chassis , etc.

NEW  VALVES.

V alves w ith  1.4 v o lt filam en ts  m ay  be  o b ta in e d  in e ith e r  A m erican  o r  
B ritish  ran g es , th e  tw o  types b eing  in m an y  w ays very  sim ilar. T h e  B ritish
1.4 v o lt va lves m ay  a lso  be  o b ta in e d  w ith  e ith e r  p ressed  g lass bases to  
fit B7G  h o ld e rs , w hen  th e  valves u su a lly  b ecom e the  sm a lles t p a rts  o f  the  
rece iv er, o r  w ith  In te rn a tio n a l o c ta l bases, th e  valv e  then  being  n o rm a l in 
size.

O n th e  sco re  o f  p e rfo rm a n c e  th e re  is little  to  ch o o se  b etw een  th e  
la rg e r  a n d  sm a lle r  B ritish  types. F ila m e n t c u rre n t is th e  sam e, 0.05 a m p . 
fo r  R .F . a n d  g en e ra l p u rp o se  types a n d  0.1 am p . fo r  o u tp u t typ es a lth o u g h  
sev era l o f  th e  o u tp u t valves have  ce n tre -ta p p e d  filam en ts f o r  use  e ith e r  
on a  3 v o lt  0.05 a m p . c ircu it o r  a 1.4 v o lt 0.1 am p . c ircu it.
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F o r  g en e ra l w o rk  it w ill p ro b ab ly  be m o re  co n v en ien t to  u se  the  o c ta l 
b ased  ty p es fo r  th en  th e  new  v a lv eh o ld e rs  can  be m o u n ted  in th e  ex isting  
chassis  ho les .

W here  the  ex is ting  f ram e  a e ria l an d  second  tu n in g  stage a re  to  be used  
a  n o rm a l c ircu it w ill fo llo w  the  o u tlin e s  o f  F ig . 5.

In  th is  c ircu it th e  in te r-s tag e  co u p lin g  f ro m  th e  R .F . to  the  d e te c to r  
valve is sim plified  by using  th e  m ain  tu n ed  w in d in g  o f  th e  o rd in a ry  coil 
as th e  an o d e  w in d in g  o f  the  first va lve  an d  th e  g rid  w ind ing  o f  the  second , 
th e  c ircu it be ing  a r ra n g e d  in such  a  m a n n e r  th a t  th e  H .T . is iso la ted  fro m  
b o th  g rid  an d  e a r th . A g rea t a d v a n ta g e  o f  th is  m e th o d  o f  co u p lin g  is 
th a t a tw o -w in d in g  co il can  still p ro v id e  th e  m ean s fo r  o b ta in in g  reac tio n ; 
if a  se p a ra te  an o d e  co u p lin g  coil is u sed  th e  co u p lin g  is less tig h t an d  a 
th ird  w ind ing  fo r  reac tio n  b ecom es necessary .

T h e  R .F . valve is a  M u lla rd  D F 33 , to ta l H .T . co n su m p tio n  fo r an o d e  
an d  screen  to g e th e r be in g  on ly  1.5 m A s. T h e  reac tin g  d e te c to r  is a lso  a 
D F 33  a n d  th e  reac tio n  c o n tro l, w o rk in g  as it d o es in th e  screen  c ircu it, 
sh o u ld  be given som e a tten tio n .

Betw een th e  d e te c to r  an d  th e  o u tp u t stage a  fu rth e r  deg ree  o f  L .F . 
am p lifica tio n  is a lm o s t in v a riab ly  needed  an d  th is  is p ro v id ed  m o st 
efficiently  by a d io d e  tr io d e . the M u lla rd  D A C 32, th e  d io d e  section  o f  the  
valve being ig n o red . T h e  gain o v e r th is stage is ap p ro x im a te ly  50 tim es, 
giving a d e q u a te  signal s tren g th  fo r  th e  o p e ra tio n  o f the  o u tp u t stage.

T w o oc ta l based  1.4 vo lt p en to d es a re  a v a ila b le , the  D L33 an d  D L 35, 
in the  M u lla rd  range. B oth req u ire  ap p ro x im a te ly  11 m A s. fo r the  a n o d e  
a n d  screen to g e th er w ith  an H .T . su p p ly  o f  90  vo lts b u t w h ereas the  D L33 
gives an  o u tp u t o f  0.27 w att fo r a  little  ov er a  3 vo lts signal the  L D 35 gives 
0.24 w a tt fo r  a 5 v o lt signal.

T h e  DL.33 is. th e re fo re , the  m o re  p o p u la r  valve.
M o d e rn isa tio n  ca lls  fo r  the e lim in a tio n  o f  the  o ld  grid  b ias b a tte ry  an d  

since b ias is on ly  req u ired  fo r  the  o u tp u t valve th is is easily  o b ta in e d  by 
causing  the to ta l H .T . cu rre n t d raw n  by th e  receiver to  flow th ro u g h  a 
low resis tance . T h e  c ircu it is a rra n g e d  so th a l the  vo ltage  d ro p  ac ro ss 
the resis to r co rre sp o n d s  w ith the b ias req u ired  by the valve, w hilst the 
grid  circu it o f  the valve to  be b iased  is co n n ec ted  to the  negative  end  o f  
the  resistor w hose positive end is, o f  cou rse , co n n ec ted  to  the  chassis.

P a rtic u la r  n o te  m u st be m ade of the  d eco u p lin g  system s. T h e  a n o d e  
c ircu it o f  the  d e te c to r  is deco u p led  th ro u g h  33,000 oh m s an d  8 m fds., w hilst 
the b ias re sis to r  m u st a lso  be b ypassed  by a large cap ac itan c e  to  avo id  
feed b ack  an d  d eg en e ra tio n  w hich  w ould  o th erw ise  be caused  by in an d  
o u t-o f  p hase  au d io  c u rre n ts  flow ing lh ro u g h  the  resistance.

Since the  H .T . v o ltag e  is no  m o re  th an  90 vo lts sm all sizes c f  h igh  
value  c a p a c ito rs  can  be  used . A s tra ig h tfo rw a rd  25 m fd . 25 v.w. c a p a c ito r  
ac ro ss the  b ias re s is to r  is in o rd e r, b u t fo r the 8 m fds. d eco u p lin g  c a p a c ito r  
a  T .C .C . 150 v.w . co m p o n e n t, the C E 1 8 F  is reco m m en d ed .

If th e  p o r ta b le  receiver u n d e r m o d ern isa tio n  is really  o ld  it will in all 
p ro b a b ility  have  a m ov ing  iron  sp e ak e r w hich  will, o f  cou rse , be sc rap p e d , 
b u t even if  the  set h a s  a  m oving  co il lo u d sp e ak e r it is h igh ly  re c o m m en d ed
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th a t a  new  sp e ak e r using  a  h ig h  flux  p e rm a n e n t m ag n e t be in s ta lled . If 
co s t is a  p rim e  c o n s id e ra tio n  th en  th e  o ld  sp e ak e r m ay  be left in p lace—  
po ssib ly  th e  o u tp u t tra n s fo rm e r  w ill req u ire  rew in d in g  to  a  ra tio  su ited  to 
the  new  o u tp u t va lve— b u t as goo d  a  sp e ak e r a s  po ss ib le  is n eeded  to  m ak e  
th e  m o st o f  the  q u a r te r-w a tt o b ta in a b le .

P ra c tica lly  a ll th e  1.4 v o lt o u tp u t  valves a re  ra te d  to  feed  in to  a  lo ad  
o f  8.000 oh m s. F o r  a  3 o h m s vo ice  coil th is m eans th a t  th e  o u tp u t tra n s 
fo rm e r  ra tio  sh o u ld  be a p p ro x im a te ly  5 0 :1 . A  new  lo u d sp e a k e r can  be 
b o u g h t read y  fitted  w ith  a  sm a ll t ra n s fo rm e r  an d  very  h ig h ly  reco m m en d ed  
is th e  5in E L A C  sp e ak e r, m ad e  by  M essrs. E le c tro -A co u s tic  In d u stries , 
L td ., S ta m fo rd  W orks, B road  L an e , L o n d o n , N .15.

D esp ite  its  re m a rk a b ly  sm a ll size an d  w eigh t, th e  sp e a k e r  h a s  excellen t 
to n a l q u a litie s  an d  m ak es fu ll u se  o f  the  lim ited  p o w er o u tp u t av a ilab le .

If a  la rg e r  sp e ak e r e ith e r  o f  th e  m oving  iro n  o r  m ov ing  co il ty p e  is 
rem o v ed  in fa v o u r  o f  a  m o d ern , sm a lle r  sp e ak e r the  f re t can  be rem o d elled  
a t  th e  sam e tim e  an d  so m e th in g  m o re  in th e  p re sen t-d ay  sty le  fitted  to  the  
se t. S uggestions fo r  c a b in e t m o d e rn isa tio n  a re  m ad e  in  a  la te r  c h a p te r .

It will be rea lised  th a t the  n a tu re  a n d  ex ten t o f  the  co n v e rs io n s  in the 
o ld  receiver, w hen these m o d ern  valves a re  in c o rp o ra te d , will d ep en d  solely  
o n  the  o rig in a l set design . In so m e cases it w ill be  n ecessa ry  on ly  to  fit 
new  valve h o ld e rs  an d  m ak e  one  o r  tw o slig h t ch an g es , rep lac in g  a  reac tio n  
c a p a c ito r , f o r  ex am p le , by the  sm o o th e r  an d  m o re  efficient p o te n tio m e te r  
c o n tro l;  it m ay  even be po ss ib le  to  use th e  ex isting  lo u d sp e a k e r, th e  m a tch in g  
o f  th e  o u tp u t tra n s fo rm e r  being  d isco v ered  by ch eck in g  th e  o p tim u m  lo ad
o l the  fo rm e r  o u tp u t valve in a  va lve  ta b le  such a s  B e rn a rd s’ R a d io  V a l v e  
M a n u a l , N o. 30.

In o th e r  receivers o f  o ld e r  design  th e  ch an g es w ill be m o re  ex tensive. 
P ossib ly  o n e  o r  even tw o  L .F . tra n sfo rm e rs  w ill h av e  been used  a s  in te r
valve co u p lin g s  an d  th e ir  rep lacem en t by  res is tan ce -cap ac itan ce  co u p lin g  
•will cu t dow n w eigh t, in c rease  efficiency an d  red u ce  H .T . c u r re n t c o n su m p 
tio n .

T h e  o v era ll co n su m p tio n  fo r  th e  c irc u it show n is 0.25 am p . a t  1.5 volts 
a n d  a p p ro x im a te ly  13.5 m A s. a t  90 vo lts. T h e  rece iv er w ill th e re fo re  be 
m o s t  su ita b ly  su p p lied  f ro m  se p a ra te  H .T . an d  L .T . b a tte ries .

VOLUME AND TONE CONTROL.

In th e  basic  T .R .F . c irc u it o f  F ig . 5 th e  v o lu m e c o n tro l is in teg ra l w ith  
th e  reac tio n  c o n tro l. S etting  th e  p o te n tio m e te r  s lid e r  a rm  a  little  b e low  the 
c ritic a l p o in t resu lts in goo d  sensitiv ity  a n d  the  receiver can  be tu n ed  over 
th e  han d  w ith  the  s tro n g e r s ta tio n s  co m in g  in o n e  a f te r  a n o th e r  as if the  
set w ere a  su p e rh e t. (T h is  re fe rs  to  th e  tr ia l m o d e l tes ted  by  th e  a u th o r ;  
w ell b a lan ced  tu n in g  c ircu its  a re  essen tia l if the  re a c tio n  c o n tro l is n o t to
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be a d ju s te d  w ith  every  m o v e  o f  th e  tu n in g  k n o b .)  O n th e  s tro n g  s ta tio n s  
re ta rd a tio n  o f  th e  reac tio n  co n tro l gives co m p le te  v o lu m e c o n tro l an d  on  
th e  w eaker s ta tio n s  th e  reac tio n  c o n tro l can  be ad v an ced  to  b rin g  u p  th e  
v o lum e.

If  a  to n e  c o n tro l is th o u g h t d es ira b le  th is  is best in c o rp o ra te d  d irec tly  
betw een  the  a n o d e  o f  th e  o u tp u t va lve  an d  th e  chassis , using  a  0.01 m fd. 
c ap ac ito r  a n d  a  50,000 o h m s v a riab le  re s is to r  in series.

T h is  c o m p le te s  th e  fu ll m o d ern isa tio n  o f  an  o ld  c ircu it w here  the  tu n in g  
system  is in go o d  shape.

A NEW TUNING SYSTEM

In cases w h ere  th e  tu n in g  sys tem  o f  th e  o ld  p o r ta b le  rece iv er is n o  
lo n g er sa tis fa c to ry  th e  co n v ersio n  is b o u n d  to  be a  ra th e r  m o re  inv o lv ed  
task . P ossib ly  th e  f ra m e  ae ria l is the  on ly  tu n e d  c ircu it in th e  set o r  it 
m ay  be  th a t  an  o ld -fa sh io n ed  an d  inefficient co il is used as the  second  
tu n e d  c ircu it. In  th e  first case the  rem edy  w ould  seem  to  be the  ad d itio n  
o f  a  f u r th e r  tu n ed  stage, w hilst in the  second  case  it m igh t be th o u g h t th a t 
su b s titu tin g  a  m o d ern  coil fo r  the  o ld  coil w ould  effect an  im p ro v e m e n t. 
In  b o th  cases, h o w ev er, th e  very co n s id e ra b le  difficulties o f  a lig n m en t o f  
th e  tw o  tu n e d  c ircu its  im m ed ia te ly  arise.

T h e  a u th o r  h a s  p e rfo rm e d  severa l e x p e rim en ts  in an  e n d e a v o u r  to  des ign  
a  f ram e  a e r ia l w hich  can  be easily  d u p lica ted  fro m  in s tru c tio n s  an d  w h ich  
w ill m atch  well w ith  a  co m m erc ia lly  m ark e ted  co il, b u t in no  case  h a s  he  
been  co m p le te ly  sa tisfied  w ith the resu lts ach iev ed . T w o  m e th o d s  a re  
av a ilab le , e ith e r  th e  f ram e  aeria l m ay  co n sist o f  a  single m ed ium  w av e  
w ind ing  w ith  a  “  sc ram b le  ”  w ound  long w ave coil on  a sm a ll fo rm e r  
sw itched  in se ries w ith  the  fram e fo r  long w ave tu n in g , o r  the  f ram e  ae ria l 
m ay  be w o u n d  w ith  th e  co m p le te  tu n in g  coil fo r  b o th  m ed ium  an d  long  
w av eb an d s. T h e re  is little  d o u b t th a t  the  second  m e th o d  h as m u ch  to  
reco m m en d  it— long  w ave p ickup , u sing  the  first m eth o d , is very  p o o r  in 
p o o r  recep tio n  a re a s— an d  the  m o st p ro m isin g  re su lts  so  fa r o b ta in e d  w ere  
w ith  a  f ram e  ae ria l w o und  on a  p ly w o o d  rec tan g le  w hose o u ts id e  d im e n 
sions w ere 11 in. long  by 8 jin . h igh  th e  rec tan g le  o r  w ind ing  space  being 
2 in . deep .

O n th is f ram e  w ere w ound  18 tu rn s  o f  28 S .W .G . D .C .C . w ire, tak in g  
u p  ra th e r  less th a n  | i n . ,  fo r  the  m ed iu m  w ave w ind ing , th e  long  w ave 
w ind ing  co n sistin g  o f  these  18 tu rn s  in series w ith  a fu rth e r  75 tu rn s  o f  
30 S .W .G . en am elled  w ire, th is second  w ind ing  tak in g  up ro u g h ly  an  inch  
o f  space, g iving a b o u t {in. m arg in  all ro u n d  the  fram e. In each  co il th e  
tu rn s  a re  w o u n d  to u ch in g .

T h is  f ra m e  ae ria l a p p e a rs  to  m atch  re a so n a b ly  w ell w ith  a  W e a rite  
P H F 1  as th e  long  w ave coil a n d  P H F 2  as the  m ed iu m  w ave co il in th e  
second  tu n ed  c ircu it.
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T h e  size o f  f ra m e  q u o te d  w ill n o t  su it every  receiver, h o w ev er, n o r  
w o u ld  it be  p o ss ib le  to  g ive d e ta ils  f o r  a ll the  f ra m e  sizes th a t  m ig h t be  
fo u n d . T h e  w o rk e r w h o  is re m o d e llin g  an  o ld  p o r ta b le  w ith  inefficient 
tu n in g  is th e re fo re  s tro n g ly  ad v ised  to  m ak e  a  rea lly  c lean  sw eep  o f  the  
o ld -fa sh io n e d  g ea r a n d  m e th o d s  an d  to  reb u ild  th e  receiver a s  a  su p e rh e t. 
T h e  d e ta ils  a re  as th o se  given u n d e r  th e  h ead in g  o f  “ S u p e rh e t P o r ta b le s ” 
below .

N ev erth e less  it  m ay  be d es ired  to  k eep  to  a  T .R .F . c ircu it f o r  o n e  reaso n  
o r  a n o th e r , a n d  th en  th e  c ircu it o f  F ig . 6 is reco m m en d ed . T h is  is very  
s im ila r  to  th e  c ircu it o f  F ig . 5, b u t th e  tu n in g  a r ra n g e m e n ts  a re  ch an g ed , 
th e  f ra m e  a e ria l being  sc rap p e d  an d  o rd in a ry  coil tu n in g  used  f o r  b o th  th e  
first an d  second  stages. In  p lace  o f  th e  f ra m e  aeria l is u sed  e ith e r  a  “  shee t ” 
o r  a  “  w o u n d  ”  aeria l.

A  “ sh e e t ”  a e r ia l consists o f  a m e ta l p la te  'as la rg e  as can  be  a c c o m m o 
d a te d  w ith in  th e  receiver cab in e t, a  shee t o f m eta l fo il be ing  p erfe c tly  
su itab le . A  “ w o u n d  ”  a e r ia l co n sists  o f  a w ind ing  a rra n g e d  in th e  fo rm  of 
a  sq u a re  sp ira l a s  show n in  F ig . 7, th is  w ind ing  being  m a d e  on  th e  b a c k 
b o a rd  o r  re a r  co v e r o f  th e  c a b in e t an d  o f  a  size, on ce  again , a s  la rg e  as 
c a n  be acco m m o d a ted . I f  th e  ca b in e t h as  a  fib re  b a c k b o a rd  th is  sh o u ld  
be rep laced  by a  b o a rd  o f  p ly w o o d  c u t an d  fin ished to  th e  sam e size, the  
ae r ia l being  w o u n d  ro u n d  15 o r  20 sm a ll b ra ss  b ra d s  d riven  in a lo n g  each  
d ia g o n a l o f  th e  b a c k b o a rd  eq u id is tan tly .

W h e th e r  a  “  sheet ” o r  “  w o u n d  ” a e ria l is u sed  p ro v is io n  can  b e  m ad e  
fo r  co n n ec tin g  in an  e x te rn a l ae ria l, a  very  d es irab le  asse t f o r  p o o r  recep tio n  
a re a s , an d  in  e ith e r  case tw o  m e th o d s  o f  co n n ec tin g  the  a e r ia l to  the  set 
a re  av a ilab le , d e n o ted  by  th e  a e r ia l so ck e ts  “ 1 ” an d  “ 2 ”  o f  F ig . 6.

C o n n e c tin g  the  ae ria l to  socket “  1 ”  m akes fo r  se lec tiv ity  a n d  sim ple 
co il a lig n m en ts , w hilst u sin g  so c k e t “  2 ”  m ean s th a t  som e re -tr im m in g  o f 
th e  first co il will be necessary , b u t the  signal s tren g th  w ill be c o n s id e rab ly  
e n h an ce d . I t is th e re fo re  in ten d ed  th a t  th e  ae ria l so ck e t sha ll be  ch o sen  tc  
su it the  a re a  w h ere  the  receiver is in use  an d  the  set a lig n ed  w ith  th e  a e ria l 
c o n n e c te d  in th e  chosen  m an n er.

W ith  e ith e r  ae ria l an  e x te rn a l ae ria l can  be ad d ed  th ro u g h  a  0.0001 m fd. 
c a p a c ito r . I f  so ck e t “ 2 ” is used  the  co n n ec tio n  o f  an  e x te rn a l ae ria l w ill 
m ak e  fu r th e r  trim m in g  a d ju s tm e n ts  necessa ry ; if socket “ 1 ”  is in use 
re trim m in g  m ay  or m ay  n o t be n ecessary , d ep en d in g  on  th e  ch a ra c te ris tic s  
o f  th e  e x te rn a l ae ria l.

T h e  reco m m en d ed  co ils a re  th o se  m ad e  by H . C . A tk in s L a b o ra to r ie s , 
th ese  co ils h av in g  a d ju s ta b le  iro n  d u s t co re s  so th a t  ve ry  clo se  a lig n m en t 
betw een  th e  tw o  tu n ed  c ircu its  is possib le . F o r  the  R .F . an d  d e te c to r  stages 
respec tive ly . R ed  N o . 1 a n d  W hite  N o . 1 co ils a re  used  fo r  lo n g  w ave 
tu n in g  an d  R ed  N o . 2 a n d  W hite  N o . 2 fo r  m ed iu m  w ave tu n in g . Red 
N o . l ’s a n d  N o . 2 ’s m ay  a lso  be used  th ro u g h o u t, since th e  R ed  type 
eo ils  give ex ce llen t re a c tio n  in the d e te c to r  stage.

T h e  w ave ran g es co v ered  a re  800 to  2.000 m etres, u sing  N o . 1 co ils , 
a n d  200 to  550 m etres u sing  N o . 2 coils. T h e  co ils sh o u ld  be o b ta in a b le
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f ro m  a n y  go o d  ra d io  h ouse , o r  fro m  H . C . A tk in s ' L a b o ra to r ie s , 32, 
C u m b e rla n d  R o a d . K ew , Surrey .

T h e  co ils  a re  m o u n ted  by d rillin g  a  j in .  h o le  in the  chassis f o r  each  
co il, a  sm a ll lo ca tin g  n ick  being  filed to  o n e  side o f  each  ho le . T h e  neck s 
o f  th e  co il fo rm e rs  a re  then  in se rted  in these  ho les, th e  lo ca tin g  p ips 
lo ck in g  in th e  filed n icks, a n d  the  co ils  he ld  rig id ly  in p lace  by p assin g  
o v e r the  neck s on  th e  fa r  side , th e  sp ring  n u t p ro v id ed  w ith  each  coil.

T h e  coil c o n n ec tio n s  a re  m ad e  co n fo rm in g  to  the  n u m b e rs  show n in 
th e  d ia g ra m  an d  th e  coil key . T h e  key  is d raw n  lo o k in g  a t the  coils, 
f ro m  “  b elow ,”  th a t is, fro m  the  o p en  o r  base end  o f  the  fo rm er.

If d es ired , s im ila r  valves to  th o se  used in the  T .R .F . c ircu it o f  F ig . 5 
m ay  be used , b u t the c ircu it o f  F ig 6 is rea lly  designed  to  su it the  g lass 
based  valves, w hich  a re  m o u n ted  in B7G sockets. T h e  chassis  ho les fo r  
these  v a lv eh o ld e rs  a re  p u n ch ed  o r  cu t to  a  d iam e te r  o f  o n ly  f in .

A m erican  o r  B ritish  valves m ay  be used  in th e  circu it. In  th e  A m erican  
ran g e  th e  first tw o  pen to d es a re  lT 4 ’s, th e  d io d e -p en to d e  w h ich , w ith  th e  
d io d e  ig n o red , ac ts  as the L .F . am p lifie r, is a  1S5, an d  th e  o u tp u t  valve is 
a  3S4.

In  th e  B ritish  ran g e  these valves m ay  be  rep laced  by  th e  M u lla rd  D F91 
fo r  V I an d  V 2, D A F 91  fo r  V 3 an d  D L 92  fo r  V 4.

T h e  tu n ed  an o d e  co u p lin g  is ag a in  used betw een  stages 1 an d  2 an d  
the  d e te c to r  has reac tio n  ap p lied  th ro u g h  a p o te n tio m e te r  c o n tro l as befo re .

V a lv eh o ld e r co n n ec tio n s  fo r  b o th  the  B 7G  a n d  o c ta l based  valv es so  
fa r  m en tio n ed  a re  show n  in  F ig . 8.

T h e  c o n su m p tio n  o f  the  receiver using  e ith e r  A m erican  o r  B ritish  valves 
is a p p ro x im a te ly  14 m A s. a t 90 vo lts H .T . (n o te  th a t th e  screen  su p p ly  is.
67.5 vo lts) an d  0.25 am p . a t  1.5 v o lts  L .T .

SUPERHET PORTABLES.

As in the  case o f  T .R .F . p o r ta b le  receivers, the  su p e rh e t p o r ta b le  to  be  
m o d ern ised  m ay  e ith e r  have  sa tis fa c to ry  o r  u n sa tis fac to ry  tu n in g  a r ra n g e 
m en ts. In all p ro b a b ility , how ever, the  sensitiv ity  an d  se lec tiv ity  o f  th e  
su p e rh e t rece iver will be q u ite  acc e p ta b le  an d  u sua lly  the  m o d ern isa tio n  
w o rk  w ill be no  m o re  th an  th e  fitting  o f  1.4 vo lt valves w ith , p e rh ap s , a 
m o re  efficient lo u d sp eak er.

T h e  usu a l a rra n g e m e n t fo r  a  p o rta b le  su p e rh e t. as a lre a d y  m en tio n ed , 
is  to  hav e  a  f ram e  a e ria l tu n in g  th e  in p u t side  o f  th e  f req u e n cy  c o n v e r te r  
to  th e  signal freq u e n cy , th e  o sc illa to r  sec tion  o f the  c o n v e r te r  be ing  tu n e d  
by  a  c o n v e n tio n a l coil c ircu it. In the  very  g rea t m a jo rity  o f  cases the  I.F . 
w ill be th e  s ta n d a rd  450-470 kcs., b u t an  o ld  se t m ay  be fo u n d  to  hav e  
an  I .F . o f  110 kcs. In th is case, a s  w ith th e  few  sets w hich  will be fo u n d  
to  h av e  inefficient tu n in g  a rra n g e m e n ts , th e  f ra m e  a e ria l w ill have  to  be 
sc ra p p e d  an d  a n o rm a l su p e rh e t w ith  co il tu n in g  used  in c o n ju n c tio n  w ith  
a  “ shee t ”  o r  “ w o u n d  ”  aeria l.

(T h e  term  “ lo o p  ” a e ria l is so m e tim es used  fo r  th is ty p e  o f  ae ria l 
w ind ing , b u t th e  a u th o r  p re fe rs  the  te rm  "  w o u n d .” A lo o p  ae ria l is rea lly
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OCTAL.

MULLARD D 30 SERIES. 

n o t e : -  f o r  ALL METALLISED VALVES CONNECT. 
NO. I TO EARTH (l.E .C H A S S IS )

B .7 .C .

M ULLARD D 90 SERIES 

AND AMERICAN "B U TTO N " V A L V E S ,

F ig. 8. V a lv e  K e y s  fo r  D 30, D 90 a n d  A m erica n  " B i l l i o n ” va lve  series.

a  tu n ed  ae ria l, bo th  ends being  b ro u g h t in to  c ircu it, an d  th e  “ w ound  " 
a e r ia l is d efin ite ly  u n tu n e d , o n e  en d  being left free ex cep t fo r  the p rov ision  
m ad e  a t  th a t p o in t fo r  th e  co n n ec tio n  o f  an  e x te rn a l ae ria l.)

T h e  tw o  d ifferen t c ircu its , the  first using a  f ram e  a e r ia l a s  the first 
tu n e d  c ircu it, an d  th e  second  using  coil tu n in g  th ro u g h o u t, a re  show n in 
F igs. 9 an d  10 respec tive ly .

So fa r  a s  F ig . 9 is co n ce rn ed , little  e x p la n a tio n  is needed . T h e  tu n in g  
c irc u its  a re  th o se  o f  th e  o rig in a l receiver an d  a lth o u g h  the  ex a c t a r ra n g e 
m en ts  m ay  d iffer sligh tly  f ro m  th o se  show n in the  d iag ram , it sh o u ld  be 
p o ss ib le  to  u se  a  M u lla rd  D K 3 2  h e p to d e  f req u e n cy  co n v e r te r  (c o rre sp o n d 
ing to  th e  A m erican  1A 7G ) very  successfu lly . T h is  is, o f  co u rse , a  1.4 vo lt 
0 .05  am p . va lve  w ith  an  In te rn a tio n a l o c ta l base.

T h e  I .F . am p lifie r is a  D F 3 3 ; th e  d e tec to r  an d  first a u d io  stage a 
D A C 3 2  an d  the  o u tp u t va lv e  a  D L 33. V o lu m e c o n tro l is via the  usua l 
p o te n tio m e te r  betw een  th e  d io d e  an d  tr io d e  c ircu its  o f  V3 an d  a to n e  
c o n tro l m ay  be in c o rp o ra te d  if  des ired , as b e fo re  m en tio n ed , using  a
0.01 m fd . c a p a c ito r  an d  50,000 o h m s v a riab le  re s is to r  betw een  the  a n o d e  
o f  V 4 an d  e a r th .
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O p tim u m  load  is ag a in  8,000 oh m s, an d  a m odern  sp e ak e r is defin ite ly  
reco m m en d ed . T h e  to ta l c o n su m p tio n  o f  the  receiver is 15 m A s. a t  
90 vo lts  H .T . an d  0 25 am p. a t  1.5 vo lts  L .T .

In F ig . 10 a s im ila r  su p e rh e t c ircu it is show n, a lth o u g h  in th is  case 
th e  o ld  tu n in g  system  o f the p o r ta b le  is sc rap p e d  and  co il tu n in g  is used  
th ro u g h o u t. T h e  co ils ch o sen  a re  aga in  th o se  m ade by H . C . A tk ins 
L a b o ra to r ie s . T h e  coil n u m b ers  a re  R ed  N o . 1 an d  R ed N o. 2 fo r the  
first tu n ed  c ircu it a t signal freq u en cy  an d  G reen  N o. I an d  G re e n  N o . 2 
fo r  the  o sc illa to r  c ircu it.

S im ila r va lves to  tho se  used  in F ig . 9 m ay  be u tilised , but the c ircu it 
o f  l ig. 10 is show n  w ith g lass based  valves tak ing  B7G ho ld ers . V I is 
the  A m erican  1R5 or M u lla rd  D K 91, V 2, the  I F. am p lifie r, is the  A m erican  
1T4 o r  M u lla rd  D F 91, V3, the d io d e  d e te c to r  an d  first au d io  p e n to d e  is 
the A m erican  1S5 o r  M u lla rd  D A F91 an d  V4, the  o u tp u t valve is the  
A m erican  3S4 o r  iviullard D L 92.

N o te  a lso  th a t in th is c ircu it A .V .C . is ap p lied  to  b o th  the  c o n v e r te r  
an d  the  I .F . valve.

W h e th e r  a  “ s h e e t ” o r “ w o u n d ” ae ria l is used w ith th is  su p e rh e t it is 
ad v isab le  to  c o n n e c t the  ae ria l using the  ap e rio d ic  w ind ings on  th e  first 
tim ed coils. A s b efo re , an  ex te rn a l ae ria l can  be co n n ec ted  in w ith  the  
a e ria l in c o rp o ra te d  in the receiver in p o o r  recep tio n  a reas .

T h e  a u d io  sec tion  o f e ith e r  o f  these su p e rh e t c ircu its  is very  d ifferen t 
fro m  the  au d io  am plifiers in the  T .R .F . receivers an d  acco rd in g ly  no 
d eco u p lin g  is necessary .

T h e  H .T . co n su m p tio n  o f  the rece iv er is a  little  ab o v e  16 m A s. a t 
90 vo lts  (th e  screen  o f  the o u tp u t valve is tak en  to  67.5 volts) an d  the  
filam en t co n su m p tio n  0.25 am p . a t 1.5 volts.

ALIGNING THE PORTABLE RECEIVER.

T .R .F . SETS.

T o  a lign  the  T .R .F . rece iv er w ith a f ram e  aeria l as the  first tu n e d  
c ircu it, tu n e  th e  receiver to  250 m etres, 1,200 kcs., an d  set the  signal 
g e n e ra to r  to  th is  freq u en cy  a lso . If th e re  is insufficient s tray  p ick -u p  
fro m  the  g e n e ra to r  it m ay  be c o u p led  to  the  fram e  aeria l by w ind ing  ab o u t 
six tu rn s  o f  w ire righ t ro u n d  the  cab in e t o f  the p o rta b le  receiver, c o n n ec tin g  
th is lo o p  to  th e  o u tp u t lead fro m  the  g en e ra to r . T rim  first the  d e te c to r  
tu n in g  co il, then  the  tr im m er acro ss the  fram e ae ria l— the receiver w ill, 
o f  co u rse , be sw itched  to  the  m ed iu m  w a v eb a n d — fo r  m ax im u m  signal.

Sw itch th e  receiver to  the  long w a v eb a n d  an d  tu n e  it to 1,000 m etres, 
300 kcs., se tting  ihe  signai g e n e ra to r  to  the  sam e freq u e n cy . T rim  the 
tr im m ers  ac ro ss the  long w ave coil then  acro ss the  lo n g  w ave sec tion  o f  
the  fram e  ae ria l fo r  m ax im u m  response .
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In  so m e receivers th e  f ra m e  a e r ia l will hav e  n o  trim m in g  c ap ac ito rs ; 
indeed , th e  f ram e  a e r ia l m ay  have a  resis tan ce  a c ro ss  it  to  b ro ad en  its 
f req u e n cy  response . In  th is  case  th e  tr im m e rs  o n  th e  co il in  th e  second  
stag e  a re  ad ju s te d  fo r  m a x im u m  signal.

T h e  T .R .F . rece iver u sing  iron  co red  co ils in b o th  stages can  be  a ligned  
w ith  g re a te r  accu racy . T h e  co res in th e  H . C. A tk in s  co ils w ill be  cem en ted  
in p lace  w hen  th e  co ils a re  b o u g h t, b u t if  f o r  an y  reaso n  th is  seal h as 
been b ro k en , b o th  th e  trim m in g  an d  the  c o re  p o sitio n in g  w ill req u ire  
ad ju s tm en t.

O p en  a ll th e  tr im m e rs  to  m in im u m  cap ac itan c e  an d  set th e  co res 
a p p ro x im a te ly  h a lf  w ay  in to  th e  fo rm e rs  by ro ta tin g  the  c o re  screw s. 
C o u p le  th e  signa l g e n e ra to r  in to  th e  receiver th rp u g h  the  A rtific ia l A eria l, 
co n n ec tin g  th is to  th e  e x te rn a l a e ria l co n n ec tio n  o f  th e  “  shee t ”  o r  
“  w o u n d  ” ae ria l, w h ich ev er is used.

Sw itch the  receiver to  th e  m ed iu m  w av eb an d  an d  tu n e  to  250 m etres, 
1.200 kcs., se tting  th e  g e n e ra to r  to  th e  sam e freq u e n cy . A d ju st th e  trim m ers, 
first th e  d e te c to r  tr im m er, th en  th e  R .F . stage tr im m er, a c ro ss  the  m ed iu m  
w ave co ils  fo r  m ax im u m  response .

N o w  tu n e  b o th  th e  rece iv er an d  the  g e n e ra to r  to  500 m etres , 600 kcs., 
a n d  a d ju s t th e  co res fo r  m a x im u m  resp o n se  in the  sam e o rd e r , d e tec to r  
first.

T u n e  back to  250 m etres  a n d  co rre c t the  tr im m in g  if  necessa ry , a f te r 
w ards tu n in g  ag a in  to  500 m etres an d  read ju stin g  th e  co res. R e p e a t the  
trim m in g  an d  co re  a d ju s tm e n t un til one  has n o  effect o n  th e  o th er.

W ith  th e  m ed iu m  w ave tu n in g  in a lig n m e n t, c a r ry  o u t  th e  sam e 
p ro ced u re  o n  th e  long  w av eb a n d , tr im m in g  a t  1,000 m etres, 300 kcs., an d  
a d ju s tin g  th e  co il co re s  a t  1,500 m etres, 200 kcs.

SUPERH ET SETS.

A  su p e rh e te ro d y n e  w ith  e ith e r  a  f ra m e  aeria l o r  n o rm a l co il as th e  first 
tu n ed  c ircu it is a ligned  b y  th e  sam e m e th o d  used fo r  an y  o th e r  su p e rh e t. 
F irs t se t th e  o sc illa to r  o u t o f  a c tio n  by sh o rt-c ircu itin g  the  g rid  co il w ith  
a 0.1 m fd . c a p a c ito r ;  f o r  bes t re su lts  a lso  rem o v e  th e  A .V .C . line fro m  th e  
A .V .C . d io d e  sec tion  o r, in  th e  c irc u it o f  F ig . 10, f ro m  th e  d io d e  d e te c to r , 
a n d  e a rth  th e  line.

Set th e  tr im m e rs  to  m in im u m  cap ac itan c e  a n d  th e  p a d d e rs  to  the 
m id w ay  po sitio n .

If co n v en ien t, as w h en  th e  co n n ec tio n  is m ad e  to  a  to p  g rid , rem ove 
th e  co n n ec tio n  o f th e  firs t tu n ed  c ircu it to  the  c o n tro l g rid  o f  the  freq u e n cy  
c o n v e rte r .

Set th e  signa l g e n e ra to r  to  465 kcs. if  W earite  o r  H . C . A tk in s coils 
a re  used  in  th e  receiver, o r , i f  th e  receiver h a s  a  f ra m e  a e ria l as the  first 
tu n e d  c ircu it, se t the  g e n e ra to r  to  th e  c o rre c t I .F . fo r  th e  receiver. In  m o st 
cases th is  w ill be 465 kcs.

C o u p le  th e  g e n e ra to r  b y  its  p la in  o u ip u t lead  to  th e  c o n tro l g rid  o f  
th e  c o n v e rte r , an d  w ith  a s  low  a n  o u tp u t as p o ss ib le  f ro m  th e  g en e ra to i
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n in e  th e  I .F . tra n sfo rm e rs  to  give m ax im u m  resp o n se , trim m in g  first the  
w in J in g  co n n ec ted  to  the  d e te c to r  an d  w o rk in g  back  to w a rd s  th e  co n v e rte r  
an o d e  circu it.

R em ove th e  g e n e ra to r  lead  f ro m  th e  c o n tro l g rid  o f  th e  c o n v e rte r , 
re s to rin g  th e  to p  ca p  if  th is w as rem o v ed .

R em ove th e  sh o rt-c ircu itin g  0.1 m fd . c a p a c ito r  so  th a t  th e  o sc illa to r  
w o rk s n o rm a lly . C o n n e c t the  g e n e ra to r  th ro u g h  th e  a rtific ia l ae ria l to  
th e  A  an d  E  te rm in a ls  o f  th e  receiver o r, i f  a f ra m e  a e r ia l is in  use, 
c o u p le  th e  g e n e ra to r  in w ith a  few  tu rn s  o f  w ire ro u n d  th e  cab in e t.

S w itch  th e  receiver to  th e  m ed iu m  w av eb a n d  an d  tu n e  it  to  200 m etres,
li  n o  ca lib ra te d  d ial is fitted , set th e  g an g ed  tu n in g  c o n d en se r  a lm o s t to  
m in im u m  c a p a c ita n c e  an d  c a lib ra te  th e  receiver on  a  c a rd b o a rd  scale  as 
th e  a lig n m en t p roceed s , m ark in g  th e  w av e len g th s in  w ith  pencil.

Set the  g e n e ra to r  to  200 m etres, 1,500 kcs., an d  tr im  the  m ed iu m  w ave 
o sc illa to r  tr im m e r u n til th e  signa l is h e a rd  w ith  m ax im u m  v o lu m e. B ring 
u p  th e  v o lu m e by  tr im m in g  the  first tu n ed  circu it.

T u n e  th e  receiver an d  g e n e ra to r  to  500 m etres , 600 kcs. (on  an  u n m a rk e d  
sca le  th e  g anged  c o n d en se r  sh o u ld  be se t to  a b o u t fo u r-fif th s  o f  its 
m ax im u m  cap ac itan c e), an d  p ad  th e  o sc illa to r  p a d d in g  c a p a c ito r  un til the 
signa l is h eard . T h e  tu n e r  sh o u ld  be  “  ro c k e d ,”  i.e., tu rn e d  sligh tly  back 
a n d  fo rth , as th is  a d ju s tm e n t is m ade.

R e tu n e  to  200 m etres an d  re trim  b o th  th e  o sc illa to r  an d  first tun ed  
c ircu it.

R e tu n e  to  500 m etres an d  rese t th e  p a d d e r  as necessary .
R e p e a t the  las t tw o  o p e ra tio n s  a s  o ften  as necessa ry  u n til th ey  cease  

to  h av e  an y  m u tu a l effect. T h e  g e n e ra to r  o u tp u t sh o u ld  a lw ay s be k ep t 
a s  low  as p ossib le .

W ith  th e  m ed iu m  w av eb an d  in a lig n m en t the  w h o le  tr im m in g  an d  
p a d d in g  p ro c e d u re  m u st be rep ea ted  on  th e  long w av eb an d . T rim  a t  1,000 
m etres , 300 kcs., an d  p ad  a t  1,500 m etres, 200 kcs.

THE NON-PORTABLE BATTERY SET.

W h en  th e  h o m e  b a tte ry  se t is to  be m o d ern i ed , c o n s id e ra tio n s  o f  
w eigh t an d  space  a re  a  go o d  deal less im p o rta n t th a n  in th e  c a ce o f  th e  
p o r ta b le  receiver. A c cu m u la to rs  fo r  th e  L .T . su p p ly  can  be used  w ith  
n o  m o re  b o th e r  th a n  th a t  cau sed  by th e  necessity  fo r  rech arg in g , a n d  
w h ils t 1.4 vo lt filam en t va lves a re  every  b it as efficient a s  2 v o lt va lves 
in  th e  R .F ., I .F ., d e tec to r  a n d  au d io  stages o f  th e  b a tte ry  rece iv er a 
c o n s id e ra b ly  g re a te r  o u tp u t p o w er can  be  o b ta in ed  f ro m  som e ty p es o f
2 v o lt o u tp u t valves, n o ta b ly  w ith  a  Q .P .P . d o u b le  p e n to d e  such  a« the 
M u lla rd  K L L 32 .

G re a te r  o u tp u t  m eans g re a te r  H .T . c u r re n t c o n su m p tio n , how ever, an d  
w h en  th e  b a tte ry  receiver is to  be  m o d ern ised  th e  w ho le  q u es tio n  o f  H I . 
su p p lie s  sh o u ld  b e  review ed. T h e  in crease  in b a tte ry  p rices m ak es  th e  
ru n n in g  o f  a  la rg e  b a tte ry  receiver an  u n e c o n o m ic a l affa ir  an d  a n y  m e th o d  
o f  re d u c in g  th e  c u r re n t co n su m p tio n  o r, a lte rn a tiv e ly , o f  o b ta in in g  th e  H .T .
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cu rre n t f ro m  a  m o re  eco n o m ica l so u rce  w ill effect a  ve ry  c o n s id e rab le  
saving o v e r a  p e rio d  o f  tim e.

Q u ite  a  n u m b e r  o f  b a tte ry  receivers a re  to  be fo u n d  in  h o u ses w here  
an  e lec tr ic ity  su p p ly  h a s  no w  been in sta lled , the  o ld  b a tte ry  rece iv er h av in g  
been g iven  a  new  lease  o f  life by  the  a d d itio n  o f  an  H .T . e lim in a to r  an ti 
tr ic k le  ch a rg e r . T h e  co m b in a tio n  is w aste fu l a n d  inefficient; fo r  a sligh tly  
g rea te r  cu rre n t c o n su m p tio n  th e  benefits o f  a m o d ern  m a in s se t co u ld  be 
en joyed . I f  th e  p rice  o f  a  m ain s se t is th o u g h t to  be to o  h ig h , po ss ib ly  
a  m ain s rece iv er co u ld  be b u ilt in to  the  b a tte ry  rece iv er c a b in e t by  an  
a m a te u r  c o n s tru c to r , b u t th is  c a n n o t very  well be c lassed  a s  a  m o d e rn isa 
tio n  jo b .

D isreg a rd in g  m ains su p p lies  th e  b a tte ry  receiver ca n  d ra w  H .T . c u rre n t 
fro m  th re e  types o f  so u rce , all f ina lly  d e p en d en t on  b a tte ry  pow er. F irs t, 
o f  c o u rse , th e  H .T . d ry  b a tte ry , expensive  b u t co n v en ien t an d  w ith  a  re a so n 
ab le  life. T h e  a u th o r  d o es  n o t fa v o u r  the  w et H .T . b a tte ry , a  co llec tio n  
o f  sm a ll a c c u m u la to r  cells, even if  such b a tte rie s  b eco m e av a ila b le  aga in , 
fo r  ex p erien ce  seem s to  sh o w  th a t w et H .T . b a tte r ie s  need co n s ta n t ca re  
an d  a tte n tio n  w ith  p e rp e tu a l rech a rg in g  if  they  a re  to  be o f  a n y  use a t  a ll, 
w hilst th ey  tak e  u p  a  g rea t d ea l o f  space. G assin g , th e  th ro w in g  off o f  
acid  sp ray , c reep , c o rro s io n  an d  sim ila r  tro u b le s  a re  a lso  a ll to o  likely.

T h e  second  poss ib le  so u rce  o f  H .T . c u rre n t is a  v ib ra to r  u n it, th o u g h  
h e re  e ith e r  a  4 o r  6 v o lt b a tte ry  is n eeded  to  d riv e  th e  v ib ra to r  pack . If 
se p a ra te  g rid  b ias  is p ro v id ed  th e  receiver valves m ay  d raw  th e ir  f ilam en t 
c u rre n t f ro m  o n e  cell o f  the  v ib ra to r  b a tte ry , b u t it is u su a lly  m o re  sa tis
fa c to ry  to  use a  se p a ra te  L .T . cell. M essrs. M aste rad io  L td ., o f  F itz ro y  
P lace, L o n d o n , W .l .  hav e  recen tly  p ro d u ced  th e ir  6A  H .T .P ., a  pack  sized 
7in. x 5 iin . x 3in. to  su p p ly  120 vo lts  a t  10 m A s. fro m  a 6 vo lt sou rce , 
w h ils t d e ta ils  m ay  b e  o b ta in e d  fro m  M essrs. Bulgin & C o ., L td ., By Pass 
R oad , B ark ing . E ssex , o f  th e ir  E .K . series o f  v ib ra to r  e lim in a to rs  run  
f ro m  e ith e r  a  4 o r  6 v o lt d riv in g  b a tte ry .

T w o -v o lt v ib ra to rs  a re  now  a lso  o b ta in a b le , an d  a t th e  tim e  o f  w riting  
co m p le te  2 v o lt v ib ra to r  p ack s , m ad e  fo r  C a n a d ia n  “ W alk ie -T a lk ie  ”  rad io s , 
a re  to  be  fo u n d  on  th e  su rp lu s  m ark e t. T h ese  p ack s  give a n  o u tp u t o f  
90 o r  180 vo lts  a t  35 m A s., w ith  1.5 vo lts  fo r  th e  1.4 v o lt ty p e  o f  b a tte ry  
valve.

If  h igh  c a p a c ity  a c c u m u la to rs  a re  used w ith  v ib ra to ry  p o w er p ack s too  
f re q u e n t rech a rg in g  is n o t needed  b u t a t  the  sam e tim e  th e  p ro v isio n  o f  a 
re a lly  h eav y  d u ty  2, 4 o r  6 v o lt b a tte ry  is no  sm a ll m a tte r . T h e  system  
c o m m en d s itse lf  ch iefly  to  c o u n try  dw ellers w h o  ca n  so m e tim es rech arg e  
such  b a tte rie s  on  fa rm  p lan t.

T he th ird  poss ib le  so u rce  o f  H .T . p o w er is a  m o to r  - g e n e ra to r  o r  
“  ro ta ry  tra n s fo rm e r .”  H e re  aga in  th e  d ifficulty  o f  p ro v id in g  a  d riv ing  
o a tte ry  a rise s  an d  a lth o u g h  th e re  a re  a t  p re sen t a  g re a t n u m b e r  o f  ro ta ry  
tra n s fo rm e rs  on th e  su rp lu s  m a rk e t, so m e p riced  as low  a s  10s., it m u st be  
a d m itte d  th a t  a  g rea t m a jo r ity  re q u ire  12 o r 24 v o lts  d riv in g  an d  give 
o u tp u ts  o f  u p  to  400 vo lts  so  th a t  th ey  a re  f a r  f ro m  su itab le . N ev erth e-
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less, o n e  m o d e l so ld  by M essrs. P re m ie r R a d io , o f  F le e t S treet, L o n d o n , 
E .C .4 , is  ra te d  fo r  a n  o u tp u t o f  180 v o lts  a t u p  to  30 m A s. fo r  a  6 vo lts 
in p u t. A lo w  ten sio n  4 v o lt o u tp u t is a lso  p ro v id ed  b u t if  th is  w ere 
n eg lec ted  th e  in p u t cu rre n t w o u ld  d ro p  a n d  th e  u n it co u ld  th en  sa tis fac to rily  
be  ru n  f ro m  a  6 v o lt b a tte ry .

I t w o u ld  a p p e a r  po ss ib le  fo r  an  a m a te u r  w h o  is e x p e r t in  m o to r  re p a irs  
to  rew ind  such  a  ro ta ry  tra n s fo rm e r  to  ru n  f ro m  th e  2 v o lt a c c u m u la to r  
feed in g  th e  rece iv er  filam en ts b u t u n d o u b te d ly  th e  c u r re n t c o n su m p tio n  
w o u ld  th en  be  h igh .

W h a te v e r  th e  so u rce  o f  H .T . it is as w ell to  design  f o r  lo w  c u rre n t 
d e m a n d s  w h en ev e r poss ib le  an d  w ith  m o d e m  2 vo lt v a lves th is  is n o t to o  
d if f ic u lt;  in deed  a  4  valve  su p e rh e t w ith  an  o u tp u t o f  0 .34  w a tt (F ig . 11) 
can  be  d esigned  w ith  L .T . a n d  H .T . d e m a n d s  o f  0.38 a m p . a t  2 v o lts  an d  
a b o u t 12 m A s. o r  a  very  little  m o re  a t  135 vo lts  respec tive ly . T h is  c o m 
p a res very  w ell w ith  th e  co n su m p tio n  o f  th e  sm a lle r  1.4 v o lt  f ila m e n t va lves 
a n d  show s con c lu s iv e ly  th a t  a  sav ing  in sp a ce  m u st g en e ra lly  be  p a id  fo r  
by  in crease d  H .T . d em an d s.

W h en  a h o m e  b a tte ry  rece iv e r  is to  be  m o d ern ised  th e  o n ly  c ircu it 
w h ich  rea lly  need s co n s id e ra tio n  is th a t  o f  th e  su p e rh e t rece iver. T h e  
T .R .F . rece iver d esigned  ro u n d  m a in s valves can  be  used  very  su ccessfu lly  
in th e  h o m e  a s  a  “ q u a l i ty ”  rece iv er, b u t th e  b a tte ry  T .R .F . se t need s 
reac tio n  if  gain  is to  be w o rth w h ile  an d  th e  co n seq u en t d e te r io ra tio n  o f  
to n e  is n o w a d a y s  u n sa tis fa c to ry . W h en  a  T .R .F . rece iver is to  be  d ea lt 
w ith  its  co n v e rsio n  to  a  su p e rh e t m ay  seem  a  heav y  task  b u t in rea lity  the  
w o rk  is f a r  f ro m  d ifficult an d  th e  re su ltin g  new  set w ill co s t a  g o o d  deal 
less th a n  a  co m m e rc ia lly  m ad e  m odel. M a n y  o f  th e  c o m p o n e n ts  o f  the  
o ld  se t can  be  e m p lo y ed — a lm o st a ll the  re s is to rs  a n d  c a p a c ito rs  (th o u g h  
a  ca re fu l check  sh o u ld  be  m ad e  to  en su re  th a t  th e  tu b u la r  a n d  e lec tro ly tic , 
if  a n y , c a p a c ito rs  a re  still in  p e rfe c t c o n d itio n  ; p o o r  c o m p o n e n ts  m u s t be 
s c ra p p e d ) ;  th e  v a lv eh o ld ers , g an g ed  tu n in g  co n d en ser, th e  ch assis  a n d  the 
c a b in e t itse lf  w ith , po ss ib ly  the  lo u d sp e a k e r— all these p a rts  an d , p ossib ly , 
m ore , c a n  a p p e a r  in  th e  m o d ern ised  receiver. T h e  co n v e rsio n  to  a  su p e r
h e t rea lly  ca lls  f o r  new  co ils, a  n ew  w av e-ch an g e  sw itch , a  p a ir  o f  I .F . 
tra n sfo rm e rs  an d  a  se t o f  n ew  valves. I f  th e  valves in th e  o ld  receiver 
a re  in  goo d  sh a p e  an d  th e  se t in c lu d es a n  R .F . p e n to d e  an d  an  o u tp u t 
p e n to d e , th ese  valves m ig h t be  used  as th e  I .F . am p lifie r  a n d  o u tp u t  va lve  
respec tive ly , o f  th e  new  receiver. In  th is  case  the  I .F . am p lifie r stage 
c ircu it o f  F ig . 11 m ay  still be  u sed — it sh o u ld  su it an y  R .F . p en to d e  o f  
n o rm a l ch a ra c te ris tic s— an d  th e  o n ly  ch a n g e  n ecessa ry  so f a r  a s  th e  o u t
p u t stag e  is c o n ce rn ed  w ill be  to  su p p ly  th e  co rre c t g rid  b ias . I f  th e  o ld  
valve  ty p e  is re ta in e d  here  th en  the  o ld  lo u d sp e a k e r  will a lso  se rve  so  lo n g  
a s  it g ives sa tis fy in g  re su lts  b o th  o n  th e  sc o re  o f  v o lu m e  an d  tone .

I t  w ill be  seen  f ro m  F ig . 11 th a t  W earite  P  ty p e  co ils  a re  ch o sen  fo r  
the  new  tu n in g  system . W h ilst so m e ex ce llen t co ilp ack s  a re  av a ilab le , 
a n d  w ill be  d iscussed  in deta il la te r , th e  a u th o r  p re fe rs  th e  use  o f  in d iv id u a l 
co ils w h en  b u ild in g  a b a tte ry  su p e rh e t. T h e  W earite  co ils  a fe  chosen  n o t 
o n ly  on  a c c o u n t o f  th e ir  h igh  efficiency b u t a lso  by  v ir tu e  o f  the  fa c t
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(h a t th ey  a re  eas ily  m o u n ted  a n d , in tu rn , p ro v id e  the  m o u n tin g s  fo i the  
co il tr im m e r ca p a c ito rs . W hen  an  o ld  se t is be ing  m o d ern ised  th is  can  
be a  v a lu a b le  sp ace-sav ing  a r ra n g e m e n t. A d ju sta b le  tr im m e rs  o f  the 
“  p o stag e  s ta m p  ”  ty p e  sh o u ld  be used  fo r  these  can  be  sw eated  d irec tly  
betw een  th e  tw o  m a in  w in d in g  c o n ta c ts  o n  each  co il, tag s  N o s . 1 a n d  2, 
th e  u p r ig h t so ld e rin g  tags.

T h re e  w av eb a n d s  a re  p ro v id ed  by  th e  tu n in g  c ircu it, th e  ran g es  bein g  
16-47 m etres, 200-557 m etres an d  700-2,000 m e tre s  a n d  if  th e  o rig in a l scale 
o f  th e  receiver co vers these b a n d s  it m ay  be  le ft in  p lace . I f  a  n ew  scale 
h as to  be fitted  it  sh o u ld  be  ch o sen  to  co v er these  w av eb a n d s a n d  the 
receiver tu n in g  is th en  a d ju s te d  to  the  scale  w hen  th e  set is a lig n ed  ; a l te r 
n a tive ly , th e  c o n s tru c to r  o f  a rtis tic  p ersu as io n s  m igh t d ra w  u p  h is  ow n scale 
on im ita tio n  ivo ry , p ersp ex  shee t o r  a  s im ila r  m a te ria l w h en  th e  c a lib ra 
tio n  o f  th e  scale  p ro ceed s a lo n g  w ith  th e  rece iv er a lig n m en t, th e  sca le  then  
being  rem oved  an d  fina lly  d raw n  usin g  th e  m ark ed  p o in ts . T h e  receiver 
a lig n m en t is c a rr ie d  o u t in th e  m an n e r a lre a d y  d escribed .

A  fu r th e r  w o rd  o n  such a  c a lib ra tio n  m ay  be o f  a ssis tan ce . T w o  end  
p o in ts  o f  th e  sca le  a re  m ark ed  a u to m a tic a lly — tak in g  th e  m ed iu m  w av e
ban d  a s  m en tio n ed  ab o v e , 200-557 m etres, th e  trim m in g  w o u ld  be d o n e  
a t  250 m etres, w ith  th e  ganged  co n d e n se r a lm o s t fu lly  o u t a n d  th e  p ad d in g  
a t 500 m etres , w ith  the  g anged  co n d e n se r  a b o u t fo u r-fif th s  engaged . T h ese  
tw o  p o in ts  w o u ld  be  m ark ed , o n  a  b lan k  sca le , so th a t  th e  se ttings co u ld  
be  rep ea ted .

W ith  th e  rece iv er a lig n ed  on  a ll w av eb a n d s  an d  re a d y  fo r  fu r th e r  
ca lib ra tio n  it m u s t firs t be decided  w h e th e r  a  s ta tio n  n a m e d  d ia l, a  m etre  
d ial o r a  f req u e n cy  d ia l is m o st d es irab le . If  th e  rece iv er is to  be  used  
by o ld e r  m em b ers o f  th e  fam ily  s ta tio n  n am in g  is a lm o s t necessa ry  ; the 
en th u s ia s t, on th e  o th e r  h an d , w ou ld  d o  well to  ch o o se  a  c a lib ra tio n  in 
bo th  m etres a n d  frequen c ies.

T h is  d ecided , co u p le  in th e  signal g e n e ra to r  to  th e  a e r ia l a n d  e a rth  
te rm in a ls  o f  th e  receiver, sw itch  to , say , th e  m ed ium  w av eb a n d , an d  
c a lib ra te  th e  se t b y  se tting  th e  g e n e ra to r  to  each  req u ired  fre q u e n c y  in 
tu rn , tu n in g  th e  receiver to  b rin g  in th e  g e n e ra to r  n o te  a t  each  se tting . 
A t each  tu n e d  p o in t th e  po sitio n  o f  th e  p o in te r  o n  th e  tu n in g  d ia l is 
m a rk e d  ligh tly  in  pencil, an d  w hen  the  w h o le  c a lib ra tio n  o n  a ll th e  w av e
b an d s  is co m p le te , th e  d ia l is th en  rem o v ed  a n d  d raw n , p re fe ra b ly  w ith 
g o o d  co lo u rs .

If  a  tra n s lu c e n t o r  tr a n sp a re n t d ia l is be ing  m ad e  av o id  using  a  pen 
w h ich  w ill sc ra tch  th e  m a te ria l so  th a t  m a rk s  show  if th e  d ia l is ligh ted  
fro m  b eh in d . A rtis ts ’ bow s a n d  ligh t t ra n s lu c e n t c o lo u rin g  h e lp  to  m ak e  
a  m o st p re se n ta b le  ligh ted  scale . A n  o p a q u e  scale , on  th e  o th e r  hf\nd, can  
be  d ra w n  o r  p a in te d , u sing  w a te red  p o s te r  c o lo u rs , a n d  bow s, p en  o r  
b ru sh  m ay  th en  b e  used .

So m u ch  fo r  th e  tu n in g  system . T h e  I .F . tra n s fo rm e rs  m u s t su it th e  
co ils— th e  I .F . is  se t a t  465 kcs.— a n d  th e  tra n sfo rm e rs  m u st h av e  h igh
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efficiencies an d  a t  th e  sam e tim e  be  sm all in o rd e r  th a t  th ey  m ay  be 
fitted  on to  th e  chassis w ith o u t u n d u e  crow ding . T h e  first I .F . t ra n s fo rm e r  
sh o u ld  have  a  “  flying lead  fro m  the  to p  o f  its  can  as th e  g rid  co n n ec tio n  
to  the  I .F . valve an d  th e  second  tra n s fo rm e r  sh o u ld  be  su itab le  fo r  fe e d 
ing in to  a  d iode  d e te c to r— th is u su a lly  m ean s th a t th e  co u p lin g  b etw een  
the  tu n ed  c ircu its  in 1 .F .T .2 is c lo se r  th an  is th a t  o f  I .F .T .l .

W ey m o u th  J .F . tra n sfo rm e rs  ty p e  1.F .M .2 m ay  be m en tio n e d  a s  a  very  
su ita b le  type . T h ese  tra n sfo rm e rs  a re  trim m ed  fro m  b elow  a n d  a rc  c o n 
ven ien tly  m o u n ted  since they  m ay  be p o sitio n ed  o v e r a s ta n d a rd  o c ta l va lv e  
ho le  ( l j i n . )  in th e  chassis w ith  fixing cen tres spaced  by l i i n .

T h e  valves chosen  fo r  th e  su p e rh e t c ircu it o f  F ig . 11 a re  th e  M u lla rd  
K .30 series. T h e  d o u b le -d io d e -tr io d e  in stage 3 a llo w s th e  A .V .C . line 
to  be se p a ra te d  f ro m  th e  au d io  line, an d  A .V .C . feed  is v ia  a  sm a ll 
c a p a c ito r  betw een  the  an o d e  o f  the  I .F . am p lifie r  an d  th e  an o d e  o f  th e  
A .V .C . d iode .

A specim en  lay o u t is show n in F ig. 12. T h e  tu n in g  co ils  an d  w ave 
ch an g e  sw itch  a re  below  th e  chassis w ith  the  tu n in g  co n d e n se r  a b o v e , a n a  
the  leads f ro m  the  co ils  to  th e  sw itch  an d  f ro m  th e  sw itch  to  th e  tu n e r  
m u st be a s  sh o rt a n d  d irec t as poss ib le  in o rd e r  th a t  a n y  ch an ce  o f  feed 
back is m in im ised  a n d . a t th e  sa m e  tim e, the  set a lig n m en t, espec ia lly  on  
the sh o rt w aves, is n o t m ad e  d ifficult by s tra y  w iring  cap a c ita n c e s  a n d  
in d u c tan ces . L eads th ro u g h  the  ch assis  sh o u ld  go by  th e  sh o r te s t ro u te , 
an d  the d rill ho les sh o u ld  be b u sh ed  w ith sm a ll ru b b e r  g ro m m e ts .
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HIGH POW ER OUTPUT STAGES.

P ossib ly  o n e  o f  th e  g rea te s t d ra w b a c k s  to  the  b a tte ry  rece iv er is th e  
res tr ic ted  o u tp u t. F o r  th is reason  it is n o t w o rth w h ile  to  m ak e  p ro v isio n  
fo r  g ra m o p h o n e  rep ro d u c tio n  in th e  o rd in a ry  receiver, a lth o u g h  th e re  is 
little  d o u b t th a t e lec trica l re p ro d u c tio n  w o u ld  o fte n  be p re fe rred  to  m ech 
an ica l re p ro d u c tio n  if w o rth w h ile  o u tp u t co u ld  be  o b ta in e d  f ro m  a b a tte ry  
o u tp u t stage o r  am p lifie r fed  f ro m  a  p ick u p  a tta c h e d  to  a  sp rin g  g ra m o 
p h o n e  m o to r.

T h e  M u lla rd  K L L 3 2  d o u b le  o u tp u t p e n to d e  m ak es g ra m o p h o n e  re p ro 
d u c tio n  p o ss ib le— o r  gives m u ch  b e tte r  o u tp u t  f ro m  an  o rd in a ry  se t—  
w ith o u t to o  h igh  a  d em an d  on  th e  H .T . b a tte ry . T h e  c u rre n t d e m an d  o f  
the  valve f lu c tu a tes as w ith  a n y  qu iescen t push -p u ll o u tp u t stage , the 
cu rre n t fo r  n o  signal b e ing  ra te d  a t  a b o u t 4 m A s. w ith  a  to ta l  a n o d e  an d  
screen  c u rre n t f o r  fu ll signal in p u t o f  22 to  23 m A s. T h e  o u tp u t  is ra te d  
a t  1.2 w a tts  w ith  to ta l d is to r tio n  o f  less th a n  3 p er cen t., so  th a t if  th e  
stag e  is fed  fro m  a h igh  c ap ac ity  H .T . b a tte ry  an d  co u p led  rea lly  a c c u ra te ly  
to  a  first-class sensitive  sp eak er, rea lly  g o o d  re su lts  a re  possib le .

A  b a la n c e d  in p u t to  th e  p e n to d e  g rid s is req u ired  an d  so  th e  o u tp u t 
va lve  is  show n , in  F ig . 13, c o u p led  v ia  a  tra n s fo rm e r  to  th e  d riv e r  tr io d e , 
th is  tr io d e  bein g  co u p led  by  a  to n e  c o n tro l n e t w o rk  to  th e  first au d io  
stage. I t w ill be n o ted  th a t  th e  c irc u it rea lly  co m m en ces w ith  th e  d .d  
tr io d e  o f  F ig . 11, th is  rece iver c irc u it h a v in g  a  to n e  c o n tro l an d  g ra m o 
p h o n e  p ick u p  sw itch ing  ad d ed , b u t th e  c irc u it as it s ta n d s  m ay  be  used  
a s  a  b a tte ry  am p lifie r , th e  d iodes on th e  K B C 32 being  th en  neg lec ted . 
N o te  th a t  th e  g ra m o p h o n e  sw itch , w hen  th is  stag e  is ad d e d  to  th e  receiver 
o f  F ig . 11, cu ts  o u t th e  filam en ts o f  th e  f req u e n cy  c h a n g e r  a n d  I .F . 
am p lifie r stages, th u s  m u tin g  th e  ra d io  c ircu its  a n d  saving  b a tte ry  expense 
a t  o n e  a n d  th e  sam e tim e.

T h e  ch o ice  o f  th e  d r iv e r  tr io d e  m u s t be  m a d e  ca re fu lly  fo r  a  low  
an o d e  im p ed an ce  is needed  if th e  valv e  an d  tra n s fo rm e r  a re  to  m a tch  w ell, 
an d  a  M u lla rd  P M 2 A  is very  sa tis fac to ry . T h is  valve is n o w  classed  by 
th e  m a k e rs  as a  m a in ten an ce  ty p e  an d  so sh o u ld  be  av a ilab le  fo r  som e 
tim e  to  co m e  ; th e re  a re , how ev er, m an y  a lte rn a tiv es  on th e  m ark e t. 
R e a d e rs  in te rested  in u sing  a lte rn a tiv e  types , fo r  an y  reaso n , o f  th e  v a rio u s  
v a lves m en tio n e d  in th is  M a n u a l a re  re fe rre d  to  T h e  R a d io  V a l v e  
E q u i v a l e n t s  M a n u a l  by  B e rn a rd  B. B a b an i, N o . 67 in M essrs. B e rn a rd s’ 
L ist, p rice  2s. 6d.

T o n e  d e p en d s  to  such  an  e x ten t on th e  tw o  tra n sfo rm e rs  w h ich  co u p le  
th e  o u tp u t va lv e  to  th e  rest o f  th e  c irc u it th a t  on ly  th e  very  bes t c o m 
p o n en ts  m ay  be  used  in these  p o sitio n s . T h e  in p u t tra n s fo rm e r  is a  P a r 
tr id g e  2 W /IV /2 , w h ilst th e  o u tp u t tra n s fo rm e r  m ay  e ith e r  be  o rd e re d  w ith  
th e  reco m m en d ed  lo u d sp e a k e r  o r  f ro m  M essrs. E le c tro -A co u s tic  In d u str ie s , 
L td . T h e  reco m m en d ed  sp e ak e r is a  T ru v o x  M o n o b o lt, e ith e r  6 jin . o r  Sin. 
in d iam e te r . T h e  M odel N u m b e r  o f  the  6-;in. sp e ak e r is B X  62 a n d  th a t 
o f  th e  8in. d ia m e te r  m odel BX 82. M essrs. T ru v o x  E n g in eerin g  C o., L td .
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(E x h ib itio n  G ro u n d s , W em bley , M idd lesex), s ta te  th a t  th e  reco m m en d ed  
baffle b o a rd  a p e r tu re s  fo r  these  sp e ak e rs  a re  5 j in . o r  6}in . respec tive ly .

T h e  a n o d e  to  an o d e  lo ad  o f  the  K L L 32  is 1 6 000  o h m s so th a t  the  
o u tp u t tra n sfo rm e r  m u st m a tch  the  voice coil o f  the  ch o sen  lo u d sp e a k e r  
in to  th is lo ad , the  tra n s fo rm e r  p r im a ry  bein g  c e n tre -ta p p ed .

N o te  th a t th e  f lu c tu a tio n s o f  H .T . c u rre n t a re  iso la ted  to  a  c o n s id e rab le
e x ten t fro m  th e  rest o f  the  c ircu it by a ch o k e . A  P a rtrid g e  C 7 5 /2 5  ch o k e  
is ideal fo r  th e  w ork . P a rtrid g e  co m p o n e n ts  m ay  be o b ta in e d  th ro u g h  any  
goo d  d e a le r  o r  fro m  M essrs. P a rtrid g e  T ra n s fo rm e rs , L td ., 12, P eck fo rd  
P lace , B rix ton  R o a d , L o n d o n , S.W .9.

A s a  la s t p o in t, n o te  th a t th e  o u tp u t stage b ias , to g e th e r  w ith  th e  
b ias  fo r  o th e r  stages, is d raw n  fro m  a  b ias b a tte ry , the  b a tte ry  co nsisting  
o f  tw o  9 v o lt b a tte rie s  in  series. T h e  receiver o r  am p lifie r  w hich  in 
c o rp o ra te s  a  Q .P .P . d o u b le  p en to d e  c a n n o t be  supp lied  w ith  se lf b ias  since 
the  flu c tu a tin g  c u r re n t w o u ld  cau se  s im ila r  b ia s  flu c tu a tio n s w ith  se rious 
d is to r tio n .

C h a p t e r  3

Since th e  m a in  ch a p te rs  o f  th is  M a n u a l a re  classified  a c co rd in g  to  pow er 
su p p lie s  it w o u ld  a p p e a r  p ro p e r  to  co m m en ce  the  co n s id e ra tio n  o f  [nocjern- 
ising A .C . receivers w ith som e n o te s on A .C . pow er packs. N o r  is  th is a 
qu es tio n  o f  “ p u ttin g  the  c a r t  b e fo re  the  h o rse  ”  as it m ay  a t  firs t a p p e a r  ; 
n o t on ly  is a goo d  p ow er pack  essen tia l to  p ro p e r  o p e ra tio n  o f  th e  receiver, 
b u t n o  m o d e rn isa tio n  w o rk  sh o u ld  be co n s id e red  co m p le te  u n til th e  p ow er 
pack  c o m p o n e n ts  have a t  least been th o ro u g h ly  o v e rh a u le d  a n d , if neces
sa ry . renew ed .

W h en  m o d ern is in g  o r  rep a irin g  m a in s receivers, th e  a u th o r  no w  m ak es 
a  h a b it o f  renew ing  th e  re se rv o ir  c a p a c ito r , if  it is a n  e lec tro ly tic , w ith 
o u t even tes ting  it (un less th e  co m p o n e n t loo k s rea ljy  new ). T est a f te r  
tes t show ing  D .C . leakages o f  u p  (o 20 a n d  even 30 m A s. in th e  re se rv o ir  
p ro v ed  th a t  renew al here  is th e  on ly  w ise co u rse  ; th e  sm o o th in g  c a p a c ito r  
is tes ted  an d  on ly  rejected  if  necessary .

It is h a rd ly  sa tis fa c to ry  to  give p erm iss ib le  leak ag es in e lec tro ly tic  
c a p a c ito rs  in te rm s o f m A s. a lth o u g h  so m e a u th o r itie s  hav e  m en tio n e d  a 
figure o f  I  m A . p er m ic ro fa ra d  a t  the  w o rk in g  v o ltage  as be ing  perm issib le . 
A  b e tte r  m e th o d  is to  ex p ress th e  leak ag e  in te rm s o f  m eg o h m -m ic ro fa ra d s  
an d  it m ay  be  said  th a t  a  new  e lec tro ly tic  c a p a c ito r  sh o u ld  h av e  a  va lu e  o f

j
M O D E R N IS IN G  A .C . R E C E IV E R S

THE POW ER PACK.
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th e  o rd e r  o f  10 M eg-m fds. U sin g  th is  system  an  8 m fds. 500 v.w . 
c a p a c ito r  m ig h t have  a  leakage o f  10 M eg-m fds. w h ich , d iv id in g  th e  leak 
age by  th e  cap ac itan c e  gives th e  leakage resis tan ce  a t  th e  w o rk in g  v o ltage  
as 1.25 m egohm s. 500 vo lts  w ou ld  pass th ro u g h  th is  resis ten ce  a t  0.4 m A . 
w hich , fo r  th e  leak ag e  m en tio n ed , w ou ld  be  th e  c u r re n t show n  on  a 
m illia m e te r  co n n ec ted  in se ries w ith  th e  c a p a c ito r  an d  a  500 v o lts  source .

N o  e lec tro ly tic  c a p a c ito r  sh o u ld  be co n n ec ted  u p  in th is  s tra ig h t
fo rw a rd  m an n e r fo r  tes tin g , how ever. T h e  in si V 'n g  film  betw een  the  
e lec tro d es  o f  an  e lec tro ly tic  c a p a c ito r  ten d s to  w c a ie n  b o th  th ro u g h  age 
an d  use  a n d  a lso  th ro u g h  lack o f  use in sto rag e . T h e  leak ag e  cu rre n t, 
th e re fo re , rises an d  u n d e r  these c ircu m stan ces even a  new  c a p a c ito r  w hich  
h as been s to re d  fo r  so m e tim e  w ill b reak  do w n  if  th e  w o rk in g  v o ltag e  is 
ap p lied  sudd en ly . A lth o u g h  m a n u fa c tu re rs ’ li te ra tu re  s ta te s  th a t  s to red  
c a p a c ito rs  in th is  c o u n try  sh o u ld  n o t need  re fo rm in g  th e  a u th o r , a f te r  a 
series o f  b re ak d o w n s in s to re d  new  c a p a c ito rs , m ak es a  p o in t o f  re fo rm in g  
each  c a p a c ito r  b e fo re  in sta llin g  it in a  receiver an d  h as c e rta in ly  been 
rew ard ed  b y  m o re  sa tis fa c to ry  service.

T o  re fo rm  a  c a p a c ito r , co n n ec t it th ro u g h  a 10,000 o h m s v a r ia b le  
re s is to r  a n d  a  c u rre n t read in g  m u ltim e te r  to  a  so u rce  o f  p o w er a t the  
w o rk in g  v o ltag e  o f  th e  c a p a c ito r . Sw itch  th e  m u ltim e te r  to  a  h ig h  cu rre n t 
read in g  b e fo re  sw itch ing  on . a n d  hav e  th e  w h o le  o f  the  10,000 o h m s in 
c ircu it. A fte r  sw itch ing  on  a n d  a llo w in g  the  ch a rg in g  surge  to  pass, in 
c rease  th e  m e te r  sensitiv ity — it w ill be fo u n d  th a t the  c a p a c ito r  is passing  
a  c u r re n t o f  so m e th in g  like 1 o r  2 m A s. L et th e  c u rre n t flow  fo r  5 m inu tes 
o r  so , in w h ich  tim e the  read in g  sh o u ld  fa ll, th e n  g ra d u a lly  decrease  the 
re sis tan ce  in c ircu it. T h e  cu rre n t will rise ; if  it rises m u ch  m o re  rap id ly  
th a n  th e  in crease  in p o te n tia l th ro w  in th e  w ho le  resis tan ce  ag a in  rap id ly . 
T h is  is m uch  m o re  like ly  to  o c c u r  w ith  o ld  c a p a c ito rs  th a n  w ith  new  an d  
is a  c h a ra c te r is tic  o f  a  p o o r  in su la tin g  film  ; th e  effect w ill be  recogn ised  
im m ed ia te ly  it is o b se rv ed  a n d  is en o u g h  to  co n d em n  th e  c o m p o n en t. 
W ith  th e  fu ll w o rk in g  vo ltage  fina lly  ap p lied , re fo rm in g  c u r re n t can  be 
p assed  fo r  as m u ch  a s  a h a lf -h o u r , b u t a  few  m in u te s  is g en e ra lly  sufficient 
f o r  s to re d  new  c ap ac ito rs .

S a tis fa c to ry  leak ag es ra n g e  be tw een  5 an d  15 m e g o h m -m ic ro fa ra d s . In 
cases  o f  d o u b t the  10,000 o h m s re s is to r  m ay  w ell be rep laced  by  a  v a r i
a b le  resis tan ce  a s  h igh  a s  1 m eg o h m  to  affo rd  co m p le te  p ro tec tio n  to  the  
m illia m e te r. A  c a rb o n  track  p o te n tio m e te r  m ay  ru n  w arm  w hen  used fo r  
th is p u rp o se , b u t an  o ld  p o te n tio m e te r  can  be k ep t fo r  th e  task .

I t is n o t a lw ay s rea lised  th a t  th e  re se rv o ir  c a p a c ito r  h as to  w ith stan d  
v ery  s tre n u o u s  w ork in g  co n d itio n s . In  th e  first p lace , th e  v o ltag e  ac ro ss 
th e  c a p a c ito r  is m o re  n ea rly  the  p eak  vo ltage  ra th e r  th an  th e  R .M .S . o u t
p u t v o ltag e  o f  the  tra n s fo rm e r— a  350-0-350 v o lts  tra n s fo rm e r  will th u s 
p lace  a lm o s t 490 v o lts  a c ro ss  th e  c a p a c ito r  on  n o  lo ad  an d  well ov er 
400 vo lts  w ith  th e  p o w er pack  n o rm a lly  lo ad ed — w hilst in ad d itio n  to 
th is  a fa irly  heavy  rip p le  c u rre n t flow s th ro u g h  th e  c a p a c ito r  as it 
receives pu lses o f  charge .
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T h e  r ip p le  c u rre n t is d ifficult to  m easu re  w ith  o rd in a ry  in s tru m en ts  
b u t it m a y  b e  ta k e n  a s  ro u g h ly  eq u a l to  th e  d irec t c u rre n t su p p lied  to  the  
rece iv er f ro m  th e  p o w er p ack  so f a r  a s  a  fu ll w ave rec tifica tio n  c ircu it is 
co n ce rn ed . T h e  rip p le  c u r re n t ra tin g  o f  th e  rese rv o ir  c a p a c ito r  sh o u ld , 
th e re fo re , b e  100 m A s. f o r  sa fe ty , an d  if  a  sm all c a p a c ito r  is u sed  as the  
rese rv o ir , even  th o u g h  ra te d  u p  to  th e  ap p lied  v o ltag e , th e re  is  a g rave  
p o ss ib ility  th a t  it  w ill o v e rh e a t an d  b re a k  do w n  a t  so m e  tim e, ru in in g  th e  
rec tifie r va lv e  a n d  tra n s fo rm e r  to o  u n less  the  c ircu it is fu sed .

W h erev e r possib le , th e re fo re , th e  re se rv o ir  c a p a c ito r  sh o u ld  b e  ra ted  
a t  500 v o lts  w o rk in g  fo r  th e  av e rag e  m a in s  tra n s fo rm e r  w ith  a  rip p le  
c u r re n t ra tin g  o f  100 m A s., th o u g h  th e  n o rm a l ra tin g  f o r  g enera l p u rp o se  
e lec tro ly tic s  is 450 v.w . M a n y  m a n u fa c tu re rs  o ffer a ch o ice  betw een  p la in  
fo il an d  e tch ed  fo il e lec tro d e  c a p a c ito rs  ; f o r  th e  re se rv o ir  p o sitio n  p la in  
fo il c o m p o n e n ts  sh o u ld  be  ch o sen .

(F o il e tch in g  is a  m e th o d  w h ereb y  th e  e lec tro d e  a re a  is in c rease d  w ith 
a  c o n se q u e n t sav ing  in space  f o r  eq u a l cap ac itan c e  o v e r th e  p la in  foil 
cap ac ito r) .

F o r  th e  la rg e r  receiver se p a ra te  re se rv o ir  a n d  sm o o th in g  c a p a c ito rs  a re  
s tro n g ly  reco m m en d ed .

W hen  an  energ ised  lo u d sp e a k e r, a c tin g  a s  th e  sm o o th in g  c h o k e , is to  
be rep laced , i t  is  reco m m en d ed  th a t  a  p e rm a n e n t m ag n e t sp e a k e r  b e  used, 
an  o rd in a ry  L .F . c h o k e  being  fitted  to  ta k e  th e  p lace  o f  th e  field w ind ing . 
T h e  ch o k e  sh o u ld  h av e  a  c u rre n t c a p a c ity  o f  100 m A s. o r  m o re , a  u su a l 
in d u c ta n c e  v a lu e  o f  20 H en ry s  being  fo u n d  su itab le  in  m o s t cases, w h ilst 
if  th e  resis tan ce  o f  th e  c h o k e  is less th a n  th a t  o f  th e  o ld  sp e a k e r  field  a 
se ries  re s is to r  m a y  fo llo w  th e  c h o k e  to  d ro p  th e  v o ltag e  in p u t to  th e  
rece iv er c ircu its . N everth e less , w hen  usin g  m o d ern  valv es a  sm a lle r  v o lt
age  d ro p  o v e r th e  sm o o th in g  system  m a y  w ell be b en e fic ia l f o r  th e  receiver 
w ill th en  h av e  a  g re a te r  d riv in g  v o ltag e  a n d  a  c o n se q u e n t in c rease  in 
o u tp u t. A t th e  sam e tim e  th is  w ill sh o w  u p  an y  ten d en cy  to  in s tab ility  
e sp ec ia lly  if  va lv es w ith  g re a te r  am p lifica tio n  a re  used  a s , f o r  ex am p le ,
I .F . am p lifie rs .

W hen  m o d e rn isa tio n  is th o ro u g h  a n d  6 v o lt va lves a re  to  be  u sed  in 
w h a t w as a  4  v o lt  va lve  rece iv er th e  m a in s  tra n s fo rm e r  w ill h a v e  to  be 
renew ed . T ra n s fo rm e rs  can , o f  co u rse , be re -w o u n d  b u t a  new  o n e  sh o u ld  
be  b o u g h t. T h e  6 vo lt va lve  ty p e  is reco m m en d ed  n o t o n ly  b ecau se  o f 
th e  ex trem e ly  w id e  ran g e  o f  va lves u sin g  6 v o lt h e a te rs  b u t a lso  b ecau se  
o f  th e  low er h e a te r  co n su m p tio n . O n  a n  av e rag e  th e  6 v o lt  va lv e  h e a te r  
co n su m es a b o u t 1.9 w a tts  ag a in s t th e  4  w a tts  o r  so o f  th e  4 v o lt  valve 
w h ich  rep re sen ts  a  rea l eco n o m y  in all w ay s— sm a lle r  t ra n s fo rm e r  lo ad in g s  
g iv ing  b e tte r  reg u la tio n  in th e  p o w er p a c k , sm a lle r  losses in  th e  h e a te r  
w iring  an d  less h eav y  cab le  a n d , o fte n  v e ry  im p o rta n t, less d iss ip a ted  h e a t 
w ith in  tt*e rece iv er  cab in e t.

j F o r  arty n o rm a l tra n s fo rm e r  6 v o lt  v a lves in th e  rece iv er m ean  a  5 v o lt 
rec tifie r in t h e  p o w er p ack , an d  h ig h ly  reco m m en d ed  is the  M u lla rd  G Z 3 2 . 
H e a te r  ra tin g . 5 vo lts  a t 2 am p s., w ith  a  D .C . o u tp u t o f  250 m A s. w ith  
?50 v o lts  on  e a c h  a n o d e , using  th e  n o rm a l cap ac itan c e  in p u t sm o o th in g
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circu it. W ith  a  ch o k e  in p u t to  th e  p o w er p ack , th e  ra tin g  n a tu ra lly  rises , 
b u t th is  ty p e  o f  o p e ra tio n  chiefly  in te rests  th e  c o n s tru c to r  o f  am p lifie rs  
an d  need  n o t be  tre a te d  here . If  re se rv o ir  c a p ac itan c es  g re a te r  th an  8 m fds. 
a re  used  a  lim itin g  resis tan ce  m u st be  in c lu d e d  in  series w ith  th e  re se r
vo ir, 50 o h m s fo r  16 m fds. a n d  100 o h m s fo r  32 m fd s. F o r  a ll o rd in a ry  
p u rp o se s  an  8 m fd s. cap ac itan c e  w ill serve.

F o r  4 v o lt rece ivers w h ere  a 4 v o lt rec tifie r is n eed ed , th e  M u lla rd  
F W 4-500  fu ll w ave rec tifie r is reco m m en d ed . W ith  th e  h e a te r  ra te d  a t  
4  vo lts , 3 a m p s ., th e  D .C . o u tp u t c a n  rise  to  250 m A s. w ith  500 vo lts  
o n  each  an o d e .

In F ig . 14 is show n a  p o w er pack su itab le  fo r  a n y  rece iv er u sin g  6 
v o lt h e a te r  va lves. T h e  final o u tp u t v o ltag e  will d ep en d  to  so m e e x ten t 
on  th e  lo ad in g  on  the  p ack , b u t an  a v e rag e  figure m ay  be  ta k e n  as 
300 volts.

T h is  a llo w s fo r  som e d ro p  betw een  th e  H .T . line an d  each  valve  a n o d e  
an d  m ean s , to  ta k e  b u t o n e  ex am p le , th a t  d eco u p lin g  m ay  be  in tro d u c ed  
betw een  th e  H .T . line an d  an  I .F . tra n s fo rm e r  w ith o u t th e  an o d e  p o te n tia l 
o f  th e  I .F . va lve  fa llin g  m u ch  b ey o n d  250 volts.

T.R .F . RECEIVER MODERNISATION

F o r  m a in s  receivers a  T .R .F . c irc u it w ith  a  reac tin g  d e te c to r  sh o u ld  
be co n s id e red  a s  ex tin c t as th e  D o d o . T h e  T .R .F . se t is n o w  used  fo r  
q u a lity  recep tio n  an d  the first p o in t o f  co n s id e ra tio n  w h en  such  a  rece iv er  
is  to  be  m o d ern ised  m u st be w h eth er a  T .R .F . set w ill g ive th e  ty p e  o f  
recep tio n  re q u ire d . I f  th e  u se r  o f  th e  receiver w an ts  q u a lity  recep tio n  
f ro m  th e  lo ca l s ta tio n s  w ith  th e  m ain  C o n tin e n ta l s ta tio n s  rece iv ab le  on  a 
g o o d  ae ria l, a n d  th e  receiver lo ca tio n  is such  th a t  th e re  a re  n o  s tro n g  
in te rfe rin g  sign a ls  ad jacen t to  th e  lo ca l s ta tio n  on  th e  d ia l th e  T .R .F . 
rece iv e r w ill b e  very  sa tis fac to ry . If, o n  th e  o th e r  h a n d , sh o r t  w ave 
re c e p tio n  an d  w ide ran g e  a re  re q u ire d , o r  i f  need le  sh a rp  se lec tiv ity  is 
n eed ed , th e  se t m u s t  b e  co n v e rted  in to  a  su p e rh e t.

I f  th e re  is  som e d o u b t as to  w h e th e r  co n s isten tly  g o o d  re c e p tio n  is 
assu red  as in  a  p o o r  receiv ing  lo c a tio n , th en  aga in  th e  c ircu it sh o u ld  be  
c o n v e rte d  to  su p e rh e t w ork ing .

In  F ig . 15 is show n  th e  c ircu it fo r  a  4 valve  (p lu s rec tifie r) T .R .F . 
rece iv er designed  fo r  q u a lity  recep tio n . W earite  P  ty p e  co ils  a re  u sed  to  
c o v e r th e  m e d iu m  an d  long  w av eb a n d s  an d  se lectiv ity  is en h an ce d  b y  g iv ing  
th e  R .F . stage a  m easu re  o f  re g e n e ra tio n  b y  co u p lin g  th e  a e r ia l co il in to  
th e  R .F . stag e  c a th o d e  c ircu it. T h e  d e tec to r , a  c a th o d e  fo llo w er stage 
w ith  th e  a u d io  o u tp u t d raw n  fro m  th e  c a th o d e , su p p lie s  n o  am p lifica tio n  
b u t red u ces th e  d am p in g  on  th e  second  tu n ed  c ircu it to  p ra c tic a lly  ze ro  
so th a t  th e  c ircu it efficiency is h igh . A t th e  sam e tim e  th e  h ig h  degree 
o t  n eg a tiv e  fe e d b a c k  ac ro ss th e  c a th o d e  re s is to r  o f  47,000 o h m s— fo r  a ll
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practical purposes the feedback is 100 per cent.— m eans th a t the aud io  in
put to V3 via the R .F. filter consisting o f a 10,000 ohm s resistor bypassed 
on e ither side by 0.0001 mfds., is distortionless.

N ote that the anode circuit o f  V2, the detector, is given double filtering. 
T he first filter, 33,000 ohm s and 8 m fds. prevents audio  feedback troubles 
and the second filter right a t the anode o f the valve, 47 0 ohm s and 0.5 
m fd.. takes ou t any last trace o f hum  which m ight be present.

V3, a straightforw ard  audio  amplifier, a lso  has a m easure o f  negative 
feedback applied by om itting bypassing across the cathode bias resistor. 
T he au th o r has had such success with this ty p e -o f circuit that he now 
prefers to use a separate audio  stage follow ing the detector even in super- 
hets. dispensing w ith the norm al d.d. triode, and using instead a diode or 
double diode follow ed by an aud io  stage biased well back and with no 
cathode bypassing.

Between V3 and V4 is a  sim ple bu t very effective tone contro l unit 
giving separate con tro l o f treble and bass, w hilst the audio  stage is norm al. 
A capacito r is show n dotted between the junction o f the grid stopper and 
grid leak, on the one hand, and earth. It is advised that this capacitance 
be in troduced in to  the circuit by trial and erro r, with the receiver running. 
Q uality  is a  m atter fo r the individual ear and a sm all capacitance in tro 
duced a t this point can “ m ould ” the receiver response to  individual 
requirem ents. T he au th o r alm ost invariably uses 0.001 mfd. in this posi
tion, o th er constructors m ight prefer to leave the capacito r ou t altogether. 
It m ay be thought that the tone contro l un it can give sufficient contro l 
to render this fixed capacitance unnecessary, but if the value is determ ined 
w ith the tone contro ls a t the central position (central, that is, in audible 
eflect, no t necessarily central in m echanical rotation) w hat m ay be called 
the “ norm al ”  tone o f the set will be established.

T he ou tpu t transfo rm er and loudspeaker should be chosen both with 
local reception conditions and expense in m ind. In the au th o r’s reception 
location a  quality  receiver and high-class loudspeaker represent nothing 
but waste o f m oney fo r all the B.B.C. program m es are subject to  serious 
fading, which needs full A.V.C. on a  superhet, together with extrem ely 
bad phase d istortion through m ulti-path  reception, conditions com m on to a 
great p a rt o f the  W est C ountry. In better areas, however, a  H artley- 
T u rn er M odel 215 speaker w ould be ideal— the receiver has a  rated  ou tpu t 
m axim um  of 6 w atts a t 10 per cent, distortion  t o t a l ; w ith the gain tu rned  
down to room  volum e the distortion  is negligible —  b u t any repu tab le  
speaker will serve, in any case the excellence o f the H artley-T urner 
speaker m akes a paraphase  high quality  am plifier really necessary, a  m atter 
beyond the scope o f the conversion o f a  T .R .F . receiver to  m odern 
standards.

I t  is recom m ended that the ou tpu t transform er be obtained with the 
loudspeaker when a  new peaker has to be bought. T ruvox  M onobolt 
speakers su itable fo r use with this receiver are either the BX 82 8in. 
speaker, m atched to  2,500 ohm s, baffle apertu re  6 i  in. d iam eter, o r the
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BX 102 lOin. speaker, m atched to  2,500 ohm s, baffle apertu re  S^in. 
diam eter.

The pow er pack shown is su itable fo r the power supply.
If  an old T .R .F . set is converted to  this circuit o r to a  sim ilar circuit, 

there will be two volum e contro ls, one an R .F . gain contro l and the other 
an  audio  volum e control. T he R .F. contro l will be found to affect both 
overall gain and selectivity so th a t som e experim ent will be necessary to 
accustom  the user to the correct con tro l settings.

Aligning the receiver is only a  m atter o f tuning to  250 m etres on the 
m edium  waveband, and 1,000 m etres on the long w aveband, setting the 
signal generator to these settings on the respective bands, and trim m ing 
fio m  the detector back to the R .F. stage fo r m axim um  signal, the trim m ers 
on the PA1 and PA2 coils being given a final adjustm ent with the proper 
aerial connected in.

Finally , it is stressed once again th a t a T .R .F . quality  receiver is only 
suitable fo r quality  reception in a  good receiving area. F u rth e r T .R .F . 
receiver conversion details are given in C hap ter 4 under the general heading 
o f “ U niversal Receivers.”

SU PERH ET MODERNISATION.

It has already been said, w ith regard to battery  receivers, th a t conver
sion from  T .R .F . to superhet working need no t be too  expensive an 
operation , and the sam e is true fo r the m ains receiver w hilst the advan
tages o f the im proved gain and selectivity are extrem ely desirable. At the 
sam e tim e it is also intended to deal with sections of superhet receivers 
— im proving the operation  o f an old superhet m ay entail w ork on only 
one stage of the set.

Receivers deteriorate with tim e and the m ost m arked falling off in 
efficiency, so fa r as a superhet is concerned, is the  progressive d rift from  
alignm ent. An ord inary  superhet consisting of frequency changer, I.F. 
am plifier, detector and ou tpu t stages contains 6 tuned circuits, two with 
variable and 4 with fixed tuning, and if all these circuits fall ou t o f align
m ent by varying degrees obviously the receiver perform ance will suffer 
considerably. Thus, when it is felt that a  superhet is not w orking as well 
as it once did a re-alignm ent, e ither by the use o f a signal generator as 
shown in C hapter 1, o r as a general overhaul by a  service engineer, m ay 
well work wonders.

T he old axiom  that a cobbler is the worst shod o f m en should no t be 
applicable to  any radio enthusiast. His superhet receiver should regularly 
be retrim m ed and kept in alignm ent.

N evertheless as conditions change and m ore effective com ponents are 
developed the old set, even when properly  aligned, will show up poorly  
against the m odern receiver and the m ost likely cause of the discrepancy 
will be the tuning of the aerial and oscillator sections o f the frequency 
changer. T he m odernisation in this case will consist o f the fitting of new



50 MODERNISING A.C. RECEIVERS

tuning coils in place o f the old ones, and the operation has been m ade 
practically effortless by m anufacturers o f m odern coil packs.

O f the various coil packs inspected and tested by the au th o r he u n 
reservedly recom m ends the “ Q ”  C oilpack fo r a ll norm al superhets. The 
“ Q ”  Coilpack m ay be obtained from  dealers o r  direct from  M essrs. 
N orthern  R adio Services. 66, Parkhill R oad, London, N.W .3, and the 
popular m odel. Type H .O. covers the ranges 15.5-52 metres, 200-590 m etres 
and 800-2.000 metres.

Type Ex has two short-wave ranges, 13-35 and 34-120 m etres with 
the m edium  band of 200-590 m etres, whilst Type TB covers from  70-230 
m etres, 200-590 m etres and 800-2,000 metres.

T he outstanding characteristics o f the “ Q ” C oilpack are  its efficiency 
with its surprisingly small size. The coils are w ound on m idget dust cored 
form ers, the cores being adjustable, and, com plete with w avechange switch 
and trim m ers, also the A.V.C. bypass capacito r the whole unit m easures 
no m ore than 3 |in  x 2in. x 2in. It will, therefore, fit into the coil space 
of practically  any superhet, and the pack is fixed by the single retaining 
nu t on the wavechange switch, the old switch being rem oved from  the 
receiver and the pack being inserted and bolted on in its place. T he nut 
m akes the com m on earth  connections and, therefore, m ust contact the 
receiver chassis.

C onnections to the coilpack are taken to five soldering tags which are 
coded in the accom panying drawings supplied with the pack. In Fig. 16 
the pack circuit is show n, the coded connections being taken to a  typical 
frequency changer stage.

T he In term ediate F requency of the “ Q ” C oilpack is the norm al 465 
kcs., so th a t it m ay be fitted into practically  any superhet (except very 
old m odels which m ay have an I.F . in the region of 110 kcs.) with no 
o ther circuit changes.

The range of the “ Q ” Coilpack will suit the m ajority o f tuning scales 
but should a new scale be needed—as, fo r exam ple, when the old scale 
o f the receiver shows only the m edium  and long wavebands— the new 
scale should be obtained from  a  good dealer who will know of a  com 
ponent m arked with suitable ranges. So m any scales are obtainable, m arked 
in so m any ways, that specification o f one particu lar type w ould b-. o f 
little use.

H ere, again, the opportun ity  arises fo r the artistically  m inded 
constructor to produce his own scale.

In the m ajority  o f cases the new coilpack will give a greatly im proved 
perform ance, especially when the receiver is fairly  old, and where the I.F . 
transform ers are o f an outdated  pattern— with a ir cores, fo r exam ple— it 
is recom m ended that these be changed also. W eym outh I.F. transform ers 
o f the types PI or P2 are recom m ended. T he PI transform ers will give 
a little m ore gain than  the P2 type, o ther things being equal, bu t there 
will consequently  be a som ew hat g reater change of feedback with the 
form er transform ers. I'f there is any reason to  suspect instability  over the 
I.F. stage, the P2 transform ers should be used.
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T he P I  transform ers are capacitance trim m ed, the cores being fixed, 
whilst the P2 transform ers have fixed capacitances and adjustable cores. 
In  each case the adjusting screws are above the chassis.

If, as a  result o f fitting im proved transform ers to the I.F . stage with, 
perhaps, a  m ore efficient valve, there  is instability, the classic cure is to  
reduce the voltage on the screen of the I.F . valve until the stage is stable, 
and the  operation  is easily perform ed by trial and e rro r by using different 
values o f screen resistance. A t the sam e time, however, it is wise to 
decouple the anode circuit as well and in the' com plete superhet receiver 
c ircuit o f Fig. 18 such decoupling is shown in the circuit o f V2.

Several superhets o f the o lder type, incorporating  the usual 4 working 
valves (by “ working valves ” is m eant those valves contributing  to signal 
am plification, detection and output) there is no interm ediate audio  am plifier 
betw een the diode detector and ou tpu t valve with the result that gain is 
insufficient fo r w orthwhile g ram ophone reproduction. Again, if  the re 
ceiver was originally bought to  suit the locality the lack o f gain may 
seriously affect results if the set is rem oved to som e o ther p a rt o f the 
country.

An audio  stage between the  detector and ou tpu t stage is easily fitted. 
A double-diode-triode can be used in place of the original double-diode, 
when no extra  valveholder is needed, bu t the au th o r prefers a  separate 
audio  stage altogether. This m eans, o f course, that chassis space fo r  ano ther 
valveholder m ust be found, bu t if this is impossible the extra stage can still 
be incorporated  by scrapping the double-diode acting as detector and A.V.C. 
valve and using a m idget diode such as the EA50 wired in actually  below 
the chassis, the valve in its sm all B3G holder being supported by the 
w iring. T he one valve will still serve as detector and A.V.C. supply al
though in th is case the A .V.C., if the stage is wired as shown in F ig 17, 
will have no  delay voltage. T his would seem to be preferable; if recep
tion  strength is such that extra aud io  gain is needed, alm ost certainly the 
signal strength will be subject to  a certain degree of fading and com plete 
au tom atic  volum e contro l w ithout delay is then desirable.

It is recom m ended that the extra aud io  stage uses a high gain pentode, 
the EF37 being an  obvious choice. By running up the cathode resistor 
and  om itting cathode bypassing a good m easure o f negative feedback is 
given w hilst the gain is still am ple. T he extra  stage will alm ost certainly 
show  up a  surprising am ount o f I.F. carrier leakage through the I.F . filter, 
and  so a  grid stopper into the ou tpu t valve, together with fu rth er I.F . by
passing bo th  from  the anode of the audio  stage and the grid circuit o f the 
ou tpu t stage is recom m ended. As already m entioned, the bypass from  the 
grid circuit o f the ou tpu t valve can be chosen by tria l to  set th e  tone  of 
the receiver and give results satisfying to the user.

A lthough the characteristics of a  sm all diode such as the EA 50 are 
very different from  those of a norm al diode detector— the EA50 was devel
oped fo r television w ork and so dam ps the tuned circuit to which it is 
connected m ore than does the o rdinary  detector—in use_it gives excellent 
results.
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E ach o f the im provem ents m entioned will assist any receiver a  few  years 
old to give a  better perform ance, bu t if  the set is really  old w ith a quite 
unsatisfacto ry  perform ance the only rem edy, and the quickest, is to rebuild  
com pletely, and the d iagram  of Fig. 18 shows a basic superhet receiver 
circuit to serve as a guide fo r  the  rebuilding o f existing superhets o r  the 
conversion o f  T .R .F . receivers.

In  the first stage, the frequency changer, the “ Q ”  C oilpack is used fo r 
signal and oscillator tuning. T he I.F . stage is conventional, though with 
high gain, and a conventional d-d-triode is used fo r  detection, the  supply 
o f A.V.C. and the first aud io  stage. T he A.V.C. line is so arranged  that 
there is slightly m ore than a  3 volts delay  to m ake A.V.C. inoperative on 
weak stations If com plete A .V.C. w ith no delay is needed, the resistor 
from  the A .V.C. diode anode should  be re turned directly  to  the valve’s 
cathode instead o f to  earth.

I f  separate audio  gain using a  pentode is desired this circuit m ay be 
used to replace the d-d-triode circuit.

An ou tpu t stage giving up to  6 w atts ou tp u t is fitted, and M ullard  E30 
series valves a re  used throughout.

T he coilpack m ay be m ounted  either above or below  the chassis, w hich
ever position is the m ore convenient, bu t when extensive rebuilding is 
taking place it is w orthw hile a rranging the  receiver so that all alignm ent 
con tro ls a re  either above or below the chassis. T hus if the coilpack is 
placed below  then W eym outh IF M 2 I.F . transform ers m ight well be used, 
positioned over punched out octal sized holes with the trim m ers accessible 
from  below, w hilst if  the coilpack is m ounted above the chassis deck then 
W eym outh P I I.F . transform ers can be used, with their adjusting screws 
a t the to p  o f each I.F . can.

I t  is difficult in a  M anual o f this n a tu re  to  give h ard  and fast rules 
fo r receiver layout; in any case the w hole object o f this book is to  enable 
the constructor to  use equipm ent a lready to hand with just as little waste 
and fresh expense as possible. M oreover if  good valves and com ponents 
a re  used high efficiency with good stability  should be achieved w ithout 
extrem e atten tion  to layout. In connection with this point it m ust be 
stressed th a t earthing the m etallising o f each m etal-coated valve is of 
suprem e im portance; a note is m ade against the valve keys in each diagram  
to  this effect bu t it m ust be added th a t if, fo r  any reason, old valves, or the 
existing valves in the receiver, a re  being pressed in to  service the weakest 
po in t in the m ajority  o f valves is the connection between the m etal coating 
and  the earth ing  pin (Pin No. 1. in the M ullard  ranges D30, K30 and  E30, 
the ranges chiefly m entioned th roughou t this M anual).

A great num ber o f receivers inspected and  serviced by the au th o r have 
exhibited m arked instability  when the I.F . circuits were re-aligned sim ply 
because the valve m etallisation was no  longer earthed, and some rem arkable 
im provem ents in perform ance have been m ade by fitting springy w ire clips 
w hich snap in to  position betw een the fau lty  valve and some earthed body 
w hich will also give the clip  a purchase— the I.F . can, fo r exam ple.
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N aturally  this hint m ust no t be regarded as a  cure-all fo r instability  which 
shows up when the I.F . stage is trim m ed bu t stresses the point that the 
valve screening is the first source of trouble  which should be checked.

Long leads to  the I.F . transform ers are also fru itfu l sources o f feedback. 
I f  fo r som e reason the leads m ust be long— and the reason should be a  
good one— use screened sleeving over the leads and bond the screening to 
the chassis. This introduces some slight extra  stray capacitance and, 
possibly, some little loss, but the au th o r feels safe in recom m ending the 
use o f such sleeving afte r curing serious instability  in a  very-high-frequency 
superhet by  this m ethod. I.F . trim m ing was scarcely affected and any 
loss o f efficiency which m ight have occurred (none could actually  ' be 
traced) was m ore than balanced by the satisfactory  m anner in which the 
w hole I.F . system  could  be aligned to a spot-on frequency.

Screened sleeving should be obtainable from  any good rad io  store, 
and all constructors should have som e lengths to hand. I t  is used and 
fitted in the  same way th a t o rd inary  insulating sleeving is slipped over 
bare wires and, indeed, is no m ore than o rd inary  sleeving w ith a  light 
screening mesh woven over it.

Leads from  volum e controls to high-gain audio  stage grids should also 
be screened, o f course, both to prevent audio  feedback and to minim ise 
hum  pick-up.

In general the m ost convenient receiver layout is as a lready shown in 
Fig. 12. the coilpack being substituted fo r the separate coils and wave- 
change switch. T he “ in -lin e ” arrangem ent o f the I.F. transform ers and I.F . 
am plifier is always recom m ended ; by adopting this positioning the leads 
from  the first transform er to the valve and from  the valve to the second 
transform er are  alw ays as short and direct as can conveniently be arranged 
and the com ponents assist in each o th er’s shielding.

R eaders w ho require perform ance details will be interested to learn 
th a t a receiver sim ilar in all essential points to that o f  Fig. 18 (the receiver 
had  a g reater audio  gain, uring an  EA50 detector and straight A.V.C. 
valve feeding into an EF37 audio  stage, as shown in Fig. 17), has given 
excellent reception under reasonably good conditions o f  Am erican m edium  
wave stations, from  the tim e of the B.B.C. shut-down a t 11.15 p.m. 
approxim ately, onwards.

WCBS has been very regularly received by the au th o r on an indoor 
aerial. T h is station is situated alm ost exactly on the frequency o f the 
L ondon  transm itter o f the  Hom e program m e so th a t the Am erican station 
is heterodyned untii the B.B.C. carrier is cut ofl, but excellent reception 
w ith only slow fading has been obtained.

Receiver location, o f  coursc, has m uch to do with these results and it 
is no t expected th a t they will easily be duplicated ir, o ther parts o f the 
country ; nevertheless the efficiency o f the circuit and com ponents is proved.

A lignm ent details are included w ith the “ Q ” Coilpack, but in general 
it m ay be said that alignm ent follow s the m ethod already described except 
insofar as oscillator padding is concerned. T he padding is perform ed by 
adjusting the  coii cores: fixed oaddina capacitors are used in the  coilpack.
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C h a p t e r  4

M O D E R N ISIN G  U N IV E R SA L  R E C EIV ER S

A C /D C  or Universal receivers can be classified in th ree  b road  groups, 
the universal T .R .F . receiver, alm ost always an Am erican type m idget 
set, the m idget universal superhet, also either Am erican or owing m uch, 
in its design, to  Am erican practice, and the larger o r British universal 
superhet.

Receivers made solely fo r operation  from  D.C. m ains are now  rarely 
seen, and so all the circuits shown i f A his chapter relate  to  A C /D C  receivers. 
Nevertheless if a set is required  to w ork only from  D.C. m ains it is merely 
necessary to om it the rectifier from  the power pack circuits shown here 
and reduce the value of the reservoir capacitor to, say, 4 m fds., retaining 
the choke and sm oothing capacitor and heater voltage dropper.

F o r D.C. working it is wise to use paper capacitors th roughou t the 
receiver in place of specified electrolytics. T he electrolytic capacitors 
o f  a universal receiver are protected by the rectifier; in a  D .C. set they 
have no such protection when the rectifier is om itted from  the circuit and 
the m ains carried straight through as the H .T. supply, and if the set is 
connected into the m ains in the w rong sense so that the polarity  is 
reversed the electrolytic capacitors will im m ediately be ruined and the set 
dam aged.

F o r  this reason it is as cheap to m ake a universal receiver as to  build 
a D.C. receiver with expensive paper capacitors o f 4 and 8 mfds. capacitance.

THE UNIVERSAL POW ER PACK.

W hen m odernising a universal receiver the first point to n o te  is w hether 
a line cord was used, and the ra ting  of the rectifier valve. In m any 
universal m idgets the rectifier is com bined with the ou tpu t pentode and 
the set is designed to w ork from  the Am erican 110 volts supply, a line 
cord, o r extension to  the original line cord being fitted to  m ake the 
receiver suit the British m ains supply o f abou t 230 volts.

W hatever the m ake of set that is to be m odernised or im proved the 
au th o r has only one stock piece of advice concerning line cords— scrap 
them . R ebuild  the power pack so th a t a good rectifier and separate 
ou tpu t valve are used, thus obtaining better output, and in place o f the line 
cord use a regu lator lam p o r barretter. If  the set is such a m idget that 
these im provem ents cannot be fitted in to  the cabinet the w riter feels 
strongly inclined to say, quite seriously, that the set could be scrapped 
too. M iniaturisation is. in m any respects, a very good thing when used 
w ith a purpose; when m iniaturisation becom es a fad likely to affect 
adversely the perform ance of a  receiver, it is a gpod thing no longer.
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If, then, the receiver case is so sm all th a t a  barre tte r cannot be used, 
and  a com bined rectifier-pentode m ust be em ployed as the o u tp u t—pow er 
supply stage then the power pack and ou tpu t stage o f the receiver m ust 
be left alone, and a line cord m u st be used to  d rop  the m ains supply 
voltage bo th  to  the required lim it fo r  the heater chain and rectifier anode 
supply.

H a lf wave rectification is used in  any universal receiver and this results 
in the ripple curren t through the reservoir capacito r rising to  a  higher 
figure than  is the case w ith full wave recification, fo r in the universal 
receiver the reservoir capacitor, receiving only one charging surge per 
cycle instead of two surges, discharges to a greater extent between 
charges. T he reservoir cap acito r in a  universal receiver is therefore 
w orking under really difficult cond itions and this is shown very clearly 
if  a bulb ra ted  at abou t 6 volts 0.3 am p. is connected in series between 
the rectifier cathode and reservoir capacito r— that is in the line through 
which both the receiver and ripp le  currents are draw n. W ith the set 
loading up the power pack by a b o u t 80 mAs. the 300 mAs. bulb will be 
found  to light brilliantly , a  g raph ic  dem onstration  o f the tru e  working 
conditions.

A great im provem ent can be m ade, w ithout introducing any extra  hum , 
by using a 47 ohm s surge lim iting resistor in the reservoir circuit, and in 
the U niversal Pow er Pack circuit, show n in Fig. 19, bo th  the lim iter and 
the bulb are retained. T he bulb now  serves as a  fuse bulb ; even with 
the lim iter in circuit it will still light, though  m uch less brilliantly .

A b arre tte r is recom m ended in place o f either a line cord o r voltage 
dropping resistance o f the ad justab le  type, no t only because the barre tte r 
is m ore easily m ounted and dissipates heat m ore evenly bu t fo r  the  very 
im portan t reason that the b a rre tte r is self-adjusting. N o  setting o f a 
sliding arm  is needed when the set is first bu ilt o r  converted, the barre tte r is 
sim ply plugged in and the valve heaters are supplied correctly, w hilst m ains 
fluctuations and sim ilar variations in supply voltage are  all absorbed  in 
the heater chain  and the co n structo r has no  worries ab o u t e ither over-or- 
under running o f the valves.

M ost highly recom m ended a re  the Phillips “ M in iw a tt” R egulator 
Lam ps series. F o r  the receivers using M ullard A C /D C  valves the M iniw att 
C1C, fitting an ordinary  4-pin valveholder, will suit m any sets since it has 
a  voltage range o f 90—230 a t a  cu rren t o f 0.2 am p.

C onstructors w ho so fa r  have h ad  no  experience o f barre tters w ill find 
one o r two notes on  their use o f  assistance. The barre tte r consists o f a 
fa irly  tall cylindrical glass envelope m ounted on a norm al valve base, the 
“  filam ent ” o r resistive elem ent runn ing  up and down on supporting arms. 
T he filam ent is usually  o f iron w ire in an atm osphere o f hydrogen; such 
an  arrangem ent passes a constant curren t w ith rem arkably  wide variations 
of voltage across its term inals. B arretters a re  therefore m ade to pass the
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heater curren t o f a  chain o f  valves—0.2 am p. fo r exam ple—when the 
voltage drop  across the barre tter or regu la tor is, in the case o f the C1C, 
between 90 and 230 volts.

Since the “ filam ent ” o f the barre tter is o f iron  wire the lam p should 
be kept out o f m agnetic fields— m odern loudspeakers have a very low 
flux leakage, however, and barre tter placem ent is o f less im portance than 
was once the case.

To determ ine the barre tte r voltage range, first check that all valves 
require  the sam e heater curren t— for the M ullard valves later specified, this 
is 0.2 am p. Next, add together the voltages across the heaters in series 
in the heater chain. F o r a typical universal receiver using a CCH35 
frequency changer, 7 volts, and EF39, I.F . stage, 6.3 volts, an EBC33 
detector, A.V.C. and first audio  stage, 6.3 volts, a  CL33 ou tpu t pentode, 33 
volts, and a CY31 rectifier, 20 volts, the to ta l heater voltage is obviously 
72.6 volts. Subtract this from  the m ains voltage, usually 230 volts— the 
rem ainder is 157.4 volts.

If the rem ainder falls within the range o f the b a rre tte r it is desired 
to  use all is well; in this case the rem ainder, 157.4 volts, is well w ithin the 
90— 230 volts rating  o f the C1C and so th a t this b a rre tte r will suit the set 
perfectly.

R em em ber th a t on an o rd inary  m ains supply the ou tpu t from  an A C /D C  
pow er pack is lim ited to abou t 200 volts D.C. though regulation is good 
since no transform er has to be taken into account. T he CY31 supplies a 
curren t o f up to 120 mAs.

The lower voltage m eans that a 450 volts working capacitor is quite 
suitable fo r the reservoir position, providing the com ponent can accept 
the ripple current.

One fu rther point— only one valve in the chain can have one side o f its 
heater earthed to  the chassis, the o ther valve heaters being progressively 
higher in voltage to earth  and thus to the cathodes. T o prevent hum  
this m eans that the first o r earthed heater in the chain m ust be that o f  the 
first audio  valve— in a T .R .F . set this will be the detector and in a 
superhet either the detector o r the detecto r/firs t-aud io  amplifier. C on
ventionally the I.F. stages will come next, then the R .F. o r frequency 
changer heater, the ou tpu t valve heater penultim ately and the rectifier 
heater last. This arrangem ent imposes least strain  on the heater-cathode 
insulation and affords least opportun ity  fo r the in troduction o f hum .

A disadvantage of the universal receiver is th a t it contains, o f itself, 
no protection against m ains borne interference. T he A.C. receiver has 
excellent protection afforded by the earthed  screen winding between the 
prim ary and secondary coils bu t the universal set is connected directly to 
the mains. Im m ediately follow ing the m ains switch, therefore, should 
be a double choke fo r the suppression o f m ains borne interference and this 
choke should be incorporated  in the universal set even if experience shows 
that the receiving locality is free o r reasonably free from  interference.
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Until m uch-needed anti-interference legislation is introduced there is every 
indication that the interference problem  will grow worse in all areas and 
a m ains choke w ired in the receiver is a very cheap insurance against 
ruined program m es.

The recom m ended choke is the W eym outh T ype MSC3. w hich has a 
double w inding capable o f carrying up  to  0.5 am p. on a fo rm er H in. 
long with a  m axim um  diam eter over windings o f Jin . so that little 
space is taken up . A capacito r com pletes the suppression circuit as 
shown in Fig. 19, though with different receivers it is as well to test 
one o r two values o f capacitance to  ob tain  the m ost effective filtering. 
A m ica or tubu lar capacitor m ay be used provided that the value does not 
rise, a t m ost, above 0.1 m fd.— a m uch safer lim it is 0.01 m fd — and the 
capacito r is ra ted  a t a  w orking voltage o f a t the  very least 400 volts and, 
preferably, 500 volts.

At this poin t m ention  m ay be m ade o f m etal and selenium  rectifiers. 
A h a lf wave m etal rectifier m ay be used in  a  universal set in  place o f the 
valve rectifier w ithout trouble, the rectifier type being chosen from  Messrs. 
W estinghouse range to  suit the receiver load  and  m ains voltage, bu t when 
the receiver is o f the  m idget type designed to w ork w ith a line cord  and 
a receiver voltage o f 110 volts the B rim ar Sentercel selenium  rectifier m ay 
be useful. T h is rectifier replaces the  rectifier section o f pentode ou tput- 
pow er rectifier valves such as the 25A7G w hich are  no toriously  difficult 
to replace. T he Sentercel rectifier is ra ted  a t abou t 110 volts and  since 
its size is no  m ore than  21 in . x  Jin . square  it will fit in to  m ost small 
cabinets.

W hen a  25A7G— o r a 12A7G— has broken down it is therefore  often 
sim pler to fit a  new  ou tp u t valve such as the 25A6G, the old ou tpu t valve 
socket being rewired, together w ith a  Sentercel rectifier w hich m ay be 
m ounted  either on the chassis o r cabinet wall.

T he au th o r’s preference is fo r  valve rectification w herever possible, 
and so the universal power pack of Fig. 19 is shown with a  rectifying valve.

M ODERNISING THE UNIVERSAL T .R .F . RECEIVER.

T he universal m idget T .R .F . set usually  follow s a  sim ple an d  well- 
m arked pattern. A straight R .F . am plifying stage feeds in to  a  tuned bias 
o r anode bend detector, a stage in which a pentode is operated  in a  n o n 
linear condition  so th a t signals are rectified in the anode circuit— a positive 
charge on  the grid increases the anode curren t w hilst a  negative charge 
causes little decrease, if  any, since the valve is highly biased a lready and  
the  anode curren t low.

T h is detector feeds in to  the  ou tp u t stage which m ay o r m ay no t 
inco rpora te  the rectifier with the ou tp u t valve. If  the ou tpu t and pow er 
rectifier valves a re  united in a  single stage then, as has a lready been 
explained, the set is o f to ta lly  A m erican origin a D d  is designed to w ork 
from  110 volt m ains.
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The universal m idget T .R .F . receiver is fa irly  m odern and since it is 
built up, in the great m ajority  o f  cases, to  fit closely in to  its cabinet there 
is little w ork that can be done. O ne outstanding point requires m entioning, 
however— since the receiver is Am erican o r its design owes m uch to 
A m erican practice it will a lm ost certainly tune over the m edium  w aveband 
only, and this m eans that in several districts the receiver will be unsuitable 
fo r good steady reception of the L ight program m e on 261 m etres. The 
1,500 m etres transm ission of the L ight program m e is intended fo r wide 
coverage, and it will often  be found  desirable to  m ake the set tune over 
the long w aveband no t only fo r this program m e bu t also fo r  reception of 
L uxem bourg, the m eteorological reports on 1,224 m etres from  Airm et, 
Leningrad, Berlin, etc.

It is scarcely possible to give h a rd  and fast rules fo r the addition  of 
long wave tuning to the m idget T .R .F . set fo r so m uch depends on the 
chassis space available. A m idget w avechange sw itch will have to  be 
m ounted on the fro n t edge o f the chassis, the cabinet being drilled w ith a  
Jin . o r i in . hole fo r spindle clearance, and probably  the best plan is to 
rem ove the m edium  w ave coils, replacing them  w ith two w aveband coils. 
T he W eym outh coils type CT2W 2 are  recom m ended fo r this type of 
conversion, and the circuit, using these coils, o f the new  tuning arrangem ents 
is shown in Fig. 20. T he coils are sold in pairs, the  H .F . transform er 
coil having a reaction w inding included. T his winding is, o f course, 
ignored.

The m ost com m only found  layout is the aerial coil m ounted behind 
the variable tu n er above the chassis w ith the detector or H .F . T ransfo rm er 
coil below the chassis, the two coils thus being sufficiently screened one from  
the other. T he low  w orking voltage o f the H .T . line also greatly assists 
in the prevention of feedback. The W eym outh coils require only a double 
pole on-olf switch fo r wavechanging; this should  be of the ro tary  type 
and if  any feedback occurs as a  result o f running the leads from  the two 
coils in proxim ity a t the  switch the lead from  one or bo th  coils m ay be 
screened.

C om m on valve types are a  6D 6 as the R .F . am plifier follow ed by a 
6C 6 as the bias detector, these valves having 0.3 am p. heaters and fitting 
6-pin U X  sockets. M ore efficient valves could be  fitted bu t this w ould 
m ean a change in heater curren t rating  w ith the consequent difficulties of 
replacing the ou tpu t-pow er rectifier valve, so the old valves m ay be 
retained or, if  a  replacem ent is necessary and the  6-pin U X  valves are 
unobtainab le  (in actual fact they should still be found  in good supply) 
the octal equivalent o f the valves, a  617 in each position, should be used, 
the valveholders being replaced o r the 6 I7’s being fitted with ad ap to r bases.

N o coil key is needed fo r Fig. 20, the  W eym outh coils have num bered 
tags. T rim m ers integral w ith the variable tuning condenser should be 
found  capable o f bringing bo th  m edium  and long wavebands into trim , 
the  trim m ing being carried  ou t with the set sw itched to the m edium  band
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and tuned to 250 m etres o r thereabouts. T he coil ranges a re  200— 550 
m etres and 800— 2,000 metres. If  the tuning scale or dial is to  be replaced 
by a scale show ing the two w avebands and the receiver has a large dial 
ap ertu re  the W eym outh scale TS1 suits the coils specified. In  general, 
however, this scale will be too large fo r the m idget receiver when a printed 
scale as obtainab le  from  m ost rad io  stores m ust be used.

THE MIDGET UNIVERSAL SUPERHET.

The A C /D C  superhet usually tunes over the m edium  and one short 
w aveband so th a t, like the A C /D C  T .R .F . receiver, the general usefulness 
o f  the set can often be enhanced by adding long wave tuning. T he w ork 
is m ore com plicated bo th  by reason o f the fact that a signal frequency 
and an oscillator frequency circuit have to  be taken in to  account and  also 
because the two tuning bands already fitted often have their circuits 
connected up  in a  fa r  from  straightforw ard  m anner.

In one recent conversion carried  ou t by the au thor, when long wave 
tuning was to  be added to a sm all superhet, it was found th a t the short 
wave coils were switched in series with the m edium  wave coils fo r 
m edium  wave reception, the m edium  wave coils sim ply being shorted  
out fo r the higher frequencies. A s the set was highly efficient on the sho rt 
w aveband, and, m oreover, had  carefully  adjusted  oscillator circuits with 
a  precise degree o f am plitude con tro l, i t  was decided th a t to  d istu rb  the 
existing circuits w ould be unwise. Long w ave coils were therefore  added 
so that these too  were connected in series with the existing coils fo r  long 
wave reception, and the necessary reduction in inductance (both) to give the 
usual band coverage on the long wave tuning and also to  obtain correct 
oscillator tracking was effected by em ploying H.C. A tkins L aboratories 
N o. 1 coils, R ed fo r  the  first tuned circuit and G reen fo r the  oscillator, 
the dust cores being screwed well out.

T he coils were trim m ed with 4— 70 and 10— 100 pfs. trim m ers respec
tively and the oscillator padded with a fixed 150 pfs. m ica capacitor, the 
padding being adjusted  by the core placing. T he original switch on the 
receiver was changed fo r a fo u r pole three-w ay switch to  com plete quite  
a  difficult and com plicated job . T his conversion is m entioned here to 
stress the fact th a t each receiver m ust be treated  on its m erits and c o n v er
sion o r m odernisation  carried out in such a  way th a t good features o f  the 
receiver m ay be retained.

F o r  the  am ateur constructor w ho m ay  n o t be too  sure o f  his ground 
and  w ho is w ithout labora to ry  equipm ent, a  safer way to  add a tuning 
range to a m idget superhet is to  scrap the old tuning coils and w hatever 
com plicated circuit they  m ay be connected in to , replacing them  entirely 
w ith a  new  set o f coils connected in  a  conventional and stra ightforw ard  
circuit. I f  the  chassis space perm its, no  bette r way ou t o f the difficulty 
could  be taken than  to  fit a  “ Q ” C oilpack when only 5 connections need



THE RADIO MODERNISATION MANUAL 65

be m ade, the coilpack fitting in place o f the original wavechange switch. 
Very often, however, there will no t be room  even fo r this very sm all 
pack, and individual coils m ust be used, placed on the chassis in w hatever 
positions m ay be found to  give sufficient room .

W hen this type of receiver is being adapted fo r a th ird  party it is 
always wise to ascertain w hether sho rt wave reception is really  needed— 
older people, fo r exam ple, hard ly  ever tune over the higher frequencies— 
and in some cases the long wave coils can be placed in the  short wave 
coil positions, the m edium  wave coils then being retained if they are of 
norm al type.

T H E  U N IV E R S A L  S U P E R H E T .

The universal superhet o f norm al size and the m idget universal superhet 
differ chiefly in chassis and cabinet dim ensions. T here are generally m any 
points o f sim ilarity between the circuits and the midget receiver usually 
em ploys norm al com ponents, the sm all overall size o f the receiver being 
attained by a simplified tuning dial and drive, close positioning of parts 
and, com m only, the use o f a line cord as a voltage dropper e ither fo r the 
heaters alone or fo r bo th  heaters and the anode voltage on the rectifier 
valve.

The norm al sized superhet dispenses with the line cord  and uses a 
voltage dropping resistor o r a barretter.

W hereas the m idget superhet will alm ost certainly be fairly  m odern, 
however, and will require little m ore than the addition of long wave tuning 
facilities to m ake it o f service in all reception areas, the universal superhet 
o f norm al size— that is the table o r console m odel— may need extensive 
m odernisation. In this case the circuit o f Fig. 18 cannot be bettered, the 
valves being changed in favour o f A C /D C  types. T he feed resistors from  
the H.T. line to VI and V2 also require changing if these valves are to 
give their full output with the lower voltage supply.

In place o f the ECH35, V I fo r A C /D C  working is m ade a CCH35, 
an exact equivalent except fo r the difference in heater rating. T he EF39 and 
EBC33 are retained as the I.F . am plifier and the detector— A.V.C. and the 
first audio stage respectively, and the EL33, V4. is replaced by a CL33. 
This m eans a drop in rated ou tpu t from  6 to 4 watts, and the speaker 
m ust now be m atched to 4,500 ohms.

T he bias resistor of the ou tpu t stage can remain at 180 ohm s (the exact 
figure required is 167 ohm s) since a lthough  this will result in a slight 
over-biasing the ou tpu t valve is supplied with am ple grid drive from  the 
first audio stage. The bias resistor rating  can be reduced to i  watt.

So far as the feed resistors to  V I and V2 are concerned, these are 
reduced as follow s :—

R educe the 30,000 ohm s screen feed resistor to 16,000 ohm s, 1 watt.
VI.
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Reduce the I5,0()0 ohm s decoupling resistor to  4,700 ohms.
Reduce the triode anode feed resistor, 68,000 ohm s, to  30,000 ohms, 

t watt.
V2.

Reduce the present 100,000 ohm s screen feed resistor to 62,000 ohms, 
t watt.

Reduce the 10,000 ohm s anode decoupler to 2,200 ohms.
N o t e :— If desired, the decoupling resistors in the anode lines o f VI 

and V2 may he om itted altogether, along w ith the 0.1 m fd. decoupling 
capacitors.

T he power pack circuit o f Fig. 19 will operate the converted universal 
superhet very satisfactorily  and, with the CY31 rectifier heater added to 
the receiver’s heater chain the to ta l heater drop  is then 72.6 volts, requiring 
157.4 volts to be dropped from  the usual m ains voltage o f 230 volts. The 
C1C b arre tte r in the  M iniwatt series is therefore  ideal.

UNIVERSAL RECEIVERS— THE LOUDSPEAKER.

Q uite a  num ber o f universal receivers, bo th  o f the norm al and m idget 
sized types, will be found to have energised loudspeakers. In some cases 
these speakers will have been specially m ade to suit the receiver m odel, in 
o ther cases standard  m odels o f well known m akes will be em ployed. In 
receivers dating from  a few years back it will be wise to replace these 
energised speakers by perm anent m agnet m odels which will be m ore 
sensitive and in all probability  will give a reduction  in hum .

A t the sam e time the change from  speaker field to choke sm oothing will 
result in a low er voltage drop  on the H .T. line, and when the m axim um  
voltage obtainab le  is a  bare 200 volts reducing the d rop  is o f som e 
im portance.

N evertheless there  m ay be occasions when it is desired to  use an 
energised loudspeaker as a replacem ent in a  universal receiver. If  the field 
is o f low resistance it m ay be connected in place o f the L .F. choke shown 
in Fig. 19, but if the field is o f high resistance, o r if (he avoidance of 
voltage drop  in the sm oothing circuit is o f som e im portance then the 
loudspeaker m ay be separately energised. This is accom plished by using 
a double rectifier valve, one ha lf o f the valve supplying the receiver th rough  
a low resistance choke and the o ther h a lf o f  the valve supplying the loud
speaker alone.

A suitable valve is the M ullard CY32 w ith a heater consum ption of 
0.2 am p. a t 30 volts, and the power pack circuit for separate speaker 
energisation is shown in Fig. 21.

The resistance in series with the speaker field m ust be chosen to  regulate 
the curren t th rough  the field. A high resistance speaker should be used in 
this circuit— a low resistance speaker could be em ployed to  replace the 
choke— and fo r general purposes a  safe speaker field current m ay be
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assum ed to be 50 mAs. Som e speakers have the  field w attage m arked; 
this is alw ays helpful.

Assum ing that 50 mAs. is the curren t to be passed th rough  the field 
winding, discover the voltage drop  across the speaker by taking this as 
the product o f the current, 0.05 am p. o f the field resistance in ohm s. The 
resistance should alw ays be m arked on the speaker. Presum ing a resistance 
of 1,000 ohm s then the voltage drop  across the field will be 1 ,000x0.05 
or 50 volts.

W ith the relatively light loading of 50 m As, on the rectifier the ou tpu t 
voltage, fo r a 230 volts input, m ay be taken as 270 volts approxim ately  
(for light loads the ou tpu t voltage is greater than  the input voltage to the 
rectifier because the reservoir capacito r is charged nearly to  peak potential, 
no t to the R .M .S. voltage) so th a t the series resistor m ust drop  approx i
m ately 220 volts a t 50 mAs. The resistor, in this case, will therefore  have 
a value o f 4,400 ohm s, rated  to  carry  11 w atts.

On the o ther hand it m ay be possible to pass 100 mAs. through the 
speaker field. T he ou tpu t voltage o f the rectifier, w ith this loading, could 
be taken as 220 volts approxim ately  and since, over a  1,000 ohm s field, the  
voltage d rop  w ould be 100 volts th is w ould leave 120 volts to be dropped 
by the series resistor.

T he required  resistance w ould thus be 1,200 ohm s, ra ted  to  carry 
12 watts.

T he m ethod is perhaps o f greatest value when a loudspeaker w ith a  
high resistance field is to hand. A field o f 4,000 or 5,000 chm s resistance 
can be connected directly  in to the rectifier with no series resistor, to pass 
approxim ately  60 or 50 mAs. respectively.

The CY32 m ay be used in place o f the CY31 in practically any receiver 
w ith no  change in the barre tte r rating. W ith the CY32 in the  heater chain 
the to ta l heater d rop  rises by 10 volts as com pared with the d ro p  over the 
chain when the CY31 is included so th a t the drop  across the b a rre tte r is 
reduced by 10 volts.

I t  will be no ted  that in Fig. 21 no surge lim iting resistor is shown in 
series with the  8 m fds. reservoir capacito r connected across the speaker 
field circuit. In the m ajority  o f cases the currertt flowing th rough  the 
speaker field will be reasonably low and the ripp le  curren t through the 
capacitor will therefore no t be too  great w hilst a t the sam e tim e it is 
desirable fo r the capacito r to  absorb  a ll the ripple to  assist in m aking the 
speaker flux as hum -free as possible.

I f  the speaker circuit is allowed to  pass 100 mAs., however, it w ould 
be wise to try  the effect o f a 47 ohm s 1 w att resistor in series with the 
capacitor. T o  protect the rectifier in the  event o f a capacitor breakdow n 
the speaker field circuit could also have its own 0.3 am p fuse bulb 
connected between the w hole circuit and the appropria te  cathode on the 
CY32.

Rem em ber that the universal receiver m ust on  no  account have its 
chassis directly connected to  earth . T he set is earthed  through the  m ains; 
if  fu rther earth ing  is required to a  good outside earth  it m ust be m ade
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th rough  a 0.01 m fd. 500 v.w. capacitor, the capacito r being in perfect 
condition.

C h a p t e r  5

M ISC EL L A N E O U S M O D E R N ISA T IO N  ID EA S

T he preceding chapters o f this M anual have chiefly been concerned 
with the com plete m odernisation o r conversion of old receivers so th a t the 
sets m ay incorporate  high efficiency circuits and valves. I t  is, however, 
realised th a t in m any cases a  com plete overhaul and  refitting o f the 
receiver will neither be desired n o r necessary; an old o r not-so-old  receiver 
m ay be w orking well bu t the ow ner m ay feel the need o f a change of 
cab inet appearance o r im proved perform ance in one single respect o r a 
sim ple adap tion  such as provision fo r  working an  ex ternal loudspeaker 
w ith the in te rnal speaker m uted.

Before dealing w ith various sm all receiver adap tations it should  be 
m entioned th a t perform ance can very often  be im proved by changing, no t 
the  receiver circuits, bu t the aeria l system. This is especially true in noisy 
reception  areas w here there is a  good deal o f interference. In d o o r aerials 
m ay be quite satisfactory so fa r as signal pick-up is concerned b u t they 
are  in the  close proxim ity o f the hojise w iring and  therefore  ideally 
situated to  receive m ains interference by, induction.

A n “ E lim inoise ” aerial as m ade by Messrs. Belling-Lee w ill be  o f great 
benefit w here interference spoils reception, the aerial “ flat to p  ” being 
erected well ou t in the open w ith the  transform er fed shielded downlead 
on ly  approach ing  the house.

C om plete treatm ent o f a ll the problem s o f rad io  interference will be 
found  in Messrs. B ernards’ R A D IO  A N T I-IN T E R F E R E N C E  M A N U A L.

TUNING INDICATORS.

Im provem ents to the tuning of all types o f receivers has been covered, 
bu t w ith added selectivity com es the sharper adjustm ent o f the  tuning 
con tro l on the set. This, o f course, pleases the enthusiast b u t so fa r  as 
the  fam ily receiver is concerned a tuning indicator is o f  real value especially 
w hen older people operate the  receiver. A  M agic Eye can be fitted to 
any  superhet w ith A.V.C. in a  very short tim e— the biggest jo b  is choosing 
and  preparing its place on the receiver fro n t panel— and  the wiring, either 
in an  A.C. o r U niversal receiver, is extrem ely simple.

If any doubts exist as to  w hether the hom e receiver has A .V .C.— few 
superhets a re  w ithou t this con tro l— tune to the local station and, in an
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interval between program m es or announcem ents, listen to the background 
noise, which in a ll p robability  will be no m ore than  a quiet hiss. N ext 
tune to a  point between stations and, w ithou t varying the volum e contro l, 
listen again to the background noise w hich is now unaffected by any 
station operated  A .V.C. If  the background noise increases the receiver has

A highly recom m ended M agic Eye is the  M ullard EM 34. T he only 
com ponents requ ired  fo r the tuning indicator are the Eye itself, an octal 
valveholder, two 1 m egohm  resistors and a few  lengths o f w ire and  sleeving. 
A m etal bracket to  hold the Eye, in its socket, in the required  position 
m ay be bent up  from  sheet brass o r  any o ther m aterial to  hand.

T he circuit into w hich the Eye is connected is shown in Fig. 22. The 
two resistors m ay, o f  course, be m ounted  directly  across the valveholder, 
the targe t connection, P in N o. 5, acting as the anchoring po in t b o th  fo r

A.V.C.

+  250 V. MAX.

I MEG 4 ____ 5
--------- W S A A ^ 3 6

I MEG
<►--------v w w

2 7
I 8

VALVE KEY.

2 7

TO AV.C.ON 1ST. I.F. 
TRANSFORMER.

EARTH TO CHASSIS
Fig. 22. A  M agic  E ye Tuning In d ica tor fo r  a d d itio n  to  S uperhet R eceivers.
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these resistors and fo r the H.T. line. I f  the receiver H .T . is greater than 
250 volts then a dropping resistor between Pin N o. 5 and H .T. m ay be 
used. T he to ta l H .T. curren t consum ption o f the Eye is approxim ately  
1 mA. so that to drop, say, 50 volts from  a 300 volt line m aking the 
supply to the whole Eye circuit 250 volts, a 50,000 ohm s -J- w att resistor 
would be required. In  this case som e bypassing from  Pin N o. 5 to  earth  
w ould be advisable; a  0.1 m fd. 350 v.w. capacitor w ould serve.

T he grid o f the Eye is connected directly to the A.V.C. line a fte r the 
norm al sm oothing circuit and the ideal connecting poin t fo r this purpose 
is provided by the secondary winding o f the first I.F . transfo rm er in 
practically  any superhet. C onnect the grid o f the Eye to the  I.F . trans
fo rm er connection to the A.V.C. line.

H eater requirem ents a re  6.3 volts a t 0.2 am p. In an A.C. receiver the 
Eye heater will thus be connected directly across the heater line a t any 
point or across a  spare heater winding on the transfo rm er if  one is 
provided.

In a universal receiver the heater chain m ust be broken and the Eye 
heater connected in series with the rest o f the heaters. T he m axim um  
heater-cathode voltage perm issible is 100 volts and so a suitable poin t fo r the 
inclusion o f  the Eye heater is betw een the I.F . valve heater and the  output 
stage heater. T he b a rre tte r will au tom atically  regulate itself to the  new 
voltage d rop ; if a  dropping resistor o r line cord is used the resistance in 
either case m ust be reduced by 31.5 ohm s.

T he cathode o f the M agic Eye is taken  directly to  th e  negative line of 
the  receiver— that is, direct to  the chassis.

T he Eye should no t be bolted  finally into place un til it has been tested 
w ith the receiver in action and the positioning o f the  shadow s taken into 
account. T he usual m ounting  position has Pins N o. 1 and N o . 5 in the 
vertical plane.

ADDITIONAL R .F . AND I.F . STAGES.

A superhet receiver w ith a  m odern  coilpack as the tuning stages should 
have sufficient selectivity to prove suitable fo r  all o rd inary  purposes, with 
sufficient gain fo r any reception area if  plenty o f audio  am plification is 
provided. T he constructor interested in long range reception som etim es 
feels the need fo r fu rth er R .F . or I.F . gain, however.

Increasing the audio gain in a  receiver is o f value only when the required 
sta tion  is received fairly  well by the tuned sections o f  the  receiver; a  fa in t 
aud io  signal a fte r detection can be am plified up  to audibility  even though  
first-class tone cannot be expected under those conditions.

The signal m ust be in evidence, however, and the  receiver’s lim it is 
reached when the signal, a fte r detection, is too fa in t o r too  subm erged in 
th e  unavoidable receiver noise (valve hiss etc.), to  m ake high aud io  amplifi
cation worthwhile.
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T o im prove on this state o f affairs a  fu rth er stage, either R .F . o r I.F ., 
m ay be added to the  set. I f  greater selectivity is requ ired— as w ill be the 
case a t the high frequency end of the sho rt wave band fo r the suppression 
o f image interference— the added stage should  be an  R .F . tuned stage. I f  
greater pre-detector gain w ith a  slight increase in selectivity— or equal 
selectivity— is needed, then  a fu rther I .F . stage should  be added.

T he addition  o f an R .F . stage to  a  receiver is no  sm all m atter and is 
attended by several difficulties. In  the first place the tuning condenser, in 
all likelihood a two gang com ponent, m ust be replaced by a three gang 
condenser in order that the  new  stage m ay be tuned. The added coils fo r 
the first stage m ust be in exact alignm ent w ith the  existing coils so that 
if  a coilpack is used as the frequency changer tuning arrangem ent this pack 
will require substitu tion  either by a larger pack w ith R .F . stage tuning or 
by separate coils.

Finally  there  will be the question o f coil m ountings on th e  chassis and 
the avoidance o f feedback.

An additional R .F. stage is therefore  no t recom m ended, a t least so fa r 
as the o rd inary  receiver is concerned. Adding an I.F . stage is a  m uch 
sim pler m atter.

R oom  m ust be found  on the  chassis fo r a fu rth er I.F . transform er and 
valve. T he transfo rm er m ust, o f course, tune to th e  present receiver I.F ., 
w hich should be ab o u t 465 kcs.; a ll transform ers have a range o f ad just
m ent allow ing them  to be tuned to either side o f this frequency by adequate  
am ounts. T o  prevent th e  chance o f feedback the  transform er m ust be well 
shielded w hilst its “ Q ” o r efficiency need n o t be too  great. A  high “ Q ” 
w ill result in a  very sharply peaked response curve over the w hole I.F . 
am plifier and  the receiver’s tone will then  be lacking since the high 
frequencies w ill be cut by th e  reduced sideband response.

A suitable transfo rm er is the W eym outh P2 w ith flying lead, and  a 
M ullard  EF39 as the  additional am plifier is a  suitable valve. T he new  
stage should be in troduced betw een the present I.F . am plifier and the 
frequency changer, the existing first I.F .T . thus feeding into the new  EF39 
and the new I.F .T . feeding into the grid o f the existing I.F . valve.

The circuit fo r the  additional stage is show n in Fig, 23. N o te  the 
decoupling applied  bo th  to  the screen and  anode circuits; should there be 
any feedback trouble, which will depend chiefly on com ponent spacing and 
positioning w hich m ust finally be decided by the chassis arrangem ents, it 
m ust be countered  by  experim ental increases first in the  screen resistor and 
then, should this prove ineffective, in the decoupling resistor.

T he grid and anode w iring o f the new  stage m ust be sho rt and the  
tw o circuits isolated, fo r  feedback over the stage itself is possible. Such 
feedback is utilised in  com m unications receivers and  contro lled  by  variation  
o f  the cathode bias resistor, a  5.000 o r 10,000 ohm s potentiom eter being 
used as the  cathode resistor, to  sharpen the response o f th e  I.F . am plifier, 
bu t this is no t desirable o r  necessary in a  b roadcast receiver.

T he new I.F . stage is brought in to  alignm ent w ith the existing I.F . 
am plifier by re-aligning the  circuit in the  usual way w ith a  signal generator.
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If the exact receiver I.F. is no t know n, o r if a signal generator is not 10 
hand, the re-alignm ent can be perform ed on a station signal providing that 
the existing I.F. transform ers have not been disturbed from  their original 
settings.

Tune to a  fa irly  loud station fo r the first trim m ing o f the new I.F. 
transform er, adjusting the circuit fo r best results, then retune to as weak 
a  station as can be heard fo r a  final sharp  trim . On this station  the 
existing I.F. transform ers m ay be brought in to  exact alignm ent and any 
drift m ade good providing that only the sm allest readjustm ents are m ade.

A D DING P U S H -B U T T O N  T U N IN G .

W hilst there are several different m ethods by which receivers can be 
tuned to selected stations by push-button tuning, the sim plest m ethod for 
incorporation  in an existing set is that o f connecting various trim m er 
capacitors in turn across the tuning coils, the  trim m ers being adjusted so 
that each, in conjunction  with the coil, tunes to a  required station.

A receiver w ith plenty o f chassis and cabinet room  is needed if push
button  tuning is to  be installed, so that fo r all practical purposes it will 
be sufficient to deal with the push-button tuning of the norm al superhet, 
the o rd inary  receiver in which the frequency changer is the first stage.

T he push-button  switch unit m ust be obtained as a  com m ercial com 
ponent. and the Bulgin S22I 6-way push-button unit, with an E.10 
escutcheon, is recom m ended.

The m ounting o f the unit on the receiver chassis and the escutcheon on 
the receiver’s panel o r  front m ust depend entirely  on the receiver itself, 
bu t the unit m ust be positioned so that all leads can be kept as short as 
possible, otherw ise there  will no t only be som e difficulty in aligning the 
tuned circuits but also som e chance o f feedback.

The 6-way push-buttons are connected so that 5 pre-selected stations 
are available, the 6 th switch bu tton  connecting the tuning back on to  the 
variable condenser fo r ord inary  m anual tuning. It is recom m ended that 
the 5 stations should  be chosen all w ithin the sam e w aveband— fo r 
exam ple, if 4 stations on the m edium  w aveband and 1 on the long wave
band are chosen it will be necessary to operate  the wavechange switch to 
m ake the long wave push button w ork—and m edium  wave stations which 
are regularly  received, including the H om e and Light program m es, are  the 
obvious choice.

T he trim m er capacitances depend, o f course, on the frequencies o f the 
chosen stations, but the capacitances shown in Fig. 24 suit m ost require
ments.

T he switch unit will be found to have two banks of contacts, each bank 
consisting o f six sets o f three contacts per set. T he connections from  these 
contacts to the trim m ers and coils in the superhet are shown in the diagram .

In all ten trim m ers are  needed, four with m axim um  values o f abou t 
200 pfs., four with m axim um  values o f abou t 300 pfs. and two with
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m axim um  values o f 500 or 600 pfs. T hese trim m ers m ay be bought as 
pairs m ounted  on ceram ic beds, five pairs thus being needed, one trim m er 
o f each pair being used fo r signal frequency and the  o ther fo r oscillator 
frequency tuning.

W hen the station fo r each bu tton  is first being selected the trim m ers 
should be tuned together, w orking from  m inim um  capacitance, until the 
required station  is tuned. A signal generator is o f great assistance in this 
work.

Excellent double trim m ers a re  m ade by Messrs. W alter Instrum ents, 
L td. O btainable  ranges are  40-150 pfs., 80-240 pfs., 100-320 pfs. and 
200-500 pfs., am ongst others. W alter com ponents (G arth  R oad, Lower 
M orden, Surrey) should be availab le  a t  any good store.

ADDING TONE CONTROLS.

In the diagram s illustrating the circuits described in earlier chapters a 
double tone contro l is show n, with variable bass and treble attenuation  
(Figs. 13 and 15), and such a double tone control m ay be fitted to any 
receiver including a first audio  am plifying stage before the output valve.



76 MISCELLANEOUS MODERNISATION IDEAS

A  double tone contro l, nevertheless, is m ore easily fitted to the receiver 
which is undergoing com plete reconstruction  and where it is desired to fit 
a tone contro l to a receiver with as little  trouble  as possible a  single 
con tro l is easier to handle.

Readily accessible poin ts fo r th e  connection of a tone con tro l a re  the 
input and  ou tpu t sockets on the ou tpu t valve’s holder, the con tro l thus 
being connected across either the grid o r anode circuits. Since in the 
m ajority  o f cases ra ther long leads will be needed to  carry  the contro l on 
to the fro n t panel o r face o f the cabinet the anode connection is less likely 
to cause trouble  through instability  o r  feedback.

If  a contro l is needed w hich can be set and left w ithout fu rth er ad just
m ent fo r som e tim e the con tro l proper m ay be m ounted within the cabinet 
o r on the backboard , and then the  m ost suitable points fo r connection will 
be directly  across the prim ary o f the  ou tpu t transform er.

In  each case the con tro l consists o f  a variable resistance in series with 
a capacitance. T he values a re  fa r from  critical and m ay finally be chosen 
to  suit the user o f the receiver, but as a  guide the follow ing values m ay 
be stated :—

F o r grid circuit control.
0.01 m fd. i;i series w ith a 1 m egohm  variable resistance, the  com bination 

being connected from  the grid to the chassis.
F o r  anode circuit control.
0.02 m fd. in series w ith a  100,000 ohm s variable resistance, the  com 

bination  being connected from  the anode to  the chassis.
O utpu t transfo rm er control.
As fo r  anode circuit con tro l, the com bination  being connected directly 

from  the anode to  the H .T. side o f the ou tpu t transform er prim ary winding. 
R educing the variable resistance to  10,000 ohm s, fo r this m ethod of 
connection, m ight also be tried.

GRAMOPHONE REPRODUCTION.

Pick-up sockets m ay be fitted to any receiver which has a stage o f audio  
am plification before  the ou tpu t valve, and fo r the m ost satisfactory results 
it is suggested that the double-diode-triode circuit be changed to  that shown 
in Fig. 18. T his perm its o f the ou tp u t stages being switched in fo r 
gram ophone playing alone; in som e receivers the pick-up is connected across 
the volum e contro l with no  provision fo r m uting the radio  circuits so 
th a t the receiver m ust be detuned from  any station.

If  an  electric m oto r is to be fitted to the receiver, o r  is to  be used in 
a  separate cabinet on the sam e power line a synchronous m oto r (for A.C. 
circuits, o f course) should be chosen w henever possible, fo r then  there will 
be no  chance o f interference. On D.C. circuits a com m utator m oto r is 
necessary and in this case a  capacitance up  to 2 m fds. in value, and o f  
adequate  w orking voltage (1,000 v.w. is definitely desirable) can be con
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nected either across the m oto r input term inals o r across the brushes, 
w hichever connection gives the best suppression. If a single capacitor does 
not suffice fo r quiet operation  a 2 mfd. capacitor from  each power line to 
earth  m ust be used.

T he capacitors m ust be non-polarised and in series with each one should 
be fitted a 1 am p. fuse.

ADDING EXTENSION SPEAKERS.

T he m ajority  o f m odern receivers have provision m ade fo r connecting 
in an extension speaker line, together with a switch fo r m uting the speaker 
within the receiver cabinet. T he m uting switch can be o f considerable use.

W hen an extension speaker is to  be fitted to  a receiver where no 
provision is m ade fo r it the extra circuits will depend on the type of 
extension speaker to be used. I f  the new loudspeaker is o f the same type 
as that fitted to  the set, o r if  it has a  voice coil o f the sam e impedance, 
the ou tp u t transform er in the  receiver can be sw itched into the extension 
voice coil and the internal loudspeaker cut out o f circuit by a single pole 
double throw  switch.

If, however, the speaker in the  receiver and the  extension loudspeaker 
are required to work together, then the extension loudspeaker should contain 
its own transform er. U nless the ou tpu t transform er already fitted to the 
receiver is changed the load on the ou tpu t valve can never be quite  accurate 
with bo th  speakers switched in; to  m inim ise the m ism atching the trans
form er ra tio  o f the extension speaker transform er m ay be high so that 
the new im pedance “  seen ” by the  ou tpu t valve is high.

T he extension speaker wiring should be carried ou t carefully. W hen 
the  extension speaker voice coil is brought into circuit, w ith no  fresh 
ou tpu t transform er, the im pedance o f the line will be added to the low 
im pedance of the voice coil with corresponding losses along the line, so 
th a t in this case the w iring should be fo r low voltage-high current, the 
leads being as thick as possible. G o o d  flex m ay be used. W hen, however, 
the extension speaker contains its own ou tpu t transform er the line will 
behave as a  high voltage-low  cu rren t line, and in this case line capacitance 
will be  o f  som e im portance. A  double line w ith the wires well separated 
m ay be used bu t the a lternative  m ethod, that o f using a single line to one 
side o f the  extension speaker, com pleting the circuit th rough  earth , can 
also be tried. T his m ethod should not, o f  course, be used with A C /D C  
receivers but only w ith receivers isolated from  the m ains by a transform er 
o r  w ith batte ry  sets.

D ifferent m ethods o f  connecting the extension speaker a re  shown in 
Fig. 25. N ote that when the extension speaker contains its own m atching 
transfo rm er the  m uting arrangem ents on the set’s in te rnal speaker provide 
fo r the  sw itching in o f a  dum m y load.

T he tone o f reproduction  can som etim es be im proved, in  an  old receiver,
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by fitting an absorbing layer o f cotton wool o r felt to the inside o f the 
speaker cham ber as shown in Fig. 26. A layer o f such m aterial has the 
effect of increasing the baffle a rea  and reduces cabinet resonances.

REMOTE CONTROL.

W hen extension speaker w iring is being fitted it is w orthw hile to con
sider w hether some form  o f rem ote con tro l m ight be added to  the receiver 
in o rder th a t it m ay be sw itched on and off from  the extension speaker 
point. T h e  rem ote contro l w iring can then carry  o r  assist in carrying the 
speaker signals.

T o avoid, as is desirable, the carrying of m ains leads through d o o r
fram es and along picture rails, obvious supports fo r extension wiring, a 
relay sw itching device is necessary so that the receiver can be controlled 
th rough  the m edium  of low voltage lines. An excellent re lay  fo r the 
purpose, with double inter-locking sets o f contacts which allow  the set to 
be sw itched on and off, is m ade by M essrs. Bulgin and C o., L td., the 
catalogue num ber being R.C.10. A t each extension speaker point, and also 
beside the receiver, is fitted a double push switch. N o. R .C .8, the extension 
points fo r preference being special sockets so th a t the speaker can be 
carried  from  point to  poin t and plugged in w here required. Suitable jacks 
and plugs are listed as W .J.l and P .23.

Four-core cable is used fo r the control w iring and extension speaker 
line, and the connections fo r this type of extension are shown in Fig. 25 d.

F o r A.C. working th e  low voltage control supply is provided by a bel! 
transfo rm er connected, th rough  the con tro l unit, to  the m ains. If  the unit 
is used with D.C. o r battery  sets the contacts Nos. 4 and 5 on the control 
unit are taken instead to a 4-volt battery, and the contacts Nos. 8 and 9 
left unconnected. I f  the con tro l and extension unit are used with an 
A C /D C  receiver both the extension speaker lines, a t their junction with 
the ou tp u t stage o f the receiver, m ust be isolated by 1 m fd. 500 v w. 
capacitors; fo r A.C. receivers only the line connected to  the  o u tp u t valve 
anode is isolated in this way, the second line being taken stra igh t to  the 
chassis.

T he extension speaker m ust, o f course, contain its iw n  ou tpu t tran s
form er.



Fig. 26. P addin g  the S peaker C h a m b er  
to  Im p ro ve  T one.
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C h a p t e r  6 

M O D E R N ISIN G  T H E  C A B IN ET

D etails have so fa r been given to  show how  old receivers m ay be 
im proved in their perform ance, e ither by com pletely rebuilding the set or 
by im proving it in one section or ano ther— by im proving the tuning circuits 
o r the audio  circuits, fo r exam ple— but the chassis, possibly quite changed 
in appearance and design, has now  to  be refitted to the old cabinet.

A review o f m odern sets appears to  show no definite trend in cabinet 
design and in any case considerable changes to a  cabinet are difficult to 
m ake, so that whenever possible the cabinet m ight well be refinished, to 
rem ove any scratches and dullness o f tone, and used in its original shape 
and arrangem ent.

If, however, the chassis has been rebu ilt and incorporates additional 
“ fron t edge ” con tro ls then it will be necessary to  m ake som e changes to 
the cabinet. T he o lder the set that has been m odernised, the m ore likely 
it is th a t small tuning escutcheons were originally  used— or. perhaps, and 
just as difficult to  adapt, the whole con tro l panel and indicators o f ihe 
receiver m ay have been behind a large glass “ w indow,” with indicators 
operated  by cords and pulleys. In either case the sim plest change to m ake 
is to rem ove that section o f the cabinet face, e ither sawing ou t the fro n t 
panel with the old small escutcheons o r rem oving the large window, so 
th a t there can be a fresh start.

I f  a portion  of the cabinet fron t has to be rem oved, the new  panel 
which will take its place can be positioned in one of two ways : it m ay 
either be recessed, placed behind the original w oodw ork as in Fig. 27a, 
o r raised, being m ounted over the original panel as in Fig. 27b.

T o  recess the new panel m eans that the old fron t section of the cabinet 
m ust be rem oved with great care and the resulting hole trued and sm oothed 
so that it can be edged or bordered  to  appear decorative— a job  fo r an 
expert carpenter. F o r  the same reason it is practically im possible to m ount 
the new panel flush with the old w oodw ork, fo r this w ould entail the 
inlaying o f the new  wood and the  jo in t w ould be m ost obvious, quite ap art 
from  the fact th a t the new m aterial could  never exactly m atch the old.

T he raised control panel o f Fig. 27b is therefore the sim plest type to  
fit, and  also looks well.

T he new panel m ust carry the tuning scale with its w indow— a tuniag  
drive com plete with scale m ounting and escutcheon should be chosen when 
the com ponents are bought— and provide the background fo r the o ther 
controls, w hich will include wavechange switch, volume con tro l and on-off 
switch, tone controls, etc., so that some consideration m ust be given to 
the m aterial from  which the new panel is to  be m ade. The first and m ost 
obvious choice is w ood, bu t this m ust be chosen so that the tone and grain 
m atch the rest o f the cabinet, whilst only thin m aterial can be used —the 
panel is already fu rther from  the  fro n t edge of the chassis than  was the
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original and if thick m aterial is em ployed the contro l spindles will no t 
p ro trude sufficiently fo r the  knobs to fit securely to  them .

If w ood is used, therefore, it m ust be thin, and it is w orthw hile to 
consider breaking aw ay from  the conventional all-w ood cabinet and contro l 
panel.

Providing th a t the a rea  was n o t too  large a  new panel o f w hite or 
softly toned ivorine m ight prove very effective. T his could be backed by 
very thin ply w hich w ould stiffen the  ivorine and give anchoring fo r the 
panel escutcheon, if used, over the tuning dial, and the appearance o f the 
set w ould certainly be changed.

A  m ateria l such as ivorine m ust be used w ith care  and it is unlikely 
th a t it could be used on the fro n t o f the cabinet w ithout certain  o ther 
changes in the finish o f the surrounding w oodw ork. The whiteness o f the 
panel w ould undoubtedly clash with conventional french polish or even 
grained w ood, and the m ost suitable com bination w ould appear to be a 
con trast o f black and w hite, the w oodw ork of the cabinet being given a 
finish w ith a  really  good black enam el w ith a  high gloss finish.
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Fig. 27b . F ittin g  a new  C o n tro l Panel, R a ised  T ype.

A nother scheme which has m uch to com m end it is to  give the whole 
cabinet a fabric  fron t. This is, perhaps, m ore effective on horizontal ra ther 
than  on vertical cabinets, bu t in e ither case if the w ork is carried  out 
w ith care and a really  suitable m aterial is used— a close weave o f “ tweedy ” 
stuff— a highly m odern cabinet is the result.

T o  fit a fabric  front, an  exam ple being shown in Fig. 28, an overlay of 
thin plywood is first cut out, this overlay being o f a  size which will 
com pletely cover the old speaker apertu re  and the ho le  where the old 
con tro l panel has been cut away. In the tem plate are cut holes to  corre
spond with the speaker apertu re  and tuning window and the th in  w ood is 
then covered with the m aterial, a tu rn-over o f  at least ha lf an inch being
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Fig. 28. A  C a b in e t w ith  a F abric  F ron t.

allow ed a t each edge. W hen the m aterial has been arranged to  the best 
advantage, with the weave in the direction which gives the best effect, 
the m aterial m ay be fastened to  the back of the overlay with good ho t glue. 
M ake sure that no  glue gets on the face o f the m aterial, o r  seeps th rough  
via the turn-over.

Any raised w ork on the face o f the cabinet m ust now  be rem oved so 
that the new overlay can be bedded on to a  plane surface. Before th e  
overlay is fitted the receiver cabinet m ust be given any refinishing th a t 
might be necessary. A  stained or polished surround is suitable in this case,
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the m aterial being chosen to suit e ither the tone o r the grain o f the wood. 
M aterial in tones o f either grey o r brown is generally used, a lthough  this 
will p robably  be dictated by the stuff which can be provided by the lady 
o f the house.

W hen the glue has set and the m aterial is firmly fastened to  the overlay, 
tu rn  the  overlay on to  its face and cut aw ay the fabric  from  the tuning 
aperture, leaving a h a lf  inch o f m aterial, which is then turned over through 
the hole and glued down in its turn. T his is m ade plain in Fig. 29. Wilh 
this glue dry, the overlay can have the new tuning escutcheon or window 
fixed and then be m ounted on to  the cabinet.

N o screws or fastenings should be seen on the face o f the overlay, 
and so the w hole sheet o f ply with its cloth covering is best glued to  the 
cabinet. Only th e  best glue, properly m elted and applied hot. should be 
used.

Holes fo r the contro l spindles m ay be m ade before o r a fte r  fixing to 
the cabinet, although if these holes are drilled last they  can be checked fo r 
positioning against the chassis and the spindles o f the com ponents. In either 
case drill through the ply from  the back until the drill just bites the cloth, 
then, before taking the hole clean th rough  the wood, cut aw ay the m aterial 
in as sm all a  circle as will c lear the hole with a  sharp  razo r blade, 
im m ediately securing the cut edges to the plywood overlay with fu rther 
glue applied very sparingly. T he glued down clo th  will be hidden by the 
contro l knobs.

W hen fastening the edges o f the m aterial in the turn-overs o r at the 
edges o f the holes the fabric  m ust be kept taut bu t no t strained. Straining 
will result in pulling the weave of the fabric  out o f place so th a t the lines 
o f the cloth run in curves and twists. The weave should lie in straight lines.

F inally , to  com plete the fabric  fronted  cabinet, contro l knobs o f suitable 
patterns and tones m ust be chosen— plain black o r brown knobs are 
preferred by the au th o r— and the expanse of m aterial m ay be relieved, if 
this is desired, by pinning and gluing polished wood strips across the 
speaker aperture. The simple cloth face with no additions is recom m ended, 
however.

INTERIOR WOODW ORK.

T he only in terior carpen try  which m ay be needed when the m odernised 
set is fitted back into the old cabinet is a new baffle board  fo r a  new 
loudspeaker.

In m any receivers the loudspeaker is fitted to a heavy board  which, in 
tu rn , is screwed to the in terior o f the cabinet, and apart from  the stout 
m ounting  which this provides fo r the speaker itself it also allows o f a 
large  cloth covered aperture in the fron t o f the cabinet. W hen the speaker 
is renewed the original baffle m ay prove to be of a  size unsuited to the 
new  speaker, and a new board  m ust be fitted.
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FABRIC TURNOVERS,
ONE. SECURED  TO OVERLAY.

APERTURES IN 
O V E R LA Y  (NOT IN 
FABRIC/OVER OLO 
SPEAKER FRET.

TUNING WINDOW. 
FABRIC CUT £  ONE 
TURN-OVER SECURED.

Fig. 29. F asten ing the F abric to  the O verlay .

T he thickness o f the wood m ay be judged from  the old board and the 
aperture  m ust be cut to suit the new speaker. T he board  is screwed to 
the interior o f the cabinet so that it is very firmly fastened and at the 
sam e time it is good practice to sandwich a piece of thin felt between the 
board  and cabinet. Two broad strips o f felt, one a t either end o f the 
board , suffice. T he fixing screws pass th rough  the felt strips.
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If, in  the original receiver, the loudspeaker was no t m ounted  in this 
m anner there  m ay  be no  provision fo r  a  heavy baffle board ; the w ood of 
the cabinet m ay be too thin to re ta in  large screws. In  this case two battens 
m ay be glued in to  the cabinet to act as baffle retainers, once again using 
really  good glue applied ho t and, if  possible, tacking the battens down 
with panel pins. A heavy weight should  be placed on the battens and  left 
until the glue is set.

CABINET FINISHING.

W hatever the type o f new fro n t panel fitted to the cabinet, there will 
still be the original sides, top , and part o f the fron t w oodw ork which will 
p robab ly  require  renovating o r refinishing to  suit the new appearance of 
th e  set.

A polished cabinet, stained or unstained, in good condition, requires 
no th ing  m ore than a polish with a good fu rn itu re  cream  or wax. If  the 
finish is scratched the scratches m ust be filled. G ood  “ scratch rem over ” 
m ay be ob tainab le  a t a hardw are store— the proprieto r will be able to 
advise on the b rand and type best suited to the w ork— though if the 
scratches a re  deep, o r if  there are a  num ber o f m arks, refinishing m ay be 
desirable.

O ld varnish can be rem oved w ith a varnish solvent o r it can be blistered 
with a b low torch and scraped off. I f  heat is used it m ust be rem em bered 
th a t the w ood of a cabinet is, in general, thin, and the  torch m ust be used 
with corresponding care. A proper scraper m ust be used to rem ove the 
varnish and then the wood should be sandpapered to give a new  clean 
surface fo r the refinishing. I f  the finish is to  be sm ooth the w ood should 
be sandpapered down to the “ w hite,” th a t is, the old stained surface under 
the varnish m ust be rem oved also.

The new stain will, o f course, be chosen to suit the taste o f the set 
ow ner, bu t before it is applied to the  cabinet a  test should be m ade on 
a piece of wood to  ascertain that the stain, when dry. is the correct colour 
and depth o f tone. W et stain and dry  stain have very different appearances. 
N o t too dark  a  tone should be used and the stain m ay be d iluted with a 
suitable diluent. A  glue-bound stain m ay be diluted w ith w ater, an o rdinary  
spirit stain is dilu ted  with m ethylated spirit.

Stains can be hom e m ade. F o r a  w alnut stain , fo r  exam ple, mix 
pow dered Vandyke brown with liquid am m onia to m ake a paste and dilute 
this with w arm  w ater to  the  desired shade. L iquid glue is added ho t to  this 
stain as a binder, a  dessertspoonful o f  hot m elted glue to a h a lf pint o f 
the stain being the correct proportion .

W hen soft w oods are stained the fibres o f the wood swell and stand 
out, then, w hen the work is sm oothed down, the stain is “ cut th rough  ” 
a t som e points and a patchy finish is the result. This swelling o f the wood 
fibres can be overcom e to a great extent by pre-swelling the w ood, sponging 
it dow n w ith really  ho t w ater and allow ing it to dry before staining.
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The resulting swelling o f the  fibres and roughness o f surface can then 
be rem oved with glass-paper and the w ood will show little tendency to  
swell fu rth er when the stain is put on.

A pply the stain (whilst still warm  if hom e m ade) w ith a soft brush, a  
rag, o r a  sponge, and any surplus stain m ust be w iped off the  w ork with 
light applications o f a soft flutlless rag  to prevent the  form ation  of drops 
and runs. W hen the  stain is really  dry the surface o f the w ork is glass- 
papered with N o. 1 grade paper and the cabinet is then resurfaced with 
spirit varnish.

Some woods, a fte r staining, require filling before varnishing. T he filler 
depends on the stain  and so should be purchased to  suit, or, fo r the hom e 
m ade w alnut stain, use equal parts o f dry pow dered um ber, p laster-of-paris 
and dry whiting. M ake these to  a paste with tu rpen tine  and rub this paste 
on to the w ork against the grain o f the wood with a coarse rag. W ipe off 
excess filler and leave the w ork to  harden fo r twelve hours o r so. The 
spirit varnish is then  put on with a soft cam el h a ir brush.

T he spirit varnish m ay also be hom e m ade if  desired, though when only 
one o r two cabinets are to be treated it is generally cheaper to  buy all 
the stains and varnishes ready made.

T o  m ake spirit varnish pour a pint o f m ethylated spirit in to  a w ide
m outhed ja r  o r  bottle  and add 6 ounces o f brown flaked shellac, one 
ounce o f crushed resin, and one ounce o f sandarac (a gum). Stir, w ith 
occasional shaking, until the  solids are dissolved, and apply as thin ly  as 
possible with a cam cl ha ir brush. Several coats o f this varnish should be 
applied, a t least three and, if  the wood is porous, as m any as six o r seven, 
and each coat m ust dry thoroughly  hard and be rubbed  dow n before the 
succeeding coat is applied.

D rying is, o f  course, rapid , bu t a t least an h o u r should  pass, preferably 
longer, between varnishing and rubbing down. T he finest glass-paper is 
needed fo r this purpose and it is a good plan to  rub  together two sheets 
o f fine grade paper till only a little “  bite ” is left on the  surface.

A nicely bu ilt plain w ood o r veneer cabinet is, o f  course, given neither 
stain nor varnish, but is wax polished. G ood  wax polishes m ay be bought, 
apd these should be  rubbed on to  the w ood w ith a  coarse cloth and 
brough t to  a finish by hard  rubbing. The num ber o f polishings to obtain 
the required finish depends on the w ood, but the final dull gloss im parted  
by the wax polish is an excellent finish.

Som e woods, especially Am erican W alnut, m ay be oiled with raw  
linseed oil (if obtainable !) before being wax polished, and it is com m on 
practice to oil stained m ahogany o r oak. T he oil is w iped over the w ork 
w ith a rag.

An oak cabinet can be fum ed and wax polished though the rum ing 
is a process suitable fo r new w ood only, o f course. T o  fum e oak. enclose 
the cabinet in an a irtight con tainer such as a trunk  o r chest with tw o or 
three open saucers o f full strength liquid am m onia, leaving fo r 12 hours. 
T he wood m ay be wax polished or finished with spirit varnish.
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T o enam el a cabinet—a process which can give extrem ely effective 
results if the colour is chosen to suit the room  and the cabinet is no t too 
large— first clean the old surface from  the wood and glass-paper the 
cabinet down to sm oothness. Any faults, cracks o r holes m ust be filled 
with beeswax.

The best enam el must be used, and stirred very well before being applied, 
and the work should be done, fo r preference, in a warm  atm osphere.

No endeavour should be m ade to change the dilution or the co lour of 
the e.namel with ordinary  spirits o r d iluents; the colouring m ust be put on 
direct from  the tin. Apply the enam el with a fine brush; if a good 
covering enam el is used a single coat will suffice to give a sm ooth glossy 
surface.

Little can be said concerning french polishing. The process gives a 
very fine finish to a cabinet, bu t true french polishing is an expert’s job; 
the polish, as applied, dries very rapidly  and the secret o f success with this 
process is in the continual figure-of-eight o r circular rubbing, by m eans of 
which the surface is gradually  covered with polish.

The polish, as bought, is applied by soaking a pledget of cotton wool 
o r a flannel rubber in the polish, this soaked m aterial then being w rapped 
in rag or som etim es in calico soaked in linseed oil, the polish thus being 
forced through the cloth from  the soaked m aterial within by the continual 
rubb ing  and pressure.

Several applications o f the polish are m ade, each coat, when hard, 
being rubbed down with very fine glass-paper. The last two coats are 
applied with no interm ediate rubbing.
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