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New Year's Thoughts

. - t -HE  l , cg i nn ing  o f  i r  l r '  \ \  \ {  i ' I r  i :

I  r r r d i t i J n a l l v i  t i m .  l n r  r t r i " i i n t  t l r '
I  oas t  and  remod" l l i n f  o r t r  1 ' l ' n s  f n r

t he fu'ture,. This number o{ t}re "Radio

Constructor"  is  the s ixth,  and l 'e  cer la in lv
f r :e l  that  i t  is  r l t ' l i  and l ru lv on i1s feet

iioi". it'. teething trottbles hil'c' not been
.o b:rd as rre ant ic ipalr 'd : tnd st '  f i ' ( ' l  that

i1 has se11. lcd dorrn vt  r t  quickl r '  10 s ' r le 11-(

i r ' : rders.  Prodt tc ing nt ' \ \ '  n lagazln( 's  1s n '
('irsv task these 

- 
davs and rvhilst one

insi inct ivel l '  hog's that  the future rnat  be
, , , s i e r ,  t hc i t  a i c  no t  mrn \ '  : iAns  i n  - 1he
s k v  t o  c h e e r  t h r ' h e ; r r t  o f  i ' n  e d i t o r l  \ \ ' e

i duld have liked to havc ofiere'd promises

n [  a  b i ggc r  and  he t t e r  (  nns l r u ( t o r ' '  h \

r hc  t nd "o f  t hc  \ ' . a r .  bu l  l l t r ' r c  a r '  no  i n t l i -

cat ions of  ant ' - imDrovcment in thc--paper
oosi t ion.  Hosl"r 'or  

'  
l  our  edi tors r r  i l l  con-

i  i n r r c  r o  D rod t t ,  ,  i t -  ( ' t n s l  r uc to r  o f  as

l r igh a starndard and qual i t r -  as possib le '
i r l l d  r v e  h o p c  t h e t  i f  o u r  l r r s t r ' \ ( ' t l n q s l f r
canno t  i n ,  r ,  : , s ,  i n  r r e i gh t .  l r r '  l r i i l  a t  I '  i r : t

i rnprove in qual i t r ' .

Co-operation

Our o ld f r iend l l r .  Cvr i l  \ \ ' r ight ,  rectnt l r
rhoned the s'riter riglit in the nliddle c'i
lome pcnci l  chcs ' ing di r t 'c t  cd at  prepar inc
t  h is edi tor ia l .  On being in{ormed of  thc
r rn r c i t v  o f  i deas  r c i gn ing  a t  t ha t  t ime ,  h t
i  o lutr t t ' t ' red 1o st ' r td srr tnt '  suggt 's t ionsl  Thesc

I ' roved so int t ' r t 's t ing 1 l t ; l t  s  e c l  l ikr '  to
i r r r n te  som,  o f  l t i s  r ,  ma rL -s  h '  r '  i n .  l I e
, i  r i t ,  s  -  l n  t h ,  sho r l  sp , , c t  u f -  t \ \ 1  n1 \ ' - 6 \ ' t s
\ ' ( .ars thc l3RCl has emcr{ed l ronl  l ts
i . r nb r l o  s t : t g t ' .  h  r t c : r l l i ng  t he  ea r l l  davs  o f
t i r t ' less,  i1 r r : rs not  sur l ) r ls lng 1o near o l

N O T
' t l l E  

U l ) l T O I i S  i r t r  i t e  o r i g i r r a l  c o n l r i b u t i n n s  o n
q  , 1 ' 1 ' s q 1 i , , r t  ,  i  r : L , l i , '  s r r h j . ,  r . .  . \ l l  I r a t e r i a l  u - e ' 1

n i l l  b e  l r a i d  f o r .  - \ r t i c l e s  s j r o u l d  b e  c l e a r l ! - \ r 1 1 t - t e ! ,
r ' , e i e r a l ' i t  t r ' t ' e r v r i t t e t r ,  x r l J  n l l o t , , g r a l l l ' ' h ^ r r l d  b e
.  l e r r  a r i , l  - i ' : , r p .  D i e g r a r r r 5  f l e e d  l r n t  b e  .  l a r e e
, ' r  o e r i e c t l \ '  t l r a i r n .  a s  o u t  d r a u g h t s r r l a n  r s i l l  r e -

i i r a i v  i n  n r o s t  c a s e s ,  b u t  r e l e r a n t  i n f o r m a t i o n
. h o u l d  b e  i n c l u < l e t l .  - \ 1 i  \ 1 S S  m u s t  b e  a c c o n r p a n i e d
b1' a starnped addresserl  snvelope for rqr l l '  < ' r

' - ' 1 6 1 , I r '  t  l ; r i m i n *  t h a t ,  t l r a t  n t r v  f a n g l c d
r , l ,  l ,  * . r r l d  I l o l  l ; i s l  f o r  l ong .  I t  r vas  doomed
ro {a i lure l ron the star i  in  their  minds'
This fa i lurc hosevct  d id not  come and i t
, l i t l  n , , r  .  ' , m c  b e c a u s c  o f  t h e  g r e a t  l e a m
uork  o [  t h "  eng ince rs ,  announce rs  and  a l l
,  nnn . c t r d  r r i t h  b roadcas t i ng  rn  t hose  da l s '
l L  r r ; r s  r h i s  t eam sp i r i t  s : h i ch  he lped  1o
rnake British broadcisting the finest in the
rvorld, :rnd it is this self same 

'team spirit'
shiclr should tLssist everv amatcur today to

overcome his difhcultics and be an example
to him to give a helping hand to his fellorv
amateurs. ' I t  is ,  hoivevir ,  regret table that
i n  a  r vo r l d  t h i ch  i s  s t i l l  show ing  t he  sca rs
ol  r rar .  56pc of  the co-operat ive spir i t  has

L, '  cn lost ;  or  pcrhaps a bet ler  word $ 'ould
be ' {orsot ten'  .  "

TherJ is no nced for us to enlarge on this
rou i c .  . \ l l  o f  us  kno rv  i ns l ances  o f  l ack  o f

66' -6pc1al  ion bets een the more erper ionced
and^the beginner.  Let 's  t rv and be a l i t t le
rtrort .o-n1ri'.,rtive s'hether'on thc air or at
rhe c lub r i i th those ne\rcomers to the game
rrhom u e mav meet during the coming year'

Short Wave Listening

Those rcaders rvho lakc thc "Short  Wavc
\es's s'ill knorv that s't' :ire trving to en-
cOuraga short$avt :  broadcirst ing l is tening'
For r r ' : isons given in our Novembe'r
'S . \ \ ' . \ .  ed i 1o r i a l ,  * e  { ee l  t ha t  nuch
r.r lore int ( ' r ( -s l  could be taken br '  the man in
the .st re( '1 in the enter l : r inmint  value of
shortrv:ive brottdc:rsts. Thosc rvho constmct
l rnd opt ' ra le short  $: tve recci lers,  coulc i
hr lp g ie: t t iv  bv interest ing thci r  { r icrrds in

thc ' i r  accornpl ishments.  I f  lhcr-  rv ish lo
JLrr lhcr  the interest  o{  their  l r iencls,  mav \ \ ' ( '
suggest  th: i t  our latest  pt tb l icat ion,  

' - 'Thesc

Yon Can Flr ' : r r . "  ipr ice-2r ' - i  posl-paid)  rv i l l
nr:1]i.' a Irost Lrse{Lil introdtrclion tjila,.H-

I I ] B S
r e t u r n .  E a c h  i t e l r 1  n r u s t  b e a r  t h e  s e n d e r ' s  n a n r e

a n d  a d d r e s , s ,
Colt t 'orgrr  REVIE\\ ' .  \ [at r , facturers,  pub-

l ' . h i r " .  e r c . .  a rq  i nv i t ed  t o  sub rn i t  .  samp les  , o r
r r . t o r t t t a t i  t t  o f  r l e \ \ '  I ' r o d u c t s  l o r  I e l  l e s  l l l  l n l s
sec t ion .---r 't- i, 

c0RnESPONDENCE should be aldrgssed
, o - 1 1 n " , 1 i ' ,  L ,  r c t r u c t o r , "  5 7  I t a i d a  \ - a l e ,  P a d d i n g -
ron .  Lor rd . r t .  \ \ ' .q .  Te leph^ne CL- \  h57c .

AUTHENTIC AND UP-TO-THE MINUTE INFORMATION ON V.H.F., BROADCAST BAND AND

AMATEUR ACTIVTTES IS GIVEN IN OUR MONTHLY PUBLICATION "SHORT WAVE NEWS."
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Dluking a Sturt
No. 5 of o series of orticles describing the progress of o newcomer to constructionol work

By G3AKA

E nou  t o r t r t '  t o  t h t '  hna l  i ns ta l r nen t
o{  th is st ' r i t 's  of  l r r t ic les.  dea' l ing
r v i l h  t hc : r c1u : r l  op r ' r : r t i on  o f  t hc

r tc t ' i ve r .  I t  mus l  l r t '  a  ra lher  c l i s tu rb ing  fac t

1 ( )  s ( )1 l i i  l ha t  hor r -ever  good a  rccc iver  i s ,  i t

. : in1ro1  ho l ) ( '  1o  g i \ ' ( '  o f  i1 . ' s  l rcs t  l tn less  th t
o p c r : r 1 o r  r i p l r r o : r c h t ' s  i t s  h ; r n c l l i n g  r r i t h  c : r r e .
p : r t i c r r c t  r u t r i  c o m n r o n  s t l t s r ' .  \ \ ' r ' h l L v t  b t ' t ' l t
l ; ross ing  th rough a  p i l c  o I  l r re -s 'a r  and

1)os i  \ \ ' a r  r i r ( l io  mag. rz ines  a t td  i t  bec : r rne '
: rpp : r rcn t  th ; i t  the  s1 : r r  DX-er .s  l ' e rc  in  mos l

cascs  on lv  l t s ing  s imp l t  re  c t  i vers .  l l : rnv

opr ' r ; r to rs  s i lh  t ' l : i l ro r :L1r '  co t t t rn r t t t i ca t i c , r l t s
r r ,cc ivc rs  ln l rc l t '  on l r '  : I  vc r \ '  l roor  shos ' ing

coml ; : r r l c l  rv i lh  l l r c i r  r I l ( ) rL  tnodes t  co l -
l c : rg t rcs .  The amount  o f  succr 's -s  ach ie r , 'ed  on
t h t ' s b o r 1 .  u i r v c  b a n c l s  r e l i r ' s  t o  a  g r e a l t
r ' \ t r n t  o n  t l r t '  1 r ' 1 ; t '  o f  a c r i : t l  : n ' ; t i l l t i r l c '  i t t r d
or r  thc  : rc l .u :L l  gcor r r ; rph ic : r l  loc :L1 ion  o i  the
r t ' cc iv ing  s ta t io t t .  b t r t  i t  rs  : r  * ' t  i l  c l t ' hncd
{ rc t  l l l a t  thc  g r r ' r r1 r ' s t  i r ss r ' t  i s  to  be  ab le  to
h : rnc l l r  : r  rccc iv r  r  rv i lh  in l r ' l l i ge 'nce .  - \
s i n r l r l c  r r ' c c i v t ' r  i r r  1 h e  h a n d s  o { . l r )  r ' \ -
per i r 'nced l i s ten t r  s ' i l l  do  nrarvc ' l s l

\ \ ' i th  r : l r r . : r1  1 r r 'p ic l : r1 ion ,  le  handec l  over
rhc '  0 ' r - -2  to  ( i t ' o rge ,  uho u : rs  hav ing  rn r tch
r l i l i i r : L r l 1 r '  i n  c o n l r o ) l i n g  h i s  c a g l r n e s s .  \ \ ' i t h
h t , : rc i l rhoncs  < lonr te11,  hc  s ta r tec l  l  t t rn ing  r r
i t ' r r  kno l rs  :Lnd l r r ' t ; rn tc  tnore  d t -spot tc len t
r , \ ' e r v  r n o n r t l r l .  I r r  h i s  i  r t  i t c r r t e n l  h e  l t i r c l
t ' r ' r ' r r  f o r ; o t t r ' r r  1 o  s u i l t l r  o r r  t h t  r r ' c t ' i v t ' r l
F ina l l v  rca l i s ins  th is ,  hc  s l ' i t chc 'd  on- -
on lV  to  b0  r r ,$ ; r rc l r ' r1  l ) \ '  i r  1 . ' r r i l l c  sc reech
rvh ich  dcr i fencd h i r r r  Io r  sorne  rn in r t tes .
" \ \ 'ha t ' s  r l rong? "  ; rs l i c t l  ( )L l r  innocent .
That ' s  r rh t ' r t  h t :  le : r r r r td  h is  l l r s t  l t ' sso t t  in
i rand l ing  a  r r ' c r , i v t . r .  In  I - , i s  p r r l in r inan '
l n r n i n g  o f  a l l  a v a i l l r b l c  c o r r l r o l s  h l  h : L 1 1  s e 1
ever r ' lh i r tg  a1  " fu l l  r r r t '  so  1ha1 no t  on l r '
u a r s  v o l u n l i ' : r 1  i l s  h i q l i l s t  l r u t  1 h e  r r ' : r c 1 - i o r t
t  on l ro l  \ \  i r s  so  ar l r ' : r r t c t r l  1 l r i r1  r ' x t  i ' ss iv r - '
i c , t ' r l - i r a c k  l r : i d  r : : r u s r ' d  l l r t  s l t  1 o  g o  i n t c
v io len t  se l f  -osc i l la t ion  .  Ther r ' {o rc .  s 'hcn
6 r r l  s r t i l c l r i n a  o r r  v n l n r n e  l t ) d  r n ; r t  t i o r t  r o l r -
t ro ls  s l ro r r ld  b r  se t  : r t  rn in imun.  anc l
adv i rnced s lou ' l r .  : rs  r r :qu i re r l .

' Ihc  
s t rcngt l r  o f  s igna ls  r r ' cc ived  l ' i 11

depr 'nd  u lx rn  s t ' r ' r ' ra l  f ; rc to rs ,  lnongs t  thent
the  e f f i c icnc t '  o f  the  aer ia l  svs tem and the
preva i l ing  rc 'cep l i r in  conc l i t io r rs .  There ' fo re
n o  g i v c n  d c q r c l  o f  r o l l r l i o n  f o r  t h c ' r ' o l u r n c
cont ro l  can  bc  adv ise 'd .  l ru l  i t  shou ld  bc  se t

1 4 0

in sttc.h a \\':rv as to allos' reasonablt'
str{'ngth for thci average station receivable
I t  can be advanced, then,  for  rveakcr
sigrrals or clecreased for the porvcrful
' loc:L ls."  Thc re:rct ion contro l  is  of  vast
i rnportance in such a rect ' ivef  as our three-
.':,1.-er and shoulcl bc masterr:tl at thc
t  : r r l iest  opportr tn i t r ' .  i lav ing recovcrcd f ronl
1hc bi : rst ing th:r t  h is ears had receivcd,
Georgc proceedcd more cautiouslv rvith his
tuning- in,  lear- ing the volume set  about
hal f  ta l '  in .  Thc t l rs t  najor  fanl t  rve found
and th i i  is  contnon,  s ' : ts  th:Lt  he uas onlr
using one-handed conlro l .  In other words,
he turned thc rc i ic t ion contro l  up and then
slirrted tuning roturd for a stlition. When
he had located an in lerest ing s ignal  hrr
returned 1o tht '  reacl ion cont . ro l  for  f t t r lher
ad jus lmen t .

This is  i r t torrect  l t t r  n: tx i tnLrrn cort t ro l  of
the lcceiver. The corrcct proccdure is 1tr
Lrse one hand for the reeLction and one for
tl-re tuning. In this u'av, one can be juggled
ag:r inst  thc other unt i l  the s ignal  is  a1
peak strength.  Though th is is  not  so im-
portant  for  porverfu l  s tat ions,  i t  is  essent ia l
i f  anl '  srLccess in l . t t t t i t tg in the mole c lusivt '
s tat ions is  to bc at ta ined-and af ter  a l l  thc
thr i l l  of  D\  I is lening is  concerncd in get-
l ing tht '  r rnrrsual  rathcr  than the evcrvdar
st:rtion. \\-hilst on the subject, a few words
o r r  r l r n  h r n , l l i n , ' o f  l h o  r c r c t i o n  c o n l r o l  \ \ i l l
not  come am:iss,  s ince i t  is  so importanl .  10
grasp thc :rrt. The reaction should lae ad-
v l rnce' t1 to the exlent  that  the val \ -e goes
into osci l la t ion,  th is ef lect  being not iced bv
r  l r i s .  i n  t h e  h e r d l , l r o n c s .  ( B ; r d l v  d c s i g r r e , l
s1 r:righ1 rr-ccirr.rs irrc r-enorvned {or tht'
"p1op" or  "scret 'ch" l 'hcn t l rc  delet : tor
r ' : r l v t ' i s  f o r ce ' c l  i n t o  osc i l l a . 1 i on ,  bu t  t h i - s
should never happen in a u 'e l l -bui l t  r r ' -
cc ivcr l .  -Jr- rst  bclor i '  the point  r rhere the hjss
. takcs place ( i .e. ,  just  before osci l la t ion) is
the most sr .nsi t i r -c operat ing point ,  and th is
is rhc ooint  r rhere thc 66n1v6l  p l1sf  [o <n1
rliri 'n rcceir-ing thc ri'eaker stations. \\'ith
the deteclor  in osci l la t ion,  the rotat ion of
thc. banclset c:rpacitor s'ill result in manr'
u'hislles in the pl-rones. These are heterodvnt,
r v l r i s t  j c s  c r r r sod  bv  i  hc  i ncom ing  s i r n : r  I s
f", ' i r .  ' , i i l ' ,  i t ' .  

' t , . ' ,1 
".t- i i i" i i"""" ?;.o-

duc, 'd bv "react ion") .  In th is \ \ 'ay morse
(C\\ ' )  s lat ions ere c:rs i lv  reccived and thr '



R A D I O  C O N S T R U C T O R

set  should bc kcpt  in osci l la t ion rrh i ls t
Jistening to these signals. The reaction con-
tro l  should also bt '  set  just  into osci l l : r t ion
rvhilst searching Ior tclephony stations and
then eased out  of  osci l la l ion rvhen the s ig-
nal  has been located.  This is  o{  imrnenst '
usefulness s 'hen looking {or  ver l '  ueak
stations, since thc lerv l)res€'nce of a
rvhist lc  u ' i1 l  indic; r1t '  that  : r  s la l io l r  is
fherg-{hg 5nmp signal  cor-r lc l  easi l r '  } re
m i s s c d  i f  n o  l , r ' a t  n o l r '  \ \ , r s  u s t  d . -  T h e
strong{,r  

'phonc 
stat ions rv i l l  bc heard inte l -

) igent lv  even though the detector  is  in
o s c i l l a t i o n  h u t  r r i l l  h e  s r r l ' j ' r  I  t o  s o m t  d i : -
tor t ion and b;rckground hiss.

Thercforc, ,  the golde,n ru l { 's  to observr '  : r re
1o advanL-{ '  the rcact ion t i l1  the set  is  just
i n  osc i l l a t i on ;1o  t L rnc : i r ound  i n  o rde r  t o
st , lect  a s ignal ;  1o dccrc 'ase tht '  react ion t rn l i l
t h c  sc t  i s  j us t  be lo r v  osc i l l a t i on  po in t : 1o
r e - a d j u s l  b o l h  r c r c t i o l ]  . r n d  l l l n i n g  ( o n 1 r , , i >
- . i lnu I  taneousl  r ' .

I t  m:rv bc : rskcd,  and indeed \ \ 'as b\-  1hc
l , r i gh t  G lo rg , .  r r h r  i t  i s  n r ( css ; r r t '  1o  t t r ,
both contro ls at  the s l lne t ime. The
:rnsrrer  is  t l rat  in a i  s( ' t  o{  such i i  natut t '  as
our 0-r ' -2 i t  is  incvi table that  the amount
of  c: r lxrc i l : rncc nct 'dr 'd to push the deleclor
in lo osci l l : r1 ion ui l l  r ' ; r rv  f rom i rand to
band. In otht . r  r rords,  the set t ing of  thc
reacl.ion control for maxirnurr-r rc'sults ri'i l l
br- 'd i lTerent  for  onc l )ar t  of  thc tuning
r : r ngc  t o : r no1he r .  Th t ' d i t J c rence  mav  no t
bc great  but 's ' i lhout  having contro is ad-
vanced s imul l ; rnt 'ot ts lv  sof le of  the leaker
stat ions In:n '  e:rs i l l  tx '  rn issed.

Whcn th is pr incip l r '  has bet 'n absorbed,
searching for  stat ions mi l \ '  cornmence. \ f  i th
the bandspre: id capaci tor  set  at  zt ' ro.  the
trandset  luner should be'  rotatcd unt i l  a
"band" is  encountered.  Despi te in i t ia l  im-
prc'ssions, it rvill soon bc discovert'd that
thcre is  somc sort  of  orc lcr  in the al locat ion
of  ch:rnnels uscd bv stat ions.  Rroadcasters
, ' r e  a l l o c , r l | d  L , r n d s  s u c h  3 s  1 . 1 .  I t , .  l ' , . 1 5 .
. .J  1 metres,  s h i ls t  amateurs ar( .  a l located
l ' ' ' n d s  e s  t h n  l f t , 4 0  a n d  E n  m c l r n  r A n g r ' s .
Thr"rs therc sill be several groups of stations
on c:rch coi l  bets 'een l  h ich onlr '  ccm-
r n '  r c i a i "  r n o r s {  ; 1 1 1 j  l e l e l , h o n r  s t r l i o n s  r r i l i
be hezrrtl. When :r bancl has been discovered,
br-  1.hr :  ro lat ion of  t l - re bandsct  capaci tor ,
t hc  l r r l t ds l , r r ' ad  . hou ld  t h ,  n  b , '  L ro t t g l t t  i n t ^
l l : r .  as  l h i s  a l l o r r s  mu t  h  f i n (  r  l l l n i ng  o \ - c r  t he
complete band. Onc s 'ord hcrc lhzr t  is  im-
pof tant .  I f  thc l i :Lndsct  crrpuci lor  is  scr
i r r r : rngcd th:r t  r i  i lh  rnaxirnum capaci t : rncc '

vanes  I u l l l '  t n cs l l  d  r  t he  d i a l  r r " d i ne  i s
ze' ro,  lhen the bancls l r read c;rpaci tor  shor-r lc l
bc l ikcwise : rd justr :d.  I f  thcsc ts 'o var iablcs
a re  no t  cons i s l en t  i r t  t h i s  r espec t ,  : r nd

having located : r  band on the main tuner,
rot : i t ion of  the bandspread rv i l l  not  br ing
in the stat ions required btr t .  s i l l  lnove away
{rom thc band instead of  cor-er ing i t l  So
n;rke'  cer t : r in that  thc dia l  reading of  zero
on both capaci tors is  e i ther minimum or
mtximum capaci tance in cach case.

Jluch 1o our sruprise, George {airly
quickl l '  l t ' : i rnt  thesc points and was soon
tuning in stations rvith comparative case.
Hc hzrd his troubles, but it rvas pointed out
that it took plentv of experience to earn
the oromotion o{ DX-er from a mere knob-
ts'id'dler. Even u'ith the verv slot' band-
- 1 , r r ; r d i n g  I r c  r r , r :  . t i l l  t r r n i n g  m u t ' h  1 o o
fast and this rras pointed out to him to
bc detr imental  1o a succe-ssf t t l  c : r reer of
short rvave listening. Thcn came the inevit-
a l r lc  qr . rest ion of  shat  bands to l is ten on for
] re 'st .  resnl ts.

This subject  is  one that  p loves there is
morc in short u'ar-e listcning than merell'
t r r n i ng  ' l a t i ons  i n -a  sub jec l  t ha l  cou ld  E l l
lcrY nanv pages.  Horvever,  thc cssent ia ls
to remember arc that the higher {requencies
( los 'er  s-avelcngths) are best  rcceived
during d:i1'light rvhilsl the lorvcr fre-
quencics th igher r ravelengths) :ue bet ter
du r i ng  d ; ' r kness .  Th t t s .  \ \ ' e  gc t  t ho  l 3m .
h r n r l  r l  i r c  l , e c t  d r r r i n g  t h e  e r r l l  a l t e r n o o n s .' ' "  "  _ ' -  " " 4

16m. dur ing 1:r1. ,  : r f ternoons,  19m. la lc
a{ternoons : rnd t :ar lv  evenings,  25m. erar ly
'  \ ' e r i ngs  and  l a " l e  e l en ings .  and  so  on .
Se:rson:r l  changes of  condi t ions a{ Iect  th is,
and other factors too, br-rt it may be relied
on as a good general  guide.  L:r1er,  crper i -
ence  s ' i l 1 : r l l ou ' f o r  t hese  va r i a l i ons  1o  be
1: iken into a icc()Lrnt .

F i na l l r ' ,  : L  l o r r l  o r  t \ \ o  on  cond i l i ons .  I f ,
o n e  d a r .  l r , r r J ! - r  a n 1  s i g n . ' l s  , ; r n  h e  h r ' ; r r d
e rnd  evcn  t he  regu la r  s1 : r l i ons  a re : r lmos t
inaudibk-.  do no1 scrap the receiver!  The
f : rc lors af lec l ing short  \ \a ive propagal ion arc
nn rLccoun l : r b l e : r nc l  t he re  a re  o { t en  r v i de -
s l r r c : r r l  f ; , dn -o r r t s .  som( . l i n ros  f o r  d r r l s  and
somct imcs for  onlv hours.  Also qui tc of len
the {ade-out  rv i l l  r i f iect  some bands and not
o th r ' r s .  . \ t  i l s  b ,  s t  : ho r l  r r r r ' "  l i s l nn i ng  i s
crrat ic ,  but  even sc immense pleasurc and
hours of  enjoymer) t  r ro therc for  the asking.

Though lh is is  the f inal  insta lmc'nt  of
" l l : rk ing i l  Star t , "  i t  is  not  the last  you rv i l l
be he:Lr ing about the nou'  f : r rnous Gcorge.
He is sel t l ing dou'n n icelv l ' i th  h is rcceiver
llrt from rvhat rve can gather he has plans
:r f ( )ot  10 fur ther d isturb our peace of  mind!
So, don' t  be sr"r rpr iscd i f ,  in  a couple o{
months t ime, he coln{ 's  on thc sccne again
rvith some f urther material for the neu'-
comcr 1o constr t tc t ion I

t4l
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The Straight Reeeiver
Part 6

By  H .A .  Emm

Tone Control

f \  XTRE.Nl l t  t idr l i t  1 of  reprodrrct ion is

} { ,  no t  one  o l  l he  p r i n ra r y  6b jeos  o I  t he
'U ar ' . rag" short  . i ; , r ' .  l ls ten-r .  Having
received a signal, he is concerned only- that
i t  should be as readable as oossib le:  wi th
t r  l l phon l  ,  o f  cou rsc .  d i s l o r t ' i on  can  n l r r
or even ruin a signal, and to this extent,
good quality is necessary. Readabilitv, it
rvill be found, can be greatly improved i{ the
range of :rudio frequencies reproduced in
the speaker or ohones can be controlled.
Backsround nois^e and other mush can be
largely eliminated b1' attenuation of thc
upper frequencies, and control of the lorver
register does much to ofiset any tendencr'
to microphony, rvhile it often proves bene-
ficial in reducins interference from sta.tions
in rvhich the cairier is modulated :rt a los
frequency,  and in e l inr inal ing 'kev 

c l icks.  
'

Thc most popular  form of  tone contro l
consists o{ a iap:rcitor in scries s'ith a
resistor, the lattci gcnerallv variable. These
zlre most of te'n connected in the output
s l age  o I  t hc  r ecc i vc r .  e i t he r  i n  i l r "  con i r o ]
gr id or  a.node c i rcui t ,  l roth t r 'pes being

shorrn in Fie.  9.  - \ t  - \  the contro l  is  in the
rtnode circuit, the amount of by-passing
through the cap:rcitance C1 being governed
br- the setting of the r-ariable resistance VR.
\\'irh output pentodc or tetrode valves there
is a tendcncv to high-pitched reproduction,
due to the anode imoedance of the valve in-
,  r '  J \ i ng  r r i t h  f r equencv ,  and  i t  i s  usua l  r o
or l -sct  th is br  provid i r ig a f ixed amount of
tone correction, achieved generally by the
connection of zl small capacitance C2 across
the anode ioad impedance. VR/C1 can also
be rvired in parallel w-ith this impedance,
instead of as shorvn, and in fact this method
is to be preferred, as the voltage stresses
. ' ,  ross i t  r ro lo* 'ered and the r isk-  of  brcak-
dorvn. therebv lessened.

In Fig.  98 the tone contro l  is  shown con-
l l c ( 1 e d  i n  r h c  r ' o n l r o l  g r i d  c i r c u i t  o f  r h e
output  valve.  In the anode c i rcui t ,  the
anode load inpedance is re lat ively lou ' ,
; i r ) d  t ho  b r  - pass  cap rc i t ance  C l  mus i  bn  o f
t l r e  o rde r  o f - . 0 i l 5  pF  o r  l a rge r  i n  o rdc r  t ha l
i t  should have a reaclance suf f ic ient lv  lorr
to be ef fect i r .c .  In the gr id c i rcui l ,  hoierer ,
r l re t ransform.r  secondary or  gr id leak h:rs
: r  . o rnp r re r i ve l r -  h i gh  impe l l i n c . .  and  r

I : ig .  9 , t
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Indeed, in Fig.  9R the combinat ion VR7'C1
can be replaccd bv a .0005 pF var iable
,  i r pac i l o r ;  as  i r  t l o i n l  " f  i n t r ' r . s t .  t h i s
. , . i , n scm|n t  i s  us " . l  i t t  ' " t n ,  o f  t hc  ,  t t n -
rnerci;rl receivers.

A  v a r i a b l e  c a p a c i l o r  c a n ; i l s o  i r c ' c o n -
nected bet$een the anode and the contro l
gr id,  g iv ing a {orm of  ncgat i r -e { t 'ed-back.
I t  is  vcrv imDortant  in th is c i rsc,  holever,
that  the- capaci tor  used should have ade-
quate insulation trctrveen the trvo sets of
r lates.  as : r  brr : rkdos n rvould mean the
application of a high positive potential to
the conl.rol 61rid, and consequent danage to
the valve g 'ould fo l lou.

A method of controllins the lorver audio
frequcncies is  shorr  n in Fig.  I0.  l l r  re.
determined by the setting of the potentio-
meter, the grid leak is returned either to
the negative line direct, or via an AF
choke .The reactance o{ an inductance rises
u'ith frecuencr'. so that g'hen the choke is
effectivel-v in'circuit. the result is a boost
of the higher frequencies only. The arrange-
ment of Fis. 9 can be combined br- insert-
i ng  a  capac i t ance  as  shosn  i n  b rok "n  l i nes .
thus giving a one-knob control enabling the
choice of top cut, normal reproduction, or
bass cut  at  rv i l l .

Where reception is confinr'd 1o C\\', using
a reacting detector or a superheterodyne
receiver employing a beat frequency oscil-
lzrtor so that the u'anted signal appears as
:r note of dehnite frequencr', then the
resonant DroDcrties of a tuned circuit can
be put  to-go6d ef iect .  As shorrn in Fig.  11,
the srid circuit consisls of an AF choke
l r r ned .  b1 -  a  p ; r r a l l c l  capac i t ance .  t o  t he
frequency of the t'anted signal. Unrvanted
signals at  othcr  { requencies s- i l l  be
:r t tenuatcd.  For good resul ts,  1so snch
stages s i l l  be necessarv owing to l i te
clilhcr.rltv of obtaining a high Q 

' in an
inductance at  audio {rcquencies.  - \  250 mH
choke  t uned  by  a  . i  pF  pa ra l l ,  l  t apac i t o r  i -
: ugges t r . d  f o r  i '  l 0 { r ucs .  no le ,  t he  r ' l r ok *  p r ,  -
{erably being rround on a porvdercd i ron
co re ,

T R U C T O R
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THE EDITORS INV'TE

Constructional articles suitable for
publication in this joumal. Prospective
writers, particularly new writers, are
invited to apply for our "Guide to the
writing of Constructional Articles"
which will be sent on request. This
guide will prove o{ material assistance
to those who aspire to joumalism and

v'ill make article writing a real
pleasure!

Constructive criticisms and suggestions

on the magazine. Let us know what

1'ou like and what 1'ou don't like.

Details and, if possible, photographs,
of vour workshop or ttd€n."

o
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A
Short
Waae
EeonornA
Two

o
An efficient
"Al l  Dry"
Short Waver

o
By
Jack
F isher

\E t l i to r ia l  - \ - t t l t  ;  I -h t  . i r cu t l  t ) t  th is  re re i t t r ,  t ' tqeher  ; . r th  sontc  L r t t ' i  t r , t tes ,  o r tg i tn l t l ,  ap t ' tear t : t l
i t t  lhe  " l l t '  I ;a lour i l c  I ( t c t t i  u "  - ' t  u ru re  i t t  s l ia t t  I l -a i r ,  - \ ' 4 ; ; ,5 .  r 'h t  au lhor . l , ,  . r r '  i r lu 'n t la t td
i | i th . r tqu t .s ls . f r_ t r ; fu l l t r  t ldu t l .  l l t t ' /  l t t  .1 , ' tu t , l  t r  n r t t ' \ ra ] ' r  to  ho i . . t ,  son t t  l t f  n t t :u ! ra .phed s fue ts
t t . , u , l c  " - t  l l t t  t , l , , d t t :  f . ' t ) t l ,  . \ n , , .  t h ,  t . . t . , . J  J t a t ! , t , 1  , u r l r  . t t ! .  r . , 1  . , .  t t . , l , . . l  . l l r .  l : i , l t , r  1 , ,
d r \ . t t t 4  1 l t . . . . 1  i t t  l n l l  l . . t  l h ! . ' , , t ; t . . t l

l) ijl.-EItIaNCIi 1o the circuil di:igrarn
Ft u ' i  l l  shos lh:r  1 t  he rc 'c t ' i r . i . r  is  a^L  s l r a i gh t  r i f  t he  0 - r . - 1  r . r r r i e t v  and  t ha t

i 1  us r . s  . (  r , n ( )mv  o r  " ; r ] l  r l r r , l  r . . r l r ' , . . .
T l t c  u s o  o l  l h i s  t 1 1 ' r . , ' l  r ' , r l r *  t l i . j , , . n . , .  n l ' 1 1
l l rc  need for  accrrr r ru l : r tors,  a i ro int  s ' t ' l l
u'orth re,membering if the reccivir is to tre
u-scd,  as the or ig inal  model  sas,  {or  port -
able pur l ;oscs.  - fh is f i rc l  ,  combincd ui l I i  the
s i z c  o f  t h t ' r r ' c t , i v c r  ( ( r i n .  x . 1 ] i n .  x  . 1 ] i n .  i n
c.abine' t )  rn:rkcs for  a 1rul r , .  Porta l ; le short
\ \ ' : tYcr,  ( )n( i  th; r t  c :L l t  l t t :  carr ied:rr0utrd $. i1h
( ' t i  s( ' .

_ , , In thc or ig in:r l  r t 'cc ivt ' r ,  - \mcr ican tvpc
lN-5 r 'a l r . r 's  lerc usecl .  ShoLr l r -1 r t . ; rc i r . rs l ind
these v:r lvcs unolr ta inable,  lhe Br i t ish
eclu i r -a lcnls must  bc nsed and, as lhesc are
tal ler  th:rn thci r  Amcr ican countc ' rparts,  i t
wi l l  neccssi l :L1c incn. : rs i l rg thc hr , ighi  o{  the
cabinet  b; '  about one inch.

144

The Circuit

Thc sal ient  fealures of  the c i rcui t  rv i l l  bc
e-asi lv  obserr-ed b1- refcrence 1o Fig.  1.  The
:rer ia l  is  couplcd 1o thc pr imarv uinding of
ther 6-pin c l i l  v ia the srnul l  r . : r r iable capa-
ci tor  C I  .  The otr ject  of  C1 is  to permit
zrdjustntents to be made to the dcgree of
cottpling so thah reaction rvill be imooth
ovt ' r  1he r- :Lr ious bands to be covc' red,  and
i t  is  intpor l : rnt  that  th is caPaci tor  should,
thercfore,  i rc  insulated f rom thc metal
chassis bv insui iLt ing s 'ashers.  The I tF s ig-
n:Lls :rrc' incluced frorn the prim:rrr. to the
grid u'inding of the coil and are tuned b1-
1he bandstf c:rp;rcitor C2 and thc band--
spread capaci tor  C3. The sr : lccted s ignzLl  is
then : rppl i r :d to 1he gr id of  thc detector
r ' :L lvc V1,  r lh ich is  operat ing under the
leakr ' -gr id dctector  condi t ions.  The s ignal  is
then :Lnrpl i f ied and zrpJrears at  the 

-ancde
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v r  l N 5

l : t u  r  I J t , , t t e l i , ' , t l  t ' , t , t r t l

v2  tN5

secl ior ]  { ) f  the valr -c togethcr $ i1h a propor-
tion of unrectificd RF. This RF is pre-
ventcd {r()m rc':iching the audio frequencY
stase bv the RIr Choke but is re-introduced
back into thc srid circuit via the reaction
coil, rvhich is magnetically coupled to the
gr id rv inding,  in iorrect  fhase 

- to 
ampl i f ) '

thn or ig inal  i ignal .  The amount o i  th is " feed
l r : r t h  

' i s  
j o i n t l v  con t ro l l ed  b1  1 [ r '  p re - se t

caoacitor C4 and the potentiometer R2, the
latter being used to vary the potential
appl ied 1o the screen gr id of  the detector
vr ive.  The purpose of  C6 is to prevent
e\traneous noises u-hen R2 is being
adjusted.

The. audio frequencv stage is resistance-
capaci t i ince couplcd to the detcctor  stage by
R4/C7, and the capaci tor  C8 is to b1' -pass
to earth any RF that might have escaped
t h , .  R F  (  h o k o .  T l r ,  ; r l r d i o  s i g n r l  a r r i v i n g  a t
the grid of VZ is furthcr amplified by this
valvc and appcars : rcross the anode load-
the phones.

Constnrction

For construct.ors rvho rvish to make their
orvn chassis, a piece of metal is required
:rncL shonld be cr:t and drilled as shorvn in
Fie- .  l .  The s ize of  th is metal  sheet should
be 8l in.  x  7 in. ,  rvhich,  rvhen bent into
shape, rv i l l  g ive:r  chassis measur ing 5+in.
x  - l i n . ,  r v i l h  a  I , 1 i n .  suh -chass i s  space .  . \
rnctal oanel is also required and this should
measur;  6 in.  x 4,1 in.  

^and 
should be dr i l led

:ts shorvn in Fie. 3.

The panel  is  f ixed lo the chessis br '
morns uf  the lugs and f ix ing nuts of  the
ootentiometer R2, a.erial trimmer C1 and the
bhone iack.  The panel  should over lap lhe
i  h:rss is 

-  
bv . l in .  lo enable f ix ture to the

cabinet. Ii has been decided to omit details
o{ the cabinet as individual constructors
may have their orvn choice in the way of
oeslgn.

The next task is to mount the variable
caoacitors, r'alve bases and so forth and
thin to commence u'iring up. It is recorn-
mended that rviring should be carried out

t2
Connectiotts for Eddystone 6-pin coil holder:
( r \  l )ar th;  ( . i1 Statorblcz;  131 Earth;  ( .1\  Cr;

(6\  Anode of  l t t ;  (6)  C4.
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Fig. z. Dtnrcnsions.for Chassis
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I-ig. q. Lnder Chassis Layout

rrith 1 E su'g tinned coppc r rvire, rvith
s]'stoflex sleeving. except for the batterv
le:rds shich may be of any good quality'
nrulti-s1r:rnd flex. No difficultf in rviring
should be exper ienced i f  the lavout  as shos'n
i n  F i g . . 1  i s  ce re fu l l v  f o l l o r r ; ed .  Th "  t i r s t
s1r ' l )  is  to rv i r r :  up lhe f i lament leads of  thr :
la lves : rnd then C5 and Rl  c: rn be hred.
The lalter cornponcnts should be soldered
e'r t r t  melv c losc to thc gr id cap of  1he
r l ,  l o r  1 r ' r  t  r ' ] t ' ,  , r s ,  m . r t '  l ; e  c r  nn  { r om F iq  i
F ; r i l r t r '  t , '  ; r d l r , . r c  1 r r  t h i s  r n , r t  o r * i l r -  r ,  s r L l r
i r r  i n : r , ' i ' . l r r v  ; r n ' l  r . l r d ,  s i r , , l ' f ,  r  f l " i t s .

\ \ - h rn  t hc ,  u i r i ng  h : r s  b l en  con t l t l e t ed .
( ' ( )nn{ 'c1 thr '  l rat tor i ls  : rnd.  bc ' {orc inscr t ing
the r ' : r lvr .s,  takr '  : r  rneter  re:rd ing across pins
2 and 7 of  l rot l r  r - : r l res to cnsure that  not
more  {h r rn  1 .5  \ ' o l t s  i s  b r : i ng  app l i cd  t o  t hc
1l l ; r r .nt .n1s.  ] l :urr , '  consl . ructors rv i l l  not
I )ossess a mul l i - r : inge meter and in th is casc
;rn or t l inarr ' { las}r  i :L lnp bulb can be usld as
an  e ' fTec t i v t , sn l r s t i l u t t . .  l f  t h r :  bu l b  "b ' l o * s , "
1hc u- i r ing shonld bc r :areful lv  checked as
j t  r r  i l l  

" ,  
r , l , r ' i ' , r r s  1 l l : r t  l h '  r '  i s -  a n  H T  s h o r t

sonrr ,u ht . r r ' !

Operation

To operate the set, plug in coils, vah'es,
and connect the aerial to the stand-oli
insulator at the rear of the receiver. Switch
on the set and rotate the reaction control
in a clockrvise direction until a faint hiss
is heard in the ohones. Then turn the band-
set control uritil a "chirping' is heard rLnd
slacken ofi the reaction until the reccivcr is
just belol' the point of oscillation. Having
selccted the required band, the f inal  tunins
is carricd out bv means of the slorv motion
dr i r -e ( the bahdspread contro l ) .  I f  r ( ' -
act ion is  not  obtained,  or  i f  the react ion is
too l ierce.  adjust  the preset  capaci tor  C7
unl i l  resul ts are sat is factorr" .  Once set ,  th is
e  r p , r  i l o r  necd  no t  l r e  ad j r r i t nd  r : l ' r i n .

Should react ion disappear over ccr l iL in
u ' r t eb rnds .  ad jus lmen i  o I  l h r  ae r i r l
t r immer C1 rv i l l  a l lorv osci l lar l ion to be
obtained. Verv satisfactorv results har-e
hccn  o l ) l r i ned  on  l l l i s  l i t t l i  r ece i ve r  r r s i ng
an  o rd i r r a r v  ' L '  shaocd  ac r i a l  and  no  ea r t l i .
The author did nof exoerience anv hand-
, . r r , . , ,  i i r nc r '  e fTec l c  h r r t  shou ld  r eadc rs  ex -
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Cortr t tc t iot ts  Jor t \  5 i  n/ i  rs  tn.s ;  ie t t td . [ r , : , t t t
utders idc\  :  (Pi t t  r l  Rlanh :  \Pi t t  z)  Fi l rLnt t t t l  . '
tPrn 3)  ,4t toda;  (Pin q)  Scrt t t t  gr id;  ( .PLt t  5)
B lanh ;  \P i n  6 )  B lanh ;  \P i t t  7 )  F i l an te t t t ;

(Pi ,n 8)  Blank;  ( I 'o f  ( 'a f  )  Cot t t ro l  gr id.

pcrience this fault then the addition of a
good earth system should eIlect a cure.
Remember, horvevr:r, that earth connections
r r r u s t  b c  s h o r t ; r r r r l  d i r c c l .

LIST OF COMPONENTS
C.apacitors
C1  3 -30  ppF  l r immcr

c o N 9 T R U c T O R

C2 160 ppF
C3 15 ppF
C+ 175 ppF (approx.)
C5 100 ppF (s i lvered mica
( ' 6  o . l  pF  pape r
C7 fJ.01 pF paper

Resistors
R 1  5 1 , 1 ^ ] r v a t t
R2 .t0000^ potentio'merer
I{3 -56666^ 

"r 
watt:

R.l 50000^ 'r rvatt
R5 I  M--  I '  sat t

Miscellaleous
Stand O{I  Insulator  (1)
Cer:rmic Octal  valve base I '
Six-pin ceramic coi l  base (1)
Shrirt l ' irve RF Choke (1 )
. l a ck  p l ug  and  sccke t  ( l )
D rv  Ba l  l e r r ' ,  90 r ' .  i r nd  L5 r  .
Slorv i l Iot ion Dr ive (1)
Va l ves :  1N5  (2 )
Double Pole Single

srvitch ( 1 )
Reel of 18 srvg tinnccl copper rrire
Systof lex s leeving (- l  lengthsr
S n t  n f  n l r r c - i n  r n i l <  t c i \ - -. - f l n

( 1 )
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A Yariable Frequency 0scillator
Describing o versoti le ECO unit with

combined crystol oscillotor

By G2ATV

(  \  I \ (  F l  r  l r "  : ,  : r r r n n r  i o r r  o I  r m . , t t . r r r  1 r a i l s -
\  I r r i t t i r r g .  r l r *  t r s i .  o l  r ' ; r r i ; r l , l . - f r , ( l u , r c _ \ '
V  , , * t  i l l : r l r , r .  I r ; r s  h r  c n m e  i l r t r e r s i n ; l i -
populerr ,  : rnd 1hc posi t ion u hich t ' r is fc,d
I) re- \ r 'ar  of  th, '  ln1j61i t1 '  of  s t : r t ions 1si19
cn'sta l  contro i ,  u i th : r  minor i tv  of  \ i l i ( )  s ,
has nos br ,comc completel r .  rer .ersed.  Thcre.
have btrc.n,  anci  doubt less rv i l l  cont inue to
be.  ar l . ic l r .s  publ ishe d in the Rar l io press
cleploring this state o{ afairs-but the
censLlre shor-r lc l  r t ,a l l r -  l ;e adr l ressed to cpr-
ta in so-crr l led opr ' r r r tors.

Thr.  crvst ; i l  is  aclnt i t ledl r .  the most stable
f , ' rm  o f  osc i l l : r l o r  f r cq r i ,  r r c r .  con l r o l  i r t
present in cr is tcncc,  yet- i t  is  <rui te oossib le
for  _ l r : rd dcsign and ior  faul l i  adj is tment
t o  l cad  t o  a  ch i r pv  no te ,  a  T7  s i gna l ,  and
ircquencldr i f t .  r ' r . r ,n though crvstal  contro l
is  used.  The r ' ; r r iablc f rcc l iencv-osci l la tor  is
certainly ntore responsive to- misuse, but
shonlcl not bc conclemned on th.is count
alone.  Given care in construct ion,  and de-

s ign,  p lus in le l i igent  oper:r t ion,  the VFL)
can tre as elllcicnt as its crr,'stal controlk,cl
(  o u n ' , . r 1 ' , r r l  .  r r i t h  t l r -  a d d ,  i  : r d v a n t a g t  O i
f r eq r r r . n t r ,  - a t  - r r i l l  ope r r t i on

The cxciler describcd in this articie has
nor-  bccn in use for  some considerable t imt,
- n5  i 5  a l l  R .C . " . r ppa ra tus  bc fo re  be ing
committ.ed to print-and has produccd re-
ports equalll ' as good :rs were forthcoming
uJrcn its crvslal controlled predecessor rvai
un  t hc  , i i r .  i t  shou ld  l r e re  be ' no tod  t ha t  t h i s
r ' -xc i ter  rvas designcd to be used in conjunc-
t i o , r  w i t h  r hc  vo l t : r gc  r equ la t cd  pone r  supp l r .
u n i l  $ h i ,  i r  r r l s  r L  5 a 1 i l , . , l  i n  l h e  T u t v ,  i 9 q 7
issuc of "Short Wavc Nervs." 

-Wiitr 
tni.

supplv the note has invariablv becn re-
po r r cd  as  T9  o r  T9s ,  bu t  i he  os i i l l a t o r  can
of course, be used s'ith anv other rvell-
des ign .d  po r re r  r r n i t .  I n  a r i y  c ; r se  i t  i 5
essen t i a l  i n  t he  i n l c ros t  o f  f r cquen r  r  s t ab i l -
i t y  t ha l  t he  power  supp l l .  l og i t h . r - \ \ i t h  i t .
accompanying heat be situated clservht rr.
than in the same cabinet .
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O Stability

A careful  chr 'ck h:rs l rc ' i 'n  kepl  orr  stabi l -
i1v and dri{t. \\'hcn f1r-s1 s\\'itchcd on, there
is 'considerable dr i { t -some 3 kcs.- for  a
{erv minutes unl i l  thc valve }reaters have
reached almost norm:il s orking temperar-
ture.  This is  Jol loucd br '  : r  s lorv dr i f t  dnr ing
the next  hal f -hour rvhich amounts to sonr i '
I  kcs.  on thc {r rnd:rmc'nta l  output  f  re-
q l r c n c ) '  r a n g { .  t . t . i  l k . .  h a r r d ) .  F r o r r r  t l r o n
on, the f requencl '  has not  bet 'n obst ' rved to
, l r i f t  t h r : , r r , ' l r  r n n r ,  t l r . r n  . r  . f u r t h t  r  I  k r s .
t h r o u g h o u t  a  r t h o l r ' r ' r ' o n i n g  o n  t h e ; r i r .  I n
r , ' : r c r i c e  r h i s  h . , s  r r  s r r l l c d  i n  m a l t r  s o l i d
QSO's of  : r  hal f - l - ror t r  and more ui lh crvsla l
l i l l c r s  i n  ope ra l i on  a t  t he  o the r  end .

T h i s  i .  a r r i t e  s a l i s f : r c i o r r . ,  a n d  h a s  e n a b l o d_  " ' '  ' "  ' 1 "

us to makr '  uso of  a d i recl lv  cal ibrated dia l .
l Je1o  aga in  \ \ c  mus l  m i r ke , r r t  nhso rv l l j on -
the Transmit t ing l - iccncc c lear lv states tha, t
r vhc ro  t he  s .nd ing  appa ra lus  i s  no t  c r vs t ; r l
contro l led,  the sending I requencv shal l  be
measured l 'henever necessar\ ' ,  and on al l
nccasions rv l rere thc sendinq f requencv is
changcd ,  t o  an : t ccu racv  o f  no t  l ess  t han
+0 .1  pe r  cen1 .  The  ca l i b ra ted  d i a l  i s ,
there{ore,  not  in lencled to rccord the operat-
i r r q  f r cqucn rv  f o r  l oq - ke r ' p i ne  l u rposes .  I t
r r i l l  s i v e  t h c  { r e c r r e n e v  s u f l i c i . n l l t  : r c . u r -
ate lv for  a l l  purposes r ihere the cxci ter  is
used as a \ \ ' . r \ ' { 'meter (a useful  funct ion) and

it is also conveni€nt for rough setting to
an\i desired frequencl' ($'ithin I kcs. on theany desired frequency' (ri'ithin
fundamental  output  band).

Stability is excellent, too,
being used regularly *.ithin

The exciter is
a {oot of the

key, and has sufiered its fair share of jars,
knocks,  etc. ,  but  has never yet  jL lmped
Irequencl'.

O The Circuit
Norv for a glance at the circuit, as shorvn

in Fis.  1.  A 6F6 r 'a ive is  used as an
electron-coupled osci l la tor ,  rv i th fccd-back
arra,nged in the usual manner via a section
of  the gr id rv inding Ll .  The tuned c i rcui t
here has a high C7L ratio in the interests
of stability, and includes no less than four
separate capacitors. The bulk of the capaci-
tance is provided by C3, rvhich is fixed in
value. C1 is a variable for band-spreading.
C2 is for band-setting, and C4 is a. very
small value variable which is used for zero
setting of the dial and which is adjustablrr
from the front of the panel. Bias to the
oscillator is provided solely by the grid-
leak R1. The anode and screen HT suool ies
r r r .  b rok rn  bv  t he  s r v i t ch  S l .  and  a i e -  f ed
frorn a 150 volt source, preferably stabil-
ised. The anode of Vl is untuned, l'hich re-
duces the output some\1'hat, but has the
advantage of rendering the frequency un-
affected by adjustments to the tuning of the

+ lsov
S I
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100
0 . 0 1
pF

L l .
c.l
c-1

1 5 0

?  V l : 6 F 6

[ ; , ,  f

C2 25  pp l ;  C . t .  C7 ,  C12
-350  ppF  ( see  t ex t )  C6 .  C9 .  C10
5 p p F i s e c l r , x t l  C E  0 . 1

V2:6V6

Theore t ica l  C ivcu i l

ppF Cll  1tr0 ppF
pF R1, R2 50 K--

R.3 150 I{"-

R1 2-50 K--
For delai ls of coi ls,
chohe,  e tc . ,  see  tex t

Cr ogt "q*\
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follorring stage, :rnd pcrmits ol the dial
bcing di rect ly  cal ibrated

The second stage fulfills trvo functions.
The su'itch SZ in the grid circuit allorvs the
r':rlvt' to operate cither as a doubler {ollorv-
i ng  t h r '  ECO.  o r  as  a  s ,  l f - con tu i ned  c r ys ta l
contro l lcd osci l la tor .  In the lat ter  case 51
is left in the open position in order to
avoid any confusion as to rvhich is the cor-
rect carrier. The values of components used
in this sccond stage rvere decided upon
from the angle of eflrcient rvorking as a
doubler, but in practice do not unduly
afiect operation as a CO. The RF output is,
i n  f ac r  s r c r Jc r  r t hen  usod  as  a  C ( )  t han
rvhen s'cirking as a doubler.

It u'ill have been noticed bv norv that
t hc  l ' -C (  I  i t so l f  i s  no i  keved ,  ; r nd  so  t h i s
stage cannot bc used for BK rvorking. The
reason is that it *'as found impossible to
cut orit all traces of chirp rvhen keying this
stage, despite many experi.ments. It rvouid
scem that one reason is the variation in the
intcr-electrode capacities oI the valve
caused by the changes in the valve tem-
perature u'hen keying.

Horr  cr ' ,  r ,  BK rvork ing can st i l l  be in-
du lg r ' d  i n  by  kc l i ng  t l t e  sccond  s tage  \ ! hen
this is operating as a CO. When used as a
doubler, keying V2 brings rvith it no prob-
lem oI  chirp,  and also cn: ib les the operator
to "s\roop" on to any desired {requency
s'ithout radiating to the discomfort of
o l he rs i  - \ s  a  CO,  t oo ,  t l r i s  s l agc  i s  von  con -
venient as a means of providing check fre-
quencics against the calibration of the
I |CO rrrn ing dia l ,  the zoro point  of  lh ich
c:rn be adjusted "spot-on" bv means of  C4.

The : rnodo of  V2 is  tuned in the usual
rnannfr  bv L2/Cl l  .  This c i rcui t  has a higher
1, /C.  ra l io than t l ia t  in the ECO, as
s t ; , l r i l i t v  i s  n o  l o n " c r  t h c  m a i n  c o n s i d c r l -
t i o n .  a n d  a  l r i i h r ' r  L ' C  r a t i o  1 ' r o d u c e s
g rea t r ' r  R I i  ou l J )u t .  

- f  
h ree  t e rm ina )s  g i ve  a

c l r r ' i c ,  , ' f  c ; l 1 ) ; r c i l i r n ' o  l r  l i n k  c o u p i i n g  t n
the fo l lorv ing stagc(s) .  Ther output  f rom thc
lrnil. bv the u'ar', is sufficient to drive a
pa i r  o I  S07 ' s .

a Components

Bc {o r c  l ca r - i nB  t ho  c i r cu i t . : r  { es ' r vo rds
n ra t - l r e  oPPor tune  on  t he  ac tua l  compon -
r 'n1s.  rv i th rcgard to their  construct ion or
nr : r tcr i l r ls  ust 'd in thcm. An txc i ter  should
be bni l t  as : r  precis ion instrument,  and not
as thc hook-u1;"  rvhich so of tcn is  t rhc
caLrsc erf prcjudicc against a \rFO. In par-
l i r  u l .  r l r ,  r r l r o l o  o f  t h c  o s ,  i l l a l o r  s t a g e
shoukl bc constmcted rvith good qLralitl '
r :ornp{rrr 'n1s.  I -1.  I - l  and L3 are home-rvound
on cer: rmic lorrners.  and l ' i l l  be descr iLred
l a t e r .  T h e  r ' : r r i : r l r l r ' s  C 1 ,  C 2 ,  C l  : r n c l  C l l
nust  l rc  of  the ai r -d ic l r :1 i lc  tvpe,  having end-
l r l r r t r 's  of  lorv loss mater ia l  ,  and must bt ,  of
so l i c l  r ons t ruc t i on .  C l3  and  C .5  a r c  a l so  i r n -

por lant  f rom the angle oI  stabi l i t l '  and f rce-
dom {rom frequency dr i f t ,  and should be
of the silver-mica or silver-ceramic
varietv.

The coupling capacitors C7 and C12 mal'
be of the moulded mica types, or better.
The decoupl ing capaci tors e i t ,  C8,  C9 and
C10 are not so important, and here the non-
inductive tubular capacitors are quite suit-
able, though moulded mica are better but
more expensive. The RF choke in the anode
of V1 calls for no comment. except that it
should be ef f ic ient .

The srvitch Sl may be of thc QMB on-off
tvpe, but 52 should be of the Yaxley pattern
for ts'o reasons, lorv contact resistance and
lorv capacitance betrveen adjacent contacts.
fhe four resistors are not too critical as
regards value, and a suitable rat.ing is one
rvat t ,  to lerance -r20%. They should,  of
course, be non-inductive, and therefore not
rvire-rvound. Glass valves are shown in the
illustrations, but the metal types are more
compact and equal l ! '  sui |able.

There remains the drives and the cabinet
and chassis. Several good quality drives are
nos' zrvailable at reasonable cost; the most
important considerations are rigidity and
lack of backlash. Rigidity is also the point
to look for in the chassis. oanel and cabinet.
I t  rnuv involve harder r i 'ork in construc-
tion, 

'but 
anv flimsiness rvill result in

mechanical  instabi l i t r ' .

O C-onstruction
'Ihe 

cabinet shorvn in the illustrations
measurcs 12ins.  long by Sins.  h igh by 6ins.
d r . cp .  Th i s  pa r l i c l l l r r  shape  i s  no t  cssen l  i a l .
of course. but it does enable a very suitablc
lavout to be adoptcd. All the components
are mounted on the chassis and panel ,  so
that the VFO can bt' rvithdras'n as a com-
p l { . 1 '  \ vo rL i ng  un i t  i I  r r c cess r r \ ' .  The  ] ] ane l
m , . i r : u r , . s  l 2 i n s .  l o n g  b 1 '  E i n s .  h i g h .  a n d  l h -
c h r s s i s  1 0 . 1 r r r s .  l u n g  l , r ' 5 l i n s .  r v i d e  b v  l t i n s .
deep, : ind the lat ter  is  f ixed to the panel
rvitl 'r its los'cr eclge ..lin. up from the bottonr
of the panel. This allorvs plcnty of roorn
lrndernealh fol those parts "below dr,ck.

The IICO ccnponents are grouped abovt-
and belos '  the chassis immediatelv behind
the largcr tuning dia l .  No dimensions are
q i v o n  I o r  t h e  p l  L c i r r g  o f  t h o s e .  a s  i t  s i l l
aLv i n r t s l v  d .pend  on  t he  s i zos  o f  t he  1 , ; r r '
t  i e  uJ l l  On t t r  r r s "d .  \ \ ' i t h  l  l r c  l  ype  o f  d r i r ' ,
shou'n, a mountins bracket is necessarr,' for
(  1 .  a n d  t h "  m o n n i i n g  o [  t h i s  p l r r s  t l r e  d r i r ' ,
should be tacklcd f i rs t .  \er t  comes thr .
po-s i t ioning of  C3 : r lso on a bracket- thc.
coi i  I -1 and the 6V6 holder.  Space should bc
left Lrets'een the holdcr and the coil for a
cortple of feed-through insulators, through
rrhich pass the cathode and grid connections.
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Feed-l h ro u9 h s

c .3
PA RT)

I " ig. : .  PIan t ' ie t i 'shozuing layout  of  ECO sect ion aboue chassis

o o

o / \ o
l V . l  /

o \_-1 0

o o

Tht, next steo is to mark out and drill
the holes for  S1 ( l ins.  d iam.) ,  C4 (scrcs ' -
clriver clearance), and the k"]- jack
(7/ I61ns.  d iam.)  The s ize o{  C4 rv i l l  d ic-
late the distance betrveen the cenlres of
these holes-q'e used one of the r:.r-WD
preset types which are so plentiful at the
moment,  st r ipping i t  down unt i l  oniv onc
l i sed  and  ono  mo f  i 6g  \ - ; r no  remr i ncd .  The
panel can norv be ilmost completed b1,'
dr i l l ing the holcs {or  the other dr ive and
t.he thiee output terminals. Cll h:rs I{T on
iroth fixcd and rnoving vanes, ancl must,
therefore, be mounted on an insui:rted
irracket, u-ith an insulated coupler, flexible
j o r  p re fe rencc ,  1o  l hc  d r i v c .

Two more feed-throush insulators can
no r l  be  " spo t l t d ,  '  

one  nca r  t he  f i r ed  and
one near the moving vanes, and then the
6V6 holder can be positioned and the hole
dr i l led ( l l ins.  d iam.)  The coi l  L2lL-3 is  set
on stand-o{Is fixcd to the panel s'here
sho rvn .  so  t l r a t  t h r .  ax i s  i s  a t -  r i gh t - ang les
ro  t ha t  o f  I . l ,  i n  o rde r  t o  m in im i se  an r -  i n -
' I r r c t i v r '  L U l r l ' l i n a  t l r a t  m i g h t  e r i s t  b r  r i r n ,  n

them. The only remaining large holes are
those for the dial lamp wiring ($in. diam.
to take a rubber grommet) , for the supply
cable (s ize to sui t ) ,  the swi tch 52 (usual ly
l in.  d iam.) ,  and the crystal  holder (a lso to
su1r. l  .

We h:n'e shorvn S2 and the crystal holder
mounlnd on the rear edge of  thd chassis,  as
in our case the crystal was required mainlv
1o give a calibration check point. \\here it
is intended to use the 6V6 fairly frequenlll.'
as a crvstal oscillator to drive the trans-
mit ter ,  

- i t  
rvould be more convenient  to

mount both the srvitch and the crvstal
l r o l d r r  o n  t h e  n a n e l .  i n  l i n e  u i t l r  t h e -  k r . r '
j a ck .  Th , . r e  i s  p l e r r t v  o f  r oom ava i l aL l e  f n i
this pr-rrpose, and thc operation rvould not
be afiected in any rray bv so doing.

The onlv components zrbove chassis not
so far nentioned are the trvo coils. Both, in
our case, rvere wound on ceramic formers
l l in .  d iam. The ECO coi l  L l  consists of  a
single rvinding of 42 turns, close-rvound, of
26 srvg enamelled copper rvire, tapped at 7
turns {rom thc earthv end for thc cathode

I,
t
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,.,- Polystyrene stri ps

Ceromic  fo rmer

,,Stond-of f  insulotor j

: - f ine(s coi l  LZ

1i ig.  .7.  -S/ io i i  i  ng construct totn l

connection. Tht: 6V6 anode coil has trvo
u'indings. L2 consists of 36 turns, also close-
rvound, of 24 s*'g enamelled copper. L3 is
of the same gauge u'ire, close-u'ound, and
has four turns; this rvinding is spaced at
about 20 turns from thc anode end-the
distanc-e is not critical-and is separated
{rom L2 by th in s l ips of  polvslyrene
cementcd parallel rvilh the ribs of the coil
former.  Af ter  rv indine.  both coi ls  were
thoroughly impregnated x'ith polystynene
cement.

The parlicular formers rve used are pro-
vided with thrce ros's o{ holes, making the
provis ion of  anchor ing points a s i - rnple
matter-just a question of enlarging those
ho les  s l i gh r l y  / ca re fu l  does  i t l )  and  us i ng
oBA  bo l l s  and  so lde r i ng  1ags .  The  numbe i
of  lurns givcn rhovc ior  L l  and L2 ma1-
have to be modi f ied s l ight ly  in indiv idual
cases, as str:iy capacitances s'ill no doubt
vary if a diflerent lavout is used. Thc
coverage rve obtained in our model rvas
3500-3673 kcs.  Through {ur ther doublers,
the 7 and 14 XIcs. b:rnds can be covered
bv some 1.50 and 100 degrees of
the dial respectivr:ly. If it be .i:i.hed to
cover the s ' t ro le of ' the prescnt  3. .5 I Ics.
l r and ,  C l  shou ld  ho  m ; r t l ' l  5 ( r  l t \  ; r nd  C . t
bui l t  up of  1u'o par: r l le led capaci tors having
:r total of 325 ppF.

Undcrneath thc chassis,  the kev iack,  Sl .
52 ,  C , t ,  and  t ho  c r vs l a l  ho l d r ' r  h i r - "  a l r . ed r
been ment ioned. The remaining componenls
s u c h  a s  t h c  r n s i s t o r s .  ' i , p r c i l o r s .  i n d  R F
,  hoke ,  i r r c  ; r l l  mnun l r ' r l  i i r  r  hc  r v i r i ns  and
so  do  no1  r l q r r i r o  ; r nv  l ; r rX r .  ho l ,  s .  F i g .  I
shorvs thc lariout of ihese-as rve arranged
thcm.  A l l  r . r i t h  ( chass i s )  connec r i on .  r i e re
taken to an r,arth line formed o{ 1.1 srvs
t inned copper * i re,  bent  over at  each end
and soldered 1o ts 'o of  the valveholder
scrervs. The multi-s'ar. cable from thc oorver
unit is connected t<i tags on a rnorinting
s l r i p .  1 o  r o m o v I  i r n \  : t  r t i n  o n  p a r t s  c r ) n -
nec. tcd to thc var ious l rads.  The s-holr .  iob

\ '-- 
Link Lf 

/

d t t a t l s  oJ  P ,1  co t l s  t Lz j L3T

should bc u ' i red up rv i th r ig id i ly  as on(.
o f  t he  ma in  cons idc i a t i ons -n i i r h i ns  sma l l e r
than l6 srvg s ' i re should be uscd fo1 rv i r ing.
except in the case of heater and dial liinip 

'

leads u'here 14/36 trvisted flex is best.
There now remains onlv the cabinet

s'hich, as mentioned previotisly, should be
a really sturdy affair. Anothcr most im-
portant condition, from the point of vierv
of freedom from frequency drift, is that it
should provide ample ventilation. To take
care of this, s'e made four 1s!in. diam. holes
along the top edge of the back, above the
valves, and provided also a row of $in.
d iam. holes alons the ends and back of  the
cabinet  bot tom. 

-

O Tests

\ \ 'hen completed,  the uni t  should f i rs t  be
tested {or shorts between the trvo nositive
HT leads and the chassis. Solder^ has a
nastv habit of dropping into au'krvirrd
places! There should be no reading in each
c , r so .  Thcn  p l ug  i n  t he  va l ves ,  connec i  up  10
the Dorver unit. ss'itc.h on and monitor on
, r  r c cc i r ' ,  r .  W i t h  s i gna l s  be ing  r cce i vcd .  l h ,
ne\t step is to ascertain that thc VFO is
operat ing rv i th in the amateur band. Super-
f luous? Jr :st  t r t '  occasiona' l l t '  outs ide the
l imi ts,  and see how manv hams can be
ln rged l  I f  co i l  f o rn r " r s  h r r ' -  h " , n  uscd  o f  l r
s ize di {Terent  to that  g i r -en in th is ar t ic le,
check up on both stages rrith an absorption
u':rvemeter to makc sure that both are,
operat ing on the correct  bands.  Then check
l l re f requencv r : rng.  r r  i th e crystal  con-
t ro l led s 'avemeter,  and adjust  C2 and C1
nntil the coverage is correct, leaving C4 set
ri'ith the moving r.ane half-in. If no crvstal
,  on l r o l l ,  d  r r aven re te r  i s  a r ' , r i l ab l e ,  s i ud r '
t ho  l e rms  o f  t he  l i cence l

Table 1 g ives a l is t  of  vol tages and cur-
rent readings as measured at various points
in our model, as a guidc to the constructor
should the VFO fai l  for  somc reason to
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fo l lorr ing stage,  and permits of  the dia l
' r . i ng  d i r cc l  l v  r , r l i l r r a t cd .

Tlie second stase {ulfills trvo functions.
Th r  ss i l ch  S l  i n  t he  s r i d  c i r cu i l  a l l o ss  t he
valve to opcrate eithei :rs a doubler follorv-
ing the liCO, or as a scl{-contained crystal
contro l lcd osci l la tor .  In the lat ter  case 51
is left in the ooen nosition in order to
ar-oid anv confusibn ad to rvhich is the cor-
rect c:rrrier, The values of components used
in this second stage rvere decided upon
from the angle of efhcient rvorking as a
doubler, but in pr:rctice do not unduly
aIlect operation as a CO. The RF output is,
in fact, greater rrhen used as a CC) than
rrhen rvorliing as a doubler.

It l ' i l l have been noticed bv norv that
t he  F -Co  i l s c l f  i s  no t  kcvcd ,  hnd  so  t h i s
stage c,rnnol  bc rrsed for  BK u 'ork ing.  The
reason is that it s'as found impossible to
(u t  ou t  a l l  l r aces  o f  ch i r p  r vhen  kev ing  t h i s
stage, despite many experiments. It rvould
seem thal one reason is the variation in the
inter-electrode capacities of the valve
caused bY the chingcs in the valve tem-
perature when keying.

Horvever, BI{ rrorking can still be in-
du lged  i r r  by  kn r i ng  t he  second  s l age  r i hen
th i s  i s  o1 ' o ru l i ng  as  I  CO.  When  used  as  a
doubler , -kcying'V2 br ings rv i th i t  no prob-
lem oi  chi rp,  and also en:rb les the operator
to "ss-oop" on to any desired {requency
rvithout radiatins to the discomfort of
other-.] -\s a CO, too, this stage is vetv con-
r-enient as a means of providing check fre-
quencir:s against the calibration of the
f lCo t r rn ing dia l ,  the zero point  of  rvhich
clLn be adjusted "spot-on" bv means of  C4.

The : rnode of  V2 is  tuned in the usual
r . r f rnn{ ' r  i4-L2/Cl l .  This c i rcui t  has a higher
LiC. ra l io th:rn that  in the ECO, as
stabi l i tv  is  no longer the main considera-
1 i on ,  and  a  l r i l h ,  r  L  

'C  
r , r 1 i o  l r r oduc r ' s

g re r tF r  RF  ou1 ; ru1  .  Th r ro  l e rm inJ l s  q i ve  a
clro ict -  of  capaci t ; ince or  

' l in l i  
coupl ing to

l l r r  f ,  l l n r r i n g  s t a l n / s ) .  T h l  o u l p t t l  J r o m  t h c
uni t .  bv thc u 'ar ' ,  is  suf f ic ient  to dr ive a
pa i r  o l  .S07 ' s .

O Components

I l c f o re -  l eav i ns  t he  c i r cu i t , : r  Jes ' r vo rds
nr:rY be ol )J)or tLrne on the actual  compon-
ents,  rv i lh resard to their  construct ion or
nratcr i ; r ls  usld in them. . \n txc i ter  should
be bui l t  as : r  precis ion instrument,  and not
as thr :  hook-up" rvhich so of tcn is  the
cause of  prc judice against  a VFO. In par-
t icular ,  lhc u 'holc of  the osci l la lor  stage
s h o u l d  b , . c o n s t n r c l c d  r v i l h  g o o d  q r r a l i t t '
co l npo l r r  n l  s .  T -  I  ,  l . l  and  l J  11p  l 66e - i v l r r nd
on ceramic lornrcrs,  and rv i l l  be descr i i rcd
l a te r .  

' I he  
r ' : r r i a l r l r ' s  C l ,  C2 ,  C  I  : Lnc l  C11

must l rc  of  thc a i r -d ie lc '1r ic  t1 'pe,  having cnd-
platr ,s  of  lorv loss mater ia l  ,  and must be of
so l i c l  t ons l r t t c t i on .  C -3  and  C5  a r c  a l so  i r n -

portant from the angle of stability and free-
dom {rom frequency drift, and should be
of the silver-mica or silver-ceramic
varletv.

The coupling capacitors C7 and C72 rnay
be of the moulded mica types, or better.
The decoupl ing capaci tors C6, C8, C9 and
C10 are not so important, and here the non-
inductive tubular capacitors are quite suit-
able, though moulded mica arc better but
more expensive. The RF choke in the anode
of V1 calls {or no comment. exceDt that it
should bc ef f rc icnt .

The srv i t ,  h Si  may be of  the QMB on-of l
t1'pe, but SZ should be of the Yaxley pattern
{or tu'o reasons, lorv contact resistance and
los' capacitance between adjacent contacts.
The {our resistors are not too critical as
regards value, and a suitable rating is one
r lat t ,  to lerance - t20%. They should,  of
course, be non-inductive, and therefore not
rvire-rvound. Glass valves are shorvn in the
illustrations, but thc metal types are more
compact and equal l l '  sui table.

There remains the drives and the cabinet
and chassis. Several good quality drives are
nos' available at reasonable cost; the most
important considcrations are rigidity and
lack of backlash. Rigidity is also the point
to look for in thc chassis. panel and cabinet.
Jt  rn, tv involve harder u 'ork in construc-
tion. but anv flimsiness rvill result in
nechanical  instabi l i t r ' .

O Constmction

The cabinet shosn in the illustrations
n le r su res  l 2 i ns .  l ong  b1 '  S i ns .  h i gh  by  o i ns .
dcep. This particular shape is not essential,
of course, but it does enable a very suitable
lavout to be adopted. All the components
are mounted on the chassis and panel ,  so
that the VFO can be sithdras'n as a com-
1 r l r , e  r vo r k i n3  i r r r i t  i I  r r ecossa r r ' .  The  pane l
lneasures 12ins.  long bv Sins.  h igh,  and tht :
chassis 10l ins.  lonEl  bv 5l ins.  rv ide bv l f ins.
deep, ;rncl the latter is fixed to the panel
ri'ith its los'er edge iin. up from the bottonr
of  thc p:urc l .  This a l lo*s p lenty of  roorrr
rLnderneath for those parts "below d('ck.

Thc ECO componcnts are grouped abovr.
and belos' the chassis immediatelv behind
lh "  l a rq . r  t un i ng  d r : ' 1 .  - \ o  d imcn l i on *  a r , .
g i r e n  f o r  t h o  p l d . i n g  o I  t h e s o ,  a s  i t  $ i ] -
o b r i ' r r r s l r  d c p o r r d  o n  t h r ' s i z e s  o f  t h e  l , a r
t i c r r l r r  p r r l s  r r s o d .  \ \ ' i t h  t h e  l y p e  o f  d r i r '
shos'n, a mountins bracket is necessarv for
C  l  a n d  t l r e  m o r r n i i n g  o f  t h i s  p l r r s  l l r e  d r i r ' ,
shonld be tackled f i rs1.  \c \ t  comes thr :
nosilionins of Cl-also on a bracket-the,'
coi l  I -1 and the 6V6 holder.  Space should be
left bctu'een the holder and the coil for rr
co r rp l e  o f  f eed - f h rouqh  i ns r r l r l o r s ,  t h rough
rvhich pass the cathode and gr id connect ions.

I J I
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Masurement

A n o d i , r r t l l s
Scr t , t .n  vo l ts
Anode cur ren t

Ser r :e t r  cur ren t

-A.nocle volts
Screcn vo l l s
C a t h o d e  v o l t s
^ \node cur ren l

Screr 'n  cur len l

- \ r rode vo l ts
Scrcen vo l ts
CrL thode vo l ts
- \node cur rcn t

Scrern  cur ren t

TEST READINGS

Reading Where Measured

rrF6 ECO
Iletrveen A lnd chassis
] 3 ' . t ' . r o rn  A  end  chass i s
I n  so r i , s  a t  A  (osc i l l a i i ng )
f n  se r i es : r t  A  ( non -osc i l l a t i ng )
In ser ies at  B (osci l la t ing)

In ser ies at  B (non-osci l la t ing)

6\16 ,\S DOLiBLER (DRIVEN)

2-10r ' .  Betseen C : rnd chassis
2 10r- .  Betu 'een E and chassis
5.5r ' .  Betrveen D : rnd chassis
15m.\ .  In ser ies at  C
2-1m-{,, In series at C (oII-resonance)
17m^\.  In ser ies at  E
1.7m-{.  In ser ies at  E (of f - resonance)

trV.r AS CRYST,\L OSCILLATOR

250r ' .  Bet t 'een C and chassis
2-50r'. Bets'een E and chassis
.5r ' .  Betn 'een D and chassis
1lmA. In ser ies at  C
36m-\ .  In ser ies at  C (non-osci l la t ing)
7m.\ .  In ser ies at  E
- lm-\ .  In ser ies at  E (non-osci l la t ing)

I  5 ( ) r ' .
1 -5(  t r - .
Em,\ .
l 5m . \ .
1 . 6 m A .
2 .3m. \ .

rommet
C4 -r

J a c k

5 l /

lKeY

Fced-througr insulctors

.-.(O1t 'tl'.r\

C x - :

c5 @r

i  l ,  1 , , i  ;  [ - , . 1 1  t - , 1 1 i ,

Xtol
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operate propcr l ) - .  Tht '  actu:r i  rcadings o1l-

t i i "ea * i t t  
^ to 

.somc extent  depend on the

s ,  ns i t i v i t t  oJ  t h t  m ( ' ; r su r i ng  i l r s t r umcn t  i t n . d

. L u e  a l l o u i , l r ,  '  s l r , , u l d  b c  m a , l ,  [ o r  t h i s .  - \ l l

i " t t ^ c .  l ,  e d i n g s  \ \ ( ' r .  1 ; t k ' l l  b r ' l r r t '  l t  l l l e

, r o i r r t i  n , , - " , 1  and  t ho  chass i s :  cu r ren l  t ead -

i n o =  . * . r ,  1 ; r k (  l t  \ ! i t h  t l t e  m c l r ' r  i n s e r l e d  i n

sei ics at  the poin ls rn l i rke 'd.  Vl  rncasure-

ments \{:ere talien rvith the r-alve oscill:r'ting,

and thcn rvith the control grid shorted to

1'12ssl5-i1 each c:rse V2 rvas srvitched tcl

the crvstal position rvith the holder. empt1"

\r2 measurements \\'erc taken both as a

doublcr and .rs a C(), :rnd with the anode

circuit tuned to rt'son;tttcc and then ofi-

i "so.u. t "" .  L3 rcmainct l  unloaclecl  througl . r -

ou t .

O Calibration
Attention has :rlreadv bt't.n dr:irvn 1o the

sect ion in the t ransmlt l ing l icence $ 'h ich

states that the sending frcqucncr- must be

mcasured l hcnever nt'cess:rr\', 'tnd snen-

" " " .  
t n "  f r equ ,  ncv  i s  ch ; t ng td .  The  ca l i b r r t -

t i on  o f  t he  VF ( )  d j a l  i s  t hus  1o  be  rega rd { c
as . r  matter  of  convenience in enabl ing
cu i ck  sc t l i ng  t o  anv  l l a r l i cu l ; r r  : 11 ' p ro r tma le
1 ' r eou "ncv :  a t  t he  same  t imc .  i f  undc r l i ken

"^r6fr l l r j ,  
i t  does al lorv the VFO to fu l l i l l

,, most use{ul Junction as .} heterodvne
\raveme1.cr.

C a l i b r a t i o n  i :  r e a d i l r  d ( ( " n r l ) l i s l t c d  b ) '

mo r r i t o r i ng  on  a  r ecc i r ' ,  r  and  bca l l l l g  l nP

sienal {roin the VFO rvith thc harmonics
frim a 100 kcs. crvstal sub-stilnd:rrd, that

f rom the VFO bein!  adjusted 1o zero bcat '

This rv i l l  g ivo marker poi l l l  s  a1 {rcqu'  nc;

multioles 5f t00 kcs. s:hen tht: receiver is

set tci the 3.5 llcs. band. Further division
g i v i n g  5 0 . 2 5  a n d  1 1 . 5  k c s .  p o i n l s  ( o n  t h t s

{und ; imen la l  3 . . i  l \ I c s  sca le )  can  b r  ob -

rained bv su' i tching the rcceir -cr  to the l8

- \ l c s .  l , a i r d ,  and  6oa t i ng  VF (  ) .  l l a rn l on i ( s
r r i t h  t hose  f r om the  sub -s t : t nda rd  h rum

these  l , o i r r l s  u  { r i t 1 r [  can  e ; r . i l v  Le  p r '  pa r *d
rthich. r'ith thi Coverage uscd in the pro-

totfpc, can be read to rvithin 1 kcs' on

thJ ' -1.5 NIcs.  ot t tput  range. With a 180

degree dial, one dagree u'ill approximate 1

kci .  us inq a stra ight- l ine f requency c i t l l : r -
c r t o r  f o r  C l .

The direct-c:rlibration dial shorvn :in the
j l l u s t r a t i ons  i s  ma rkcd  a l ong  t he  ou te r  o I

t h "  s i x  cnncen l r i c  sc : t l es  ; ' t  i n t e r r ' ; r l s  o f  l 0
kcs.  From these points,  r : rd ia l  (paral le l

u i th t ;o inter)  l ines are marked er tending to
l l l e  i nnc rmos l  sc . r l e .  Each  p ; r i r  o f  l hesP
r ; r t l i a l  I i n cs  i s  t hcn  connec t t d  bv  e  d i ' r gona l
c u n ' o  s h i t h  i n d i c a t e s  J  k c s  l ' o i n t s , u h t  r t - . i t
c rosscs  t he  i n l enen ing  se ; r l es .  : ucn  : l  ( l I a l

can be comfortably set 10 an acclrrac'Y or
-* l  kcs.  on the 14 n{cs.  band

l l t q t  i t : t r ) l
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J-uptteitor.s
By Centre Tap

CILLO\\ ' I \ ( ;  or l r  r ( .cent  infornral  chat
J l  u-n rr '5 i : tnrs i t  l r ; rs  i r , .err  proposed

1 l t : r t  o t l r ,  r  (  u m l ,  , n { . n l \  . l ' " u l u l  t r , .
britllv ri'r'ierycd in a similar tn:inner, so tl-ris
month c l rpaci tors of  thc var ious t t .pes are
deal t  r r i th.  F i rst l r ' ,  thr .  r ' i i r iablc o i - tuning
capac i t o r .  I 1  s i l l ' bo  Do1 ( .d  t h . r t  t hese  hz i v i
specia l ly-  shalrcd varrcs.  Thr. r -  are designecl
thus to fo l lorr  a g iven " larr ,  '  

or  ro p l t t  i t
morc s i rnplv,  to increase t i re i r  capaci t r :  at  et
g ivc 'n r : r t io in l r ropor l i r ,n to ar i  inc ieasecl
t . r rnrr .shment of  thc I ' tLt r t .s .  Gencral l r .  speak-
ing.  for  : imi t t ( 'ur  usr , .  i t  is  thc mechlLnical
s idr .  rv i th s 'h ich s 'e . { r { 'nrore concerned :Lnd
thr__lxr ints 1o look {or  in gocic l  design.

Tir t 'sr '  ; r r t - .  s t r t rq i l '  1 '11111,s,  iotv lo js insui : t -
t i on  ( i i nd  ( . \ ' . n  t ha t  n tus t  be  kep t  t o : t
lnrni r runt)  ; r rd a spindle bear ing l .h ich
rrvr 's  good c ' lcctr ical  cont i lc l  at  a l l  points
;rnd t lur i t rg l r lo\ ' ( .mr.r )1 .  Sornr:  oJ the 

^olc ler

and chc'apcr pat tcrns la l l  short  in the last
r ' , r l , u i r r ' t n r ' n1  

. p r r t i cu l ; r r ) ; . .  r r h i ch  i s  r | spon -
: r l , l t s  l o f  I l l I l f  i l n l S V  r , p r  f i r t l U n .

Thin varrr .s,  r 'sptc ia l iy  i {  of  brass must br
alo ided.  Thr: i r  ' 'spr ingincss" 

r :nder s l ight
shock or  r . r ' r .n sourrd u 'aves {rom the s l teaker
.st r ik ing l l r t rn,  rnav cause thci r  c :Lpaci tv
land thr . rs thc tuning) 1o \ .an ' .  . \  "p i ! t : i i l ' ' '
i s  esscn t i a l  1 . r  ( , ns11 r ( , pe r f c i t  con t i i t  bc -
1\ \ ' {cn thc ro l r ) r ,  or  moving,  vanes and the
connecl ion,  Jor s i lc 'nt  operat ion.

C)f  f i red capaci tors ihc mica tvpes i1r{ .
u 'e: l l  sui t t 'd  1o RF ci rct r i ts  as ther l  

- rernain

r  ,  ) n : l , r n l  r r  r l  l t  r ; r r r  i n g  l r t s ( l u F n (  \  .  T l t r  r
,  r ' n . i s t  o f  mo t r l  f o i l  ,  l c .  r r od t  i  seDa r ,L ted  b i
: r r i c , r .  t i q h t  l r  t . ) a m p o d  t o g o t h e r l  . \  n r o r ,
t r t o t l o r n  d e y o l o p r n r ' n t ,  t h r i  s i l r . o r c d  m i r . ,
1rpe.  is  s i rn i la i  but  ins l .cad o{  having Io i l
t ' lcc l rodes,  a s i l r -c ' r  f i lm is  deposi ted on the
m i c a  i t s ,  l f  .  r l r r  r r  I , v  q i r - i n g  a ' h i l h r  r  d e g r n ,
o f  s t r b i l i t r  r v i t l r  r i , r  I i k ,  l i h r . , , r l  o f  r l r r  , l l r , .
t rodes chtnsins lhci r  re lat ive posi t ions and
: r l l r , r i ng  i r r  c l r i r : i t . i 1 t ' .

Ceramic t : r l r ; rc i tbrs are s imi lar  to the
-qi lvcrcd rn ica t r '1>e,  but  thc die lectr ic  is  of
ru cr'rernic material instead of mica.

I t  rvould bc as s 'e l l  at  th is point  to con_
sic l i . r  thc mairr  uscs {or  f ixed capaci tors.
; rnr i  their  gcneral  c lassi f icat ion is 'sct  out
I  rc, l  r , rv .

Purpose Types Used
R I ;  cou I l i ng  g r i c l  f l i ca . - - s i l r . c , r  n r i cn

and bv-Jrass c:Lpa- and ceramic
cl1C)] s

Dccoupl ing,  ; r r t r l  - \F \on- inducl i r -e paper
coupl inv

Porrersmoothins tll;::l::l;l i.,,i ltn"'

I t  r r  i l l  l , o  s ^ c l )  t h r l  r h e  m i c a ,  s i ) r - e 1  r p ; , . "
and ccrarnic,  are al i  pr imar i lv  u_.cd for
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similar purposes :rnd their dilTert'nces zire
merely a matter of degree. 

-fhe 
l:rtter arr'

preferred s'here small ernd absolutcly con-
. i  - - r  ^ ^ ^ ^ ^ r r  i .  - . .  , ^ ^ u i r e d .

5 L d r r L  L d P d l r L r r s  J r c  r c a

Semi-Variables

Tl-re r':rlue of all cap.rcitors is depend-
(nt  u l )orr  th i '  th ickness and tho nature oj
thc di t ' lectr ic  betu een the pl : r tes of
mctallised surf:rces and this also govems tht:
v o l t r g e  s l r i c h  t h ' r ' r r e  e x p e | l e d  1 o  r v i l l r -
stand. Pre-si't, or semi r-:rriable capacitors
used for  l r i rnnr ing,  ctc. ,  depend on th is,
and :Ls t hel' are lightt'ned dorvn (or the
' .  , n . r  ,  111n , . ; h -d  I  t l r e j r  ca l , ac i t ) '  i t t c r cases .
Thc usn:Ll dielectrics are ait or mica, their'
c-liclectric constirnts being 1 and 6 rcspec-
t i \ .e l \ ' .  Proport ionatc lv r laxed papcr has a
tons t i r n l  o f  2 .

Paper Dielectric Capacitors

Thr 's , . r  consist  of  me1.: r1 fo i ls ,  nsual lv
aluminium, in l .cr lcaved * ' i th paper and
r  i gh r  I y  r o l l cd .  Thc  g rea t ,  s t  cncmy  o f  a l l
,  , r , r r  i t n r <  i s  n r , ) i i l r r r e  e r r r l  s r r e c i a l  r ) r r , -

r :aut ions ere take:r  in manufacture.  Pro-
lection al-co has tc be givcn against the
possible admission of moisture during
service so thcv are hermetically scalcd and
c:rre shoulcl bc taken to see that the sealing
i s  no t  d : r r n ; r qed .  Some  Da t t t r ns  have  l i t t  l r
rlorc 1]ran *'ax sealing and this can be easill,
mel ted oiT g ' i th the careless use of  a solder-
ing iron. In rvhat is popularly known as
thc non-inductive pattern each foil is
extendcd over the opposite ends of the
D i , l ) r ' r  so  t h . r 1  c r l r r cn t  c ; t n  f l o rV  e l ong  t he
t.dge of the foil instcad of follorving a cir-
. - , . t ^ - , - - . r L  ^ ^ : t  f ^ ^ l - : ^ ^'  1 " r 1 1  P d L L r

Evtn so thcv cannot be absolutely non-
inductive but their inductivity is so small
1 l )at  i t  is  ins igni l icrn l  lor  the purposcs for
rrhicl-r thev are used, chiefly for de-coupling,
- \F coupl ing or  smoolhing.

The J:r rq l r  s izcs oI  paper capaci tors r r . .
popularlv kno$'n as ''Ilansbridgc" tvpe ancl
in capacities of above sever:rl microfar:rds
nust of rrecessitl' beclrme very bulky, par-
t icular lv  i l  th icker waxed paper,  to ensure
highcr i 'o l tage l 'ork ing,  hai  to be used.

Electrolytics

The  g r ca t  as .n t  o f  t he  c l ec { ro l y t i c  t ype  i s
the fact that a large capacity can be had in
a" compact space especially rvhen the r,ork-
ing voltage is lorv as in bias smoothing. For
highcr voltages as in HT reservoir and
srnoolhing uses lhcr- save considerable

(Con t i nued  on  p .163 )
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Tuned Circuits
" I  anr h.opi t tg lo tc tke the Radio - lntateuts '
l:xantination nt.tt Mal', artd see front the
s1'tlabus that I haz.'r to hnott, sotnetlting obout
acceptor antl. rejector circuits. I cannot firtd
anything abt tu l  lhest  in nt- t  bc,ohs ut tc l  t tot t t l t r
t . f  J tot t  cot .L ld g i te nte sol t t  in- for t ; tat iot t . " - -L.
J ar tnan,  Ldgu'ur t .
Acceptor and rcjector circuits are tuned

ot resonant c i rcui ls ;  the acceptor c i rcui t
oflers minimum impedance at thc frequencv
lo r rh ich i t  is  tuned rrh i ls t  the re jector
olfers maximun impedance at the frequency
to rvhich i t  is  tuncd.  The acceptor c i rcui t
r akes  1he  f o rm  o f  a r r  i nduc t , , r  nnd  a  capa -
r ' i l o r  i n  s e r i t s  r r i t h  t h e  s i g n a l  s o r r r c e  t F i q .
1 )  and at  rosnnancc.  

"  
r r*"r t  

"  
i ; . l " ; ; r ;  ; : -

:rctance equals the capacitive reactance the
e{Iect ive impcdancr,of  the c i rcui t  is  zero.
fhis is becausc thc capacitor causes the
voltage rrhich is developed across it to lag
i l pon  l h ( .  ( u r r r . n l  b \ '  r t J  d rg r c r s .  r l r i l s t  t h , .
lo l tagr,  drrvcloped across thc inductor  leads
thc  c l r r r r . n t  b - r ' 90  d tg r6es .  \ \ ' hen  rhe ' t  vo l r -
. rges arc of  equal  magni tude thcv cancel
o u t  n o  t n ; r t l { r  l l o \ \  l a r g |  t l r c  c r r r r n n l  i c  i n
the c i rcui t .  Thr,  impedancc is  t i rerefore zero
.rs Z=()  =O by Ohms larv.

i
The rcjector circuit takc's the Jorm of an

inductor  and capaci tor  in paral le l ,  rv i th the
signai source in series s ith the comlrina-
t ion (Fig.  2) .  At  resonance the induct ive
rcactance equals the capacitivc reactance
and the e{ Iect ivc impedance of  the c i rcui t
is  at  a m:rx imum. I t  rv i l l  be recognistd that
the rcjcctor tt'pe of circuit is used for
normal tuning purposes rvhc,re it mar. be
(  ons ido rcd  1o  sho r r  I i r cu i t  a l l  s i qn ; , l s  a i  f r e -
quencies other th:rn the one to s'hich it is
tuncd.

These types of tuned circuits are {rc-
quent ly emplovcd in audio amp)i f iers for
1on.  cOrrCCt ing f t l rposcs.

i  nductor

I.F. Instability

"Recently I constructed a jii 'ctaiue supet'htt
uhich deJies al! n4' attentpts to align it. In.
spite oJ the fact that I btnlt a signal generator
for this pulpose I can get nothing bul whistbs
and rush, i l tg noises ouer the uhole tuning
rartge. Catz you, suggest tlte possible cause oJ'
th is t rouble."- .1 .  Bel lan1, ,  Plumstcad.
'Ihe 

trouble expericnced $'ith this receiver
appears to be due to instabilitv in the
intermcdiate f requencl '  amI) l ihcr .  [n severc
cases this insta6ilitv- ma',i lead to steady
oscillatjon in the stage r6sr.rlting in a hiss
nr rushing noiso being heard- f rom the
s l , eak r  r .  \ \ ' h cn  r  s i gna l  i s  . t uned  i n  i t  w i l l
beat g'ith the unu'aited oscillation causins
the familiar heterodyne q'histle. Instabilitr"'
mry be the resul t  oI  poor connect ions,  long
(onnecl ing leads.  insuf0cient  screening oi
inef fect i te decoupl ing.  The gr id lead o{  the
I .F.  ampi i f ier  should be rve ' i l  screened and
it js a useful tip, rvhen using single ended
v r l vos  1o  moun l  t hc  sc reen  g r i d  bvpass
capac i t , ' r  d i r oc r l r ' , r c ross  t he  bo i t om o i - 1he
valve holder bets'een the anode and srid
connections. Bv so doing the capacitor icts
i rs a screen across the valr .e base;  the
outer {o i l  of  the capaci tor  should be con-
nc.cted to earth.

In order to avoid instabilitv care should
be takcn rv i th {he lavout  of  componenls 10
ensure that anode and. gricl leads ire spaced
rvell apart and are of the shortest possible
l r . ng th .  S im i )a r  l r o r r h l e  1o  t ha t  dosc r i bed
mav be caused by squegging in the local
oscillator section of the frequency charger.
This ma1' be due to an oscillator anode
r-oltage rvhich is too high or the use of a
gr id leak of  too large a resistance.  I f
:Lttention to these points does not a{Iect a
cure a resistor of 25 to 100 ohms should
be connected in series rvith the oscillator
fced back r i ' inding (untuned s ' inding) .

Fig. t sltt.,; is a series reso-
nLut l  t ) r  ucc th to r  c i rcu i t .
,Fzg .  :  . / i c r i i s  a  para l le l
resonat t t  t )1  1 ( j rc toy  C i rcu i t .

c o  P o c l  t  o r
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F ig. 3. Showittg l
utethorl oJ detecting utt-
Ltalance itt, a Class A ot'
" I B push-pull atnPlifier

Push Pull Balancing

' l hai r an attt l:,lt:iicr using lu'ct se paratel-y
biu-srd t r iot l ts  in tht  output  stage The i t t -
t l t i , tdual .  b ius resistors Jtate bten adjusted so
that  ea.c l t  t ,a l i  e l :assrs tht  sanrc at tode curtent ,
bul  I  utu l i :vstand that  th is does nol  neressavi l t '
pror ide ptr f tc t  bul t tnce.  -1s lhe best  obtatn-
at'le qualit-t, is requirtd I should be glad to
kttotu i.f tJtere is a bettcr tttethod oJ ltalancittg
a fush pul l  s tagt ."  L l .  I lcnt tngu'ay,  \ -eoi i l .

As i t  is  possib le that  t r ro s imi lar  I 'a lves
rv i l l  not  hai 'e idcnt ical  character is t ics rvhen

l i , r ( s i i l g  t  he  s ; rmP  anode  ,  u r r cn l  .  t he  ha l i r ncc

i , o i n t  m : r1 '  occu r  r r hen  t h r '  ; r nod ,  (  t l r r on l s

66Query Corner"
BuIes

A nominal fee of 1/-  s i l l  be nrat le i i r r

e a c h  < 1 r t e r 1 .

O u e r t e .  t r  a n l  s u b i e c t  r e l  t t i t i g  t ^

i e c l r r r i c a l  r a ' l i o  , r  e l e c t r i c a l  I t t a t t e r '
N r l l  h e  r c r e t , t e , l .  t h " u g l r  i t  r r i l l  n  t  b e

r , , s . i l , l e  t .  '  1 , r '  r ' L d e  c o t n p l e t e  c i r c u i t

i l i a o . a r r .  i . r  t h e  r n o r e  c o n r p i e x  r e '

c e i i e r s ,  t r a r ; n r i t t e r s  a n d  t h e  l i k e .

C . ) r 1 1 p l e t e  c i r c u i t s  o [  e q r l i l ] m e n t  l r r a ] '
l r e  s r r l r i l t i t t e r l  t o  t t s  b q i , l r e  c o n s t r L l c t l f l l
i s  c , , n u l e t r c e t l .  T h i s  r v i l l  e t r s u r e  t i l a t
( . , i l D r ' ( t r r e n t  v a l u e s  a r e  c o r r e c t  a 1 l d  t h a t
t h e ' c i r c r r i t  i s  t h e c ' r e t i c a l l - v  s o u t l c l .

, \ l l  o r r e r i t ' s  r t i l l  r e c e i v e  c r i t i c a l  s c r u t i n ) '
a r r r l  i e t , l i e s  r v i l l  l t e  a s  c r ' n r l r r e h e n s i v e  a s

1 , r , s : 1 1 r l e .
C , , r r e : r w n r d e t t c e  t o  b e  a r l t L r e s s e d  t o
. . O u ( ' r  \ :  C ( , r n e r . "  I l a d i o  C o n s t r t l c t o r ,
- i t  I l i i ida \-ale,  Padcl ington, I-ordon,

- \  s e l e c t i . l l  n i  t h o . e  q u e r i e s  r r i t l t  t h e
r n , r r e  g e n e r a l  i n t e r e s t  r v i l l  b e  r e l r r o '
t l r r c e r L  i n  t h e s e  l r a g q s  e a c h  m o n t h '

( 1 )

(r)

( i  )

( { )

( 5 )

(6)

dilTer slishtlr'. It $'ill be realised {rom this
rha r  t l r c -equa l i s i ng  o f  r hcse  cu r ren t s  docs
not ne("ssai i l .  resi r l l  in  a balanced push-
pul l  s t : rgo.  - \ l lo  by careful  considerat ion of
ihe c i rc 'u i r  i t  u i l i  bc apparent  t  hat  anr '
unba lanc rd .  cu r ren l  r r i l l ' f l ou  i n  r he  HT
le:rd to the centre tap of the output trans-
former primarv. In order to check this a
los '  resi i tance'(sa1'  100 ohms) i f  connected
in this lead *ill cause a voltage to appear
across it, rvhich rvill varv with the un-
L ,e l anced  cu r ren l .  Th i s  r : o l t age  may  be
dcteeted bv means of  a pair  of  hcadphones
conncc ted ' ac ross  t he  res i s t o r  as  sho -wn  i n
Fis. J. The capacitor in series with the
heidphones leadi is included as a precaution
to pievent DC from florving through them'

Hav ing  t nnnec led  up  t he  headphones  a
sign:rl should be fed into the amplifier and
the indir-idual bias rcsistors adjusted around
the recommendcd value until the signal
heard in the phones is at a minimum' The
push-pul l  s tage is  then operat ing under the
best  possib le balance condi t ions.

Wn m y's R.dio component specialists

1\'e have the most comprehenslve ran$e

of Radio Components ol every nature.

Our reputation is your guarantee.

II unable to call, please send stamp for

current price l ist.

(Dept .  RC)

5 HARR0W R0AD, W.2 PADrdinston
( O p p o s i t e  E d g w a r e  R o a d  T u b e )
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An AO/DO Amplifier
A compoct 8-wott unit

By L.  F.  S inf ie ld

T 
--  

atPl ' "  of  the comm( nls concerning
I  AC /D(  r I ' l , r r a t us  me led  ou l  h r . t hos r^ .  f o r t una te  cnough  t o  be  on  AC  supp l r ,

l h l r e  s t i l l  r . x i s t s  a  l . r r g t .  i r pop6y l i . n  o f  i i d j o
enthusiasts who h:n'e no source other than
DC. Thc ampli{rer to bc. described rvill be
of special interest to thc:se latter cnthusiasts
:rntl it rvas so constructed as to be :rs com-
pa : t : r nd  y ro r l ab le  as  p ' - r ss i b l e  and  a t  t h r
s:r rne l ime 1o provide zr  performance electr ic-
e. l lv  to sat is fv ihc most sto l id : rdvocate of
. \C apparatui ,  bv i ts  oper:r t ion ancl  safr , t r , .' Ihe 

aulhor feels lhzr t  he has sucr: t .eded in
bolh rr:spccts.

_- Ihc complctc arnl r l i f ier  asscmblv consists
ot  . t  carrv lng c l rse,  *h ich spl i ts  d iagonal l r -
into t l 'o  scct ions,  * ' i1h thc speaker mountei l
lorv;r rds.  the toyt  -  of  onc 

'  
hal f -a l lorv ine

suf f rc ient  sp:rce belorv i t  to acr :ommodatE
the ampl i f rc. r  i tsel f .  Thr.  oth( , r  h:r l f  is
: i r r : rnqe<i  1o accontmocl : r t r '  ; rborr t  2( t  1, . r ,
inch qr : rmoPhonr.  r r 'cords in thr .  sr ,ct ion th:r1
h t s  t r r  t h ,  r ' ; r r  { , I  t l r r . s | ) n . r k ,  r .  r l l  ( ] ( - i r . r l . l ,
. r  : c c n n d  s l "  r l i '  r  , , , r r l , l  l , r .  l r l i , , l  i 1 , . 1 , . . r 1  )
Thcrr ,  is  r 'norrgh room 1t . f1 1o 1. . . ,1r t ,  u
t n i c rophon r .  1o  be  c l i pped  i n  : i n c l  1o  accom-
rnodalc '  thc l :onnr.ct i r ig c: r l r l t .s .  Thc.  ; r r r : rngi . -
t n . n l  \ r i l l  b c  r  I r ' ; r r  f r r , r n  r l r r  , , . , , , n r 1 , . , . , ,  i , , g
1 rho1 r  r u r r r phs .

The ampl i f ier  i tsel f  is  br . r i l t  on to a steel
chassis of  11in.  x 4! in.  rv i th a 2 in.  f lanse
al l  round. The main comDonenls a ic
mount{  d rv i th a r . ierr '  1o pror . idr .  ; rdr .quatr
venl i lar ion.  f rcedom from hum pick-ub in
t he  u i r i r g  due  t o  t he  h i gh  hea re r  vo l l ages
involved,  and th is la iout  should 

-be

s l  r i r  r  l v  adh l r ed  1o  i f  t he  i omponen l s  a re  1o
1 , ,  , r . . o -n ' ' od^ ted  i n  t he  space  p rov i ded  and
i f  perfo166n6e is to be i rouble f r re.  Thr,
photographs should make the general
, i r r a n q , m e n l  q u i l e  c l c a r .

The Circuit
The first valve is a 6I7G microphone pre-

amplifier and the circuit incoiporatei a
built-in matching transformer to iccommo-
d a l c  a  m i c r o p h o n e  o I  t h e  p 6 . . 1 n n  c o i l  1 r . r , , .
The  ou lpu t  f i om  the  p reamp l i f i e r  i s  d i r " c i  l r .
m . i r ed  t i t h  r he  i npu t  i r oh  i he  p i ck - r r 1 i .
This svstem of mixing has no attenuiti.r. on
thc input  rvhen the contro l  is  at  fu l l  sain,
r r n l i k -  t h o  s e r i o s - r ,  s i < r ; r n , ,  n r c l h o d .  T I r r
sccond valr-e in the circuit n.t:rr' be ne\\, 1rl
somc. a 6SL7. Unl ike tho ( ,L7' ,  r r .h ich is  a
penl ; rgr id mixer,  the 6SL7 is ; r  1s. in- t r ioc le.
and i t  is  used in th is ampl i l ier  in a sr . l I
l ' :  l ; , n r  i r r g  f h , r r c  i n y n . t " r  ,  i r c r r i r  l  h , .  6 r s t
t r ioc le in the r .nr .e lope is  used s implr , ,  as : r
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,'r:(*
Je.';

straight amplifier rvhilst the second triode
section is the phase inverter rvhich derives
its grid input from a netrrork betrveen the
1u'o :rnodcs of the 6SL7. The r-oltase at
t r i ode - l  anode  i s  , . qua l  a r rd  oppos i t e  t o  t ha t
at the anode of triode-1 n'ithin fairlv fine
l im i l s .  I n  o rdc r  1o  kcep  t he  vn r i a t i bn  as
1, , rv as possih le,  1o ensure ef f rc icnt  *urk ing.
l l r c  g a i n  i s  k c 1 ' t  3 .  h i q h  a s  p o s s i b l e .

The output 
-stage 

consists oI trvo EL32's
n push-pul l .  As the heater  current  of  these
alr-es is  normal l r '  0.2 A.  i t  is  necessary to

r t  both heatcrs rv i th:r  resistor .  The

viding that the metalised braiding is taken
to the HT nesative line the chassis tself
rvill be Der{ectlt safe and rvill not be "live."

Even-r'ith the above orecautions it mav
still be possible to get a- slight shock {rorir
the earthy lead to the pick-up, rvhen using
AC mains. This will be due to the fact that
the negative HT line is on the "live"
side of the mains and that AC is flowine
th rough  rhe  0 .5  pF  i so l a t i ng  c ; r pac i t o r .  I 3 l
the simple process of reversing the AC
mains input plug this elTect rvill disappear-
or alternatively the pick-up lead may be
taken to an external earth.

Experiments rvith :rn assortmcnt of mov-
ing coil pick-ups shou-ed that the lower fre-
quencies *ere :rccentuated and this *'as
cured bv 1he incorooration of the scrcen
supply iircuit of tha 6J7 as shown in the
d iag r , rm .  Th i s  i s  ac tua l l v  a  l ow  { r oqucnc r '
negative feed-back arrangcment and its in-
clusion rvas found to even thines out and
to give corrcct  comDcnsat ion.

The completed amplifier should be encased
in metal rvhich should be so orovided with
perforat ions as 1o give adequatc vent i lat ion
s'hich is necessar\-due to the heating of the
valves and the dropping resistor. A leather
carrving strap may be fastened to this
metal case and, as rvill be seen from the
photographs, makes for a "6nish" to the
job. The underside of the chassis should be
covered by 1/16in. paxolin sheet and it is
frdr-is:rble 1o make this easilv removable

cLlrrent
.  in  the
oLltput
o f  . 3 -
to b\'-
or for

Construction
\o r r  t o . somc  asp . c l s  r . onc ' . n l i ng  l l l e  con -

: 1  r u (  l i o r ; r l  s i , l n .  F i r s t  o l  r l l  m p n : i o n  r n u s t
be madr: of the fact that the chassis is
isolated I rom the I IT negat ive l ine lhrough
a .  l ic_a.  0.01 pF'  capaci tor ,  a precaut ion
:rdr.isable _ in such \C/DC appaiatus. All
screencd leads are covrrr .d r i - i th insulated
sleeving and the metal  braid ing is  bondcd
1o HT ncgalivc and NOT to cha.-ssis. It can,
of  course,  be bonded 1t l  an.external  earth
but  th is is  not  br .  ; tnv means essent ia l .  pro-

istor in ordcr to kecp the screen
sonabll' lorv. The transfrirmer used

ou lpu t  s l ag i ' i s  such  t ha l  i t  g i ves
suitablc {or matching 10 most tvpcs
speakers.  I t  l ' : is  not  found nccessarv
i i i r s s  t hc  c ; t l hod , s  o f  t ho  t r r i n - t r i ode
that  mattcr  thc outpul  r 'a lve.

' I  
he  an tp l i J ie r  a i th  co iey  ren to ted

160
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should thc occasion arisc' that it becomcs

necessarv to rcplace the 1A. cart r idge {ust 's '

Should any' t roublc : r r ise wi th regard to

;nsuU j t i f v  i r i  r he  ou tpu t  s l axc .  r ' s i s t o r s . r ' f
. ,bout  50'ohm should be p) i rced in ser jes \ \ l lh

.".ft gl:Z :rnode, as cloie to the anode pin

: is  possib le,  and th is s i l l  in  most  c i lscs

efiect a cure.

Frequency ResPonse

Tests for frcquencv rcsponse s'e-re high.ll

satis{actory. Using a'sinc itave, fed into thc
pick-up sockets,  f rom a stabi l ised audio {re-

Quency'  osci l la tor  ar td taking-measurements
o'n an'osci l loscope, : tcross a 2l  ohm resist ive
load, a frequencv response curve \Yas

draruln. The 
' 

oul liut s as f ound to be

reasonablv f l r r l  o i  r ' r  a r rnge o{  JU- l  t t t t0( t

c t c l es  u i i h  a  I a l l i ng  o f l  no t i c t ' ab l e  a t  t he

hleh f requenct '  end due to the lone conlro l '
The mai imur i r  i rudio outpul  oI  the ampl i -
l i e r  i s .  b1  l he  \ \ ' i r ) ' .  i r J , p rox ima te l r ' 8  \ \ a t l s

TEST
Valve
6 J 7

6SL7

VOLTAGE READINGS
Electrode
Anode
Screen
Cathode
Anode 1
Cathode
(common)
. . \node 2
Anodes
Screens
L-athode's

Notes:
\'Iain HT (srnoothed) suPPlY was

2Z0r- .  HT supply to the 6J7,  af ter  the
10000 resistor  u 'as lS- i r ' .

These test re:rdings s-c're obt:rined
rvhen  us i ng  t he  amp l i f i c r  on  DC ma ins
o f  2 4 5  r ' o l 1 s .  O n . \ (  m a i n s  o f  l J 0
vol ts the main HT suPPlv to the am-
olifier is 230 volts DC, therefore all
ibor-" r'oltages u'il increase pro-
port ional lY.

Chass i s :  11 l i n .  x  5 i n .  x  2 i n .
Amplifier plus metal cover:

) r n .  x  o i l n .
Mater ia l :  1/16in.  enamel led

OVERALL DIMENSIONS
Underside of chassis covered b1'

11 l i n .  x  l / 16 i n .  Paxo i i n  shee t .' 
Chassis 

-forms 
bottom of amplifier

steel. unit, rvith the perforated covcr scre\\'-
ing directlY onto it.

t62



R A D I O  ( ] O N S T R L ] C T O R

7' ht: to ; t t l lete a ) i l  pl i. i l  t '  ) ' ,
/ ( )g .1h t  i  ' LL ' i1h  :o  t t , ) t
i t t ch  teco t 'ds  a t t t l  lo t td
s f>rnh t r ,  i s  h r tuse t l  in
tJrc ttett carryittg cust
sho i t 'n .  t tah ing  u  f i t tL
s L I f - r " n t u i t t t ' d  u n t L

( ( ' . \ P - . \ ( ' I T O I { S - ( l o n 1 .  f r o n r  p .  l 5 ( r 1

sl).rce irs compared \\ ' i th the paper t) 'pe. For

I)ractical purl)os(-s ther. t-an be divided into
two t_ \ 'pes ,  the  \ \ 'ET and the  DRY,  a l though
t he former are no\1- less frequently usea.
Thr :  I )RY c :Ln  be  mounted in  any  ios i t ion
in1  i rs  bo th  tvp t ,s  a rc  POLARISED care
ln l l s t  b i ,  t : rken  to  sce  tha t  thc  pos i t i ve  and
n c g a 1 i v c . c n d s  a r c  c o r r c c t l t .  c o n n c ' c t e d .  - \
l , r . 1 r ' r -  l \ l , e  r  l | r  t r o l r l i e  h ; r s ' l ' o . n  d o r ' . 1 , , I , , . t l
uh ich  t ' : rn  bc ,  r rsc r l  c i ther  u : r r , '  round.

Tes t ing

' \  s i n r l r l c ' 1 r . s t  f o r  l e ' a k a g e  i n  a l i  1 r ' 1 t r . s  o {
c r t l r : i c i lo rs  i s  to  chargc  them f ron t  a  I )C r ' .o i t -
a g . ' s . , L r r c e  \ \ ' i l l r i n  t h e  u o r k i n g  r a t i n g ,  a n t l
t h t . n  i r f l t r : i  l r r i r ' f  p r . r i o d ,  s l t o r l  i l r r . r n .  l f
t h e _ r - ; r r e  g o o r l  l l t r ' r  r r i l l  h o l r l  l l r t . c h l r r g e
n n t i l  - s h o r l c d .  l h r . r r  r r  s i r : r r k  r r i l l  b r ' s r . i l r r
r ' : r r v i n q  i n  " f ; r l n r  s s  r v i l h  t h c  r ' : r j r i t .  o I
t h e  r : ; t p ; r r : i 1 r t r .  ( ) n l v  l r  v l n ' s n r a l l  s p : r r l i  c a n
l x .  r . x 1 r r . c 1 e . c l  f r r r n r  t . : i p r c i l o r s  r i f  l i . s s  1 h ; r r r

Illectrolvtics can be tcsted u.ith a Iou-
resistance milliameter connected in series
with it and a DC voltage applied. There
s'ill be a. slight le:rkage even-from a gcxld
electro l \ '1 ic  but  th is should not  etceed .1
mA. pei microfarad. Thcre rvill of course,
be a. sudden surge of current as the
c:rP:Lcltor cnarges ull.

o
,a

get it ot

rfi*ur. Road
T h e  I l o o k  o n  h o u ' t o  m a k e  i t .' l ' l r q  

\ l a t e r i a l  t ^  r r r a k e  i r  l v i t l r ,' l l r e  
C n n r | n n e n r s  t o  p r r r  i n  i t ,' fhe  Ec lu i l rment  to  te i t  i t  rv i th ,' l ' h e  C a h i l e r  t o  t u r  i r  i r r ,
(AND a  fa i r  dea l  t  )

H.  L .  SMITH & CO.  LTD.
287-9  EDGWARE ROAD,  LONDON,  vv .2

Near Edgware Road Mec. and Bakerloo
Phone PAD.  5891 : :  Hours  9 -6  (Thurs .  I  o /c . )

Sm

.  I  n t i c r o f : r r r L r l  o r  s o ,  ; i n d  1  l t t  s i ,  c i r r l
s i n r i l a r i r '  1 c s 1 t , r l  b r , '  c o n n r . c . l i n g  i r r  l r a r
u ' i1h  i r  knor r -n  eoor l  t . r r  1 r : rc i to r  o f  sa . , '  I  o r
I  p F .  I t  t l t r  s r r r . ' l l  r , r 1 ,  r r  i r . r  1 , . : , k -  . i r ,

l : r rg t . r  onc '  rv i l l  r l i schargrJ  i t s t ' l f  lh ro r r r .h  i t
: rnd  no  spr r rk  u ' i l l  r r . su l t  f rom lhc  shor l ing .



I OR A D C O N S T R U C T O R

]Iains Transformers, 100Ov CT or 1400v CT
Heavy duty Chokes, 100 mA., 400 ohnts
Chokes in  s tee l  cases ,  imprqgnated
Transmitting Condensers, 125 pf x 125 pf

Bat te r l ' -opera ted  shor t -Nave se ts ,  superhet  rv i th
RF s tage,  cover  6 -9  [ {cs .  o r  14-7  \ Ics .  Comple te
rvith battqries and phones

Similar rnodel 1-10 rnetres -{com superhets
Eddl'stc,ue coils and --\corn valves, require
pac  k

5 ,10  met re ' f ransmi t te r /Rece iver ,  14 \ .
1)itto for -{ mains operatioll
T C C  E i e c t r o l l ' t i c s , 1 6  x  i 6  n r i d . 3 5 0 v .

12 gns.

30 gns.

ADAMS
RADIO

\ \ ' e  h a v q  l , l e a s l r r , e  i r t  p r e . e n t r r t g  a  n e N  r a l l g e  ^ [

t  r a n s m i t t e r s  r e a d )  l  r  l n t t l l e d l a t e  ^ r ' e r a t l o l l  a l l o
g u a r a n t e e d  f o r  s i x  n r r , n t h s .

l l d e l  G l .  C o v e r s  t h e  r a n g e  1 - 6 0  \ I c s '  o n  b u i l t - i n

r l u l t i - b a n d  c o i l  u n i t ,  a e r i a l  c o u p l i r g  t o  n a t c h  a n ) '

t l p e  a e r i a l ,  l - i / 2 0  \ r a t t s  R F ,  d i a l  l a m p  r e s o u a n c e

i l ( l i c a t o r ,  v e r n i e r  t u r t i l t g  d i a l ,  b e a n r  p o r v e r  o s c i l -

l a t o r  a u d  P - \ ,  n e o l r  s t a b i l i s e r  a n d  c r l s t a l '  - \ C

Dla t lns  ope la t l f ln

l lodel G60. .\s ab(,ve but rvith 700 vnlt porver pack

hu i l t . in ,  t rvo  ne( r r t  s tab i l i ,qers .  807 osc .  807 P- \ '

i t e e l  c a s e .  ( O  r r a t t s  I I F

l l o d e l  G l - i .  I r o r  C W  o r  s l r e e c h  * ' i t h  b u i l t - i n  n r c d u -

l r , r , ' r  P T l 5  P . \ ,  - 5  r v a t t s  R F .  S t e e l  c a s e .  C ^ t n p l e t e

r r i r h : n i c r o p h o r t e  o r  t : r b l e  s t a n d .  - \ C  n l a i n s  o p e r a -

i r L { r .  3 0  g n s '

1 i  r v a t t  n i u c l e l s  i , ' r  5  o r  1 0  n r e t r e s  t 8 / 1 0 / -

i  r r e t r e  m o d u l a t e d  f o r  1 0 0 - 1 5 0  ] I c s .  t 8 / 1 0 / '

1 - 1 0  n e t r e  \ \ ' a v e D r e t e r s ,  r i s u a l  t \ ' l q  1 7 / 6

i  f f c . .  C r l ' s t a l  S e l e t o r  i o r  ' 1  c r l s t a l s ,  t a n k  c c ' i l

a n d  , 1  a i r - s l r a c e r l  t a n k  c o t t t l e r r : e r s  2 5 / -

l J i t t o  N i t l l  A C  m a i n s  p a c k ,  - i  r r a t t s  R F .  t E i l 0 / -

Meters. By special arrangement $ith Messrs. Taylor Electrical Instrurnents Ltd, rve can

ofier all thc:ir }feters, Signal Gencrators and Oscilloscopes from stock on HIRE

PLTRCHASE from €1 Dori'n.

Sigrral Generators {.L5,/10/'' Oscilloscope {'27/lO/-

Universal  Nlul t i range 219/ lO1'  Universal  20000 opr '  . . .  {14/14/-

. \C me,rsur ing Br idge t '12/12/ '  Taylor  Junior  . . .  t7/ l0/ '

Telryis ion. \ \ :e stock c.rnrplete range of parts for

H o r n e  C o n s t m c t i o n ,  \ { a n u a l ' o n  T e l e v i s i o n  C o n '

. t ruct ion 3/6 Post Free. Cathode Rav Tubes bl '

\1ul lard ECR30 4216, holder,s s ' i th shield 7/6, nrasks

z/5, ECRS-5 65/-.  EC I{60 pr ice E{l / - .  Holders with

support  8/6, masks 3/9. EF.- i0 at 6/- .  .  E.\50 rvi th

h o l d e r  4 / - ,  T u r e r s ,  e t c .  i n  s t m k .

.120 Mcs. Communiat ion Receivrs,  1l  valve'

D r a n d  N e l '  i n  m a k e r s  s e a l e d  c a r t o n .  
' L i g h t h o u s e "

l l I '  s t a g e ,  9 5 5  n r i x e r  a n d  9 5 5  c ' s c i l l a t o r ,  d o u b l e

. r r o e r h e t  I F  c h a r t r t e l .  I  L F  s t a g e s .  S r r p e r b l l ' b u i ) t

r t i t h  f i n e  t u i l i l l g  c o l l t l \ t l s  c n  f r o t r t  1 , a n e l .  \ \ ' i l l  c o r e r

t I e  e n t i r e  r e \ !  A m a t e u r  R a n g e .  \ \ - e  l i a v e  c , n l ) - a

ierv.  valued at {60 each rre of ier to real l -v Serious

E \ p e r i m e n t e r s  a t  1 9  g n s .  e a c i r  r m  t h e  u n d e r s t a n d -

i D q  t h a t  t h e y  a r e  n o t  b r o k e n  u p  f o r  t h e  v a l v e s .

ADAMS RADIO 655  FULHAM ROAD,  LONDON,  S .W.6
( B u s e s  l l .  1 4 , 2 8  &  9 1 .  T u b e  s t a l i o n :  W a l h a m  G r e e n )

4s/ -
ro/6
rs/ -
7/6

f6

us ing
po1{er

t5

t7
i10
8/6

Oscil l,osopes: "Electronics" rnqdei *' i th \Iullard
ECR30 lube, .dC mains ot)eration, cornplete 16 gns.

LE.C. Oscil lograph rvith ECR35 \Iullard tube, ior
,\C nrains operation 2E gns.
' fe lev is ion  

exper imenta i  un i ts  rv i th  rvh i te  tube.
focus  and br i l l i ance  co l t ro ls  J5-97each

Conrnrunication receivers for 16-400 rlretres, guaran-

teed oDe I ear. 32 8!s.

Vo lurne  cor lp ressor ; lnd  anrp l i f ie r  io r  - \C  mains .
L ;c reases  t ransr r i i te r  RF b ,v  30  dbs .  S tee l  case,
-\C ruains. 10 gns.

l ) i t to  less  por re r  pack ,  B \ i - \  va l res  17

AC Power Packs. Our latest additiqn to a firre
ralge oi -\matqur Equipuent 1!e l low ofler a
c,rnrf ' lete1!' self-contained Pover Pack deliveriug
6 . 3 r , 3  a m p s .  a n d  u p  t o  3 0 l r  H T  i u 1 1 1 ' s m o o t h e t l .
C{,rnplete in "Imhof" tyl)e cabil let of most
a t t rac t i ve  des ign ,  r ' i th  ma ins  lead,  pane l  iuses ,
si,:rre fuses, etc. Guaranteed 1l \fonths. t l0/10/-

Yalves. Orrr complete stock includes Acorns 955
and 951 at f, l each, RCA "Lighthouse 446A f3l5/-
inclurl i lg holder, Staudard Telephones Grounded
(]rid friode rvith Silver Plated Holder 52/6, 807
Nith Frequentitq Base 2ll-, 900? and 9U)3 at l4/-
e a c h , 1 T 1 , 1 S 5  a n d  3 S 4  a t  l 4 l -  e a c h .  A l l  o t h e r
Amer ican and Br i t i sh  types  s tocked.

\ - i . i t  our  shor r rooms where  - rou  mat 'hand le  a l l
t r a n s m i t t e r . ,  o . c i l l o g r a p h s .  c n n r r u r i c a t  i ^ n  r  e -
ce i re rs  and see the  la tes i  components .

Hire Purcha*.facil i t ies on Amplif iers, Trans-
mitters and Test Equipment

Corrprehensive catalogue price 6d.
\ \ -q  .cnd  ar r l  r r l re re .  c r re iu l l r  packed.

COD or C\\'O

164
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PREMIER RADI
MORRTS AND CO.  (RADIO)  ,  LTD.

ALUMINlUM CHASSIS. -Subsrant ta l l y  made o f
o n t n t - a l u m i n i u m ,  w l r h  f o u r : i d e s ,  l 0 i n .  x  g i n .  x  2 l i n . ,
lb i  m in .  x  9 in .  x  2 | tn . ,  719 i  t6 in .  x  8 in .  x  2 ] in . .  i i l i i
20 in .  x  8 in .  x  2* in . ,  tb /6 :  22 in .  x  t0 in .  i  i i i ' i . ,  i i t l ' .  

- ' - '

SUPERSENSTTIVE DOUBLE HEADPH ONES._
ba lahced armi lu re  w i th  reed dr iven  a lumin ium d ia -p h r a g m . 6 0  o h m s , 8 / 6 .
ELECTROLYTIC CON DENSERS.-Min ia tu r€  mela
l a l  t y p e , 8  m f d . 5 0 0  v . w . , 3 L ;  t 6  m f d . 5 O 0  v . w . , 4 / - :
8 x 8  m f d . 5 0 0  v . w . , 6 / 6 : 5 0  m f d .  1 2  u . ,  i . C . - -
2.VALVE, SHORT WAVE BATTERY KIT._A
ggqplete Kic of Pams for a 2-valve receiver, coyerinS
l l jm l : ,1* , .  inc tud ins  va lves ,  co i l s ,  a . i i rda- i r , i i i i s i
n .  r .  ano.  L .  t ,  d ry  ba t te r ies ,  to  l6 t  approx imate ly  6  to
t /  months .  A  pa i r  o f  Doub le  Headphones and fu l l  in ,
s t ruc t ions- -P- r ice  €3 /101. .  An Ex t ra  Co i l  en  be  supp l ied ,
covering 6O0-1900 merres at 4/-.
[9T4!Y TRANSFORI tERS. - tnput  12  v . ,  ou tou t
180 v .30  mA. ,  4  v .2 -3  A .  w i th  t9  vo t is  inpr t ,  6 r i ju i  i i
5u  per  cenc .  h i ther ,  May be  used on  D.C.  ma ins  as  L .T .
Lnar8er .  Wi th  smal l  convers ion  cou ld  opera te  u  D.C.
Motor. Original cost over CS. employ'po*erfu-t rint
magnet. Price l0/- each.
OUTPUT TRANSFORMERS.-A super  p roduc t ion .
By means of inSenious series-parullel 

"lon?"r-unt,l i iwrnqrn€s  are  used a t  a l l  t imes.  Match  any  tube.  s inq le
9 I  push-pu l l  ro  any  vo ice  co i l  2 -30  ohms.7  *a t t i ,  Z2 i6 ;
l5  wat rs ,30 / - ;30  wat ts ,49 /6 ;  60  wat ts .59 /6 .

R A D I O  C O N S T R L T C T O R

BATTERY CHARGER KtTS.-All incoreor.te metal
rectif iers, Input 200-250 v. A.C. 40/l0O cycles.

fo charge 2 v. accumulator at + amp.
, ,  6 v . '  , ,  l a m p .

Price
t5h
t7 l6

. . .  2216

Variable resistance and meter f3l15/-
12  v .  Accumula tor  a t  6  amos,

H . T .  E L I M I N A T O R  A } I D  T R I C K L E  C H A R G E R
KlT.-Consists of a compl te ki t  of  Darts to construct
a h  H . T .  E l i m i n a t o r  w i r h  a n  o u r D u r  o f  1 2 0  v .  a t  2 0  m A .
a n d  p r o v i s i o n  f o r  t r i c k l e  L h a r g i n g  a  2  v .  a c c u m u l a t o r .
l - -wo meral rect i f iers are empl6yei.  Wirh circui t ,  pr ice
30/..
RADIOGRAM CABINETS. -D ign i f ied  appeannce
and good wo.kmansh ip ,  S ize  34 | in .  h igh ,  19  in .  deep,
36 in .  w ide .  Send fo r  i l l us t ra t ion .  Cab ine t  on ly ,  €26,
Wi th  E lec t r i c  Motor  and P ick-up ,  €32 i16 l - .

ROTARY TRANSFORMERS.-S ize  on ly  7 in .  by  4 | in .
d iameter .  Wi th  6  v .  inpu t :  o  r r  u t  200 v .50  mA:  Wi th
12 v .  inpu t ;  ourpu t  400 v .  80  mA.  Pr ice  20 / -
ROTARY TRANSFORMERS._Wi Ih  12  v .  inDut :
! r -u !pu t  600 v .250 mA.  Wi rh  6  y .  inpu t ;  ou tpu t  280 v .
250 mA.. Price €3.

, ,  1 2  v .
, ,  6 o r 1 2 v ,

I  amp.  , . .
4  amp.  . . .

C o m p l e t e  w i t h
To charge 6 or

d i t t o

ouR r947 L/ST /S NOW
A V A I L A B L E .  A I I  e n q u i r i e s
must be accompanied by a

2 L d .  s t a m o .

ALL POST ORDERS TO:  Jub i lee  Works ,  167,  Lower
.  Road,  London,  e .5 .  (Anhe/s t  4?23. )

CALLERS TO: 169, Fleet Street, E.C.4. (Central 2833.\

TECHNIGAL BUI IETIN No.  I
oBTAtN  youR copy ,  Now,  FRoM ouR NEAREST
APPROVED STOCKISTS (or direct in case of dif f iculty)

CONTAINS TEN LARGE PAGES ON : -

( I )  COMPLETE TECHNICAL DATA ON THE MAXI-Q RANGE
oF co t ls .

(2J  DETAILED DESIGNS AND CIRCUITS FOR HIGH PER.
FORMANCE SUPERHET,  T .R.F . ,  AND VHF CONVERTOR.

(3)  OTHER USEFUL INFORMATION ON THE APPLICATION
oF  MAX| -Q  CO|LS .

I t  i s  ou r  i n t en t i on  t o  pub l i sh ,  f r om

bu l l e t i ns  on  ou r  o the r  p roduc t s .

You can now obtain good del ivery of

f rom our stockists.

PR|CE 3/-

t ime  t o  t ime ,  s im i l a r

al l  DENCO components

o L D  R O A D ,  C L A C T O N - O N . S E A ,  E S S E X
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SIIALL ADVBRTISDnIEITTS

Readers' small advertisemqnts wil l be acceptcd at 3d' per wcd, minimm charge 3/'. Trad-e
advertismots will be mepted at 6d. ps wd, mirdmm charge 6/-. If a Bq Nmbs is rdlur-r+,
an additimal charge oi 1/6 will be rsde. Tm: C:sh with brdcr. All @py must be in hand bv
the loth of the mmth Iu in*rtim in the fotlowilg month's issuc.

H. FRANKS. 58, New Oxford Stret,  W.C.l .' l  
e l . :  f l u s .  9 i ' r l .  S a D g a m o  s t  l c h r ' , n ,  u 5  I l r " t u r s .

: e l i - s t a r t i n g ,  l O r - i 5 0 v  ; \ C  5 0  c r .  c u n s u l r l , r i o n  2 !
r v a t t s ,  s i z e  i t i n .  x  2 i n . .  g e a r e d  1  r e v  6 0  m i t r s . ,  c a n
b e  r e - s e t  t o  z e r o  b l ' f r i c t i o n  d r i v e  f r o m  i r o n t  o r
L e e k  s h a i t ,  ! r r r .  x  l / l 0 i n .  t , '  r u n  c l o c k w i s e ,  i , l e a l
i l r " \ ' e r r e l l l :  i '  r  r D a L i t t N  e l e r ' t r i c  c l o c k - ,  l l r r r e
- s r r c h e . ,  e r c . .  n i c k e l . p l a t e J  f i r r i s l i .  p r i c e  J - ' l 6  e a . :
I -  t n  I  d i a l  t r a i r : s  l o  f i t  a b o t e  s n i n d l e ,  - ' l o  I ' e r
: e t  e \ t r a ;  F / 3 , 5  l e n s e s .  I  i r t c h  f o c r r s  b y  w e l l - k n r ' r v r t
r r a k e r s ,  e - \ - l ; , ' \ t . : t ' { k .  a s  n e \ \ ' .  n t t e d  i r r  o x i d i : e d
r l  , u n t ,  f l i n g e ,  e t c . .  i , l e a l  f o r  e : r l a r g e r s ,  p r u j e c t o r s ,
c a n l e r a s .  e t c . ;  l r i c e  2 7 / 6  e a c b .  l n s t a g e  6 d .  T o
el lers only,  Sels) i l  n lotors. K]0 aerial  carneras,
h e a v l '  r l u t l -  L . F .  c h o k e s ,  c h a n g e - o v e r  r e l a l ' s  a s
r r : e d  i n  1 1 5 - 1  t r a u s n r i t t e r ,  s u r r - r i c  d e l a l ' e d  a c t i o n
c o n t r o l - s .  G . E . C l .  g a s - l i 1 1 e d  r l e r c u r l '  r e l a y s ,  b l o r v e r
ni() t . , rs,  1000 volts :m mr\.  t ransi()rmers, | rul t i -u 'a1'
s c r e e n e r l  c a b l e  a r r c l  p l u g s . ;  C . R .  p o w e r  u u i t s ,  t ) l , e
526; l )er i (rrmai lce meters, t1-pe - i3871; .A.C nrains
\ v a v e n l e t e r s .  t l ' l ) e  \ \ ' 1 2 - 5 2 ;  b a t t e r ] '  \ r a v e m e t e . s ,  t ] ' l ) e
\ \ ' 1 0 9 5 ;  r e c e i v e r s ,  t y p e  1 1 , 1 7 ;  A C  m a i n s  p o r v e r  p a c k s
f o r  1 1 . 1 7 ;  r e c e i v e r s  3 1 3 2 ;  i n d i c a t o r  r n o d u l a t o r s ,  a u t o
t r a I s f o r n r e r s ;  r e c e i v e r s ,  t y p e  7 6 A ;  b a t t e r y  d r i v e n
a m l , r i n e r s ,  l a r g e  a s s n r t r r e n t c  o f  v " l t ,  a r ) t l '  a r ) d
m i l l i a r n e t e r s ,  n e u t r a l i z i n g  u n i t s  r v i t h  R F  u r e t e r s ,
r n e t a l  r e c t i l i e r s ,  r e l a l  s ,  v i b r a t u r  1 ' a c k s ,  i t r l e r - c o n r
5 s 1 . ,  s i g n a l  g e n e r a t o r s  I t C  t "  - \ C  c o r v e r t e r s ;
B r n w n ' s  . \  t v p e  h e a d p h n n e s :  E . l t . I .  c a t h , d e - r a \ '
t u b e s ;  6 - v a l v e  r e c e i v e r s  i n c o r p o r a t i n g  C l 1 ' s t r o n
u n l r ,  e t c , .  e t c ,

}IBTAL IYOBI(
.Dith a lDifferenee !

This is an example of gear which can
be made to YOUR OWN dimensions

and layout.

For fuII details and a.ddress of nearest agent' cootrct-

L. J. PHILP0TT (G4BI)
(d.  J.  PHILPoTT)

Chapman St., Loughborough rur. 2E64

PRIVATE
W A N T E D - l ) ( l  . ' f  - \ ( - ' / l ) ( l  l u r n t a l r l e .  I ' a r t i c r t l : r r s

a n c l  p r i c e  t o  ( i r r l r l r ,  l b  , \ u c u . t a  l i r a r l .  - \ [ , r s e 1 e 1 - .
U i r n r i n q h a r r , 1 3 .

C O N S T R U C T O R S ,  L O O K !  \ i r t e  v : r l r e  s r i p e r - h e t
1 1 0 .  - \ l r x l i i i c r l  " . \ i r  l l a r r k  \ i r e .  \ \ ' r ' r k i n c  b u t
n e e t l :  c , r n r , l e t i n s .  ' \ l l  c i r D r t r r r e r r . .  ( ) \ \ ' l l e r  l a c k  ( ) i
t i n t e . , \ 1 s , , ^  ( , t h q r  u s e i u i  6 , , 1 1 r 1 ' , n e u 1 s .  S . ' \ . E .  l i s t s .
I . i .  - \ ! r i r i r l g e , ' , \ 1 r r i ) 1 i . . '  \ e l -  I l o a d ,  . \ I t t e r s h a m ,

TRADE
G6MN for the "best" QSL's and approred log

bmks,  se ld  fo r  sarnp les :  G6\1N,  Br idge St ree t ,
\Vorksop,  Not ts .

QSL 's  and G.P.O.  approved log  books ,  sarnp les
i ree ,  I rom Atk inson 13ros . ,  Pr in te rs ,  E l lanc l .

2in. THERMOCOUPLE MOVING COIL MILLI-
AMMETE"RS. 0-3-i0 m-\. \erv ex-(i,rvt. -\ barsain
a t  5 /6  each,  13  t re r  r lozen.  l t ' ' s t  i ree .  - \ .  -T .  l l c \ l i l l a r r ,
i  O a k i i e l d  R o a d ,  l l r i s t t , l , 8 .

COPPER WIRE. Enamelled, Tinned, Cotton,
S i l k -covered.  - \ l l  gauges.  Screus .  nu ts ,  \ !ashers .
soldering tags, eielets. Ebonite and laminated
Bakelite panels. Coil formers. Covered wires, ear-
phones,  e tc .  L is t  S .A.E.  Pos t  Rad io  Supp l ies ,  33
Bourne Gardens ,  London.  E .4 .

ADTSONS
URPIUS
TORES

169.17 I  EDGWARE ROAD
London, W.2 r . r .  pADdington 78st

C.R. TUBE INDICATORS 1r1re lbJ.C. Conrt ' le te
r l i r h  I  t r r b c .  t 1 1 , e .  \ ' ( - 1 1 5 1 7  a n d  V C I { 1 3 ' t .  F i n e
5 e l e c t i . ) n  o i  c r r r t , , r r e n t s  i n c l u d i n g  3  \ - R 6 - i ' s ,
I  6 J - i ( ; .  J  , l i o d e . .  l i r e n d  n e r v ,  d i s p a t c h e d  i u
w l x l e n  p a c k i n g  c a ' e  a .  i r r , r ) r  r n a k e r s .  ! 4 / 1 0 / - . ,
c a r r i a s e  5 / - .

R E C E M R  T Y P E  3 l ? 0 .  1 l  \ a l r e  R a r l a r  1 - n i t .
I l r a r r r l  n e q ' ,  c , ' r n t , l e t e  \ \ ' i t h  1 0  E F i 0 ' s .  1 H \ - l t : .
1  I ' 1 . 1 .  1  \ ' S t { ) ,  1  \ ' I t 1 3 7 .  l { e . i : t r , r : ,  ( l i , n d e n s e r s .
(  h o k e s ,  e t c .  l ) i s p a t c h e d  i r r  n r a k e r ' s  p a c k i n g  c a s e .
\ \ - r n r r l c r i u l  v a l r r e .  f 4 / 1 0 - . ,  c a r r i a g e  5 / - .

M . C . R . 1  l f i r r i a t t r r e  c " r r r r r r r r r r i r a r i o r r e c e i r - . r ' .  ; ' r

r r r a i n s  o L  b a t t e r  1 .  F r e r l u e r l c r  r i l r l g e  l 0  t r '  3 [ N l 0
r r r e t r e s .  ( - r , r n l r l e t e  \ \  i t h  l ( ' $ e r  s u p p l \  r l t r i t  t o
, I ) e r a t e  ( n r  i r r d r  1 0 7 r ' .  t o  l 5 0 r - . . \ ( - , , r  I ) C .  - ?
I { T  b a t t e r i e s ,  l r h o : r e s ,  a e r i a l  a n d  e a r t h ,  b r a l d
n e s ' i n  s e a l e d  t i n s .  i l l / 1 0 / - ,  c a r r i a g e  3 , / - .

2  V A L V E  B A T T E R Y  A M P L I F I E R S .  
' f  

1 1 t
. \ 1 1 3 1 .  L ' l  l v . .  H ' f  i l 0 \ ' .  \ ' a l l e s  O l ' 1 1 0  a r r r l
I ' l - - \ 1 F .  . l i r a n d  n e r v  i n  n e a t  n e t a l  c a s e s  2 5 l - .
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SEE OUR WINDOWS FOR A THOUSAND BARGAINS

-l

l l l


