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Dditr l r ia l
A  \ \ ' (  r l ( l  )  , ' f  t l r ' r r r L '  l (  I ' r l r  r r  ' ' ' l r  l -  r ' ; "

A  h . r r ,  - , ,  k i n r l l v  r * r i t t '  t  t t .  r " i t l r
l -  I  1 l r ,  i r  ,  o r r r r r r ,  r r t .  S l l ! J , r l r r ' o t  , ' r r , l

c r i l i c i sms o f  th t  l i r s t  i ssL t r '  o f  l l i t '

"C .ons l ruc to r .  T r rk i r lg  ; r l1  i r l  r r l l  \ \ ' ( '  : l r (

i e r ' l i r r g  r a l h l  r '  l r l l t s r ' c l .  I I t ' u t v r  r '  u t  h i t s l t ' i t

t o  a s s L r r . '  r ' , , , ,  , i l l .  t h ; i 1 .  l l r r - ' r t g h  t h .  t r r s l  i m

l r ress ions  r r f  r t ' i t t l r ' r s  havr  l r rc 'n  tnos t  f : ' r ' o r t r -

r r l r l , '  . , ,  i i r { '  n c t  g o i n g  1 o  b e  l u l l c t l  i n t o

c o m t ; l a c r ' n r : r - .  \ \ - c  l i l l  s l r i \ ' ( '  1 o  i r n l r r o r i '  t h t '

m a g n r i . "  i r i  a n v  s ' a v  t h a l  l r ' e : i n . : r n t l  1 l . t i s

car i  bc  be  t  t c r  ach ic  r le r i  i f  r re '  ge t  norc  anc l

n o r e  1 r ' 1 1 c r s  f t r t n t  v o u : r J 1 .  1 t ' l l i n g  t t s  N h : r t

v o u  l i k e ' .  l ' h : t 1  r - o t i  r l r r t t l t l  l i k e ' t o  s t r ' i i r r d

ivha1.  vou do .  no t  l i k t ' .

I I e r e  a r c  s . ) n l ( ' 1 \ ' p i c ; t l  c o r l t l n e ' n t s  f r o m

r e a d c r s  \ \ ' .  ( ) l i v c r ,  G . l \ T :  
' I  r v a s

mrr t :h  in rp r r ' ss r ' t l  s ' i th  thc  thoro t lghntss  rv i th

r lh ich  most  o {  thc  cont r ib r t to rs  co le rcc l  t i re i r

s u b j t t  l s ;  s o  o { 1 { n  I  h a v e  f o r t n c l  t h a l  a r r i t  l t s

;111, -s l ro i l t  bv  s r i le ' rs  q iv ing  fL l l l  t ie t ; r i l s  .o i
t h e  r i l r v i o u s -  a n d  r , t n i t l i n g  r , r  d o t l g i n g  t h t :

k n o 1 1 r -  p o i t t l s  t h a l  o n c  d o e s  r , l , t l 1  { L t l l v  r r -

l r l i r i n i . r l  i ' '  .  W .  F .  R o b i n s o n  ( C l i t h c . r o e  t  :
i '  l {a r l io  ( - -on : t r t t c io r '  fu l f i11s  i r l l  t l rgc r l l

nccr ' ss i1 r '  in  th r - -q r '  r l : r r , s .  I  u  o r i l c l  .  s t lggr 's1

t h n  i n r l l r r s i ' , n  o [  ; r r t i c l , :  u l r  ,  " n ' ' r r l '  1 i " r r

o f  cornn t r ' rc ia l  s ign : r i  gen,  r r r lo rs ,  : r t l i l  rn r t l t i -

me l r ' r ,<  G.  T-or -e l t ' ck  1S\ \ 'T -  ' ' ( l1  1  1  1  :

" T l r r " C o t t s t r t r c t o r '  i s  t o p - l r r , 1 c .  C c r t r l d  l o r i

p rov ide  us  r r i lh  an  e f6c ien t  1 ransrcce iver

io r  t rO f l cs .  l le lc l  c l t v  sc r rk?"  B  Bar ' }c r -
( R r r r g c s s  I  I i l l )  :  

'  ' - J r r s t  s - h a t  i s  u ' r n t c d  l

shr l r ' t l c1  l i k .  to  see { r .c l t t cnc '  t l i t rdL ; la1 i . l l

r r , r ' r ' i vc ts  : rnd  le lev is ic r l l  {o r  th r  con-

s l r i r c l o r  r i ' i l h  l t l e l i s i o n  I L I r .  a m p J i f r e r s  f o r

c l i s l ; i t t 1  r r ' c r ' p t i o t t .  . \ r 1 i t  l r ' - s  ( , l l  1 r . ) t t i ) l a ' s h o ' 1 1 -

i n g  l o r r i r l  l t l s r ,  l i r '  l ) . , 1 i L l l i L r .  T l r r  i i r s l  t r u n l -

i r l r  i s  l l r s t  1  l ; r s -  r t ) i l  r , l l "  i t ' t l s l r -  \ ' ( ) r l  c o l l l ( i

rlo rvith more l-raper Il. J. Caley
iHavrr ' : r rds Heai t - r ) :  I  have been looking
ou t  { o r : L  book  o f  t h i s  r l a l u re  f o t  a  ) ong

1imc. I  mlscl f  am more keen on bni ld ing
rt .cc i r -ers i 'specia l lv  midgr: t  a l l -dry port -
: r i r l t 's  for  long ant l  mecl i t rm rv i rve.  I  hoPc
r . r r  r r i l l  1 , r r h l i . h  ,  i r ,  r t i l s  o f  l l r i s  t l P t  . r f

i ,  , ,  i r ' ,  r  l a i r ) r  f r eq t t r ' n t  l r ' .  \ ' ou r  ncu '  book
i-< ' just  thc job '  G. L.  l lacp}crsotr
tDtinclr't' i "i .t:,s grcatlv impressed by tire
stnsib le l : rvor t l  o{  thc ar t ic le:s i rnd 1he topics
cl rosr-r t .  I  ivould l i l ie  to sce a 7-valvc '  short
u ' :n 'c  supt ' rhe' t  descr ibed in the ncl t r  future
covc r i ng .  sav ,  10 -180  me t res : r nd  t hcn  a
ccrnvr ' r ter  tor  51lCt metrcs to go wi th i t . "

t l l r .  ) I : rc1;herson then Soes on to l is t  13
po in t .  l t o  r r ou l t l  l i k r '  i n co rpo ra ted  i l r  t h t '
i , c . i r '  r .  Th i :  l r t l e r  r v i l l  b c  pub l i sho r l  i n
t r i l l  n - r t  i s : t t '  ) .

Z.  I -err is  \ \ ' i ] l iarns (Cardi l I ) :  " I Iy  6rst
inrlrrc'ssion is rhat voLl ilre 1o tre congr:rtu-
lated.  Fi rst lv  I  l i l i i  the rv; tv i r r  l 'h ich i t  is
! ,  r - u t ,  . r :  i l s  : i z ,  i s  t o t r r ,  i t i e t l t  l h o u < h  I

L o 1 "  ' ) , ; , t  r r l . ,  r ,  r  n n d i t i o n s  i m p r " v '  i t  r i l l
g r , ' r l  i t t  t h i c k n . s s .  (  ) n '  l l l i l l {  I  u o u l , I  l i l i r '  t o
. , ,  i .  l , n  ,  s l t , t t . t i r ,  r r l i r  l e  o n  l h '  . '  r r c n c d -

sr id ancl .  penlode t ' ; r lve as a c lc lector '  bolh
lron the point o{ r'ieu' of t ht'orv -and
nelhoci .  f l re ar t ic l r '  on S\ \ '  supcrhcts
heralds.  I  hopt ' ,  I lanv such . \ lso is  r t
possib lc to publ ish s i th t 'ac l t  sel  dt 'scr ibed
ihe voi tages-one mav exJ)ect  1o reacl  at  each
cai .hode, : tnode, e1c.  ? fhe {r rst  issr te h:rs a
frcshnes-c that  augurs r ie l l  {or  the lu lurr : . "

So thcrc .tt' :,ie. Ltt us have morc and
rnorc sttclt sr-tggeslions. It i ' ' only bv your
suggesl ions that  u 'e can mould the "Con-

:1rut1or"  to the t1 'pe of  magazine you ncecl
\\'c canrrol oitviouslv Irle:rse evert'bodv trut
: L i  l e i t s t  r l r ' u i l i  h l t t ' e  r L  t r r ' !  \ \ ' .N .S .

\ ( ) T T C B S
i - , 1 ,  l i  i t e n  : r , t r - :  l r e a t  i l l e  : . l r ( l e r ' :  t l l t t r c  a l i t l

. , ' t  l r  t  . ' ,' i  
i  i t i  t ' f r r t - ' ' - ' t  l i l i \ - l ! - \ \ ' .  \ ! a r r i i ; r L  r u r c r . .  I ' [ ] r -

t r - 1 r . r t . .  t t r  ,  i L t a  t ! i \  i l e  1  t , ,  ' : n 5 1 1 1 ' 1  : ; l l l l l ' l c s  1 ) r

r I i  , r - n r a t l '  t r  ,  i  r r :  r  J  r ,  , l r t c l :  i ,  r  r i ' \ : t l \ \  i l l  t h L s

S a (  T l ,  l l .' . f  
t - t ,  ( ' O l r l f  t r s l ' ( ) \ l ) l l \ (  f .  - h '  r r ' i  l ' e  a r l , l r e s s e d

1  " l t e , l 1 , ,  C , , n 1 r r r . t l r .  : i  I l a i r l a  \ ; t i e ,  I ' r t i r l i l g t o n ,
I_ r  r r r i ,  i r .  \ \ ' . , r .  

' l ' r le r , l i ,  
re  (  L ' \  a , : ; ( , .
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Ilud,io tliseellunA
By Cestne Ttp.

I l l r  l rppr ' : r r l rnc( '  of  th is journal ,  a neu
radio nonthly, is one more reminder
of thc gradu:Ll reversion to normal

electricity is included in nearlv every scirooi
curriculum. This tosether rvith technical
t ra in ing in a l l  branihes of  H.M. Forces,
heralds :r bis fnture in .\mateur Radio and
I l t L l L r O n l C S .

Elctronica
The mention o{ the term "elcctroni.cs 

'

catlses me to pause. The dividing line where
radio le:rves ofi and electronics begin, has
not -yet been de{ined. Xlany so-called
electronic clevices are far removed from
radio, particularly those rvhich merely irave
electronic contro l  such eLs invis ib le rav
bu rg la r  ; r i a rms .  e l cc t r on i r  m i c roscopes ,
photo-electr ic  devices,  UHF heat,  calcu-
Iating machines and the many other pieces
of equipnent readily called to mind.
l-)thers such :rs radar, sound recording and
reproduct ion,  radio deaf-a ids,  etc. ,  are
nearer to x-hat misht be included in the
tern r;rdio in its populerr use. Personally I
never feel  qui te easv about these even. I
like to reserve radio" to cover all corn-
munication *'ork and class evcrvthins for
rn{ . , rsuremrnt  and contro l  as electronics-  "
It seems the common sense division, but it
is only u'hen *'e reflect on these things that
rve realise *'hat a u'ide ficld the t*'o terms
covcr.  And we ha\-er) ' t  ment ioned tc levis ion
1'et !

Diversity Reception
This kroseness of definition of ternts

rtminds rne of a recent discussion betrveerr
ts'o cnthusi;Lsts on the uses of diversity
r '  ce i , t i un .  Th . l  \ \ ' p re  t a l k i ng  a t  c ross -
purposes on thc simplicity of its design.
, , r r ,  t h i nk i ng  i n  l e rms  o f  a  s im l , l e  r nce i vc r
rvith a dual tuning systcm to use for the
same broadcast progrzrmme *'hen trans-
mitted on tri'o frequencies. The other was
thinking of  e laborate s1'stems using several
ch:innels ri'ith the automatic selection at
;.Lnv instant oI the strotri;est signal rvhile the
others are suooressed.

From rvhiclier.er angle you look at it, both
uses have great possibilities in overcoming
l l te e lTccts of  fading in modern broadcast
practicr:. Signals on dificrent frequencies
rarelv fade s imul tancouslr -  and a s imole
i , nd  i nexpens i t e  s ) s l em to  t ake  advan lage
of this, whelher using spaced aerials or not,
rvould give a great {illip to DX broad-
cast lng.

Future Developments

To rvhat points in the modern broadcast
rc'ceive,r should *'e look for immediate im-
provenrcnt? I suppose nrost of us would
have a difierent ans*'cr to this but I think

txrnditions aftcr the lean yerars since 1939.
It is, perhaps, opportune to look back on
the lengthy parrade of radio journals avail-
able {or Ilrilish amateurs since the early
days. Many had long since been de{unct
evr:rr in 1939 lt;1' rvhich time the factorv pro-
duced radio could not  be equal led bv the
amateur : r t  anything l ike the pr ic t ' .  and i t
must be admitted that at that tine thert
u'erc fer+' t'xpt'rimenters capable of tackling
anything more t'labor;r1e th:rn a str;right
recerver.

I  have alu 'avs held tht  l r t ' l ic f  that  at  least
some o{ the m:rgazines that have p:rssed on
would have survivcd up to the \\'ar years
had  t hev  ke1 ; t  t no r t ' c l ose l v  i n  con tac t
wi th the changing condi t ions of  antateur
pract ice,  despi te the hlavv decl ine in home
construction of broadc:rst :rnd all-s'ave
receivers.  The t ruc amateur is  interested in
the experimcntal sidr: of radio, and not
s imply in bui ld ing a s ingle r tcc ivcr  on t t re
cheap.

A Bright Future
Al though I  arn not  d i rect lv  associated

rvith thosc encrgrtic enthusi:rsts q'ho make
the appearance of the IiADI( ) CION-
STRLTCTOR Possib le,  oth l r  th: rn i is  a
guest-contr ibul .or ,  I  do sh:rre u i th them l l re
convict ion th i r t  ther l  is  : r  grr ' : i t  c lcmand for
a radio monthl) '  of  t  h is <lecr i i r t ion.  ( ]u i t t :
rvhat  {orm i t  eventu:r l l r '  1: rkes nrusl  largely
l r , '  , 1n . iU "O  by  t hc  r ' . ' d r . r s  l h '  l n s (  l r ' . . .  T l r e
success of  any tcchnical  journal  depends to
a great extent on ils ;1,;1{1.;5-;sn Editorship
r v o r k i n g  i n  t h e  d , r r k  i s  r r r : , 1 , :  , r  h o . r r - r
h ; r  nd i cCp .

An Ddi tor  is  inf l r r r 'nct .c l  l r r '  h is rcaders
- n o l  n e C e s s , r r i l r  , r  r  L r n t r r r o l l :  I n i l t , , r i t t
bu r  l r y  f a i r  con ln l en t  ; r r r d  ( , ) ns t r uc i i \ ' .
cr i t ic ism, he is  ablr '  to judge the t rend of
publ ic  interest  in the magazine s ide,  and,
{rom the technical  l rnglc,  the exper imenter 's
needs.

In the years prior to the Second World
\\'ar many cnthusi:rsts. felt that the range
of radio text-books and magazines u'as not
rvide enough to {ullv cover the needs of
cxperimenters of :rll grades of advance-
ment from the man u'ith a "handvman"
kno rv l edge  1o  t hc  qua l i hed  t echn i c i an .  I t  i s
for you to makr: your rvants knorvn and
make it possible for thc Editors to produce
a journal  that  fu l f i l ls  : r  real  need, and not
be just  merelv anothcr "wire less book."

Todav there is a far rvider rangc of text-
books than ever beforc and elementarv
30



R . \ D I ( )  C  O N S T R T -  T ] T C ) R

the  {o l l on i ng  po in l s  so r t l d  be  i nc l uded  i n
manv readt ' rs ansuers.

' l  
.  I leans of  e r in i ro l l ing vol t tmc 1o ; r

r t 'a l l r '  lorv j t ' r 'e l  rv i lhol t l  los i r lg
qual i tv  of  repror luct ion.

l .  Simplc r (  mote lontro l - tut t ing as
rrc, l l  as s$i tching.

-1.  I r lprovrrd tuning methods cn: t l ) l ing
i randspread.

1  \ ' ; r r i r r b l c  (  r , n 1 r . ' s l  .  r f a l l s i ( ) n .

Perhalrs 1.o th( '  r i rd inarv I is l tner t  ht
lat tcr  se( 'ms 1ht '  l t 'as1 iml)or tant .  t ru l  1o
' those u i l  h ant '  pr t . tc t rs io l rs c, f  musical  aplr r t  -

c iat ion i t  is  h ighly '  iml)or t : in1 ,  espt 'c ia l lv  in
gramophone reproduct ion.  \ f  i th -  man)
6roadcasls,  ; rnd al l  granrophone records,  tbe
eontrast is comltrcssecl to suit average re-
production, and it is itt limes comprcssed
io ncar ly a th i rd o{  the or ig inal .  The
pianissimo passag{'s :tre comparativc'lv
stronger than in the or ig inal  rcnder ing,  and
the for l is immo passages nuch r t 'dr tced to
prcvenl  ovc ' r loading in the averag( '  oul l ) r i t
s tage-s.  \ \ 'h i ie th is is ,  o{  cot t rs i '  r , {  l i t t le
impor lancer in I )ance or  much Light  music,
in a Syrnphony Corrcert  thc f lat lening ou1
robs thr  rnusic of  much of  i ts  ch:Lracter  : rnd
un less  t h t ' r c  i s  somt ' - " ' n s  o I  r t ' s l o r i ng  i t
to i1s or ig in: i l  proport ion lnuch of  tht '
r r e ; r n i ng : rnd  t r t t e  en jovmen l  l t v  t h r - n r i s i c
i ove r ,  j s  l os1 .  I i u l l  c ( ) I r 1 r : r s1  expans io r t  i s  on l r
possib le on equipmt nt  c:Lpirb lc of  g iv ing
a high uncl is lor l ( ' ( l  ( )utput .

With thc s impl t  I - .F.  -ct lg( '  as usecl  in the
avcrage r t 'cc ivt  r  or  r : id iogr; im, {a i lLt r r '  1<r
L l s e  r  U l l l l ' T ,  s s i ( , l t  \ \ ' , ) l l l d  ,  : i l : : ,  - ,  r i r  t t :  r ' r  t  r -
loac l ing  o f  lhc  ou lp r t l  \ ' i r l \ ' { '  a l t c l  sp t : rke ' r
r v i l l r  ,  r r n s e c r t l n t  l t r : , t ' r '  r l i s t u r t i o n  , , l r  . i l l  t h ,
lciuder prssagcs :rnd it is diff ir 'ult. at the
prescnt  s t : rgc  o I  v r r l ve  and spe ' : rker  deve lop-
l n c n t  1 ( )  r r r v i s l g c  c o n l r ; l s t  r ' x p : L r t s i O n  i n c O r -
p u r , r t L d  i n  r r r r r  t h i n g  b t r t  i l t c  n r o s t  e s l c n s i v t

r - : rd iogranrs  fo r  manr '  \ ' { ' a rs  \  ( ' t .  Y t '1  fo r
thosc  rvho d t 'mant l  h igh  l idc l i l v .Lnd r i : r i i s r r
i l t  t l ' ,  i r  I , ' 1 , r , , r l r t ,  t i " ; '  t t t ,  r t , -  , , 1  , ' n t r . r : 1

r  \ l ' a n s i o n  1 r ,  r r . s l u r r .  t i I  r ' o l r t m e  r l n U  t a ,
: t -  r , r i y i i l , r l  n r ( , t , r ) r l i o l r :  i s  , : : '  t r t i a l .I _  r " _ _ " -  _

A Simple Experiment

Sonte rnc:rsurt  o{  contr : rst  exPanslol l  can
be simpls obtainecl by jc'ining a flash lamp
bulb across tht '  spc 'aker r -o i t : r '  coi l  (  )b-
','iouslv a c('rtzrin amotlnt of pos'er will be
i- rb-sorbed i r r  the lantp and i t  s- i l l  g lorv on
ihe londt : r  l )as-c i ig(s.  so the ic lc : r  c .Ln only
bc rrscd s hr ' re l l i r ' r t '  ' is  

l iorver to spare.
I -u r r i l l  ln ; rkt -  rL.  st t r l r r is i l rg c l i lT i rer lce to thr '
rc l r rodu< i ic , r r  :Lt tc l  r i  r l t rc t iorr  i t r  the surface
n, i is l  of  r i  t :or( ls .  

' fhr '  
l r i t t t l ,  r -o l lagc rr i l l

r .arv . r .ccordin i i  1()  th( '  s izr  of  ther : tn. rp1i f ier ,
1\ \ 'c)  or  {or i r  vc i l ls  for  s inglc r ' ; i lve outputs
ancl  a s i r  vol t  lamp for  push-1r ' . t l l  . t r range-
mrn t s .  r l ou l d  s ( ' r v c  as  a  gu i c l e  f o r  t r i a l .

High Voltages

] Ianv factors har-r '  1o be taken into con-
-sideration in defining rvhat voltagc mav bt:
:i danger to life, the state of health of the

l ) e r son .  t h r ' d r vness  o r  da rnpness  o f  t hc
skin and tht '  sr- r ,s t :ept ib i l i tv  to shock.  \ \ ' i lh
home tr r : i l1  appar: i t r ts  c: r re should ahvays be
given in lavoul  : ind u ' i r ing,  a lso thc protec-
l ion of  erposcd l )ar1s,  to e l iminate any r isk
r,f shock. In universarl sets this includes the
grub scre\r,s in the krtobs which may be
al j le in rcs l )ect  1o ear lh,  ; ind : r lso the acr ia l
r r i r t  i f  not .  isol : r tcd bv : r  condenser.  I t  is
salcst  1o use no carth conncct ion.

The r- lectr ic ian has a golden ru le r then
louching l ive : ippar i i tus--kcep one h:rnd be-'h ind 

voul  This at  l t ' : rs1 prcvenls one form-
ing i i  i r r r th t i r rough thr  body and heart
rvhich mav bt '  sevr ' re,  : r l though atn un-
plt':rsant shock or burn may still bt:
sus t ; r i n r ' d  ac ro . - ss  t he  h : r nd  o r : i rm .  I  sup -
1rost. most of us htrwe "c;rught a packet"
at some time-indeed in time you secm to
br.cornr gr:Lclu:rlly inured to them until a
. 1 , , ,  i a l l v  n a : l \  o n ,  r u n s  u l '  t o r t r  s l e e v e  r r n r l
rerninds vou 10 bc more careful .

o f I  i t  i s  as  uc l l  t o
clischarge large condensers bv shorting rvith
:rn insulated sglglqd1iys1-;r charged con-
r lensr: r  can give qui te a n:rsty jo l t .

f'here are', of course, many adjustmenls
:ind tests rrhich must be made with the
;rppar.ltlls rvorking under norrn:ll conditions
:rnd care ' fu l  handl ing i -q nr 'cc 'ssan' .  Norm:r l
rccciver vol lagcs are r : r re lv harmful  to a
l ro int  of  danger unless onc is  in poor he:r l lh
or in a noist place. 

'lhc 
rvorst asJrecl is

r , l l r  n  t he  dam l l e  \ ' ( r l . l  ( l ( ,  by  d r ( ' p l ) i ng  S ( ' r i l i  -
' ) r i n g  o r  ; r  b r c a i i , r q e  r , r r r s e d  b r '  t h e  s r r r l d c n
io l t - then vou gct  l r  double shock !  Tht ,
sec-ond coming rvhen vou have to rcplace
r oml)(rnf .nts and Ylr l ! r ,s  at  thc. i r  l r rescnt
l ) I l (  ( , s .

THE EDITORS 'NY'TE . .

O Articies suitable for inclusion in

this journal.

O Constnrctive comnlents and sug-
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Ilte
Itraig ht Rereiuer
Part 2. Bv H. A. Emm
Reaction.

So {a r ,  o f  thc ,  th r t ' , .  co ln l ) ( )n r 'n1 i  : r l ) l r car r -
i n g  i n  t h r :  o u l p u l  ( ) f  t h e  d e l e c t . ) r s  s e  h a v r
b c c n  c o n s i r i t ' r i r t g  o r r l r -  1 h r '  : r u r l i o  f r t , q u e n c r '
c o D r p o l r ( ' 1 1 1  h : r s  l r t t r r  r r l r r l t ' r r s t , o f .  I r r  p r r r -
t i cu la . r ,  t  he  l t l '  c ( )n rp( )n f .n t  l l r s  I r , . r 'n  b r ' -

I r a s 5 r . d  1 o  , ; t r t l r .  - \ , , r r  t l r r .  l ( F  ,  u r l  ,  n 1  ( . i r l

b e  r t ' - i r r l r o < i r i r . t . r l  1 o  t i r l  i r i i r u t  r : i r l u i l  L l -
L 2 / C l ,  l t y  ] n e i i n s  ( ) f  r L  c o u i r l i i r q  r r  i n r l i r u 4 .
I {  1 } r t '  c o r n l r o n (  r i 1  s i )  l t i l  i r ; i c } i  i s  r r r r : i r r g i ' r l
t o  b i '  u t  l r h r r s l  u  i l l r  t l r ,  (  l l r r r ' n t  a l r r ' : r r i v
f l o r r i l r , q  i l r  t l r i -  ,  i r ,  r r i '  t l r ,  r r  t l : ,  1 , , , , r ' r  . , '
i n t r o d u c t ' t l  l i l l  t t n i l  t o  l r ; i l : r t r r ,  o r L t  1 h e
d a m p i n g  l o s s r . s .  I I  t h r . ; u r r o u n t  o f  r . n t ' r g v  f t r l
b a c k  i s  s u f l i r ' i t n 1  ; L  l r o i r r t  o f  b a l : L n c c  s  i l l
b e  r r : : r c h r : d  : r n r l  t h t  v r r l v t '  u i l l  o s c i l i : r 1 e .
- fh is  

l r ro t : t ss  i s  c ;L l l r ' t l  r c r rc t ion  or  r i ' g { ' l l , ra
1 i o r t .  I l v  n r : r k i n q  l i r e ; i r l r o u n t  o i  I { I ' i t , d
l r a c l i  c o r r l r o i l ; r l t l r ' .  t h t -  t l ; r r n l r i n q  l o s s c s  i r r
t h c  i n p u t  t : i r c u i l  t ; r n  l r r '  p r r r l i c r r l l v  L : ! n a ( ' l l f L l
o u t ,  t h e r e b r -  g r t ; i 1 l v  i r r ' r t r s i l r !  l r l t l r  s e , i r
s i 1 i v i t y  a n r l  s c l t ' c t i v i l r ' .

W h e n  r l r ' : i l i n q  u  i l h  < l i  1 r  t  t i i , n  \ \ ' ( .  \ \ ' { ' r i .
ccur< : t : rne t l  on lv  u  i th  n ror l r r la l r ' t l  RF,  o r
I C \ V ,  s i g n a l s .  I  n l n o < l u l : r 1 e r l ,  o r  ( ' \ \ ' ,  s i g n a i s
rvou l t l  p ro r luc t .  r ro  r , lTcc t  in  th t .  on t  l ru l  o f  t  he
d e l e c t o r ,  : r s  1 h r '  r r u r l i o  f r l r l t r r ' n c t  a o m l ) o n ( . n 1
r v o r t l t l  t t o t  l r t '  | r  

' s r , r t 1  (  ) n  1 h r ,  : r n t : l t a l I '
l , ; r n ( l j  t h '  n r . ' j , ' r i r r  ( , 1  , . , r n i l i l l n i ,  i l i , , l r  . .
d o n t .  l r y  r n r . l r n s  o f  ( - \ \ ' ,  ; r t r c l  I u c k i l y  r t , : r c l i o i r
e n ; r l r ] ,  s  t t s  t o  t r t . r k ,  I  l r ,  - ,  s i - 1 s , , 1 -  : , r r r l i l ' 1 ,

T l r i s  i s ; r e h i l v e r i  i r v  n r a k i n g  l h t  I t l i  f t r l
b a c k  o f  s u i : h  l L n : r r i r o u n l  t h : r 1  i l  i s  j ' - r s t

c n o u g h  1 o  ( ' i i u s e  t h t ,  r ' : r l t ' r .  t o  s i r : i d i l v  o s t : i l -
l a l r .  ; , 1  . r  , { ' I r s l , r n l  . , r r r 1 , l i r L r , l ,  i n , L  . . :  . ,
f requr :nc1 '  d ( '1 (  rmin{  d  l r r  th r :  tun t 'd  in i r tL t
c i rcu i l .  I -c t  r - rs  suppose tha t  i t  i s  tuned to
a  f r t : q u e n c v  o f  7 , 0 t l t )  l i c s .  T h r  i n p u t  c i r c L r i t .
b . ing  co l r r l r : r ra l i v t l t '  un . -se lcc l i ve .  s . i l i
responc l  to  in (  ( ) rn ing  s igna l . -s  o f f  r r .son i rncr , ,
so  tha t  a  C\ \ '  s ign ; r l  o f  : r  f rc r luencv  o f .  sar ' ,
7 0 0 5  k c s .  r v i l l  a l s o  l r r o c l t r c e  r L i r  o s c i l l ; r 1 o r v
l o ) t r r 1 e  i n  t l r ,  i n l , r r t  ,  i r c r r i t  \ \ ' o  t h u s  l r , r j r
t rvo  osc i l l : r1orv  vo l tag t ,s  su l te r im l ios r . i l ,
t h c  r t ' s u l 1  b r . i r g : r  v r r r i ; r 1 i o n  i n  a n r p l i t u r l e
r r t .  l  f rcqucncr  lqua l  1o  thc  d i fJerence be-
ts 'ccn  the  f r r .c lL renc i r ,s  o f  t l te  1ur>  I 'o i1ages .
r l ' h i t :h  i s  .5  kcs .  in  t l ) ( ,  .asc  i re ing  cons ider l r l .
I n  o l h c r  u ' o r ( l s .  u t ' t h e n  h a v e  i n  t h e  o r r l -
p u t ,  a l t  i  r  t k , t c c t i o n ,  i L  - 5 f ) o ( )  c s .  : i u d i o  { r t .
qu fncV conr l )on( ' l ) t .

F ig .  l  shorvs  th ree  1r 'p ica l  c i rcu i ts  i l l u - . -
t ra l ing  po l r t t l ; r r  rn r , lhor ls  o f  us ing  regr , l l c r : t -
t i o n .  I t  * i l l  b e  s e c n  t h : r t ,  t h a 1  a t  F t g .  - 1 : r .

i s  v c r y  s i r n i l a r  1 o  t h c  c i r c r r i t  o f  F i : { .  - 1 ,  1 h t ,
one d l {Terer rc r .  l re i r rg  tha l  t  h r  i i r r r , rL '  o r  RF
-12

i x p a s s  c a p a c i l : i n c r :  i s  n r a d e  v a r i a b l e ,  a t r d  i s

rn  ser ies  rv i th  r rn  add i t iona l  r r ind ing  1 . . ' l .

r , h i c h  i s  i n d u c t i v e l v  c o u p l e d  1 o  t h e  l u l r e d
s  ind ing  i -1 .  , \ s  i i re  capac i tanc t '  i s  in -

i r t l i scd ,  so  th t '  re iLc t , t t rce  is  Io rvcred ,  i r l r t i

t h r . i u l ( ) u n 1  o f  R [ "  { l ' r l  i r ; L c k  i n c r c ; L s t ' s .  r t n t i i
; r  po in l  i s  re i rc l r r ' ,1  uh t ' r r  th t '  r ' ; r l r - t '  s t ; i11s  1cr

r r s c i l i a l r . .  S t ' r t s i t i v i t v  i s  g r t ' l t 1 r ' s t  j u s t  b e f o r t '
i h is  I )o in t  ocr  L l rs .

I i rg .  l l i  s l ro r ls  . r  c i r t  r t i t  in  sh ich .  a r r  R l i

t i ' t rod( '  i s  t t s t  d .  l l r t '  f c t 'd -back  Lrer ing  th rough
I - - i  l r r t t l  ( l - l  l r s  l r t ' i o r t ' .  ln  th is  c : ts t : ,  hc ru t ' r - t ' r .

: r  l l r r ' c l  c r ipac i l :u tce  is  r ts t ' t l .  re : i c l i t t t t  l te i r tg

e o n t r o l l c d  l r v  v r r r v i n g  l l r e  v o l t r L g e  a p p l i e d

i ( )  th .  sc reer ) in r r  g r id  l rv  rncr t t t s  o f  : t  1 ;o ten-
t i o n r i ' 1 { . r .  a r i d  " i o  i : o n t r o l l i r t g  t h t '  r ' n l v t

an l r l i l i ca l ion .  Pur1 .  o I  t l r i s  po ter t l io l r tc te r
1 : i kes  1he fo r i t t  o f  a  t i xed  res is t .anc t ' ,  *h ich

l i r n i t s  t h e  t t t r r r i m t t n r  v o l t l t q t ' 1 h : t 1  c i t n  l r t '
i p p l i r ' d .  r r n r l  u ' h i i h  r t ' s u l . l s ,  i n  p r a c t i c e ,  i n

t l )a  . r ) r11ro i  t r t ' co rn ing  rnore  cont fo r tab le  
'

io  h rnd i t ' .  - \  bvpr rss  c r tp r tc : i t : tnc t - ,  C-5 .  i s  c r r r t -

n r ' t ' r l c l  b r '1 r i t ' en  th { '  sc r { r ( ' l t  g r id  t r r rc l  t :a t } rodc
{ ) r  r lL 'g i t t iVe  l in t  r iu i l  th is  c i rPac i t : rnce  shou ld

I t ; L v l '  r r  l ( ) \ \  r ( ' e c 1 : r I l ( ( '  t o  i r o l h  ; t r t c l i o  a t t d

l id io  i r t ' qu t ' t t c i t ' s .
I " iX  l r :  : rga in  us( ' s  r t  t ( ' t ro (1 t '  r ' : t l v t ' ,  bu t

in  th is  t . r :Lse  th t '  l tF  i s  f td  b i t t  k  v i i r  th t '

c r r l i r o t l ' 1 o  a  I ) o i I r 1  o t t  l - 1 .  l t e i r c t i o n  i s

aq . r i t t  eon l ro l lec l  i r r .  r 'a r . , i I tg  l l t t '  sc reen i l rg
gr id  l ro tcn t ia l .  The l r t t tou l t l  o f  r { 'g r ' I le r i t t ion
o i r t l r i n l b l e  d t ' p t ' n d s  o n  t h t ' p o s i t i o n  o f  t l i t r

t l p .  a r r r l  i n  p r a c l i r : t ' i t  r v i i l  b e  { o u t i t l  1 } r : r t  a
po in t  e l rou t  one- th i rd  up  f ronr  the  c i r r t l r l
e 'n r l  o f  l - l  r r i l l  g ivc  o l ) t in runr  resr t l l s .

In  : i11  c , rses  r t .gcner : r t ion  mnst  bc  snro t t th
i f  1he gr t : r1es t  t renr ' l i t  i s  to  t te  ob la ined,
and t i r i s  i i ' i l l  i re  : r lTe 'c1 td  b i '  s t tch  l l . r i r tgs  es

l i r i  degre t :  o f  coup l ing  be tseen thc  tuned
c i rcu i t  and the  : re r ia l  o r  th t '  p rev io r ts  s tage,
l r r '  1 .he  po ten t i : r l s  o f  thc '  r - i t r io t ts  e lec t rod t ' s ,
l r '  the  I tF  l r r 'p r rss  ca l rac i t :L I rcc ,  : t r td  b1 '  th t '
r : r id - lea l i -g r ic l -c : rpac i t : rnce  combina t ion  used.

- \  d r ' t r ' c to r  c i rcu i t  p l t t s  r t 'genara l - ion  con-
s t i tu les  1he r los t  s imp le  fo rnr  o f  p r : rc l i ca l
rc re iver  fo r  shor t  u : tve  rvor l i .  Ih is  l vpe  o f

s r '1  i s  known i l l l tonqs l  i ! In i r t t ' t t rs  i rs  i [ l I
"0  r ' -0 ,  "  the  

' \ -  
s t : rnd i rg  fo r  the

i1 r ' t cc to r  s1 : rg r ' ,  thc  f i rs t  f ig r r rc  ind ic : r1 ing

the .nunr i re r  o t  s t lLgcs  o f  ampl i l i ca t . ion  a t
r i id io  f r t 'quent  ies ,  and l i re  l in : i l  l i gure  the
nr imbt r  o f  s t : rgc 's  o i  a r - td io  a t t tp l i l i c : r t io r t .
\ou- ,  shor t  u  l rv t  cond i t ions  v i r rv  so  c ( ) r l -
s iderab lv  tha t  eve l l  the  rnos t  pou 'e r fu l
r t , r :e i r -e r  has  to  confess  i t se l  f  be : r te t i  a l
t imcs ,  : ind  :Ln  0- r -  1 ) ,  s 'h i le  capab le  o f  r i ' o r ld -
r r id t '  recep l ion  undcr  { r r r -our ; rb ie  cond i t ions ,
mi r l  r lo t  be  thought  re l i : rb le  enough fo r
e ' r 'e rvda l '  use .  Ex t r : r  g :L in  can be  ob ta ined
l , t -  r r n " l i f r  i t t r  t h c  c i r ' n x l s  e i t h c r  b e f n r C  o r' . . ' . . . 1 . . . ' . . . b . . . ' . ' h . . .

1l t . r  t l l r  proce-ss of  dctecl ion.  Of the tu 'o,
the lat te ' r  is  the best  choict ' for  a.n cxtr t r
stagc t ( )  : r  s i rnplc detector ,  as spcakers and
phones being porver opcr: t ted deviccs,  the
: lnount of  poser developccl  in the l lnai
stagr:  rv i l l  determine the " loudncss" of  the
c i o r r : ,  I  i r p i n o  r n , - n i . ' ,  d (To l rc cont . )
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f  \  , ' . u r . r 3 , - r z i r r ,  r , r  r l r i :  r r . , . r r r , .  J  ( l u e r \

I  s r  r r  i ,  r .  f o r  r ' . j , , 1 ,  r -  r :  . r r  , , 1 ) i - i , , L i -
^  \ \ , r l t l  . r l t d  \ \ r  ( , , 1 t : ,  q l l , . i l t l \  h : r r , .

madt - :L l l  thc  l l { ' c rssar \  a r r : r r rg r i r r t .n ts  fo r  the
inaugur r r t io r r  , r f  suc l i  : r  s f . r \ . i r ( . ,  rvh ich  i , r
b ,  i r t (  , , ' l r d u r  r , d  b r  '  I , , r ' '  

j  , , 1  ' \ i , , . r 1  r .
l i r t '  . r r , . ' l r , , , , l r r l i r i , , 1 -  t , , \ . r r r i 1 . t ' l r ,

f )u t ' r1 '  Scrv i t  r . :

i l  )  , \  n o r n i n i r l  i l r '  r , f  I  -  r i l l  l ) 1 .  l n i i d l .  l . ) r
{  ; l i  l r  q u ( ' r \ ' .

( J )  Q u l r i t . s  o r r  ; r n v  s r L i r j r . l r  r t ' 1 ; . t i r r g  1 ( )
1 r ' c l t n i t ; r l  r : i c l i , r  i , r  t ' i t . r  t r i c a l  r n ; f t t ( . r s
s i l l  b t . ; r c c { . 1 ) 1 ( . ( . 1 .  t h o u q } r  i t  r v i l l  n o 1  t r t
p o s s i l r l c r  t o  p r o r . i d r '  r . o m p l e t r .  c i r c u i l
c l i t rg r : r rns  1or  1  l r t  n ro rc '  co t t t l r l cx  r r , -
c t i v e r s  t r i i r ) s t ] ) i 1 1 i r s  ; r n d  t h e  [ i k e .

( - j )  Comple tc  r  i rcu i l s  o I  rc lu ipmer r t  n rav
l ; t '  submi l l r .d  1o  r rs  l r t fo i i '  i .ons t ru r : t io i t
rs  conr ln ( .n r : t 'd .  Th is  rv i l l  t .nsure ,  thz r t
con tp( ) r ren t  t ' : t lues  l t r r ,  fa ) r rec t  : {nd  thar t
t h e  c i r r : u i t  i s  l l r t , o r r . t i c a l l t .  s o u n d .

( 4 ) - \ l l  r lucr ies u ' i l i
: r nc l  r cp l i t s  r v i l l
l rossi t r l  r , .

Clorrr 's lx  r r r i i t , r r r  e
"Qur-11 ( 'orncr
57  J I ; r i r l : r  \ : ; r l r .

r l c  t . i v t '  c r i t i ca l  sc ru t in r .
t re  : rs  c r im l r rehens ive  : i s

1o  i r t ,  : rddr t ' ssed 1 . )
I tac l io  ( -ons t rL l ( .1or

P ; r r i t l i n g l o n  I - o n r l o r r

( 6 )  A  s l i t c t i o l r  o f  t h o s t . c l u t r i r . s  r v i t h  t i r t .
I r r o r t  g t n r . r l i  i n 1 ( . r ( . i . t  u i l l  l r r .  r t , i r r o c l u c e , l
i l r  l l r t , s r  I ) i t g ( , - \  ( . i i ( i t  l t t r i t t l h .

In  o rc l t ' r  lo  shorv  hou-  th is  schc ,mt -  y ,  i i i
f u n c l i o n  u e  a r t .  l r r i n t i r r g  t h t ' e n s g . r r  t o : i l t
enqu l ry  rcc t 'n ' t  l r .  s i . l r . c ted  f rom or t r  n lL i l -bag.
l 'he  : i c ' . tu : r l  e r rqu i r l .  has  ber .n  l ib l r rev i : r t r :d
t n  n r d {  r  t , )  o c . n ( } m i i ,  i n  1 , p i 1 1 1 i r r 1  - 1 , . , , ,  . ,
va lu : i l r l r :  r r rn rn l rc l i t v  in  these davs  o f  t r ; r l t r
shor t : rg t , ,  r r r r r l  1 l r r ,  ;u rs r r i . r  h : rs  be , i .n  q iv i .n ' in
s u l l r c i t . l i t  t l c ' t : r i l  1 ( ,  ( . ( ) \ ' . . r  t h l  J r o i n t s  i n
r1u t ,s1 . io r r .  \ \ ' i t l n r ' r ' r ' r  I ) ( , ss i l ) l ( ,  ; r  r t , : rson  s - i l l
l r t  g _ i v r ' n  t o r  1 l i r .  I r r r l i c u l r r r  s L r g g e s l i o n s
r : L i s e c l  i n  t h r '  ; r n s l r  r .  

- I ' h { .  
i l ( . 1 1 1 i r l  r . n q n i r v  i s

I  h i s :

" , l l y  n t i t t t t ' , , / , r t u l t d , h , ) i !  i ,  l t i  t '  / . , a , . , i ;  i )
i t u \  l  ) t t t ) s l  e ) t n ! ) . l t ) t ! :  n , g L t t :  l t u t t ,  t J t t L : h  t , .
, t t t l y  a P f r t r L t t l  ; . h 1 i l  d  s t g n u l  t ;  l t i : i t t , 1
t t t : t i i t ' t i ,  i l t )  l / a t t ' , , f  i t u u ,  l t , , ; , r ; , t , ,  t ,
t t u d i l t l e  t h t n  l h t t ,  t :  r t , t  s r g r t t ! .  7 ' i t ,  ;  u l ,  t
t t l t t  l t f  l t ) )  l l t t . s  l t t t t l t cu la r  r rL  t  u  r )  i . t  l l  l .
, l  r t f l t f t t  t .  I  ) t t r  t l , t i '  d t r l  (  ) r l h t I ( t , 1 , 1 . * , i , r , , , , , , , . . ,
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()ur ,1lns.oer

Tht.  l roubir  bt i r rg expcr ienccd * . i th th is
rec( '1\ 'er  rs gcneral l t '  krrc l rvn as rnodtr lat ion
irum. l -h is is  t lue 1o a hum r .o l t : rge picked
uir  in c, i thr . r  the I tF or  dcleclor  stagi ,  arrd
mot lu la l ing : rnv incont ing s ignal .  

- fh ls 
hum

vol tag{.  : rnpe: i r in{  u l ton the c:r r r ier  o l  thc
signlr l ,  is  r let r 'c tocl  : ind ampl i i rcd : rnd
:rp[) ( 'arrs l t t  the lorrd s l r t : rker  : rs mi t ins hum.
\ \  i r , r r  no  r ; r r l i , ,  l r , . r l r r r l nc r -  s i gna l  i s  r l e . i r . , . d
t h '  j i l l r : t  L l , , {  i  i l r , l  r e ; r r  h  t h C  d c l r r  t 6 1 -  3 5  1 1 1 1 -
l i tncd .  r : i r t ru i t  p resent  ne 'g l i v ib lc  imptdancc
t r i  Vo i t lLges  o f  th is  lo$-  f requencv .  In  o r r le r
io  cor r { .c1  the ,  l  rou l r l r '  1 } re  fo l lo rv ing  rccom-
l r r t n d n l i o n s  s h o u l r l  l r e  l r t ' f o l l o r v c t l  i n  1 h e
ordr . r  g ivcn .

f  1 )  Cht 'ck  th : r t  th t ,  c : r t l ro t l l ,  b i : rs  rcs is to r
in  lhe RF st l rgt ,  is  e lTt 'c1i r . r , l r  br ' -p:rssed br .
e capaci tor  ancl  that  thc hea[ei  rv inding
(rn t  hc r r . ra ins t r r ins{orrner is  crrr thed.

( l )  Check  t l t a t  l l t e  sc re tn : r nd  anode  t r y -
p . ' . .  ,  a l , , r c i t o r  r r (  i n  c i r c u i l  ,  0 . 1  i p
cal)acr tors being sui table for  th is I )Ltrposc.

(3)  The m:r . ins l . ransformer should be
so posi t ioned that  i ts  st rar .  f ie ld does not
i n t c r ; r (  1  u i t h  t h e  t u n i r r g  c o i l s .  A l l e r n a l i r . e l v
the coils mav be scre"n-cd by me:rns of sorne
rn:rsnet ic  mater ia l ,  i .e. ,  t i i rp late.

f  4 l  
' fhc 

RF r-a lve nra\-  have b:rd insu_
l . , 1 i r , r r  b ,  l s c . r r  l r , . a 1 e r  i r . ' t ( [  o l l e  , r [  l h e  e l | t -
t rocl rs : tnd s l rould l te ies l t , r l  : iccorc l ingl l . .

RADIOLYMPIA

l 'ht ,  Interrr : r l ional  Short  \ \ 'ave League
wi l l  br '  orgr i t r is ing P:rr t ies to v is i t  the shJu. .
L i r rups r i i l l  l rc  org:rn ised by local' f 'h : rp l t . rs  

; rnt l  membi, rs t ravcl l ing indi-
v i r i u : r l l r -  r r i l l  b c  ab le  t o  n t c t l  t hc i r  f r : l l o * .
nr(.rn br.r..s at predr:tcrmincd ;rlaces at the
slrorv.  This * ' i i l  be ; r  rvonderfu l  opportuni ty
1o rn let  votrr  fc l io l '  ntcnr l rers!  As the
I - e a g u c  h l i s  n o 1  \ . ( , t : r n \ -  l a l r e l  b a d g e s , : r
" u t i l i r r "  i d cn l i f i c : r t i on  i : r b r ' l  r v i l l  be  i s sued
i  o anr-  ntr .mbe,rs u l to t . :Lrc to send along a
S.. \ .E to I Ic .acklr r i i r l r ' rs .  Thcse labels u. i l l
. .nsure rr . .ogni t ion oI  nembcrs m:rk ing their
ou n 1r : lvel l ing arr : lngements.

.\riv I-cagur ntembers tr.ho :rre inlerested
in the Radiolvmpia gather ing mar.  obtain
fu l l  part iculars,  and his l : ibel ,  f ron ei thcr
his local  Chapter or  { rorn I IQ at  -57 Ntaida
Vr l r  Padcl inglon.  I -ondon, \ \ r .9.

I
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By Lionel Howes, G3AYA

Amplifiers are combined in an oscillo-
scope to amplify the examined rvaveform,
if it is of insufficient amplitude for direct
application to the cathodt ray tube' The
t,ilio*'ing is a list of but a few'of the appli-
cations of the cathode rav oscilloscope in
the f re ld oI  rerdio:-

J l easu renen t  o f  R .F . ,  A .F .  and  D .C .
vol tagcs.

. \ l ignmcnt of  the LF. stages in a radio
recel \ 'er .

Checking for  over loading in A.F.  ampl i -
6.crs.

Checking tl-re smoothing efficiency of
pone r  supp l i es .

Chccking frequency response in A-F.
amplifir:rs.

St udving r-arious rvaveforms.

Chccking modulation perccntage in tele-
phonr,' tr.rnsmitters,

( lhecking valve character is t ics.

Frccluencv cornpnr ison bv Lissajou's
f i qu r t s .

l 5

A Cathode Ray Oscilloscope

Applications

t fiANY..nr:r1' :rsk rvhat a_pplic:rtion_an

l ! l  ' s t ; t toscu l re . l ta^ i  in  r ' ' d io  r rn rk  The
! r r : , r r s r r ' ' r  r i  t h a t  i r  I l I t ) ' b o  u s e d  t o

nr.casure ei lhcr  l l .F. ,  . \ . I i .  or  D.C. vol tages
-:ind this is not restricted b1- {requency-
: rnd as i ts  input  inrpedcnce is  usual ly  very
high i in the ordcr of  megohmsl i ts  ef iect
upon the circuit rtndr:r eranlination is
alnrost  ncgl ig ib le.

The. e lecl ron bcanr i t r  the cat t rode ra1'
1u i ) e .  t r : r c { ' s  ( ) u t  l t s  o \ \ ' l l  n l o \ " e l n ( ' n1s  o i l ; l
f lourescent.  scr t 'en and is  l ikened to the
p. , inter  of  an ordinary meter except ing_! ] rqt
th,-  nre,asur ing indic.ator  hzrs no incr t ia.  With
th r ' : L i d  o f : r  ca l i l r r r l t ' c l  a t t c l i o  osc i l l a t o r  t he
rcsl )onsc of . \ . I i .  s t : rgr 's  in radio recejvt- rs,
anr i r l i l icrs,  i r t tc ' r r ' ;L lvt '  :LI t t l  ou1. I )ut  t rans-
fornrr ' rs  c l rn l r r '  :Lcct t rat i ' lv  mt ' : rsured :Ln11
' r n )  , l i . t o r t i , , l r  i n t r r , , l r r ,  r ' t l  o l )  t h e  t e s t
l . jveform cort ld be r ' : rs i lv  t raced.  Signal
t racing i r r  r rd i r i  r t 'c t ' iv l rs  c: rn be carr iec l  out
in conjr tncr ion rv i t l t  a modulated s ignal
gi 'nt  rator .  I ) r rect  r ip i r l icat ion on the
r:xaminr 'd $ lLvt ' fOrtn to thr- '  dcf lector  p lates
of  the lube i -q an :Ldvantace and is  used i f
the s;r r -efor tn is  of  srr f l ic icnt  empl i r r rc lc '  1o
g i v e  . r  r ,  . r : r r t ' . , i ' l .  l ' i '  ' r r r ' '
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The Time Base

Besides the cathode rav tube,  ampl i f icrs
and porvcr  suppl ies,  nceded for  a complete
osc i l i o s tope  ,  ; r  t im r ' - h : t s c  I - 1 ,  I l '  r , r l o r  i s
reouired.  With 1he examined rvaveform
apptiea to one pair of deflector plates and
the time base x'avc{orm applied to the
o l ) l ) os i r e  1 , ; 1 i 1  o f  d r . f l e c to r  1 r l ; r i . s .  l l r o  r es r r l t -
ant uicture of the examined g'aveform will
be tiaced out on thc screen. The oicture
s ' i l l  only rcmain steady i f  the {requencv of
both rvar.cforms are the same, or i{ the time
base frequencf is a multiple of the signal
(or examined rvaveform) frequencv.

The examined rvave{orm is usuallv applied
to thc "Y" p lates (vert ical  p latcs) ,  due to
these beins the most sensitive of the t*'o
pairs of dehector plates. Therefore the time
base rvaveform will be aoolied to the "X"
o r  ho r i zon ta l  p l a tes .  T l i ,  I unc t i on  o t  t he
time base is to oroduce a sarvtooth rvave-
{orm of rvhich thle frccur'ncv can bc varied
a r  u i l l ,  r ang ing  f r om- t0  i y c l es -pe r - second
to ei ther 50,000 c.p.s.  or  1,000,000 c.p.s.
The last tu'o frequencies depend upon the
type and design of the time base. High
{requency time bascs are usu:rlly ralher
e r ra t i c  i r nd  i n r l , i l i t r ' 1o  l ock  o r  svnch ron i se
them to thc f rcqircncy oI  the 

-  
examined

rvavcform is somtiimt's- r:rther dif&cult un-
less great  care in dcsign is  taken.

An important  Point  i -s  th: i t  t i re scan or
sweep portion of the sarvtooth rvaveform
must be perfectlv linear. If it is not then
the spacing of  indiv idu:r l  r lar . t . {orms on the
trace l i l l  be unc.r 'en,

The Trace

To descr ibe hos'  a p icture is  t raced on
the scrcen is  not  d i f l ic i l t .  As : rn examnle
u'e u i l l  la l ie 1hr '  -50 cvclr .  , \C mains.  ( inc
cvc l c  s ' i l 1  t ake  p l ace  i n  I  / 50 th  o f  a  sccond .

Wovzform cs llovcform os
oDpl cd toY Jcies 6ppl'd Lc X plot6

I f  th is 5()  cr-c le mains rvaveform is
app l i ed  t o  t he  \ - - p l a tes , : r  ve r t i ca l  de f l ec -
l ion rv i l l  bc a l l  that  is  seen on the screen,
co r rospo t t d i n t  l o  t hc  J , , r k -1o -peak  vo l t age

3fi

of  the - i0 c.p.s.  *avelorm. l f ,  however,  a
sarvtooth rv:n'eform also of 50 c.p.s. is
applied to the X-plates, ir, stationary picture
of  a s ine uave rv i l l  be t raced out  on the
screen. The graphical illustrations above
rvill shorv exactly u'hat happens, the repre-
sentation being of a -50 cyclc sine lvave and
a 50 cycle sawtooth rvaveform. As the
voltage of Xl plate riscs $'ith respect to
\2 thc spot is dra*'n across the screen. At
1he same time the voltage on the Y plales
is varfing as shorvn in the illustration. At
the cnd of the srveep, the voltage on the X
Jrlales falls almost instantaneously to the
same r':rlue as at the beginning of the
srr-eep, therefore, the spot is rapidly re-
turncd to the st:r.rt of the trace asain. This
Irrocess is repeated until the reiult is a
stationary 50 cycle sine rvave. This is what
happens for cxamination of any waveform,
The frequenc-v of the time base being
adjusted to the sarne frequency as the sig-
nal, or any multiple of it, thus produces a
nunbc'r of cycics on thc trace.

The Thyratron Time Base
The rnost cornrnon tvoe of tirne base

g ' n c r a l o r  l l s ( s  a  g r s  f i l i e d  t r i o d ( . .  u s u ; r l l y
callcd a thvratron. With an associated cir-
cuit, consisiing of resistors and capacitors,
tht' various time base frequencies are built
up. The sawtooth waveform is produced by
the charging of a capacitor through a
resistor and then the thvratron strikes. or
ionises.  a l  r  | rcdetermindd vol tage and the
capacitor is rapidly discharged.

During the charging time, the sweep
lake's place and during the discharging
pcriod the flvback occurs. Due to tl-re fact
t h . r 1  a  c ; r l ' a c i l n r  1 ' . r ) d s  1 o  a l t a i n  a  c h a r g e  i n
rn cxponenti:rl {ashion the rr:sulting saw-
lrioth t'aveform rvill also bc of an exDonen-
t  i ; r l  : r r l  r r r n .  Thc  211 "6U1  t o  r ,  mody  t h i s
dr [e,  t  carr  be carr ied out  in numnrous wavs,
bu t  un l v  one  me thod  u i l l  be  desc r i bed - i n
this article. In the accompanying descrip-
l ion of  the home-bui l t  osci l loscooe. the
r n , t h o d  u f  a r t a i n i n g  l i n c a r i l y .  u h i c h  t h e
rlrilr'r found most satisf:rctory, u'ill be
explained.

The Power Supply

Ihc l I .T.  suppl l '  to the cathode ray osci l -
lo.'.c6p., is of rather lr high naturr:. The
pos i t i ve  s i dc  n I  t he  s r rp l , l v  i s  usua l l y
t  ar thecl  i rnd thc negal ive s idt :  is  "up in
thc ai r . "  This re 'ndcrs the cathode r : rv lube
l ,  s .  s u . , ,  p t i b l r  r , '  |  \ 1 r ' r n . , l  i n l e r f r . r ,  n c o .

Construction

The instrument about to be dcscribed was
built over a period o{ just trvo weeks, and
thc- photograph in the heading of the

A /^\
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i i r t ic le \v i l l  shou c ler i r lv  the dtsposi t ion of
the var ious conlro is.  fhe tube i tsc l f  is  a
Clo.s.sor 2 -Jl) rvil h :L scret'n dianreter of 2:iin.
The colour of the scrccn is grccn and dttra-
l ron of  : r f tergio\ \  i . -s  11) n i l l i -sccortds.
Trapezium l ) is lor l ion is  c 'nc:ountered but
c i rn t>r :  curcd b1'  s1 ' tnnt ' l r ic t i i  opt ' r : r t io t l  o1
t l tc ' , \  dcf l t ' t : tor  p lat( '  u: tveforr t .  The i rn lLI
l { . T . ,  o r  E , .H .T . ,  1o  t h ( :  l ube  i s  700  \ ' o i t s
and  t he  he i i t e r  vo l l ag t  i s  J  vo l l s  a t  l . l
r \m1r.

Thc  r ' : L I v t '  con l l ) l t I n { ' I r t  i s  : t s  f o l l o r r s :  T *o
6J7 s,  o l rerLt ing in : i  push pul l  c i rcui t  in
order to producc sr l r r rnc ' t r ic iL l  o1x' rat ion o{
1he \  p l iLtc uavt : fotr t t ;  A s ingl t :  6J7 ampl i -
i i e r ,  p rov i c l i ng  s i ng l c  t k ' l 1 r c t i on  t o  t hc  Y
plalcs;  1 'ht  SSJ thvrol ron is  tLst 'c l  for  the
t i n r r  l r r s r ' ; , \  5 2 1  i s  r r s r ' r i : r s  f u l i  u ; r v t ' r t c t i -
I i e  r .

The porve.r  suppl i t :s  to 1he t ine base and
. r l r l l , l i l r ( r s  I . l l c r r r  o r r l r o e l u \  l , r , t c l i ( n .

I ror  the c:r thot l r :  r i iv  tu l le i tsel f  a some-
rvhat  h igher voi l ; ig t '  i i  necessi t r r ' .  , \n I i ' \50
diode valvc is  uset l  as : r  l t tL l f  l :Lve r t ' t : t i l ie t
to supplv the 700 r 'o l ts  ncccssarv for  sat is-
factorv opr'rrLtiorr. Tht' Ii-\51.) is cer'.ainly
not  desjgned as an l ' l . l l .T.  r ( 'c t i f ier  and i t
may surpr ise some th:r t  i t  des i r rdeed per-
{orm t} rc funct ion t lern:rndtd of  i t  in  th is
i ns t r unen t . ' \  sepa r : r 1 t '  h t a l c r  r v i n i l i r t g  on
the transforrner is tlot nccdecl :rs the hc:Ltcr
vol tage may ber o i r t : r intd l rorn the 6.3 V.
r v i nd ing  on  T l .

l ( " : i : t an r  e - ca1 , , r ,  i l , r t t ,  r '  sn roo th i ng  i s  u . ,  d
in the I : .H.T.  supply,  due to the los '
cu r ren t  d r i r s ' n  i r v  t hc  t ube : rnd  i t s  asso -
c iated rcsistancc netrvork.  The actual
currrn l  dr : run is  r ' f  the order of  I  m.\ .

The Amplifi'ers

Sr-nrmr. l  r ical  o l r t ' rat ion of  the \  p l : r tc
r r  r v o f r , n r r  i s  r f l , ,  t '  d  b r  ; r  p u s h - p t t l L  a m p l i -
l rer .  The out lnt  * ; rvt ' Iorrn f ronr iach anode
is fed separ:r te lv throuch l : t rgr '  r ' : r lue c:rpa-
c i tors to X1 and \ l  def lcctor  p lates
respCc t i v r ' l r ' .  I t  r v i l l  i r t ' no t i c cd  t ha t  t h ( '
c : r lhode l r t ' -p i rs. ;  cap:rr : i1ors arar  ( ) f  r : r ther
lou'  r 'a lur .s.  i in t l  th is is  to providc : r  cr ' r t : r in
amount of  ncgrr t ive f lcc lback : r t  l r rsr ' r  f r r ' -
qucncics-but  nonc'  r r t  h igh f requr 'ncies.  

- fh is

i s  becausc  as  t he  { r r ' qucnc r ' ; r t  r vh i ch  t h t
ampl i l rers r r rc oper, i l i r rg is  increast ,d,  the
dccoupl ing e1Tcc1.  of  t  hr '  c : r thodc l : rv-pass
c:rpaci tors becornes lnor(  l ) ronouncc'd,  the,rr -
forc rcc iucing 1.her e l fect  o{  nt 'grr l ivr ' f r ' r : r l -
back.  This ht lps to ker '1r  t  hr '  g: r in of  t  h, :
amp l i f i c r  cons tan l  : r t  a i l  f r r ' c l u l r r c i t s ,

The anodc lo:rd r r 's is tors r r r ( '  i i lso of  lo\ \ '
value : rs th is : r lso assis ls i r r  thr '  rn:r i r r t t 'n :Lncr:
of  :L l inear resl )onsc.  l ' r 'ak i r rg coi ]s are in-
c l nded  i n  o rde r  1o  c r l r ' n r l  t he  h i gh  f r e -
quencv rcsl )onsc.  Thl  scret 'n gr i r ls  arc f r 'd
through a common drolr i r ing rr 's is lor  : rncl  i l r . -
coup l cd  bv  a  . 1  pF  c r l ; r c i 1o r .  I ) r r c '  t o  1 i r r .

fact lhat the' scret:n grid u'aveforms are
180 degrees out of phase rvith each other
thc net  var iat iot t  is  n i l ,  thereforc only a
sm:r l i  value of  capaci tor  is  needed for  de-
coupl ing.  The value of  thc hor izotr ta l  gain

l )oter) t ioncter  is  made high,  in the region
oI 2 nregohms, to l)revent any serious efiects
or at1cnuartion of thc s:ls'toolh rvar-c{rlrm.
.\nv leakage across the thyratron rvould
alTt'ct thc' line;rritv of the tr:rce.

The vert ic : r l  anip l i f ier ,  or  Y plate ampl i -
ficr, follou's nuch thc same dcsign and
characteristics as thc X plate amplifiers
excerpt that it provides single plate deflec-
tion instead of push-pull deflection. Due
1o the erxponenti:rl charging o{ a czrpacitor,
the r t 'sui t ing l ime b:rse rvaveform rv i l l
sutTer from non-iincaritr'. There are many
\vays to lemove this defect-by constant
cuirent devices :rnd other means. In this cir-
cuit, use is rnade o{ the linear portion of
th is charactcr is t ic  rvhich is  at  the beginning
of the charge and is not more than abollt
1/10th of 1he rvhole \r'ave{orm. By making
the thvratron strike or ionise at 35 \rolts
for  an H.T.  supplv of  -350 V.  reasonable
l incar i tv  s i l l  be at ta ined.  The point  at
rvhich ihe th-vratron strikes .depends on the
bias apptied io the grid and on the control
vol ts rat io.  Assnming the bias to be 3.5 V.
for  a contro l  vol ts  rat io of  10,  the ionisa-
tion or flvback uill occur when the potential
across thc thyr:rtron reached 35 V. This
r.r-rethod not only gives good lincarity but
a.lso an improvement in the response of the
timr, base is noticable in the high frequency
sp(.c l runl .  Operat ion may be up to 100 kcs. ,
s-here.  as usual  rv i th a large outpl r t  wave-
form, not onlv docs line'aritv su{Ier but
operat ion is  restr ic ted to : rpproximatelv 30
kcs.  In conjunct ion s ' i lh  the push-pul l
anrplifier, adequate srveep is obtainecl to
scan even :r 5 in. cathode r:r1' tubt'.

Bias
The bias for  1he thyratron is  ob1:r ined

from :i bleede'r netq'ork :rcross the .35(l V.
srrpplr ' ,  consist ing of  zr  100000 ohm resistor
in ser i r -s rv i th one'  of  900 ohms. The cathode
of thc thvratron is taken to the junction of
thrse ts 'o rcs istors.  The vol tage developed
rcross thc (.)f|0 olim resistor pror-ided bias
for the thvratrorl and a 25 pF capacitor is
(  ( l nnF ,  1 i . d  ; L (  r oss  i l  f op  f l oc61 rp l i ng .  A  t l e  f n r  I
of normal thvrtrtron timc bascs is tirat not
onlr , '  r locs t i re amount of  negal ive bias
:rppl ied 1o the gr id contro l  ampl i tude but
: l1so ( ,1T{,cts { r t 'qucnt : t .  to a crer ta in cxt .ent .
Tn  l l r i s  c i r c r r i t  ' r he  amn l i t u t l c  con l r o l  i s  t l r c
' : . ' i n  

1 ' o 1 s n 1 i r n r ,  t '  r  u f  l h e  l u s h - l , u l l  a m p l i -
l i r r : rncl  thr , reforc no not ice:rb lc ef lects on
1hr f r i .qur.ncv of  t l re t ime basc rv i l l  occur.

Frequency Control

Thr ,  cours t ,  f requencv  cor r t ro l  cons is ts o l

) t
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C: .25 pF 400 \ '  r 'ks
C2 .1 pF 400 V
Cr  .25  pF 400 V
C+ .02 pF 400 V
Ci 50 ppF 1200 \ '  nica
C 6  2 5 p F 2 5 Y
C7 .25 pF 400 v
Cl  . l  pF  400 V
C'-' 3 pF 400 \-

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

The Pouet Supply Circuit

LIST OF @MPONENTS
C-apa.citors

C10 .25  pF 400 V
C11 .25  pF 400 V
Cl2 .05 pF 400 \:
C13 .01 pF 400 \ '
C1.1 .002 pF 400 V
Cl5 600 ppF 400 V
Cl. j  i .50 ppF 400 V
CI7 .25 pF 400 \ '

Resistors
1000-- 1 rvatt
500000--

R21 100000--
R22 i000+-

C18 .02 pF 400 V
C19 .1 pF 400 \r
CZO .25 pF 400 V
CzL .25 pF 2OO Y
C22 .25 pF 1000 V
C23 .25 pF 1000 V
C2+ 8 pF 450 V
C25 16 pF 400 V

Potentiorrreters
Rpl 2 M^
Rp2 100000
RP-3 Z [f^,
Rp4 2 M^
RP5 2 M^
RP6 2 M^
Rp7 100000
Rp8 2-5000

t:-/tr'',a-----a

I

Aci

-
lczs

_L

R: 50000--
R2 500^
R3 1 If^
R4 22OOO^
R5 70000-- I rvatt
R6 10000^
R7 90O^ i s'att
R8 100G^ I watt
R-c) 5 M^
R10 250O00^

2  [ I ^  D r ]  1
ioiibo^ : *att .i1l 75ooo--
10000^ , ;;;; Rr+ 4000rr---
47000^ I rr.att Rl.i 5 NI.'-
60OO0^ 1 *.att R26 5 NI-^-
100000^ 5 *.26 R27 5000^

I t l l
R 1 2
R r 3
R 1 1
-t( I -)
R 1 6
R 1 7
R 1 8
R 1 9
R20 5 NI^

R28 50000^
R29 30000^

Toggle Switches
TSI and TS2
Choke

A.ll ! u'att ratings unless other*.ise stated

RFC's
RFC1,  RFa l2 ,  RFC3 J0mH

Fuses
Fl 1 Amp
FZ l0O mA
F 3  5 m A

Ll 3o Henry Transforrrcrs
Rotary Switches T1 350-0-350, 120 rnA; 5y 2A; 6.3V 3A
Sl and 53, Yaxley type 2 position switches TZ 700 volts at 5 rnA: 4V 1.lA

39



R A D I O  C O N S T R U C T O R I
a b - \ v i 1 \ ' 1 ) u s h i ) u t l o n r t n i t , \ \ ' h i c h s \ \ ' i t c h c s s i t c c l e f l e c t o r p l a t t l i n t a c h ' c a s e i s s t i l l c o n -
in capat i lors (1 11-(- l t r .  .F inc '  conlro l  of  f rc ' -  nectJ to tht '  shi f t  net$ork Tl- rc '  X and Y

qur.nc\ . i ,  i I ,Rp. l .  , ,2 i ' I ' "g; ; ; ' ; - ; ; ' r i i i -  p late shi i t  contro ls-or  hor izontrr l : rncl  ver-

r r r r '1r ' r  in  l l l t ' i tnode oI  the th-vral ron'  lvhich t rcal  shi l l  c()ntro ls '  as lhey are somet l r lcs

conlro ls tht  v l r lue oI  chargi i rg curre 'nt  l t l  t t t i i4-ProgYce conlro l '  ovei  the posi t ion o1

q,ri s rr rlr r(1,r is Hrr ., 'T"n::i;;, ';;.;i i i;,;l i: i I",,i j j,%il,:i i l ;,:l] '. ' l i-,1:.'1:i
r r  - i : 1 r r r  r r i l r l  . r r  r . c {  i t  i s -  I 5 l  

"  . 1 : 3 { ] :  i r ,  1 , , , , .  t l , ,  1 r r , 1 , . n 1 i ; r l  , , 1  1 1 1 ,  i r r r ; r l  : r n ( ' ' 1 . .  T h u

: r r t t l r .  s h i ,  l r  a e  t s  ' , s  1 l t ,  { r * q u c t r t l '  . \ 1  
' \ j  

' , , r , , t  a r r , , . t , ' i .  , . p r r r r ,  c t l d  t .  r  l t a s s i s  o r  . i t r t h

-crv i tch.  \ \ 'hen 1he s\ \ i tch - ls  t lusr-d,  1 l1r  L()n-  
Other Controls

di t i , ,n is  \ l  { ls i t r t  lhe {requtncv).  
- ' i ; i , , ; i  

sr-nc}r l r r r isat ion is  {ed I rom thc

Synchronisation Control 't"tctt- tf thtl Y pl:rtc arnplifier' tlrrough a

RlrJ is  tht :  s lnchrort ts : r t ion contro i  and is  1 i1 i 'g t ' t t t t t  l imi t ing r i 's is tor '  to swi tch 52'

uscd 1o lock or  svnchronise t i re f requenry - . .s 'J ' is  
a srv i lch i i 'h ich ei ther connects the

o{ thc l ime $25i :  to the {reqnencv oi  tht '  r -  1 ' t ' t t t  r " t t i  ampl i f ier  to the internal  t ime base

plate $,avcform. Tl1" 
' 
jdb'ijo,t'oh,.. g.i,l ,,. to'-i. t"r,i-rinal on the front panel for

- " t oppc r .  R1 ,  i s  1o  f im i t " i t r " " no i t  t t . l da  : r p l r l i c : r t i on  o f  an  e r l t ' r n : t l  t imc  base '

cuirint rlurirrg the io"i"tfit"t perriod 
'- 

A . 
i ';tt; i; controllt cl - bv Rp7 ' a 100000

smal l  r 'a luc c. i t )acr tor  t l ; ' t t t l t " t ' i t " tJ l ' " i t t " t "  t ' l tm 1 'ote ' r r iont" t t t ' - j t -1t ' i  i {DS (25000 ohms)

the  t hv r l r l r on  anod r '  a t i d .  c : r t hod ( ' - r 1 { \  . t u l ) '  
r s . l h t l  [ ] r i l l i r r nc t ' con t ro l  ( ' 21  i s  t o  decoup le

giia."i; ,r,i,i,. to r,t,,.tlJui ii"*tl.:;*:.:.: ill* ":llt'l]:;.'T.,';;',',:fi".a":""1:l];f.t3",';:
liil.,;;;j;i":t,;ft,,:*::;,"'j *",,,,!"'.'^1]i ,,,1,,,."f ,,i'.i,i^.s',ipprit'd to the grid or the

lJuii' *:,,'.r.,trr t,,i.". 1i'"t- a'ra tne. gria :;'i::f;;;,:i"'5o,'."
oi ' ihe tubc is drivcn pbre nEil l l_e.9:t11g - 'c;, , . , .1 

in.-sulr i t i .n l)er\\e(,n thc' carhode-ra1,
t h , .  f l v - I , , r ,  \  1 ' r  r i o J  r l r l l s  r ' d u '  l i l (  l n c  l n -  

t L r b , . r  l r , , , r , . r  r r i n d i r r 3  a n d  c h ; r s s i s  i s  m o s t
1 , n s i l \ ' ' , f  1 1 1 1  l r r ; r l r r .  . n - O . . , u n r ,  

a s  t h e  c a f h o d e  i s  a l  a  p o t * n l i a l

io- ir t t t  Test Signals 
t"t i  

ioo tt '  .cgal ivc * i tn rrt ;peJi to 

"t t"t t i t  
,

\ 5 ( ) c v c l t r t r i s t s l g n a l i s : t r ' : r i l a b l e , a n c l T h c r n a i t r s t r a n s { o r n l t ' r T l i s m ( ) u n t c o a t
] s - t l r k t , l t { r o m t h t , ( , . . ] \ r . h e a 1 ' c , r s t r p p l y t h c n a c t ' ' o f l l r c c h l r s s i s . t o t l r e ] e f t o f t h e
l 'h is can br '  ust 'd ; rs ; r  cal ibr :Lt ion vol tage lube - \  bct l t  r  posi l io l t  rvould have been

i f  i t  is  : r 'p l i r . r l  4 i r .cr  , , ,  t i . ] l ' { t 'p l " i .s .  \ \ 'hEn ct i . , ' " t t t  bt 'h intL i l rc  1r t5e br t t  tht '  chi iss is

rrs inq 1he .s i . i loscr i l rc  ; ;  , ; , " ; ; ; ; i ;g A C. * l . . id- t .ot  : r l lorv for  th is o* i 'g  to i ts  s ize '

' . l r . ug . s ,  1 r t . ; i l i  ' a l u t s  l t i ' i l i . i : . i t . " l " r ; ; " - . i  i t . "  . ^ t n ta " - r r r t ' 1 t t l r e ' t r r r r i s f o imc r '  T2 '  i s

,"o a.d in 11c case o{  the 6.-3 \ ' .  test  s ignal ,  nrorrntccl  on th i '  uni lers idt '  of  thc chassis '

the t reak-1o- l r t : tk  valut  rv i ] ]  l l t ' : -  The nrcossi l r -  1o scre( 'n and decoupie

f , . . j  .  :  SjS=17.8 \ -o l ts  l i t r ioLts |ar1s c i  tht  c i rcui t  c : rnnot  be ovet

Thc figr,rrer 2.Sl.S rs thc conversion factor emphasi,ied .iis 
ilnv rtnrvlrnted pick-up or

{or  chl in! . . ing R.\ I .S . . I " " . "" t " ' ; " - "k- i " -p*k int i ract ion l r t ' tu 'een comoonents wi l l  pro-

la lues.  This formnla onl-v appl ies for  a t i i i t l "  t l i t " t ' t t " t l  t '1Tt 'c ts on'  the screen ol  the

sinusoidal s'el'r'lorIn. tirbe --\ nlrt mt'tal shielcl completelv en-

The sr ,nsi1 i ' i i '  o f  thr  dcf lector  p lates are,  . i " . t i "g i l t , ' i i t l rc  is  csscrrr i ; r l  Othcr m. ier ia ls

i (  spf_c1i \ . ( ' l \ . : ' -__ 1. , , .1"  i " " .  l r i r :d $ ' i1h but  l i t t le  success.  Al l

\  ; r r is  I  17lr  l t l " t i t  tnt t t i tg r i r r r  A C should be twisted

y axis r,'i.,rr arii,cLrr r..rrasi r".i';r'l:i.lt',,1'll:i]i':,Jli"tl,,o"Jli,,,"...n" r,
r \ I i l i i r r r r l r t ,s , ' \ 'o l t  anv faul ts in the

iht . r r ' {orc ; rs thtr  f inal  anoclc vol tage is  700 i1s orvt t  lest  s( ' t  s lncr '

i,osili 'c sith rcspcct,."i.tr'"a.,"ir," io, :].l:;l;,t,,i"j],"til ' i lt ':,?tll,,,:,\:"T' "o "" 
tl"

;rrtt l t l '" " '" ' i ;,, 
rrr 'r/\, , ,. l i i ' i l ,r ,, l i l ,  

,T,,j t l .. i ,,, i ," i l l ' '*r"i i ,. l l i ;
7l t \ )  nrr i rkecl  out  in mi l l iametcr  squares is  very

$'h i r"h is  ( )  21 nl r l r  \ r .  The more appropr iate 
, ,S, i , , i  1, , .  ihc calculat ior i  0f  t i re ampl i tudei

f ,or t . t l , ,  is  g ivr . t r  in 1-ol ts ' ' rnm, shich gives 
. f  ' lLr ious * 'aveforms.

l,'LT'1),';";'l: li' ,' . .,'u'i"i:,, i1", ',,Tlll;,,:l"ll; ,'rl''':,n,:-:,,):*':l-li:,]";.'J-'ifi;"".lt""tf"r';
Y i  r v i t h  r i s l r e c l  t o , \ ' l  t l r '  ; 1 r  t  r r i l l  m o v e  

i r i f n , r :  i i r o  i s  ; r  f , s r , .  ( ) n  t i r e  r i g h . ,  i s  t h c
' l  

m i l l i n t | t r r '  t h r ' r r ' f o r t  - l l l  \ ' , l l \  1 )  L  \ \ l l l  
l r e r t n c n c v  X 1 - X J  t o c g l r ,  s r v i t c h  : r n d  b c l o *

r i r , r ' t  1 l l t  s1r t ,1  5  t l l tn  
th i i  i s  a i r  i . c l i ca tc i r  lamp 'o lder '  Thc  c .m-

Extemal  Vavefoms 1 , i ,  t ,  ,  ' . . i11 , , . .o1 , ,  i s  J to rscd  in  an  a l l -n le ta l

P r o V i s i o t t  i s  l l l ; r ( l ( '  { | r  1 } l r  a p p l i c a t i r ' r t  o f  l ' ' " '  t ' h i ' h  h t ' l i ' s  1 o  r e d u c t ' a n v  c { I e c t s  f r o m

r r l r ' r n : t l  1 1 1 1 1 1 ' f r r r t l l s  l l i r f i 1 i t  t o -  c i 1 ' h t ' r  l l l t  c t t c i n ' t 1  i r l t t ' r f i ' r r ' r l c r .  c ; r r t s e d  b v  c l e c t r i c a l

, , i ' ; , ; ' i  
1 ' l " i e s  l "  t h i :  r  o n t l i t i o n  t h e  r r l r p r r -  l r t  l c i s '
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Describing an efficient fixed-tuned 465 kcs.
oscillator of extreme versatility and porta-
bility, for I.F. alignment.

I IE  in t t ' r rn r ' r i i : r te  { requencr  o f  a
l r r , r . r d r , r s t  l ' , r n d  , , r  , , l l - r r r r . ,  r t . t , . i r . t  r
must  l r r '  : r l i gnr ,d  to  th . r  cor r ( .c t  f r r . -

By Robert Doly

suf l ic ient l t 'ne:rr  to reson; ince (rv i th each
otlier) that the pou'erful local siation .rvill
p.rovide a signal sulficicnilr' strong to cnable
l l r o  LF . .  t r immcrs  I ' e i nq  I r c , r i i r . d  f o r  max i -
l num S lgna  I  s t r eng th .

I t  is  a lso surelv t rue that  many con-
: l n l c l o r s .  r e \ \ a r ( l ed  r r i t h  dead  s i l ence  f r om
the speaker ( i f  i t  is  possib le to emit  , ,dead
si lence" f ront  a loud-speaker!) ,  rvr i te of f
t h c i r  r r r . r v i r ' - m a d "  s u p c r h e t  a s , r  d n , r d  l o s s ,
, r n d  n l . i k r '  . i  S , , l '  m n  \ o \ \ '  t o  . t i r  k  r o  T . R . F .
nr :xt  t imel

,  , T l t i s  
t t t r r ,  

P . . . , , ' , d  I ' r o i , r b l ) . i s ,  d u c  i o  e a c h
I  I  c l r ,  ut l  boing Jrcrk, ,d ro l roqur.ncies so
f r r  o f f  t l r "  r equ i r ed  r | s r ) i l , r i l L . e  t h . r r  i t  i s
rrnprossib lc for '  ( , \ .en th i ,  local  10 ' ,get
t l t r ough .
-Ihe 

465 kcs. Gmerator

.1 'he s ignai  senerator  to be descr ibed
htrc in rv ins a good hal f  of  the bat t le of
supe.rhet zLlignment. It is fixed-tuned
( : r c l ua l l v  p r c - so t )  t o  165  kcs . ,  r vh i ch
en;r l r l rs  tht '  I .F s 1o be 1re:rked to the
correct valuc, :rftcr ri.hich i1 is :r. compara-
t iveh, .  s imple mal tcr  1o al ign thc s ignai  f re-
q.u( 'nc) '  c i rcui ts  rv i lh the aid of  s ignals { rom
tht ,  t t ro l rdtr :Lsl ing stat ions.

The e 'n1irc uni t  ( inc lucl ing I )o\ \ 'er  suppl ies)
rs assembled on a ,.r'oodc'n baseboard
nrcasur ing .1 l in.  x  . l in .  The H.T.  supply,  of
l l l  vol ts .  is  made uir  f rom e;ght  peni ight
bat ter ies,  cost ing .1d.  each.  anr l  the-L.T.  is
: r  s inglr ,  I - : l  1 cel l  1ot : r l  cost  - i r l l  lJ .

The i renl iqht  bal tcr ies (* .h ich are rn;rc le
tL i r  f r on r  t r r o  ] . 5  r - o l t  c c l l s  i n  on t .  con -

q u e n c v  r v h c n , ; r s  i s  u s u a l l r ' 1 h e  c a s e ,  c o m -
m c r r ' i ; r l l r -  * o u n d  l u r r i r r q  c o i l s  . , r , .  e n l l , l o v F L [ .

In  1h l  c :Lsc  o f  : in  in l r ' rmer l ia te  I requenc ' r ,  o {
4 6 5  h c s . ,  t h c  o s c i l l a l o r  c o i l s  a r e  o f - s u c l i  a n
induc lance tha l  r rhcn  used rv i th  the  spcc i -
f ied-  

.  padd inc  ; ind  l r in rming  c ; r1 , : rc i t ies ,
l r a c k i n g  : i s  m : r i n 1 ; i i n c t l  t h r o u g h o u t  i h e  1 u ; r _
l n q  r : t n R ( . o f  t h e  p : r r 1 i t : n l a r  s e t  o f  c o i l s  i n
Ll s{' .

1 'h is  ; rpp l ies  cqu: r l l r .  s .hern  f : rc to rv  made
; r . i r d  f , r r ' l o r l .  a l i g l r l d  i u n i n g  p a c k s  . , i ,  u s e d ,
th tse  lun ing  p : r t  ks  usua l lv  h . - rv ing  the
: rdvan l ; rg r .  ( : rs  fa r  : rs  the  cons l ruc to r  i s  con-
cerned )  o f  be ing  rough l r ,  l  r i rn rnr : r l  : rn t l
p a d , l , , l  ; r 1  l l r o  l ; r ,  t l l r  r , i r l r  r h o  s n r r l l e s t
r . t r t o l l n t  , , f  , ' d j r r - f l [ ,  r r r - l , , . i r r l  r | q r l i r r . ( l  \ \ l ) .  n
the  r t ' ce iv t ' r  i s  cornp le l r ' t l .

I {  r h t ,  I . F ' s  a r t ' a l i g n t d  1 o : i n v  o t h e r  f r e -
q u c n {  \  r h ; r n  t l r r t  s l r '  (  i l i o d .  l r l c k i n t  r . i l l
n o t  h o i d  g o o c l ,  e r . t , n  t h o u g h  i t  i s ' q r : i t e
p o s - s i b l c  1 o  r r d j u s t  t h e  t r i i r n r i n g  a n h , , o r
p iLdc l ing  ca l r : rc i lo rs  1 ( )  gc t  Ix , r fec t  R.F .  and
m i x e r : L l i g n n r e n l  a 1  a r ) \ ' b n e  1 r : r r t  o f  t h e
b; rnd  in  usr .

The Cause of Poor Results

T h i s  u r i l r ' r  i s  o I  t h t  o l r i n i o r r  t h a t  t i r e
r r ' . i son  fo r  l roor  r r .s r r l t s  on  ln iu lv  hor r te -con_
s t r t t c l c d  s 1 l ) '  r l l . l  : o ,  r  i 1 1 . p q  i :  n r ; r r l r  . r l t r . r t . j
due  to  thc  I .F  s  be ing  z rhgncc l  1o  io rne  u i r -
\ \ -a r r l t c ( l  f rcquencr -  ( rvhen a  c ; r l i l r ra led  s ign :L l_
gencr ; r to r  i s  nc i l  ;11 '1 i l ; i l t l r : ) ,  the  usLr : r l  Dro_
c e r l u r e r  l r r . i n g  1 o  r l i r  r : | o n  t l r e  L F  s  b c i ; r g

+1
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tainer), are broken in half, and 15 oI the

cells 
'are 

wired in series' They are then

bunched together in three rows of five, and

held in poiitiott with insulation tape, the

resultant^ "H'T. battery" measuring only

aooroximatelY 2l in.  x  l$ in.  x 2 in ''A 
Wear i te-B.F.O. (465 kcs.)  coi l  is  used

in a Hartlev oscillator circuit, and tuned

with a o0 ppF fixed capacitor in parallel

with a 30 ppF trimmer. The only olher

components used arc a grid capacitor ot

}SO-uuF and sr id leak of  50,0OG-
A'  iow val ie of  gr id leak is  used to

Drevent the lalve 6eing biassed too ftr

tack, which would tend lo emphasise the

harmonics. Ar oscillator strong in har-

monics could easily give misleading resu)ts

due to one o{ the harmonics beating with

a broadcast station, and it would be pos-

sible to peak the I.F's to one of thesc har-

monics, irhich rvould probably be a long

s'av ofl 465 kcs.
it is {ot t}ris reason that the Senerator

was not made self-modulating (by using a

very high value of grid leak) In practice

thi; is ;o dcterrent,- as *'ill be explained
Jater .

The ideal valve to use is a small power
ta lve of  the 2 vol t  bat tery 11pe, such as
the PM2A, LP22O, etc.  This u i l l  osci l la te
readilv when heated from a 1.5 volt dry
cell, ind actually gave better results than

a 1.4 vol t  "a l l  dqr '  valve (one sect ion of
a 1G6GT) which was tried by the author.

Construction and LaYout

Liltle need be said about the construction
and layout, as the indrwidual constructor'

mav adopt his own methods of fixing the

{eJ components. The accompanying photo-

sraphs i l lustrate the layout  and hxrnt

it"ihods as accomplished by thc author'

The kitchen lardCr was raided for arl

emptv tin, which was cut and bent as

shd*i-r and lapped for hail a.n inch under

the baseboard^ is . meatts of securing the

H.T. batterr''.
The neeative connection for the L'T' cell

is bv mdins of a 6 B.A. screw and n'ut

throieh the baseboard upon which resls the

cel l ,  i 'h i ls t  a st r ip of  t in is  soldered to the

H.T.  f ix ine bracket  to provide the posi t ive

conncct ioni  as shown. Beforc solder ing th is

strio, a recess \tras made on the under side

of ii rvith a bradawl. This acts as a locator

ior the positive brass cap of the U11 ani

holds tire cell securelY in Place.'-::o 
'Ott-Oft suitch is provided Thc

lr i ter  has learned to h is cost  that  "On-Of i '

ss'itches in battery operated test equip-

ment have a habi t  of  being lc f t  "On"!  He

takes the valve out lvhen not ln use'

Calibration

Calibration is extremely simple, and is

accomDlished by calibrating to a commer'

cial rdceiver-pieferably a modern one' or

on" t tut  has b^"en re-al igned by a reputabl t
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service-mech.rnic.  I t  is  nccrssarv to ascer-
t l in  u 'hethtr  thc oart icula i  domest ic
receiver avai lablr ,  has an intcrmedi : r te Jre-
quenc]' of .16.5 kcs. The majoritv arc, and
)-our loc.r l  dealer  s 'ould no doubt supply
this inforrnalion on :lny specific receiver

No coupling is used from the generator to
the receiver, as it is unscreened, and has
an audible range of roughly' tu-o yards,
depending upon the thoroughness or other.
wise of the oarticular receivrr used.

The gcncr; ' t r , r  is  p laced nbout a foot
:l*'ay lrom the receiver, rvhich should be
tuned to a station, and the lrimmer
adjusted {or  "dead space" or  "zero beat ,"
or. in other v'ords, the lou'est possible pitch
o{ u'histle. The adiustment can be made
most accurately *'hen the broadcast station
is s i lent  ( that  is ,  no speech or  music) .  There
arc usually plenty o{ "silent" gaps between
programmes on B.B.C. transmissions!

Hand-capacitance efiects on thc author's
model were not at all noticeable, it being
possible 1o pick the gencrator up with thi
hand and move it about without affectine
ca l i b ra t i on .  I n  f ; r t t .  t hc  au lho r  t ook  t h i .
generator into his local dcaler's shop and
tuned it to zero beat *'ith a receiver that
happened to be on in the shop, u'hilst the
proprietor \\'a-s attending to another
customer I

Alignmmt

Al isnment can ei ther be c:r r r ied ou1 oral l ' t '
' b v  l i s t en ing  {o r  ma r imum osc i l l ; t t u r  va l r i e
hiss) ,  or  by connect ing a vol tmctcr  across
the bias rcsistor of one of the valves con-
tro l led by '  the A.V.C.,  and adjust ing e:Lch
I.F. trimmer for minimum voltage reading.
The latter method is the most relia.ble but
*hen it is desirecl to align a receiver which
is a l readv instal led in a cabinet ,  and the
underside is not accerssible, the oral method
is oui te sat is factorv.

l {  the I .F s 
" t "  

.6 f innr ' lesslv out  of
a l ignment that  nothing . is-  l reard (or  no
deflection of the meter is observed), a
short length of flex, onc end of which is
rvrapped iound the grid lead of the I.F.
\ -a lve (or  the second I .F.  valvc i f  two
stagcs arc r-rsed), the otht'r end bcing
placed near the generator, will provide a
very much stronger signal, and it is almost
certain th:rt it will be picked up in the
receiver, sufficient at least for the LF's to
be roughly peaked.

For the final alignment, the generator
should be placed as far away from the re-
ceiver as is possible (usually a yard or so)
consistent *'ith su6cient meter deflection
(or valve hiss) to €nable the correct trim-
ming to be achieved

A 1
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Stability and Curent Cotrsumption
-\ll sign.'rl gefttriit()rs are prone to fre-

quency drift, and a battery dperated oscil-
l:rtor (or even a mains opeiated orr", ool*"' t i r r  y6 l l xg1 .5  a r c  \ . c r ) . " e t t  r egu ta tea ;  i v i l i
suner_rn_lh is respecl  ,  due to changinR. H.T.
a I r d ,  1 , .  1  . .  r . o l 1age5 .  Fo r  r ea l l y "  adcu ra l e
r . su t l s  t t  r s ; r  goo t l  1 , l an .  s . he re  poss ib l e .  t o
rc. i l , i lDrate. lh-e gencralnr  just  before i t  is
r o  De  uscd  _ l op  a l i gpp , . y l t .  I f  t he  r eade r
posSeSSoS a dom(.S1 ic r r .cei r .er  g.h ich rrs^s , ,-165 kcs.  I .F.  (or  has casv access to one).
i t -  is  a s imple matter  1o r i -cal ibr : r te as :Lncl
rrhen he h:rs occasion 1o use it.

T,hc I  l .T.  consumpl ion is  r .crr .  modcst  .  end
s  r l h  t h e _  p a r l i c u l a r  v a l t . e  t r s e L l  i s  l . Z  m A . ,
ancl  thc L.T.  .1.5 A.  A s imple , roy of  , i " " r i
l r , i n i ng - r vh t . t ho r  t hc  gcn . ra i o r  i s  f unc t i on i ng
\ \ n p n  t r r s t  b r r r l r .  i s  l o  I e a v c  t h e  H . T . l :
lead disconnected and ioin a milli:irneier
from this lead to the tap conn€ction on th;
corI, and. note the reading. Then transfer
thc negat ivr .  morer lead f rom the coi l  t lo_
p t . ng  _1o  t hc  : r nodc  d i r ec t  ( uhcn  t he  r . a l i e
rv i l l  be in a non-osci l la t ing condi t ion) ;J
the current  should lhen re: id h isher.  On

R e d

' : 1 1  
1 1 , , 1 ,  s l t , 1 i , . .

the uriter's model the anode current rose
f rom 1 .7  m- , \ .  t o  1 .8  mA .

- The batteries should last a long time.
The rvr i ter  l tas in h is possession a"bat ten.
( ' l )eratcd valve \ .o l1meter,  using s imi lar
t)'pes of valr-e supplies, which "*as 

corr_
ctnlcted.  ovcr a vear ago,  and the suppl ies
a re  s t i l l  r ve l l  uo_

C)ne final .rot". Al."y" use the same
valr-e, otherrrise the caiibration rrill noi
hold soodl

h a r r z
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f3adio Oonditiorls
'l {t,trrelt qtf ('ondilionx

the llrttutlt trrl Banils-

B y  I S W L  G 2 l l  ( B r l s t o l )

A i l  t imes  i n  GMT

E l - l -  u l ' , i r t , ,  r r ' r , l r 1 i t  1 c ; ;  r t c e P t i o n l
l l t ' avv  t l r r r r i t l t r s lo r rns  c los ing  d<, i rv r r
th r  ih r , i k  i r r . r r .  {o r  s , . r 'e ra f  even-

i n r s  p l r L s  r r  l l i r r r r r l , . r l r r , l t  i n  i l r r  r l i s l r i c t ,
u i 1 h  1 r ' r r t l r r ' r : r 1 r r r ( ' \  l r l ,  : 1 r (  i l n ( i  r l ( r  i l e g .  i n
t h r ' , . h ; r c i r ' l

- \ t t t  u ; r r  \ \  ( -  l n i i t j ' ! ! i - ( 1  t r  l o l  . ,  1 i  t r  g o o t i

c a l c h t s  ; L l l h o r r t i r  t  o r r r l i r  i i ' r r -  r l r . r t  a n t  t h i n g
b u t  i < l r ' r r l  ; r s  t r r r r  i , r  i r : , r ' g i i i r . d .  [ J r . . i  : r r ! r u r 1 s
u e r t '  i r t : r r t l  o n  1 ] r ,  I  '  . r r r r 1  i  ,  , \ i r . .  i , r r r r d s
a g a r n .

I t i r d i r ,  . \ u s t r r r i i ; r  s  V l , t . i  i r r  > h c p p : r r t r r n
r l a s  h t r , r t l  r r i l i r  r o l r , r : r . ]  . i q n ; L i  r n  1 5 - J l 0  k c s .
g i v i n g  ] r t . ; r n t r . r i  1 i ; r r r s n t i s s i , , n  1 ( r  t l i t  J l r i l i , s h
I s .  r r t  l 5 { t l l .  

- l  
t l q  i 1 o  - i g r i r i l  r ' i  t i t e -  r n o n l h

eas i  I  r ' .
S ign t i l s  l r ( ) r i t  r \ s ia r  t r . . r r  i . r . t r i  ia i r  anc l  the

ic r l lo r  i r rg  h r r r - r  b r , t .n  loggr  r i :  ) - I { \  D joL  ja -
i ia r ta ,  - l ; r r i r ,  h i i s  b t . r .n  l t , \ - ( . t  i ru t  su l l t rcd  i ;ad
C\ \ '  !R l I  u i r r ' r t  u iv ing  l ) r ( )g r : r l i l l r c  b r .an t r - i l
i o  t h t '  E a - s t  C  o u s t  o {  t h c  I  

- . S . ' \ .

I -he  l ' l a r  E : is t t . rn  l l roadcas t i t rg  : t l v ic r
s t : i l i ons  in  S i r rga l ro re  h . * ' c 'b i . r t r  ] rearc l  r re l l
( ) \ ' ( . r  l l i r . i r  J  -5  l l cs .  f r r r l l renc i r .s  c rn  the
Pr r r l r l r .  \ t  tu  o rk  . r i  I  a ) - l {  r -  i  7 [ r {  1  t r ' ] re  n  th t . r '
t l o . , .  

' l l r ,  
I  i - 7 i  L ,  - .  .  l r . , t , t r ,  i  i .  ' l t .  i , r : t

r e c e i l c d  h c r r ' r r i t h  g o o d  I t E - 9  s i g n i r l s .  T h r
6 1 1 1 1  p  f y r ' 1 1 x . t r r  \  r , l  ; ; . ' { r ' r '  k ,  - .  1 , , , .  1 , . . d  i n r ,  r -
I r ' rence f ron t  : r  I tuss ian  s ta t ion  near  15195
kcs .  I t .5 -6  g i .n r  ra ) l r ' .  A  ner rcomer  hcre ,  i s
Azerba i ja r r  Tabr iz  lh ich  opera tes  cn  11180
kt  s .  l tnd  h ;Ls  l r t rn  hcard  her r .  { ronr  16 .5 .1 -
i730.  S igna ls  f ro ln  lh is  s t ; t l i on  a r t :  poor ish
a.nd frcqucncv sulf ers bad C\\' QRII rvith
her i \ ' \ '  s ta l i (  : r t  l i rn r ' : .  I r r ,  , r - - t  - - \us t r :L l i :L -
\ / L A 6  1 5 : L ) ( )  k t s .  h a s  b r . t r r  l l g g t r l  a t  I { 7 - E
rv i th  bad l l l t l l  { ro rn  \ \ ' I J ( )S  iRos tor r  I  .
r : r r r i ' :  l : t  l 3 (  t r '  l  r r , , .  i r r  . \ : r . , .  \ - l - { , r  h . s
L e t  n  R 6  Q S . \ - i  r ; r r  1 7 S  1 i t  ] ; 6 . .  : r p ( l  l ] { . : r r d
g r i - r n g  l n  ( , x i ) (  r t m ( , n l i i i  1 : ; t n s r n i s s i o n  f o r
l i - c tc r r r . r -s  in  South  : \n t r  r i c r  Bo i i t  these
.1 : r t ions  c i im( .  on  1 l - rc  a i r  a t  2 l  10  r r i t l i  a
-a 'h rs ica l  I lox  r t  r r tk , r ing  o{  

'  ' \ \ ra l tz ing

l i i r 1 i l d a . "  p r i r i r  t o  r r a n . - s m i s s i o n  i i t  l l l 5 .
P l tLT I t io  rL .  J :Lnr . i ro  J l r : r , i l  ha :  Lcen t l r r .' u c s t  

s i g r r ; r l  f r o m  S c i r l h . { r r i r . r i c : ,  b r ' i n g  R 9
p l u s  a t  l 2 l 5  o l r  ( . l 7 l t t  l i i - .

F rom - \ f r i c i r  I t r rd io  , \dd is  . \ } : iab : r  I :TA_\
I ' i th io l r ia  h ; i s  l r r . r ,n  )oggr . t l  r r i th  I t7 -S s iqna is
but  m: i r r r ,d  b l  b rLd  ( - \ \ '  a2 I t l l  .  I k .a rd  a t
I ' , i r ' . 1 , , 5 ,  r r  l r ,  r r  i ,  ,  r , d -  t r r n - l r t i s > i , , r r .
C lpcr : r tes  r l i  I507 . i  l i r  s .  bu . .  f r tq r re ,ncv  var ic .s
s o n r {  \ \ ' h i r t  o c c l r s i t , l l i i i r  r r  , r r o u n d  1 5 0 6 0
k c . .

Amateur Band
Predictions

DX PREDICTION FOR
MID-AUGUST TO MID-SEPTEMBER

(  i  a r r l  I  |  1 1 , . .  t b r < , r r x j r  \  r ) u r  1 . s r  o I  G c o f t .
H u t : , { r ,  ( , ( ) ( ; H  l 5  f l ( r .  \ \ l t l r  a c k l o r i t d L r
t r .  r . l  |  ,  ' r r -  H  r r ' , r r r . , r  r , r , l  ) H ) .

7 Mcs. Conditions
( )5( )( )__\\' I
\  t ( ) (  l ( t - ( t 7  ( ) ( . t .  7 , 1 ,
l ( ) ( l | - l 1 ( x r  Y K .  Z S .
J - l t  t t ,  3  1111 ,  \ \ ' l  .

14 Mcs.  Condi t ions

i r 5 | ( ,  \ \ ' ( r .  \ \ ' 7  \ ' l - 7
( ) ( ) ( r { )  \ \ ' ( ,  \ \ ' 7 .  \ 'D7
(J7t t \ i  \ : I i .

VI i

t . l ( ) 0_  J .  \ ' K .  I iA ,  c .
I  ' ,  , '  \ - i i  VS I  \ 'sr ,  (
i t , r  ro-- \ r l i .  \ \ ' . , ,  \ \ ' ; ,  ( , .
l 7 ( ) ( ) - \ i l i .  i ' ]K .  \ - t ' .  \ ' S l .  . - \ f r i c : * r s .
l b r | '  h . \  l i ( ,  \ i r i c . r r r s
l 9 ( ) ( l  , \ I r i (  i r ns .
1000-PY, \ 'Pt .  \ 'P+.
l t { ) 0 - -P \ - ,  \ ' P l  .  \ rP+ .
l l oo - l  t ( ) 0_p \ .  I _U ,  C t r ,  ( ) , \ .

28 Mcs. Conditions

5irn i lar  corrd i t ions 1o July Lnrt  rv i th
I ) - \  i rnprovir rg someuhrLt ,  part icu ' lar ly
1() \ r ' : r rds thc cncl  o{  the rnorr lh.  Con-
t : lc t  \ \ ' i i l r  - \ f r ica shoulc l  bc possib lc
r iosl  of  thr .  c l r r r '  (  peal i ing jn 1.hc
ta r l v  t v r . n i ng l  : r nd  u i l i r  S . .A . rne r i c : t
f r o l n  r i bou t  1 l  r t r r l i l  l l  h r s . ,  o r  i a t c r ,
u i t h : r  l i , , l r l i  r r r l l i t . r  l r r l r ' i n  t h t  c r . t ' r : -
1 I l g .

Condl l  ions Ior  otht . r  counl . r ies on or
s | u1 l )  ( ) f  a  G re i l t  C i r c l t  e i t s t  ( i . c .  V t i ,
\ r I {6,  .1.c. I  l rnd \ \ 'cst  (Ccni . ra l
- - \mer ic iL,  e1c.  )  rv i l l  be reasonably
-q(xld though r:rtlir,r nrorr, p:rtch1,. "
Be-. ,qt  r imes arr '  t i l l1 icul1 to {orec;rst
br t t  eastrr lv  s ignl ls  gtncr : r l11.  pr ' : rk  i r r
the car i l  mornings and again in the
:r f ternoons rrh i l r .  ic  thc s 'est  thr :
I taks occur corr tspondingly la l t ' r .

On l reak days,  the band should
be rvzrlclii:cl {or VK and ZI- signals
coming i r r  r  ia the long path,  \ \ 'SW
t , r ,  r  S .  . \ . r r L ,  r i r a  l ; ' t t  a t  n i g l r l  f r o m
- 1 - l  I  l i r .  t  n n d i r i o n s  i , ,  i ; ; h . . - ; i
r 'ast  and u 'c.st  rv i l l  rcmairr  poor rv i lh
possib le occasion;r1 appearance o{
Rrrssi :L and N. ' \nrcr ican s ignals.  the
ia l te ' r  c  h i i - l i f  in  thc la1.e r ' r 'cnins.

( ' 1 ,  I ;  i ( l
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Calibration of

Signal Generators

By D. Robertson

A ( .  CURA'IJ--  cal ibrat ic ,n of  i l  \ \  ave

I- \  mrtcr  or  s igt ta l  gcner.r tor  may be
4  ^  con l i nuous l v  u rov i dcd  b r  i nc l us i on
of  a quartz crystai  f iequ.ncv sub-standard
either in the instniment itself or separately
as an extra uni t  adaptable to a l l  tvpes of
signal generators or wave meters.

The most common type of quart.z crl'stal
f requcncv substand:rrd in the amateur 's
possession is probablv o{ 100 kcs. or 1000
kcs. ,  fundamcntal  { requency.  The method
to be described, and the figures included,
app l v  1o  onc  o f  100  kcs . .  bu t  uou ld  app l y
eoual lv  wel l  to one of  1000 kcs.  i f  the
decimal  point  is  d isplaced a re lat ive
amount in a l l  references to f reouencv.  The
func t i on  o f  t h t  b r , s i c  c i r cu i t  i s  s " l f  e i u l ana -
l o r r '  , t r r l  l h t  r r r , r ,  d r r r ,  f n r  , , L l i b r . r t i o n  r v i l l
be  dea l t  u ' l t n  on  l \ ' .

Thc calibration Drocess mav be divided
i l l t o  t \ \ ' u  I , a r t s ;  f i r s t l y  i t  r r i l l  be  obv io t r s
that  * ' i th a 100 kcs.  cn 'st : r l  osci l la tor  of
t h e  u n l t r n o d  t v l , . ,  l r a r m o n i c s  r r i l l  o c c u r
c v o r ] ' l 0 o  k c s .  t h r o u g h o u l  t h o  f r o q u c n c l '
s i )ectrum, provid ing marker ln ints at  every
frecluer. rcv u ' l i ich is  a mul t ip ie of  100 kcs.
rv i th in thc harmonic l imi ts o{  the osci l la tor .
The rvave nleler or sign:rl generator may be
tuned to e:rch of  thesc in turn using the
zero beat  f reouencv to dctermine thc exact
point  of  reson; ,nce : rnd i ls  d ia l  or  scale
cal ibrated in accordance

The sccond process givt's points rvithin
the limits of e:rch pair of adjacent marker
points referred to in the previous paragr;rph
and  re l a i ns  t hc  s . Lmo  d |qp r ' e  o f  accu r . r c ) '  r s
in the first. Not onlv does the crystal
oscillator produce harmonics but most sig-
nal generators provide harmonics limited to
about the 5th or 6th, generally, where the
amplitude begins to be too small to be of
great value. These will also beat rvith the
harmonics produced by the crystal oscillator
and it will be found that a seouence of beat
points u i l l  o(cur in b,  ts 'een each pair  of  ad-
jacent 100 kcs. multiples. These are at
regular intervals and follorv the Iollo*.ing
table right through the frequency spectrum,
limited by the highest harmonics that the
crystal oscillator will produce. Starting at
100 kcs. the table neglects 6th and higher
harmonics of the signal generator frequencv.

46

Harmonic

i,""s,igl$ d ;i,:Et;;r Bff:;*'.,n
t  ienera t  ' r  

i r .u i * i r -  f requenc] '

100 kcs
120
1 ) q

1 3 3 . 3  ,  ,
140
1.50
160
1 6 6 . 6  , ,
175
180
200
2ZO
) ) a
2 3 3 . 3  ,  ,
240
250
260
266.6 , ,

280
300

1

3
5
2
5
3

5
1
5

3
-)
z
5
3

5
I

100 kcs.
600
500
400
700
300
800
500
700
900
200

1 r00
900
7(n

1200
500

1300
800

1 100
1400
300

An interesting series of harmonics appear
s'hich make this table easy to compute and
to extend to the region that the amateur is
most interested. It-mav have been noticed
in thr: {oregoing table that wherever a
second h:rrmonic occuts the sequencre of
crvstal oscillator harmonics that they beat
rv i th runs 300,  500,  700 kcs. ,  c tc.  Simi lar
relationships exist betu'een the others; for
example the 5th harmonics which run 600,
700,  

-  
800,  900,  1100, tzOO, etc. ,  the

apparently missing harmonics occuring at
the same frequencv as another harmonic of
sreater amplitudc. This occurs in the case
6f th" 5th harmonics mentioned above
rvhere the .5th harmonic oI 200 kcs. beating
rvith 1000 kcs. is hidden by the fundamental
bcating rvith the 200 kcs. harmonic of thc
crvst:rl oscillator. The sequence of harmonic
numLcrs is  i r luavs the salme and i f  thc 6th
harmonic is incjuded they will occur as
f o l l o r v s : - l ,  6 ,  5 ,  4 ,  3 ,  5 , 2 ,  5 , 3 , 4 , 5 ,  6 ,  1 .

Supposing the crystal oscillator is cap-
abie of  provid ing harmonics up to 30 Mcs. ,
the limit of calibration of 5th harmonics is
approximately 5.980 Mcs. u'here the 5th
harmonic is 29.90 IIcs. The lower harmon-
ics mav be used up to their respective limits
horvever and should provide adequate
points for frequency calibration at the
higher frequencies.

The order of the h:rrmonics may be judged
b1' car, as the lorver the harmonic number
the greater the amplitude of the beat fre-
ouencv will be. If one wished to have some
iisual- indication horvever, some simple out-
put meter of the valve volt meter type
might be included in the output circuit
o{ the instrument.

\
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llaIing

-4  se t i t s  o j ,4 r l t c i t s  des-

cribing tfu frogress (,.1 a,

neacomel  lo  c0ns t ru ,  -

t'tc,nal utor lt

By
G3AK'A

ECIINTI-Y, rve had a letter from a
13-vcar-old reader regarding di fn-

a \  t  u l l  i t 's  t r r .  t , r ' r r 'ounlcrr ,d in at tempt ing
,:onslruction of a short rvave receiver. As
he  l i ved  l o t r r l l y .  ue  i r r v i t ed  h im  t o  b r i ng
thc set 1o ihe office so that rve could hclp.
The photo in the heading is o{ the receiver
in question arrd, quite {rankly, we were
: r . 1  \ r r r n r i ( e { l  t l r a ' i t  d i d  n o t  \ \ ' o r k l  B e f o r '
we go any {ur ther,  i t  mr ist  be r ' rnphasisccl
that  the objcct  in using th is i l lustrat ion is
r . o l  l r r g : r t 1 ' 1 r ' {  bv  anv  f ecc l i t r g  o f  sn l ' p r i , , r i t \ ' ,
nor arc rrtr trying to lampoon our friend's
r ' lTor ls at  c()ns1ru( 1 i ( ) r l .  The recerr"er  is  le-
produced irere for 1$'o r{.ascns t 1 ) as a
; ,  ,  o r d  , , f  t l r ^  o r i q i r r a l  i '  1  i r n d  { 2  t  e :  a  m " r ' n s
c ' f  com l ra t i son  t o  o l h r : r s . 1us t  s l a r t i ng .

\ r , - r -  ner ' r i  t i r t  r r ' co rd  o f  the  or ig ina l  sc t
i r '  {  r l r c I  t t t r r l r  r  ,  l l r  S u J ' . r U l - i o n  O U r  V o r l n g
r r i t r r r l . ; r n r l  h r ' r r t r t s t  b e  t r ' 1 r i t : a l  o f  r n i i n \ ' ,
h a s  r r b u i l t  t h r  r r . c e ' i l r . r .  T h i s  s e r i t . s  o f
, r 1 1 i L : l ( s  r v i l l  b e ; L  r r ' i - o r d  o f  t l r r  l , r o g r t ' : s
; n a d r .  : i 1 r ( l  t h r .  s n : r g s  : r n r l  t l i l l i c u l t i e s  r n
iour . t l r , r t , i l  r i r rc l  l ro r r '  1br , , , '  l r . r r ,  ov r . rcon te . .  Tcr
l  j r o s r '  u l x ,  ; r r r  u n r l ) l L  i i r  g r ' t  : r s s i s l ; r n r  r :  f i c - , n t
t ' x1 r r ' r i r ' r t c r  d  t r , r t s t ruc l .o rs .  o r  \ \  h ( ,  i i r r  n ( ) t
, . i r l e  1 o ; r l t r r r c l  l o i ; r l  c l u b  n , t . l i r r g s .  n r u c i r
. . ' ; r l r i ; r l : l i .  in f t , rn i . r t ion  rv i l l  i r r ,  ga i r rec l  : r . -q  l r - t
l o i l  t o  t , r c k l r .  r o r s l r r r t l i r r l r l  l o r l - . .

C ) r r l v  i c o  o f t e n  d c , r s  t h c  L r . : i n n r  r  s p e n d

Soor l  rn r , l l r  \ r  on  c { )n r lonr 'n1s  1r ,  l r r  
- r1 is : r1 r

1 'o i n t ,  q l  11  1hn  1q5u11 .  oh t i u i ned ,  t h rough
l , , t k  o f  r xpe r i cnce  and  gu idance .  So  o f t en
irr thc past has this happened that a fallacy
h, , -  gro\ \ 'n  up lhat  i t  is  an impossib i l i ty  for
a hor]]c constructor to turn out, say, a
rr-ceivct that rvill perform as rvell as one
mass-produced in a factory. NIany would-be
constructors have been lost to the hobby
simplv because their  in i t ia l  ef for t  * 'as a,
soLlrce of clisappoinlment, particularly in
c:rsr's rvhr:re the rccciver ri as built from
srrrlrlLrs gcar and components from the
" junk bor."  - { .  source of  knorr ledgable
i rss is l ; incc at  tht . i r  e l l rou '  to point  out
r . l r 'nrentarv mistakes rvould have made a
v-orld of 

-difierence 
1o that constructional

cflort anrl encour:rqcd the neu'comor's in-
tcrc.st in rlhat is the most fascinating of
hol : rb ies.

Our l3-vear-old enthusiast  tvas shorvn a
llnishecl rc,ctiver, br,rilt trv one of our
t 1 ,  - i r n n r s .  l  l t , .  f i r s t  t l r i n l  i r , .  s a i d  u ; r s  t h a t
suclr  r rork rvrLs qui l t r  l r r . r 'ond his capabi l i t ics.
This is  o l rv iously a fa lsc inpre ssion as
hLrndreds of tx.-.ci replicas of tiris rcceiver
r i i l l  i r t  bur l t  i rv  our rcaders throughout the
Lorrntn ' .  Bu1 i t  is  for  the tvpe of  rcaders
.r l rc , - .  ,  f ior t  s  for  "conomic reasons,  are
i inr i tcc l  - to s i rn i t le inerpensive apparatus
that  th is ar t ic le rv i l l  chief ly  appeal ,  par-
t icr t lar i l -  i f  thet 'are,  ' lone hands" rvho have
hi thertd hnd tc,  s 'ork in t l te dar l<.
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I I  the,rr .  i r r { '  :n lv scept ics re:rd ing thesi
l ines,  a l l  \ \ 'e  c i rn sar.  i i  , ,u.a i t  

and" st , r .  _
v o u  r i i l l  n o l  d o u l ) l  6 n  j r r s t , r s  s u r p r i . , , l , L t
u l r . r l  t  r n  b r -  r , . ,  " r n p l i s h c d  L L n L I , . r  ; , r i , l . . r r ,i t i  ' ,U f  t r t cnd  \ r ; t \ t

Thir first 1.hing to be considcred *.as of
corrrse,  the c i rcui t .  \ \ 'e  made, a l is t  of  the
cornponents orr  ] r ; rnd. : rs ( , \ l r : l  c \J)ense 11.as
1o i rc:Lvoided: , . .and f ronr thcse t ie c i rcui t
sho*.n in figure I u.as c\"cll\.ed. It is
obvious that  i t  is  of  l i t t lc  use for  a co._
- l r u ,  l n r  l o  L r c k l , .  f , n ) .  ( u a r  r r r r i e s s  h |  h a S
; r l  l r ' , r s l  

. ; r . \ \ r , r k i n {  k r r o w l e d g r .  o 1  t l r e  , l r e o r r
I l r \ ( i l ! {  d .  r n  t h . r 1  i r l , l , . t r a t u s  O t h ,  r * i s e  i r
I n r '  ( , 1  d o . s  n o t  \ \ { , r k  I l r s t  g o  t l t r .  6 p n -
strucl .or  u ' i l l  l ro l  kno*.  hol . io set  : lbout
l r i r {  i l r {  t h , .  [ . r l t l t .  l J { . j n S  \ . ( . r } .  n l u r  h  , r  l r e g r n -
l t , . r  U u r  I . J _ r  | l r _ n l d  1 r i r  n d  h r s  l i m i t o d
kno*l rdge anci  so the c i rcui t  sho*,n . . ; i - i ; ;
l , , l l l i l ) X  i r r  1 1 r , .  r r . , 1 .  o f  t r i c k , , . . " n g , . r , , n r . r i .  _
U I l l c : \  ; i l t l ( , r n  i t i I  I r i ; 1 5  ( , ) l i l o s  U n , l . . r  r h i s
h r . r r d i ns .

-  Thr '  rc .cc i r . r . r  is  r i  threc r . : r lv t . r .  us i r rg : r
detectr) r  fo l lorved l ) \ . t \ \ . . )  s tages of  au-dio
: r r r r 1 ' 1 i 1 1 , . 1 1 i 6 1 ;  r . l l t i .  r r l , , . o f  s , r  i s  c a t l e J
i l l l  r r - \ ' - j  l ) \ '  l l l .  r . r , i i o  f r a l o r n i l r . J .  M a n r
readcrs rrisling to makt, a start rrrrrl. 6c.-;i"t
l o o ,  s l t ; '  r , f  t l r r .  s r r r r b n l q  . r r r r i  r  i r r  u i r  , i - r . r i l s ,
s r )  l r " r '  r  -  . ,  : r  i  1 , - l  ' r  . - r ,  1 ,  ,  l ,  . , ,  r  i l , r  l n 1 1  ,  , 1  , 1 1 , .
rcc f .1 \ ' ( ' r .

l 'he : t r ' r i : r l  is  cr i r rnt , r  1t .d r - i : r  : t  srr r : i l l  ser ies.  . l , , r r  i t r r r  C  I  t r ,  t l r r  l r r i r n . r r r -  " i  
r n ,  

" . . i " f' . ' l r  r \ ,  1 n ( l t n x  | . l  r .  I - 1 r , .  , , 1 , j ,  ,  r  ( , f  r l t i :  . c r i ,  _
cal)a(  11()r  rs to r r ,c lucc thr  ac.r i : i l  coupl inv
in.  orc i t . r  

. lo  . i rnIrove seiect i r . i t r l  ;A- ' ; :
m rn ln l r s r '  t h r .  r i s k  o I  r r e r i : i l  damJ i i l t g . . .  i . e . ,
t h ,  ; ' ,  r i , r l _  s r o p J ) i l r q  r r c , r . m . , l  r , . g ,  1 ' 1 , . . . , i i . , ,  n i ,
p ; r l c l t {  s  r , i  t h o  l , . r r r , j . .  T l r i s  , . r 1 ,  ,  r  i .  r r r . , . r  I r
exper ienccd rv i th iong i t r : r i : r l . 's .  - \n : r l tern: , -
t 1 \ - e  1o  t h ( . 1 l xcd  s r . r i t , s  c r r pac i t o r  i s  one  o {
tho ' I ) reset"  

typc.  This is  a snral l  \ - iu iablc
c:rPaci tor  l  h i r :h can l r r ,  lockr .d.  I t  i ' 's  6 i  115s
rv l ren thr :  r ' r , i r t .1 ion is  r : r lhcr  p l r tchv on cer_
ta i n  bands ,  t hc  ob j cc t  o f  t h t , '  r . u . i a t , i "
ca l r ; i c i l r t r  bc i ng  1o  r . : r r t . t h l  d t , g re t  o f ; Lc r i r t i
r : oup l i ng  t o  s r r i t  i . h ( , i r anc l  be ing  uscd -  I r l
a sel l  c lcs igrr( ,d r ( .c{ . i \ .er  hon,r , r , r . r ,  t i r is  is
Lln n r ,a( ,ss: l  r \ ' .

L l  i s  t h r '  s r , i on i l ; r r r ,  o r  g r i c l ,  r v i nd ing  o f
t he  co i l  and  l t . l ; .  t n r . r g r . i nducec l  i n t o  i t
I r o rn  t he  i r r ima rv  u i n t l i ng  L l  i s  f ed  on  1o
th t '  g r i c l  o f  t he  c l e l t t : t o r  r . : r i r . t ,  \ - 1 .  I i l , .C+
is.  the nornt i r l  gr id l r . ; rk . .gr i r l  capaci tor  com_
l r i r t  r t i ' , 1 r .  

' l ' h i s  
c o l r r b i r r , ' i r , l r  i s  s o  a r r a l 3 e d

th ; r t  t he  l ime  cons t : r n t  : r l i o r vs  t hc  . o1 r . . i i . r .

lg  d ischargc r i i th t . ; rch l )u ls0 of  I i .F.
Norrrra l  r .a lue,s for  ordinar l .  short  * - ; i r . t :
r l o r l i  : r r ,  I n0  p l t r  [ r , r  r l t ,  ,  , i , , , . i t 61 -  r n t ]  l _  I
t n r . qo l t n r s  f o r  l h r -  g r i r l  l r . r i k .

1 S

T l t r ' . , ' ; t r i l b l ,  c i Lp r r r . i l o r s  C2  and  C - l  a re ,
| l - '  e L  1 , ,  l r i a -  l h , .  g r i , l  o r  i c c o n d : r r r .  $ i n d i n g
, , 1  t  h ,  , . i l  T l r c  I .  j r . l . . r  o n o  C  j  i i  u s r  d  f , , i
r ( r uqn  t un tng  : r n i l  t s  ca l l ed  t he  , , band_
se1 l i ng  capac i t o r ,  uh i l s t  t he  sma l l e r  one .
, -  '  i .  : . , , 1  [ o r  r . r . r r .  l i r r c  a6 l j 1151111pn t  and  iS' , .  n l t r  d 1 i t r .  bandspreading' ,  capaci tor .
r ( '  r ' - r t , , r r  _ u r  r . . g . . n c r J l i o r r .  i s  C a r r i e d  o u t  b t .
1 l ) r  c o r ) l l , i n , r i , , r r  o f  C 5  . r n d  L . l ,  t h e  l a t t t r
l r t ' ing the th i rd rv i r r rJ ing on the coi l .  The
t  ' 1 ,  r c i l o r  ( - 5  i s  r o t i r t , , l  u n t i l  c n o u ( h  e n c r l r
h , t s  hon  Jed  b , r ck  f r om the  anodc  t o  e . l i
crrcurts lbv rnduction bctrveen rvindings"L3
and Ll I to slide the ,utr.e inlo-'-rJi
oscillation. 'Ihis 

is heard as a {aint hiss in
t h '  h , . , d 1 , ! r , , r r r :  o r  j l ' .  r l i c r .  l n  a l l  1 o o  m i r n t .
l l om"  r  u l t i l rU (  l ' . LL  r , , . - i r . , . r ;  r r . a ( . t iOn  i s  : r
source of  t rouble.  fhe osci l la t ion star ts
u i t h . ,  l o u d  p l o I  i 1 1  : l l r u ) . c d s ( s .  s o m ( . l l n r e s
ru r t h  r  h i gh  p i r r h "d  l r o r v l .  l f  r hc  r ece i v r r
goes irrto oscill.rtion under these conditions
thtn t l r r , r t '  is  faul t i '  construct ion,  e i ther in
.onlponent r .a lues or  lay.out .

T l r ,  d c t r (  I o r  \ . . r i \ n  t h r . n ,  i s  o t , , . r d t i n g  a s
,  l o ; , k r  - - r i , l  J . r ,  ,  r u r .  o r - ds  i t  i J  . o ; " i i - ; ;

c:rlleci-:i grid current clettctor. Si".:.i il ie
re i : t ihed ()ut i )ut  f ronr thc r .a lve contains
- , , 111 ,  [ 1 -  F .  ,  e j 1 ;1 ' s11 , , 111  .  , r  r , r ( l i 0  f r r , quenC t
, l t , ' l i r .  u l  r l ) .  ) l ) o r1  i \ . : r vo  1 \ . i , c  i s  i ns r . r i ed  i n
t h r : : r no r i e  c i r cu i t : r s  a  l ) r ecau t i on  aga ins t
a.nr '  possib le l rouble due to R.1. .  tdekins
r l r r . t t r l h ,  i r r r o  subsoq r ron l  j t agcs .  r u  ; ;  i h ;
. r r r  j , l F  l , . r , l  r , . . i : l , r r  ; , n d  R { ,  C b  a r c  t h e

iinode dr'coupling resistor 
"i-ra 

cap:Lcitcri
r rsJrer : t rvr . l r . .  the l . l t ter  contbinat ion '  being
; r , I r u 1 l ) o r , t i d  r . r  k e r . 1 r  l h c  R . F .  f r o m  p a r t s  o ?
r l t c  . l r (  t r r l  r r h e r o  i r  i s  r r o l  r r i r n t r . d .

The output from the detector stage is fedt i l  111 -  1 .1 . ; 1u . l i o  , n rp l i f y i ng  s i age  r i u  r he
. , l J , t c t l , , r  (  / . . . 1  l ) i .  t r . p c  , , f  c o u p l i n g  b r . l r r c r  r r
stages ls  cal led resistance_capaci{ance,  or
R  C  

.  
coup l i ng .  T l r "  g r i d  l cak  i o r  r i r l .  s r r i _

l :  I ( - .  I  l ) r i  i s  r , , k ,  i l  t 0  t h e  a l l t o n r ; r t i c  b i ; i ;
conr l i inar ion.  r ibout  which nrore tater .  F io in
th( .  out l )u1 of  \ r2.  u.e h:Lr .c t t re 

"su,  
i

. r r r i inqlntr . l t t  o l  : tnocl t .  Io: rd (116) ,  : rnode de-
coupi inq rcsisrr) r  and capaci tor  (R5 ai rdc 8 ) ,

- f  
l r ,  , r r . '  , n d  . , . , , , n d  , r m p l i l r . i n g  s l ; r r { n s  , r r ,

l r , n r ! . r r l , r . , , , t r l , l , .  l  r i " ' r 6 , i , , , l i r , t i , , .
c i rp i icr tor  ( .9 : rnd the t ransforrnrr  Ti .  I r ii l r i :  1 , o - i r i e 1 1 ,  i . , . . .  I r . t r a l i n l - f , , 1  r . , , , , . ] o . m - e i
. ' ,  1 ' l t ; t -  t ' !  l \  t l r r , r |  u s [ . , ]  1 , ,  i l : ,  . r  ! l j . C i  r l" 1 t ; r r a f , . r ' , 1  t r a n s f ( ) r n l e r ,  t r " l  ; , ,  t h e  i n i . l .
r s l i  ( , f  r , r t o n o n l '  l r n  o r r l i r r a r r .  t _ . F  s t e _ f r _ i f ,' r r  r r r - t ' . j i l . . r  r r i r l t  , ,  . t :  I  r r t i o  r l r ; r t  n , , r , u i r , " 5
1 , ,  i "  r r  l t . r : r J  , . ! . , :  u : , . r 1 .  T l r , .  j , l o a ' i  i h ;
p i r r : r ie r . i l  l t r i ' 1hod ( ) f  .oup l inq  , ,  t . " r r r f . . - " i
t {  t l t i r r  ( ) . , i r n g  i ( )  t h r , { a r . t  t h a t  n o  d i r e c t
cL l l r ( , |1  ; r : rss i ,s  t l t rough t l t r ,  l r r i rnar \ , ,  the
I , r l n t  i r v  i n d u ,  r . , r r ,  { .  r . ,  l r r . r i n 5  i , . r r . i l r l ;  . o n _
s t : r n 1 .  . \ l s o  r L : . , i r r l  i s  t h e  f a c t  t l l r t  i t  

- c a . n  
b c
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nade phvs ica l i l  much s rna i l {  r  : ince  the
g i , l r g e  r , f  r r  i r e  r t s t  d  (  a I l  h ,  s o  m l l c l l  l j q h t e r .

. f  
he  1*  .  

. .a r i  
h \ .  e ldS c , i  thg  t  i r rd ings

are  t : rken  1o  th r ,  b ias  su l rp ly  jo in t ty  - \c ros 's

the secondan rvin<ling is the potentiometct

R7 r rh ich  is  th r  r  o l r tme .on t ro l  .  RS is  a

gr id  s topPer  $h ich  i :  i r t se ' r te t l  in  the  gr id

r i i cu i t  a i  a  fu r lh . r  p r (  cau t ion  ag i r  j r - , s t  i l l

s tab i l i t v  c :n ised  l ) \ '  I l .F ' .  cur r r ' r l i s  r " 'h ic l l  n la r '

l r a r ,  : r 1 , 1 ' r ' , 1  r l r r o i r r l r  
"  

l i ) i s  h l l , ' l  1 1  ' 3 (

' l - h { '  ( ) i l t l ) u t  .  h e a c l p h o n i  s  o r  s l ) i ; r k e r .  l s

ins< ' r tc ' c l  l r t t rv r ' t ' t r  thc  anot l r '  o i  \ : .1  l i r r '  ou t -

p u t  p ( ' n t o ( 1 e ,  a n d  t h ( '  H . - l  .  l r o s i t i v t  l i l r e .  ' \

eapac i to r  C l ( r  i s  rv i r t r i  in  1 'a r : ,1 )e l  u ' i th  th r

r ,u tpu t  le rmina ls  i l l  c ) rder  to  1 ) r t  ven t  th is

s l a g r - g o i n g  i n t o  o s c i l l : r t i r n  t h r o u s h  - \ . F .

i e c c l - l i a c k .

\ r , l  t r t  ( ( ) 1 t r (  1 ( ,  t h r  ! : r i t l  i , i . r .  t  i r t L t i i

Thcre  mr ts t  b t -  i rn  t  nor l t lo r l s  nu lnb(  r  ( , f

rece i \ ' ( ' r s  s l i l l  su{ I t r ing  the  inconven icncc  o f

; r rvku 'a r r l  g r id  b ia -c  l ) l r t t ( ' r i ( ' - s - . tnd  a l l  fo r

1hr  \ \ ' an t  o f  ; r  s i tnp lc  ( )hms I - i , rv  ca lc t t la -

t ion !  A  rec t ' i ve r  rv i th  : r r r lo r l t l r l i c  b i : rs  does
a*av  rv i lh  u l r t idv  i r i : , :  l ) : r11( ' r \ '  l t ' ads :  th r - '

necd {o r  s to r i r rg  th t  ba t te rv  i t se l f :  the

necessitv for perrc,dic re1;lacement o{ bias

bat te r ies :  the  cons le 'n1  r ' z r r i r r l ion  o f  b ias
v o l t a g e  , ' s i n g  1 o  1 l t ,  L r t l '  r \  r t t n n i n g

d o $ ' n ' ' :  a n d  s o  c , n .  
- f  

o  : r s ,  t  1 1 : , i r l  t h r  c o r r e c t

resistors to use,  a l l  one has to do is  to l lnd
out the total anode and screen grid
currerrts for the valves in the receiver, by
rt,ference to v:rlve tables and curves, ag:rinst
the H.T.  r 'o l tagcs to be used. Thcn tht :
h:ighest valut: of bia-s needcd, for the onl.put
valve, is referred to. and the voltage drop
necessary c:rn be calculated. In our case,
ri'ith a totai current consurnption of 10mA.
(approx.)  the I I .T.  at  100V. and the pcn-
tode grid biirs ;r1 4.5\r. this rvorked out at
,1.50 ohms. The formula is  s imply:-
Resi-ctance requi recl =

4 . i \ - .  I  l r , { r r  I

l 0  
t f r ,  r , n l n s

The l00U on the top l i r re is  becausc C)hms
I-arv depends upon ther c-.urrent as given in
.\mps. As our current rvas 10 ntA., then it
ntust  bc di r - ided bv 1000 to g ive i t  in
-\mps, thus \..'e get

I  ( J  j

l ( i ( r ( )  
' 1

Thar g ivr- .  us thL +50 ohms for  the -1.5V.
bias. Norv, as thc previous valve (V2)
needs 1.5V. b ias rve have to spl i t  the value
of the total bias resistance accordingly.
Thus rvc have the V2 bias tapped off one
th i r d  o f  t he  wa r '  a l ong  (1 .5V .  and  4 .5V . ) ,
so th:it rneans the resistor must bc l -50
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ohrns. Therefore lt9 is 300 ohms and R10 is
15U ohnis,  g iv ing a tota l  of  4.50 ohms. The
vir luc is  not  cr i t ical  rv i th in fa i r l .v  l ide
l i r n i t s . , \ n  i nc r t as r ' ,  f o r  i I r s l : r nce ,  o f  50  ohms
rvorr ld rnean : rn increasc of  b ias,  but  th is
in turn rncans i t  dccrease of  current ,  so that
the nr ,1t  resul t  is  snl tstant i : t l lv  the same.

T i l '  ca l ) a (  i t n l  1 ' 1  I  i s  f ,  ' r  dccoup l i ng  a t
: rLrdio f reclur 'nc i t 's ,  F1 is  a b()  mA. fust .  I t
is  surpr is int  hos tn l rnt  r t ' t  t ' ivers.  ancl  inck ' r ' r l
othr ' r  g i i r r .  iLr t '  [ ru i l t  rv i t ] rout  the inclusio l l
of  {usrs.  \ \ r '  fet ' l  thrr t  a l l  ge:rr  should havtr
f us , ' s  111 t i ' i l .  r r s  l he t r  l o r v  c : os t  c t ' r t a i n ' l v
tnort '  lh i t r t  r t rer i ls  t l re i r  l r lact  as : t l l  ( 'sscl l
t i : r l  i r : r r t  of  the st ' t .  . \  { r ts t :  c : rn hr '  r t ' l l lacct l
for  l t  1t ' rv  pt 'ncr ' ,  l rnt  :L I l ( ' \ \ '  s( ' t  t l f  l ' ;L l l 'e 's  is
t l u : i 1 t '  : r no the r  s t o r v l

- fhc 
on. /oI I  toggler  sui tc i r  SI  is  of  th, '

rLrrr l i l t '  polc r ' : r r i t '1 t '  : r l tc l  thus \ \ 'u  ; i t t t ( ) rnat ic-
; i i l v  s * i t ch  o iT  bo th  t hc  I - .T .  and  H .T .  i n
r ) r l ( ' ( ) l ) ( ' r : r 11on .

So lh:r t  is  thr '  s torv of  the c i rcui t  s 'e ust ' t l .
\ \ 'c  r i  i l1  i  orr t  inur '  1 he account of  th l
beginnrr  s l ) rogr lss i t t  ot t r  nt 'x t .  l tnc l  suc-
ceeding issut 's .

Ma in  Componen ts  i o r  t he  f eg inne rs  0 - v -2
Capac i t o r s :  ( ' l ,  ( ' ' 1  ,  1 { ) o  pp l ' ;  ( l l ,  l a i f - }  # l l r

v rL r i i r l r l r ' :  ( ' . J  I  j  pp l r  v rL r i ; r l r l t ' , 1 ' 5 ,  3 t t t l  ppF
v r t r i a b i t ' ;  ( - ( , ,  C 8 .  . 1  p I ' - ;  ( ' 7 .  C l r ,  { ) 1  p F
( ' l ( )  . ( l ( ) 5  p l . ' '  ( ' l l .  1 5  g F ,  J 5  r ' .  u k _ q .
c l ( 'c t ro1\ ' t ic ;  t l  l  J ,  JPI"

Resistors:  I (1.  . i  ] l ;  I t l .  I  l I ;  I t .J ,  R4,  R5
. i 0  K ;  R -5 ,  10  K ;  R i r ,  . l ( )  K ,  R ;  I  I I  po t r n -
t iomctcr ;  R9,  3rJ0;  R1{)  15o

Valves:  \ r l ,  } {L2' ,  \ ' : ,  Pl l lHL;  \ ' - i ,
P\122A. C)r  cquivalents.

Miscellaneous: St't ol six-pin plug-in
coi l -<.  u ' i lh  holder;  1 RI i  ( - lhokt ;  FL,  60 m-\ .
f use  : u rd  ho ldc r :  

' I 1 ,  
- J : 1 ,  o r  s im i l a r ,  I -F

tr : rnsformcr;  2 '1-pin and 1 5-pin vair -e
hol t l i ' rs ;  . \ t ' r i :L l  : ind Earth lcrminals;  Sl ,
DPST toggl t '  s \ \ ' i tch;  I  phone jack;  1 cpr ' -
c vc l i c  d r i v t '  ( t o r  C -5 ) ;  I  l a rge  and  I  sma l l
mount ing brackr '1s;  Slo$'  n]ot ior i  dr ives for
( ' l ; r n t l  ( ' - : 1 .

Metalwork:  I ' iLnt  l :  1 l  in x !  in .  Chi is ' " is :
1 i )  i n .  ) :  i r  i n .  x  l . l  i n .

NEXT MONTH: Starting Construction

( l t - \ l ) I ( )  ( - ( ) \ I ) I T l ( ) \ S  { o n t .  f r o m  p ' 1 5 )

U . H . F .
Th r  I l . f l . ( ' .  l - t ' l l v i s i on  Sound  

' f r ; t ns -

mirs i r rns {rorn ' \ lexandr:r  l ra lace on J1.- i
\ Ics.  h,rvt  t r t ' t  n hr ' : i rc l  ht ' rc  at  R5'a QS-\5
s i l h  \ \ ' ; L1 t ' r  I ) o l o  co tn l r t i  n t a r \ ' .

( ' : I i  l ) ;n 'crr l rv  u: ts l t t ' : r rd s i th i l  gor i i l
s t r ' : i r l v  s i g r t ; r 1  r i 1  1 . J15 - l - 1 .10  be inq  R9  QS- \5
l rut  : i f l  r ' rs ; i rc ls  \ \ ' i ts  subjecl  to l rat l
' 11 ' r i t r . r  

f lS I3 .  ( ' on t l i t i o r l s  o l l  t he  l -H I '
l l : rnc ls should inrprovi '  { rom no* on so keep
r  c ; r r t ' f u i  r i ' r L1eh  f o r  s i g r r : L l s  t he re .

l r i r l r r s s  ; L l 1  l t . t t t ' r s  t o :  I - s \ \ ' L " ( ) l 1 l  c ' o
' - f h r '  I l ; r d i o  ( ' o r t s t r uc l o r . '  f - - n t i l  nex t

r i l ( , l t l l i  7 {  j i l ' l  - , ' , " 1  l i s t  t r i t r i .

; { )

Trade Notes

Denco: \\-t' hln'e receir-ed a copy of t,he
\ Iaxi -Q technic, t l  Rul let in DTBi.  recent ly
i s sue 'd  b r - ] { ess r s .  Denco  (C lac ton ;  L td
l 'h is is  : i  t * 'e lve page pulr l ic : r t ion,  at t r :Lc-
l  ivelv rn ineographed in 1u o colours on
toolscrLp s ize sheets.  I t  conla ins : r  u 'c : r l th of
infornrat ion on the useage of  the ianrous
' '11:rx i - ( .1 p lug- in coi ls .  , \mor lEt  thc con-
tents are:  General  dat : r  on coi l  conntct ions,
codinqs covcrage of tht' \'ariotls rallges;
I )cs ign I )ata for  r t 'cc ivers using l lax i -Q
cr i i ls ,  suggesled c i rcui t .  c i rcui t  a l ignment,
t racking;  \ , ' .H. I i .  conl  { ' r t . r r  usin€i  XIaxi- tJ
coi ls ;  Stra ight  receiver.  ' \ l l  these i tems are
rr .e l l  i l l r :s t r : r1ed,  r i  i th c i rcui t  and rv i r ing
cl i ; rgrr ims.  - \ l togerhcr a ntost  uscful  publ i -
c; r1 ion.  The pr icc is  37' -  and can be obtained
r l i rcct  f ronr J lessrs.  Dcnco.  357-!)  Old Road
( ' lact( )n-on-Si ' : r ,  Essex.

M.O.S.:  Thc iatcst  cat ; r logt lc  f rom th is
l l rm contr i ins much of  in lerest  in the rvay
ol  go\-crr ln) i ' r ) l  s t t rp ius gear,  : t -s  rvel l
i rs  stancl : r r r i  c iv i l i : rn l ines.  

' Ihe 
s ixteen-

Ir r { t  r ' . r takrgue l is ts i lems ranging {rom
ban:rnrr  p l t rgs to s ignal  generators.  Rcaders
nrav obt:rin this 1948 cataloguc b1" rvriting
to ) I .Cl . ' - \ . ,  , l -1 Nt '* '  Road, London, E.1.

Phi lco:  As {rom 2tr th Julv,  the address
of  t l re Phi lco Sales Departmcnt rv i l l  be 2O4,/
306 Grent Portlar.rd Street, I-ondon. \\r. 1 .
(Te1 . :  Eus ton  5 -566 )  .

Airmec fnternatimal Inc.: In order to
m:rke the fullcst use of trade opportunities
rv i th thc U.S.A.,  1hc Board of  Radio and
Teler-ision Trust I-td. havc forned a cor-
porat ion in the L. .S.A.  under the above
t i t le .  Thc Board of  Directors of  th is Cor-
porat ion are JIr .  R.  W. Cotton,  NIr .  L.  D.
Rennett  and l l r .  H.  R.  Kent.  Thc Cor-
porat ion 's adclress is  -147 f ladisou - \ r 'enue.
\ e r s  Yo rk ,  17  .

Radiographic Ltd.: The latest catalogue
,  ' , r r i r i i l s  s , ,mo  i n l o ros t i ng  i l ems  f o r  t hc
. , , 1 i , ,  1 m , r . r r r  r ' r r t i c r r l r r l r '  { l r .  R n l n r r r

Bcam '\erial Sy'stcm (T1'pe 2I3) rvhich is
be'ing olTered. Thc aerial consists of a 100-
1 l+ I Ics.  doublet  : r r rav.  s ' i th ref lectors
l l r , , l l ! h  i r  \ v o u l d  I ' o  f r i r l \ :  '  ; r s \  l o  c o n v e r t  i t
for  o1he,r  bands.  Dr ive mechanism, a l lowing
a .3€rL) dgg1.e rotation, is includcd-this
bcing c i ther remote or  manual l l '  contro l led.
Other i tems of  int r rest  to the amateur are
:rer i : r l  insul : r tors,  d ipole zrer i : r l  rods and a
sizeable sclect ion of  t ransmit t ing valves.
Copi ls  of  the catalogue m:rv be obtained
from Radiosraphic I-1d. t16 f)sborne Street,
C] la ssorv . (-' . 1 .
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L u s t  t t t , t n l h  : .  t  , i t ; , t ; i , r l  t i 1 ,

t h t :  t t a n : ; i i t l l e t  L l t l t i  t i  ) i ,  ; , ,  p

J r t tu t t t t t t  s  t r f i  ia  : , \  .1 lL  ,

l l i t o r  s 1 : l g (  g i v l n  l r i s t .  n r o r r l h .  f i r t  c . r 1 h o c k .
i e s i s t o r  s h o u l d  ( ) 1  r : O u r s r . b e . 5 t ) l )  o h n t s  r . a l u r , .
t to t  - i ( )k  o l t l t s  : rs  s l ro r r  l r .  T l t t  s t . t :ond t , r r r t r
i s  a l s o  ; r n  o b v i o r i s  o n L , ,  i . r , . ,  t h e  r r t r . t r . r  j l r r : k
i i r  s l l o \ \ ' n . \ \ ' o u l c l  l t r ,  l r . r s s i n g  I { I i  i h r o r r q l i  1 i t r ,
t n i . t c r .  

- l h c  
r  o r r r r  t  l r o s i l i o l t  i o r  1 h t  j l r c k

r ) { ' r n g ,  o t  ( t ( ) r l r i l  i r i . l r r l r  n  I _ l  r r n r i  I I I - - .  .
- \ n r i  n o r v  , ,  1 1  1 ,  , . 1 1 l p r l s  r r l t o r r t  \ - . | r . (  t  -  i 1 1
r : t 'n r ' r lL l .

I l r r c h  h a s  b r . r ' r t  u r i l t t n  ; r l r o L r l  \ - . F  (  )  s  i n
r r ' c ( ' n 1 .  n ) ( ) n t l t s  l r n d ; r  g r i , l L l  c i i , t L i  o f  \ \ h i i i
h a s  ; r l r p c a r t d  l r i s  l r r . r , n  i r r  t r ( l \ , ( . r s ( .  s 1 r ; r i n .
The { i rc t  rem: } ins  th : r t  \ - . I i . (  )  s  ; rn ,  ber :o r r r ins
r i l , , r ,  ; ' l r ( l  l n r , r , .  1 ' , , 1 , ' 1 i , t  . . n , 1  i l l  r , .  ,  , 1 ,  L ,
l . r r  r , . . r l  I l \  r  l r , r : r  l :  r r l r r ,  , 1 ,  l ) ( , 1  l i ( .
o r t t , .  l i v e n  r r r o r t . c r . r t a i n  i s  t l r r . i l r c t  t h : i t
o n c e  : r  \ ' . I . - . ( ) .  h i r s  b r . e n  u s , , , l  o n e  r r i l l
r vor rc lc r  l tOr i  one t , r . r . i :  d i , i  $ . i thor r1  i t .  (  )n  1h t

A l-ersatile fb0 lTatt TX
Part  2 :  THE FRANKLTN V.F.O.

By c2UK

r ' l  t i  t  : ;  t  l l a t , , ; ,  . i r , . 4 l , .  t t t . t , l  t u l , l t  r  l  t u l  p t ( s h _ p u i l  p  - T .  s t a g e s  o J
, i r t  t i t ,  I '  I :  t )  : y 1 1 , 1  ; , l L i t l t  l t t t ;  L i t t t  t t s e d  u . i l h  n t u c h , l r r ( r i s d r . )

IRST. thrLnks t r i  thost  corrc,sponclr .nts
r lho l ro intcr l  out  the t , r ror i  in  the
crrcui l  d i : rgr ,un of  the crr .s l rL l  osci i_

cn'c i i t  s i i le  of  the V.F.O. is  the . - rb i l i t1,  to
move out  of  the uay of  the hal f  k i lorvat t
stat ions to bt  {ound on 1.1 t r Ics.  these c lays,
thc.  forming of  spot  f r t .qucncr.  eSO I ink.s
t r l t i r  l t  ; r r o  t o  l r o  encou rage , J  

' , , s  
t l l e v  s l r r - i .

r n , l ,  l r  l )  r r r c l  s p . r ,  e ,  l l r , r t  5  k e s .  s l r i f t -  r r l r i c h
c;rn i rc  r l l rdt  r i - i th iL \ , ' .F.( ) .  cnabl inq one
1o .c le:r r  t )Rl I  rvhen rrork ing pl ron, , ,  or ic l  thc
: r b j i i t r ' .  10  gc t  ne : r r  t hc ' j r equencv  o f  a
\ \ 'anted s lat ion * .h ich undoubtedlv g ivcs
(nc a l ) ( t t r r  ch:rnce of  r r .ork ing him."Thi :
,  l r i '  f  ,  r i ; r ,  i s r n  l . r . n l l r . d  ; L t  r I r o  V . F . O .  i s  t h c
accus . r t i ( ) n  t ha t  somc ,s ta t i ons  p i l e  u1 t  o r r
t . rp of  the rarc I )X thus spoi l ing '1he c l ianc, ,
,  f  r  . Q > t  )  f r , r  , . r , r y . h , ' d i ' .  S , ,  r n r i ,  l r  l , u L l i c i i r
i r . , i  U - ,  r r  ; i r . r  r r  r o  r h i s  s i l 11 .  I , r ocedu rc  t ha i
l r l ,  ' : '  1 r r  gp lo  l ; 116n -  l r n t l c r '  r i o r y rd ; r 1 . s .  The
I r '  \ l  I l t , , s l  f r ,  q u ,  r r r i r '  l t " ; r r d  , . r i r i c i . . r n  i s  t h a t
r r ! , i r  \ . 1 . U  s  j r r e  r i r r . r , , l r l e .  t l r a l  t h o r .  g i r . c
i ' . r d .  n u r  ,  s  r r r d  r r ,  { ,  n , . r . r l l \ .  . 1 , . l l i n q  

- i 1 , , ,

:  , . r I  r r , L r r r -  * l r i ,  l t  r l r , .  I J r i t i s l ' r  . \ i r r ; r t ,  u r  h . r s
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€arn(, ( l  in  thr ,  1r : rs1 {c ' r  l r lurr t 's  har. ing a good
not{'.

O {  t l r r .  r ' : r r i ous  V .F . (  ) .  c i r cu i t s .  t ha t  o {
ther Frankl in ( )sc i l la tor  has received most
attention in Rritish amateur circles. Un-
fortunately one or two descriptions of
Frankl in c isc i l la tors have appcared rvhich
have t r i t ,<1 to s impl i f l -  th is c i rcui t  to such
an exlent  th; t t  faul ty operat ion has proved
inevi tablc ancl  conscqu-ent ly  the Frankl in
O - s c i _ l l i r r o r  I ) a s  g o l ; r  l r i d  n a m , . .  I f  t h i s  t r . 1 , r
of  \ r .F-O. is  bui l t  us ing normal  precaut ions
an osci l l . r tor  u i l l  resul t  rvhich is  in everv
\ \ ' ; r v  sa l i s {a (  t , r r r .  Th ; r l  desc r i bed  he reu i t h
has been userl u'ith the tr:rnsmil.ter featured
last  monlh on 7,  74 : ind 28 l fcs. ,  using
bolh phorx,  : rnd c.rv.  T9 rcports have ; r ls 'ar i
been obtained, no reports of drift havc er.-er
ber:n recc'ivecl and thc' circuit has pror-ed
thoroughl t '  rc ' l iablc : rnd t roublc f ree.-  Sornc
mar,- fcel that live t.alt.es are an un\r.arranted
exl)ense to gct less than a rvatt or so of
R.F. ,  but  the v:r lves used arr i  \ -er) '  readi ly
obtainable. I oreover, the rest of 

-the 
com-

ponents in the c i rcui t  arr  cheap and easi l l r
, , r ' a i l ab l e .  Sev r ' r ; r l  i , 11emp ts  h ; , r - e  be , , n  m ; i d t .
1o  * im l ' l i f i '  t h r .  r  i r r  u i r  bu r  r  he  r csu l t  has
algals bccn a.  rnarkcd loss in per{ormance
and a{ter a good <lc;rl of experimenting $.e
came to the conclusi r in that  r tonev saved
i n  s i r n y . , l i l r , ; , t i , , n  \ , r .  i o s l  i n  n f l i c i n n c y .  I l
you bui ld th is c i rcui l  r rp : rs s l rorvn,  . r ' i  can
conf ident lv  sav that  vorr  u i l l  Lre r .erv sat is-
h r ' r l  r r i t l r  I  r , r r r k l i n .  i r r  r l r ,  I r r r r r r ' .

The Circuit

- \ Iost  readers rv i l l  t re,{ami l iar  wi th the
convent ional  Fr : rnkl in C)sci l la tor  c i rcui t  in
s'hich trro triodes are resistance-capaci-
t ance  coup l cd  u i t h  l , r o r . i s i on  f o r  su f f r i i en t
I r o d b ; r c k  1 o  e n s r l r r ' s l r . , r d v  o s c ' i l . l i o r r  i n  l h c
c i r cu i t  as  a  r r ho le .  - \  r osonan t  c i r t u i t  i s
pror-ided to determine rhe frequency of the
oscillations :rnd by ensurin! that the
coupling of this resonitnt circuit to the
la l ves  i s  l e r r ' l oose ,  no  changes  i n  va l v i
ope r : r 1 i ng  cond i t i ons  r r . i l l  o f f ec1  i he  f r cq r re r r , . v
of  the resonant c i rcui t .

In the c i rcui t  used for  t .h is V.F.O.,  t rvo
EF.5()s are used for the oscill:rtor r.alr.es.' l ' he  

t i r s t  i s  s t r apped  as  i i  l r i odo :  l l t c  5s66nd
hds  g r i ds  I  ; , nd  . t  s l  r aJ ,p r . d  t o  f o rm  the
anode of the lriode section of the Franklin
()scillator rvhilst its o\\'n anode is used to
:LlTord coupling to rhe next valve. The
rcson:rnt  c i rcui t  is  provided bt .  the 6xed
c: ipaci l ; rnce C1, the var iable capaci tance
C l  a n d  t h o  i n d u t  t , r n c .  L l .  C l  i s  o f  8 U 0  p # F
(si lvcr  rn ica) and forms a verv stable basic
t , r pac i t o r .  F ; - nquencv  r . a r i a t i on l s  p rov i ded  bv
C l  - , , n  F )ddys tone  t 00  paF  r ' , r r i ; r h l e  u .h i ch
rv i l l  spread the:rmateur b;r .nds over just
r r nde r  ha l f  a  180  deg r r c  s (a l c .  Thc  i ndu i l o r
Ll  consists of  l l  turns of  22 SWG coi ton
covcred rvire, closr, rvound on a i inch
lo rm ,  r .  \ \ ' e  r r scd  a r r  o l d  RF  chokc ,  t he
former of s'hich is ideal for rvindins this
indt t r  1a n,  c on brr l  snme pol l  s tyre n"c rof l
can be easi lv  obla ined i f  no old ihokes are
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. r \ ' ; l i l i r l ) l ( .  i n  t l r t .  s l t ; r r  k .  l - h i s  c o m i r i n a t i o t r
r r f  i n d u c t : r l t c t ,  : r n ( l  ( ; r l ) i t c i t : L n c r  t u n { r s  t o  t h e
- i . - i  l l c s .  r a n g , ' .  T h e  \ - . I i . ( ) .  d c s c r i b r d  i s
des igncd 1o  gr \ ' ( '  ou tpr r l  ( )n  7  i l cs .  lo r  fecd-
i n g  i n l o  t h e  c r v s t a l  o s c i l l : r t o r  s l a g e  o f  t h . -
t r a l t s n r i t l ,  r  d ' s t  r i l , , t l  L r > t  r r r . r r l l L .  > t r l r - r ' -
qu( ' r ) t  f r ( 'quencv  n tu l t i l r l i r ' : r t ion  g iv ls  d r iv t ,
t o  r h e  P . - \ .  s 1 : r g c s  r i n  l 1  ' r n r l  l S  l l c s .  

' f h t

I - 'L -  ra t io  o f  1 ,1  : rn t l  ( i J  g iv ts  l0  d t . ia r i . t , s
b i i t t c l s ; ; r t ' : r d  o n  r r  l 8 o  d t , g r l e  r l i : r l  1 o  c . ) \ ' r , l '
t h r ' 1 1  f l c s .  b , r r r L l .

T h r ' t h i r d  r ' ; r l r ' , .  \ - - J  r . : i  i r Y t r  c o r r i r l i r r g
t h , '  o s r i l l : r t o r  t o  1 l ' t r .  : l l i ) s r ( l r L ( ' n 1  s t i t g r , s .  I t
i s  a  s i r n p l r .  L r n t u l ) ( , ( l  i r L r l T t r  a n t l r i i i t r . r .  s  h o . ' . e
r n a i r r  { u n c t i c r r  i s  1 o  i s o i ; i t e  l l r e  ( ) s c i l l a t ( ) r
v a l \ ' r ' s  f r o r r r  

' l r r r l i i r r u  
l r t  s u l ) s r . q u e t i l

s t a g r ' : .  T l l ( , l r c x t  r u l v r . .  \ - 1 .  i s  r r  t r l - i r  r r i t h . t
- j . i  l l r : s .  r ( ' s o r ) ; r r i t  c l t o k t .  I - 1 .  i r r  i t s  a r t o r l r .
c i r t L r i l .  T I t i s  i n  l u r r r  r ' r . t . d s  i r n  S o 7  i l o t r l ; l t , r
s t , r 3 t ' ,  1 1 i 1 | 1  i 1 s  t r n o t i t  c i r c u i l  l t r n e t i  1 o  7
f l c . .  I h i s  l u n t t l  c i r c u i t  i s  l i n k  ,  o u i ) l { . d  t o  1 h r .
c r r  s t ; r l  o s t  i l l i t t o r  s 1 ; i g r , .  t l t e  t , l t r l  o f  t i t i .
l i n i i  l r t i r r g  s i n r p l r ' p l u g g r - d  i n l o  1 h e  c r v s t a l
- ' , '  l i ,  l i  ( , t r  l l t ,  ,  r \  - l  ' 1  , , - ,  i l l  r l ( , r  : .  , _ ,

Construction

R i q i d  t  o n s l r u c t i o i r  i s  (  s 5 ( . a t i i r l  i n  r r r r r .
\ - . F . ( ) .  : r n c l  i t  i s  r t . i r l l r '  \ \ ' o r 1 h \ \ ' h i l ( .  S (  t . L i n L r
i L  s 1 ( ) l l t  c l r ; r s s i s  : i n r i  l l : u r r . 1  ; L n t l  l t r o v i d i n l
x d d i t i o n i i l  s l l i ) [ ) ( ) r t i n X  l i r a c k e l s  f o r  i h i ,  l : r 1 t e , i
r s  s h o u n  i t r  t h ( '  I ) l t ( ) t o .  S i n t i l a r l r .  a  g o o d
q u a l i t . ,  d i a l  : u r d  ( l i i v r ' i r n ( l ; r  r i g i i l  s L r l r i r r r r
f o r  t h c  t r r n i r r g  c r i l r : L r i l o r  : l r o L r l c l  t , r .  u s i . i i .

T l r t '  ch ; rss i -s  rn ( - : i s r l r (  s  l l  i r r '  S  l r r  l  l  i n t .h i .s
: r n d  l h r , p a r r r l  i s  i J  l x  S  i i r c h r s .  T h e  c i i ; r l
s i r o u n  i s  : r  ] I u i r l r t . l r d  " I v i r t .  I ) - S . 3 - - \  s . i t h  r t
s l o u '  m o t i o n  r l r i r . t '  o f  , 3 - - 1 .  I 1  i s  l r  r c : r l l v
. r , l i d  j o l '  i d r . , l  r , , r  r l r i s  r 1 1 , ,  o f  r r o r k .  I r  i s
pror - ider l  u  i th  i r  c l t , lL r l r .  rngraved sca lc
g r a d u a t e d  0 - 1 3 0  r l c g r t , t . s  i n  a .  h : i t t  c i r c l r , : r n d
r .  r 'ern icr  scale.

The other controls on
tunlng contro l  knoir  {or
lind :rn on,,/off srvilch in
- n r . r l l  1 , 1 1 1 r . 1  i r r r l i r  ; r 1 " r  l i I I t

thc pant , l  t r r t ,  thc
the 807 <loubler

t he  I LT .  l t  ad .  . \
i s : r l s o  l l t t t ' t l .

R . \ D I ( )  C O \ S T R U C T O R

a :
I

5
C - --- Fll

- !ta-L_*,-w?*;
.)

s :"ll
a

. .D: -f i1 1,0*r=- \ -b2 . . . *:  :  : - l l- '  . .  "  l l -  .v . . ,  - .
Y _
!? rr -1,j -..:."- --- r - Jl--

_ff i. -1 - i  j  .H l i  Or ,
N._j-l s

Thc posi l ion of  1he var ious r-a lvr .s ancl
c() lnpon( 'n1s c: in l re seen l rom 1he i l lustr : r_
t ions.  Thr t r i .o I iF5()s ; i re in lhe r ig l r t  fore_
ground. Thi '  luning capaci tor  is  p iar :eci  on
th ( '  cen l r e  l i n c  o f  t he  ch r r ss i s  : u t t l  i i r h i nd  i r
i s  i nduc l i r nc t ,  L1 .  l h i .  i s  son r t , u . h : r 1
o l ' * 1  1 1 p , . 1  i r r  t l t r .  i ' l r , , r , r  i , r r r  r r  i -  l n r : r r , . r l  , , r r
t  h , .  r i ( l r r  I r ; r r r , l  r i r l ,  , , 1  I  I r , .  r  l r . r * < i s .  

' l ' l r r .  
r r \ - ,

:Lncl  6I-6 : i rc  shoun in the photo in the
centrc foreground : rnr l  ccnlre l jack.  The f lO7
and  i t s  anode  co i l ; r r e  shos .n  a t  t he  l r f t
hand  o {  p } ro to .  T I r t .S { }7  shou l c l  } r a r . c ,  l t
s . recning can f i t1t 'd ; rs shoun and the l ink
fo r  coup l i ng  i 1s : i noc le  co i l  i o  t hc  1 r : r ns -
nr i t ter  should bc so arr ; rngcd 1h:r t  i t  is  at
the t . l t r th end of  1]re incLictr , r .

- . \  s ingle loop of  1,1 S\ \ .Ci  r r i r t :  is  sulhcient
suirpor lcd on stund of I  insulator-s as shou,n.

A] i ,3,

>l Y-
o
o

C

o

( -  t c  !  t  J t o { t o t '  . ' . i  l l , .  F r n i t l l i r t
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R . \ D I O  C O N S T R T ' C T O R

( i ; ryraci tor  C-J is  a . t lo01 var iable,  s imi lar  to
C2. I t  is  supported undernc'ath the chassis
in l l re cenlre l ine.  in c lose proximitv to
jnduclance I - -J.  -A. l l  f ixed capaci tors and
resistors :rrc rlounted bcncath the chassis.
Their  exacl  l r r is i l ions are not  cr i t ical  but
t h c l  : h , ' r r l , l  l , ,  s r { , u l ' ,  d  , r r o l t n , l  t h r ' i r
: rppropr iate valvcs.' Ihc 

l l i r ious inductances cal l  for  somc
Lromrnent as ther ' : r r r  qui te cr i l ica l  in value,
I i o t h  I - l : r n r l  I - 2  a - r r . r v o u n d  o n : "  i n c h
formt ' rs.  L l  cr ins is ls of  2 l  t r : rns of  22 S\ \ 'G
d . c . c .  c l ose  r l ound : rnd  dopcd  t ' i t h  Denco
ct 'mt 'nt .  L2 consis ls of  [ ,Lt  turn- .  of  the samc
r l i re.  a lso c losc u 'ouncl  ; rnd f rxcd wi th polr ' -
\ l r  r enc  ccmr .n l  T  I  i s  t  ' r n r  d  1o  7  ] I c s .  an , l
consi-sts o{  20 lurns enamel led rr . i re,  20 S\ \ -G
- 1 , , 1 c r q l  I  l t , t l r  i r r ,  h  o n  s t a r t , l ' r r d  f , , t r r  1 ' : r r
l r lug- in for lnr , r .

Operation

Af t  t  r  h i* ' ing checked over thc \v i r ing,
plug in l )o\ \ ' r . r  supl) lv  o{  250-300 vol ts at
6O-100 mA. and 6. :J vol t ,  3 Amp. f lament
supplv.  Se1. Cl  rLbout hal fsal  .  Srv i tch or l
thc recx'ivrrr :rnd tune across the eight)'
netrr :  band, * 'hen the Frankl in osci l la tor
s ignai  shoul t l  bc ht 'ard.  I f  . the c i rcui t  has
br i r rn s i r r :d up correcl ly ,  no di f f icul tv  shot l ld
be expt'rit'nct:d, tht Franklin stage rviil gc,
i n t o  osc i l l a t i on  i nu t t cd i a te l y .

Norr  tunr '  C.3 ui lh :L lamp loop indicator
held over tht  1op o{  L3.  Several  spots wi l l
be locatcd at  $hich osci l l i t t ion occurs and
the lanrp l ights.  I t  is  necr 'ssatv to ident i f l '
lhr  corrr -11 hi r rmonic : rnd the onlr , '  r iay to
ior t  out  thc correcl  one is  1o r tsr .  an absorp-
l ron salvemeter.

( )ncr '  l l i r '  corrr 'c1 ] t : r t rnol ic  ls  found. the
l ink cart  br  p lugeed into the cn'sta l  osci l -
la lor  . ' \ t . lge : tncL lhr '  l r i rnsmit ter  dr ivr 'n as
' thorrgh thc V. I r . (  ) .  \ r 'e ' r ( '  act ing rrs 1he
i :  rvsta l  .' ' l 'hr . r r . is  

r ro doubl  s()1t te opfor t r ln i t r -  fcrr
i r -* t ' fu l  r 'x | t ' r i tnt ' I r lat ior l  s i lh lh is c i rcui t .  L2
f r ' r  i r s l l r r r r  r '  n ' r i gh t  s r ' l l  be  l l t n cd  u ' i t h  ; r
v i r r iabl t .  r  r i l rac i l r , r .  u hen n ' rore output
l r r ' r n  t l r ,  I r , l l " r i i r r g  \ n 7  , l o r r l ' l . r  s t r g t  c o u l d
b r , o1 ;1 ; r i ncd .  

- l h t  
t s ' o  5  ppF  F rank l i n

r :orrp l in l -1 calr : rc i lors could l re '  redrtccd i r t
r - l l r i c .  l hus  i nc r t ' a s i ng  t he  s l ab i l i r v  s t i l l
{ u r t h i . r . ' f } r t ' d t s e r i l r t i o n  g i v e n  j s  o f  t h i
V . I r .O .  : r s  l i r r i l t  a r t r l  i t  i s  r econ t rnendcd  t ha t
re.r r i r ' rs  L l t i l r l  i t  r tp: r ,s  shorrn to s lar t  rv i th.
\ r r  l r o t t i , i . s  1 1 , ' 1 ,  [ r ' n n  e \ P '  r i n n L . , l  i n  s i \
lnonlhs '  o l ) ( ' rat . ion on 4(r ,  20 : rnd 10 ntctres.
i r s i ng  bo th  l , l r on r '  and  C .W.  The re  i s  j us t
onr '  pr i int  I ror , ,  r ' r ' t . r .  to s 'h ich p:Lr t icular
r 1 1 ( n t i ( ) n  s h r , L r l r l  1 ' r . | : r i d . : r n d  t h a t  i s  t h e
. i r r o r , l h i r r g  o f  1 1 r ,  t , i ' r r t r  s u p | l r ' .  I f  | r r l i l n -
i n , r r t ,  r ( , ] i ( ) r 1s  : i r r  r 1 . ) 1  

' L ( J  
l r r o l i  1 ( )  i l l ( '  1 )o \ \ ' e r

sup l i l , v  l r l t c r  (  i r i , r (  i t o r s  I r r s t .  ( l u r s  nccc le r l
; i  l c r t r r i  r , f  16  p l j  r o  g i v t  : i  T9  l 1o t { r .  . \ f i i r t
i r on i  l h i s  I , r ecau t i o r l  no  s fec i a l  { ea lu res

5-1

c l l ( h  . r :  r ' o ) l ; r 1 e  . r , , l , i ' i . '  r .  , . r r  n r e d r d  i n  r h ,

l )ow€r suppi \ - .
I n  . . , nc l us i ( ) n ,  t he

rhank Les Couplancl
, , r ig inai  c i rcui t  and
advice in r lork ing out

un t t . r  uou ld  i i k c  t o
. GIRQC for tl-rc
lor  much help and
a pract ical  design.

MALAYAN SCI]OOL BROADCASTS

Tr sts halr .  icce.nt l l '  been carr ied out

r i lck:  the z i r rspices of  Radio Malaya,  the

gc' \ - t rnment operdt .d radio netq 'ork Ior  thc

l la lavan L-nion.  i r . r  c , rdcr  that  thr '  organisa-

t ior  might  bc in , ,  I ' ( ,s i t ion 1o r( .commend

rr-ce'ivr.rs {or use in schools. The bro:rdcast

.o\-erag(.  inc ludes,  inc idental ly ,  the sur-

r ound ing  i s l i i nds  anc l  u i l ;  even tua l l l " ,  a ) so

inc l u i i e  Bo rneo .

The st'ts rvere judged br" .r committee ol

exferts Nho had special knorvledge of the

css(.nt ia l  requirements.  Thts jury "  D'as

;rppointed by t r I r .  L loyd Wi l l iams, the

l)irectc,r oi Education for Radio X[alaya,

:rnC included the l{usical Director. schoo}

inspectc,rs. Ch:inese English and Indian

schoci teachers. Eight receivers r,r'cre tried,

al l  of  them oI  *e l l -knorvn manufacture,

-\{ter tht' fina l tr'st 11. rvas unanimouslv

CrcideC th: , t  thr--  G.E.C" Overseas 7 Receiver

,BC167l  r  s  as the most sui table and,  in

Jact ,  th js is  the only receivet  nou- bcing

:rccmmendecl  hv the broadcasl ing author i -

i i rs .  1t  is  unclc ' rstc icd that  {ur t l - rer  tests oI

. . .  . l rn i l : , r  1x1nyr- .  r r i ) i  be ht ld I rom t ime to

t i n t r

K E I I P
Conc.iensere,

RADIO BARGAIN '
.  500v. t 'ar l  t l l ,e 3/3
r l r l ! r r f ( l  t o  . - i r n f d .  a ;

4 t G  < l c z .

. 2 0 / - .
. 2 t , ' - .

I ' e n t . , d e  5 , 6 ,  \ l i r l g e i
l , t T r , '  o / o

1 ) l e  r 0 n r . \ .  5 ; 3 ,

i , . \ \ ' .  l , 5 .
] ,  I  and
AC/DC

stock .
:  i 1  C a . l r  u i i l r  r , r d e i

Ent lu i r ie :  r r r i te t i .

L O N D O N .  W . C . lB C M ' K R A E ,
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*
We have the f inest  stock oi
B r i t i sh  and  Amer i can  rad ro

books  i n  t h i s  coun t r y .

Wtite or coll for complete lrt_

T H E  M O D E R N  B O O K  C O M P A N Y
(Dep t .RC)

l9-23 Praed Street,  Londoh, rr l / .2

"You' l l  probobly get  i t  ot

Smith's of Edgware Road
' l - l r e  

I ] , " ' k  o n  h i ) w  t o  m a k e  i t ,' f h g  
\ l a t e r i a l  t o  r n a k e  i t  w i t h ,

l l r e  ( ' . , ' l l " , r e l t .  t o  p u l  i n  i t ,
l l r c  f . , l r r i l ' r r r e r r t  t , '  t e : t  i t  w i t l l ,- l ' l r e  ( ' a l ' r r r e t  r  '  I ' u t  i r  i n .

( A N D  a  f a i r  d e a l  !  )

H.  L .  SMITH & CO.  LTD.
287.9  EDGWARE ROAD,  LONDON,  |Y ,2

Near Edtware Road Met. and Bakerloo
Phone PAD.589 l  : :  Hours  9 -6  (Thurs .  I  o /c . )

I  t "  t

V Ugflfy S RADro coMpoNENr spEcrArrsrs
lVe h r\.e ihc inost cornprehensive range of Radio(  om l ' r , npn t s  n f  e \ . c r y  na tU r ; .
[ )ur  reput ; r t ion is  1,our guarantee.

I i  r t r r : tb le to cai l .  i r lease send stamp for  current  pr ice
I  i s t

I ) e i ' r .  R t

5 HARROW ROAD, W.2 (o*' t$:i idd. rqbc)

TECHNICA1 BU11ETIN No.  I
OBTAIN YOUR COPY,  NOu/ ,  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 tLs .

r 2 ,  D E T A I L E D  D E S | c N S  A N D  C t R C U t T S  F O R  H t c H  p E R -
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 r cduc t s ,

You can now obtain good del ivery of
f rom our stockists.

PRTCE 3/-

t ime  ro  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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sll^ll,L TDVI]I3TISB}TDNTS
ffi;J iir S.l,aree 3/-. Trad-e

"d"eiil."lir'.rt" 
*.itt !e ree't",1 at 6d. 1cr w.,rd, n'nrrrr.J ciirge r/.. tl..a tlox lrumber is required,

I i ' ia . i ; . " ' i^ i i r . i i " i - " {  tn '  . " i r " r . . ' - ia1 f . - ; . ,  a;J * i i r .  ? iaer.  ^ t l  cot 'v  mrtst  he in hand hv
rhe lrrr ir ,,1 'he nrmtir for ,nsertron rn the iolw-ing-gloryli-islue.

T R A D E

H .  F R A N K S , 5 E ,  N e w  O x f o r d  S t r e t ,  W ' C ' 1 .
T e l .  \ I u s ,  1 l : l l - 1 .  (  ) l i e r '  t h e  i , ' l l , ' $  i r t c  e r l t r i ; , r r r e r r t  t c '

c a l l e r s  o n l y ,  c , ' r r r l r r i ' i i l g  t l r c  i , ' l l , ' $ i n g :  I ; ' r e n z "

T r a n s ' r e c e i l e r .  J 1 . r 5  r , ,  - 1 : . 7 i  \ l c r .  - \ ( '  r r r a i l s

d r i l e n  r , s c i l l a t o l s .  t r 1 , c  . i i .  l l  t o  i l )  l I c s  .  c r ) r r r l ) l e t e
r r i t h  6  v ; r i v e s  ! l l ;  v a l ! e  i i l  i , l l l l ' u t  ! l a C e  a 1 l . l  I l l l l l i '

a r n e t c r  i r  o r t t l ' u t  c i r c t t i t :  r c c e i v i t r g  u u i t s  t \  l ) e  r , 1 r :

C . l i .  r r i l i t s .  l | j ' e  I 1 1 . l 1 / ' ;  L ' . i { .  p ,  r r e r  u l r i t i .  t \  i r e
- i l 3 :  t r e r i , r r t : r r r c e  r r e l e r : .  t \ j , e  : . l f i ; . 1 1  - \ ( l  t t l a l l l s
\ v , L I q r r l e t e r s  l r l , e  \ \ - 1 , : l :  i ) a l l e r ) -  \ \ : t I e l l l e t e r s ,  t l l ) e
\ \ t r r : :  r d \ . i ' , i .  r r "  l l : . ; . \ t  r .  , .  -  t , \ ' p r ' ' . r  L -
f r ' l l r i ;  r , ' e r \ ' r  r ' : ' :  r ' .  , 1  r '  I I ' r t ' l ' .  t l l '
t r a n s i , ' r n r e r : i  ( . l i .  l l 1 r r l - .  t r ; , c  1 r ) S ;  r e c e i l e r ' .  t r l , e
i a , . \ ;  b a t t c r \ , l r i r c u  : L n r 1 ' l i t i e r s .  i a r { e  a ; ' ' r l l r l e n t
a , i  \ ' ( , l t ,  i l l r r l '  r r r r , l  r r r i l l r r r r r r r t t r ' .  l l e l l t J i i l i z i l l r  r l l l L t s
r v i t i r  l l . t ' .  l i r t e r ' ' .  r r r t t a l  r r (  l i ! l e r r '  L e r a l  ' ,

v i b r a t o r  l r a c L . .  r r r t c r  i , , r t t .  ' e l ' ,  I l c r r ' 1 e r  ] l  T '

d u n r n r !  a r r t q r r r r l r -  r r r r , l  1  l L , l t l r L  t l i i l l - .  c ,  I l l l  l a t t  n r l l l
R . I i .  n e t e r . .  : l : r ;  t , ,  i i . l / F  k c . .  :  . i c r r r l  L t r l c r a t  ' r : .

l ) ( -  t t '  - \ (  ( , n l \ . r l t ' r - ;  I l ; , ' q l l -  - \ "  l . j ' t  1 : e i r r L -

l , h o n e s ;  I i . \ 1 . 1 .  ( ; r t i t , , r l e  l l ; L r  
' l ' r r b e q :  

i  l a l r e
r e . - e i t c r s  i l ( . , , ' t , , r : r 1 i l {  " ( ' l r . t r  ' 1 "  l r t i t .  - \ . C .

l n , \ r e f  1 [ l i i s  . t r i t ; r ] ' l c  i  r  l 1 : :  r c c t ' i ! e r .  . \  ( l u a r l t i t ]
r , i  ' L , ' r e r r z '  t r : r r r - r r r i t t i r t l  c t ; r l  j , l c e l  l . l  (  j l 1 \ _ ! ' ! - i l l r t l .

A L U M I N I U M  C H A S S I S  a n d  P A N E L S  t '  f ' 1 1
s i , r c r f i c a t i ' , r t  i r , , n r . l , " r  t , r r l r .  l i t a , 1 ,  l . l  I l e r r c c  I - l r i t -
I J a r t , , n .  I l a r I r - l t r .

G 6 M N  i o r  t l r e  ' l ) e i t "  { ) S I - c  a r r i l  a t l r , v e ' i  1 n s
b o c ' k s ,  s e r i r l  i , ' r  - i I i ] l ' 1 c . ,  l l r r r l c e  S t r e e i  \ \ ' , r r k s , , i , ,

FOR RADIO FANS
CURRENT PRICE L IST

AMALGAMATED SHORT. WAVE PRESS tTD
57  Ma ida  Va le ,  Padd ing ton ,  London ,  W9

G 2 U K * G 3 A K A * G 2 A T V

sHoRT WAVE (HULL)
RADIO
G5GX.

RECEIVER KITS
3  \ ' a l v n  o . V .  l .  R : n d - 1 , r . . ' , 1  t u n i n g ,  p l u c  i r r

coi ls. 9-200 m( tr( 's, Pentode output.
Pricr ' ,  lcss c;r i r i r t t '1  iLr lc l  bat tcr ics 45 10s.

4 Valvc 1.  (TLrncd) \ r2 Banclspread tunins
9 -200  ne l r r  s .  B i ; ' c k  c rack l e  s t ce l  cab i -
n( ' t .  I ) r ic(  ,  l r 'ss hal  ter ics ant l  sJreaker
112 l2s.

TRANSMITTER KITS

l { r  l ' e 1 t  ( - . \ \ ' .  ' l  x  r r i t h  \ 1 l r i  i t r r ( l  c o i l s  { o r
' r , {  , ) , )  i , . . . t  J I I  0 s .

25 . , 50  r r ' : r 1 t  C . \ \ ' .  l ' x  i l i t l ]  - s l anda r ( l  pane l ,
r r { . 1 ( , r  ( l r i l l (  d  chass i s ,  X ta l  anc l  co i l  f o r
r ' r r  i r , , r r r l  ; l l l  comfo l r ' n l s  anc l  r ' : i 1 r - es ,
1 1 9  l o s .

Further details supplied on request.

sHoRT WAVE (HULL)
RADIO

3O/32,  PRINCE'S AVENUE
' P h o n e  7 1 6 8

P O R T A B L E  H E T E R O D Y N E
WAVEMETER

(Ex-Army Wavemeter Class D' No' 1 '  Mk'  I I*)

1  ) i 1 1 1 1 1 ,  - ,
i u r , t , l r e , l

| - :  l t ,  l l ; .  r  
-  i , t  r  l , t i  t l l ,

a  r j r ' a  r  r i  i : :  \ l ; r l  l . - '
i 2  1 2  6  \  r ' i l r ,  l i l i l (

\ ; t 1 \ .  . \ 1 1 ' L  1 { '  l - (  l l  '

\ \ ' e i q h t  l l  l b s .
l a l t e s  l r u d

a l d  1 , k g .  3 / 6 )

l 2 / 5  e a c h

'  r .  \ : l , r r L l  r

> t  r r : r  r r L l ' , ( -  r , : r , l  r  l : : . 1  : -  - r r ; 1  l i c ' i  t . s e t h e - l '  \ r l t h

t l l  r i r : f -  ; r -  ; r ' r  i t  . r -  , .  {  l  i l ' l r l c  r l l l l t  a t  t 6  1 5  0

15,/6 each

5 / -  c a c i r

5 / -  e f , c n

l Z 1 6  e r i c l t

I  f  n  ?  11  \ - l .L  ORDER SUPPLY CO
fvl I I \ tr \er' Road. Londcn, E.l

|  ' l  .  \ , r .  \ r .  i .  : . :  e ,  
' , : lJ ; l l '  

: ; ; ,  and 3e.6


