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DditOf ial rngenuity

The Beginner Reader li. lI. McGee u,as one of the
oldr:r hands rvho built the 0-v-2. He had
rnost of the necessarv componenls in the
junk bcx and rvrites io say- that the total
cost of the receiver to him ivas one Shilling!
He savs "manr. thanks for your foolproof
0-v-2,"  and sends along a f i ie  t is t  of  DX
heard. IIr. IIcGee is obviously one of the
many rvho likes to use rvhat one has to the
best  advantage. In thc thousands of  con_
structors "dens'  throughout the countr l ,
there must be very many examples of per-
sonal ingenuitv, of little ideas that c*ect
an _ economy, of constructional rlextcril.y,
artd so forth. Why not drop us a line rviih
that idea of vours? We 

-rvould 
be very

pleased to selcct the best examples fo'r
publication and so grant a service tb fellou.
constructors. The ideas may be eithcr
theorctical, mechanical or in any other
shape o_r fnrm. I f  vou feel  you have som,.-
th lng that  may be of  interest  a,nd use to
the fraternity please let us hear from vou.

Views and Vants

In our December issue, Mr. \\,.
f lackintosh pur forrr  poin ls 1o rea<lers rvhich
dea l t  r v i t h  i ub j . c t s  

- on  
r vh i ch  i n f o rma t i o r r

l'as sought. Readcrs rvho are also interested
in the subjects mentioned rvill be pleasecl
1o he.r . r  that  the response has been srrch
tha t  r ve  r r - i l l  soon  he  i , r r l , l i sh i ng  e r t i c l os  on
the questions raised.

\'lsltors point to thc f;rct that if not the
most popular feature at least rrr:ll in the
running l'as the series }I:rking a Start."
The  s t ' r i . s  \ as  p rom l , l ed  hv  t he . -p l i gh r  o f  a
reaoc r  l n  d t r o  n {od  o f  ass i s l anco  as  reade rs
remcmber from the first article. It appears
that rre werc corr(.ct in our assuriittion
tha t  l a rgc  _n r rmbn rs  r , l  bcg innc rs  , , l s t ]  r e -
qu i r cd  gu id , r ncc .  (  ) u r  i l r s J , i r a t i on ,  r ho  i n i _
In i l ab l l  Ge ,o rgc .  has  l , r ove r l  t o  he  t he  i c l ca l
person to use as a "guinea pig. , ,  l le  not
only asks us ai rout  th ines 

^\ \ i  
take for

granted as.gcneral l l . -knos,n '  but  does th ings
that  even in our c2.r ly  days se tvould have
though l  t $ i co  abou t -  do ing !  The re fo re .  \ \ . e
have morc or lcss adoptid our kcen Lrut
impe luous  f r i on6 l  ; 15 : r  pc rma  nen l  i ns l i t u l i on
i !  g t r i dn  us  i r r  o t r r  beg inne rs  , r r l i r l c s .
Those  nho  pe rsona l l v  kno r r :  G , . o rg .  r r i l l ,  r r n
kno r ' .  shuddc r  s l i qh t l r .  a l  t hc  . r t on i cs  \ \ r .
rrill h:rve to endurr: but rre ourselres cor-
s ider th is decis ion rvel l  worth i t  in  the
interests of our younger readers and fer.l l.c
can t ru ly c lass oursclves as nlar tvrst

- \part  l rorn the fgglpnss rr r .  knos.  several
gcnuine "old t imeis '  g.ho read those
:rrticles rvith more than superficial interest.
The ieasou? Even the old^ hand can learn
a ferl- neu pointers.
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DX One-Yalver
Describing o simp/e ond efftcient DX set

By E.  Munnery

Hli tendent:r' norvadat's is tolvards
rnnl t i - r ' ; t lv t '  communicat lons re-

ceivc'rs and for those rvhose pockets

; , n d .  o r  
-  

l r r  h l t i r ' : r l  k l r o r v l '  d g t  a r "  s - u i t o l ' l e

. u r ' l r  r . c r ' i r  r ' r s  a r e  n o  d o u h l  "  j u s l  1 l ) e  l o b . '

l lut for 1he young SWL, or those rvho -preler
t o  u l r r , .  ; i  g r ,  l r l r ' r  r e l i ; t n t  e  o n  s k i l f u l l

u p . . l  r  i , , g ,  t  h c  s m a l l  r e c o i v c r  h : r s  m t t c h  1 o

. i - - " "3  i t .  In  anv  c : rse ,  those rvhose

nre:rns : r re l imi led (and thert :  must  be very

manv in th is catcgory)  have no al ternatrve

irrt i" ut,, a simpie ieceit'cr {or their short

r iave I is tcning.

The bcginner usu;r l l l  conlents h imsel f

rritli o rrithcr indi{ierint reacting triode

t  i r cu i t  pcss i L l r '  \ \ i l h  ( ' l ) e  o r  t \ \ o  auo ro

. r , , * "=  ^ t , l  occ r s i on : r l l v  r r i l h  ' r l t  RF  s tage

r r r , i " . l i ng  l l l e  d '  l e t  t r - ' r '  T l l '  r v r i l e r  h  r s

l i * n r l * ' - 1 , . . n  i n l e r e s t e d  i n  H t s 1  t i n g  1 1 "

m o s l  ( , u 1  o t  l i t t l r '  ; r n d  r r i t l l  l h i s  o b ] e c l  . l n
Yierv spent manv lnonths cxpcrimenting
*jith t,itinr,t t1'ptis of detector stages rvith

2 r lo l t  valvc i .^  C)ne of  1he conclusions

re l ched  r r : t s  t h ; r l  t hough  t he  l r i nde  i s  a

vc r y  us '  i u l  \ - i r l v t  - one  i n  f i r t  l  t h i t l  has

alniost universal applications-there is no

,lo"f,l *'hot.oever ihat the RF pentode is

{ar more suitzrble as a detector than an1'

t t i oa ,  .  f  n "  m i , i l I  ad \ ' ; r n l  age  o I  a  pen tode

ovo r  t h r  i  o f  a  t  r i ode  i s  o f  cou rs r  t  he

imoot}rness of rt'iLction that c:rn be readily
, , b ra i ned  by  v i r l ue  o f  s c reen  vo l t r ge  va r i a -

r i o i i  
" i r t t  

a  po t r  n t i ome te r  o f  su i t ah le  va l t t e '

O The Circuit

The outcome of the exPeriments

oreoiouslv mentioned rvas the circuit shorvn

in Fig. f. The values of the various com-

rrot t " t i .  havc bcen most caref  u l ly .  selected

lrnd prospecl ive constructors are advrsed to

ke "o '  . t t i . t l v  t o  l hose  va lues -  r v i t h i n '  o f

.ooi . " ,  the 'usual  to lerable l imi ts No

specific manuf:rct.urers :rre stated, but Pro-
r id i . rs t t t " t  componcnls bear ing a reputable

name"are used no t rouble should ar ise '

As u'ill be seen from the circuit diagram

the receivcr  is  of  comparat ive s impl ic i t l "
T h e  h r s l  f e a l t t r e ' t h a l  u i l l  a t t r a c l  t h e  a t l e n -

tion is the tapped aerial coil, -a-nd perhaps

a few u'ords on tttis item rvou'ld be appre-

"iut"a. 
fn" set of coils used are home made

."a wound. on standard {our-pin coil

formers, rvinding data {or various ranges

lreing given in 
'the 

accompanving table'
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Approx. tunrng
Mega-

Metres cycles
9- 1 .+ JJ-21 . . j

1 2 - 2 6  2 . i - 1 1 . 5
2 + - 5 7  1  2 . 5 - . 5 . 5
50-90 6- .J
7 -5 -180  4 - ] l . 6

>ome  expe r imen t i ng  mav  be  necessa ry .1o

de te rm ine  t he  bes l  I ) os i l i on  l o r  t he  ae r t a t

" , r r p i " c  
pn5 i { i nn .  A i  s i l l  b c  - app rec ia ted ,

t h r - ' nca rc r  t he  ae r i a l  t aP  1u  t he - -g r l d  enc

o f  t he  r i i nd i ng  t hc  g rea te r  \ \ l l l  DP  l ne

a* .u . r  o {  ae r i a l  damp ing . ' '  The re fo re  t he

co r re (  t  p rocedu re  i s  t o  t ap  t he  r c r l s l  oo \ \ n

rh r  co i l  un t i i  t he  damp ing  dec reases , l o  t he

st , rge rrhereby osci l la t ion is  obtainable over

Ih"-itnof" raige. In practice it rvill be found

in.t tfr" best" positfon is er'round one-third

i t r "  
"ot '  

up f ro i r  the earthy end of  ihe main

r v i nd in i .  A  I i t l  l e  t  ime  spen t  i n  . ge t l  i ng  t h r s

1 , r p  i n  t h e  r i g h t  p o s i l i o n  $ l l l  b e  w e l l

re i rarded rvhen ihe t ime comes to get  dovn

lo ,"tiorr. listening and it is suggested that

an  expe r imcn ta l  i o i l  o f  b r re  l v i r c  i s  used

i.t 
".'.h 

ranqe so that, with a crocodile

c l i p  on  t he  i e r i a l  l ead ,  ad jus tmen l s  ma1

reid i lv  be made. \ \ 'hen the best  post t  ton

has b6en found, a permanent coil may then

be s'ound, rvith thi tapping point taken to

COIL DATA
range Coil formers

N;.  l l in .  d ia '
Tums SWG SPacing

- l  18 One diameter
5 18 C)ne di:rmr:ter
l l  2 :  One  d i amc te r
25 24 Close rvound
3.i -30 Close u'ound

R I

Fig.  r .  Circui t

C l  100  PPF
C2 300 PPF
C3  0 .1  pF
C4  1 .0  pF
L l  I  p r

of the one-taluer
R l  1 M +
R 2  2 M ^
R3 15000^
R4 10000^
Rs 15000^
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a. p in on the former.  I t .  is  not  possib le to
gir" 'e an1'def in i te f igures for  t [e tapping
points on thc different ranges, since difier-
ent : rer ia ls l ' i l l  cause varv ing degrees oI
damping.  I t  is  advisable,  hor i :ever l  to use
n lo l ' - loss b:rse for  lhc coi l  former.

T l r c  r , .m , r i nd r . r  o f  r  l r ,  g r i d  c i r t  u i r  r  ons i s l  s
o f  (  l  ; r i  l u n . r  I  l , ; r n d s l , r c . , d  c o r r l d  h o
added) , .  (12 as_ gr id capaCitor  and R1/R2
as r-ar i ;Lblr :  gr id- leak.  The la11er i tem is not
pe rmanen t l l ' r - a r i ab l e  bu1  i s  p re - se t .  Oncc
i t  has bccn set  in the most sui iable l tos i l ion
i t  is  not  necessarv 1o adjusl  i t  fur t i rer  and
so  i l  t r n  l , o  l l a ( : . d  r r nd , l r no ; r t h  l he  r l t ; r s s i s
i r n d  n o l  - b r n u g 1 ) 1  o u l  1 o  t h |  p a n e l  t 1 , ; r n o l
contro ls har.c a fascinat ion and i t 's  besl  to
put tempiation out of harms rval,!) Another
advantagc o{  p lacing th is component under
t h e , c h a s s i s  i s  t h c  i r n p o r r ; r n 1  o n o  l h i r t  s h o r t
l Fads  ma)  ho  o l r t a i l r r . d  t o  t l r e  r . a l r . eho lde r .
I f  a knob be deemed out  of  p lace on the
chassis,  thc potent iometer spin-dle could be
cut  1c)  i tccommodate ai  screudr i r .er  and thus
coy] .d h_c.  .1d 

jus1'  d b\ '  t  h. ,1 \vo11h\ 1ool .
l h c  l l I  s u p l r l y  l o  t l t r .  a n o d c  a n d  s C r e e n

is adjusted by means of  R5 anci  R-3 respec-
t ivelv-  a_nd the modus opcrandi  rv i l l  be dis-
cussed la1er,  as u ' i l l  be the sel t ing of  the
potent iometer R2. Choke output  is  em_
ployed_* ' i th th is receiver using^C-i  and:rn
LFC. L i t t le  more need be addcd on the
subject of thc circ-uit so rve s.ill pass on to
a ferv notes on rliring up.
O Wiring

Wir ing should l te carr icd out  rv i th s lout
gauge t inned copper \ . i re (around 1g_20
srvg) : rnd should be s,e l l  soldered.  Care

114

should be taken to maintain a clean hot
iron and in the writer's opinion cored solder
used  t h roughou t .  ; r s  t h i s - i s  f a r  supe r i o r  t o
using stick solder and flux. Make certain
that  each component and lead is  lvel l
tinned before aftempting to make a joint
and clo not use more solder than is neces-
sarv. Go easv on the solder, for a mountain
of solder on a joint does not make thc con-
nection better-probably rvorse !* Take a
pr ide in _\ 'our io lder ing jnd produce ( .onnec-
l l ons  t ha l  ) ou  can  show  o lhc r s  u ' i r h  p r i de .
Appoa ranqc  i s  no t  evo ry th i ng .  bu t  i t ' does
help to_give a f in ish to an electr ical ly  sound
plece 01 -gear.

Low loss components should bc used,
part icular lv  the 

-coi l  
and valve holders.

The variable capacitors should also be of
the tvpe provided u.ith a lorv loss insula-
t ion.  These l i t t le  points a l l  add uo.  The
drasings rrill show the layout of c6mpon-
ents and littte need be. said on ihat
aspect providing that care is taken to make
the shortest leads possible, to mount the
components rigidly and to follorv accepted
(  ons l r uc l i ona l  p rac l  i ces .

O Operation
First o{ all set the anode poteni_iometer

R5 at  about hal f - rvav in,  thdn adiust  the
sc reen  po ten t i omc te r  RJ  un l i l  t ho  r ecc i r . e r
is  just  belorv osci l la t ion point .  Af ter  th is,
the gr id potent iometer R2'should be set  fo i
opt tmuln value.  When th is has been carr ied
out, the I.IT to thc I'alve ma1, be adiusterl
to stlch a r':llue as to allow the screen

,,ii l:::."' 
on solrlering, see pp. 102-103, Nove:nber,

zvi z"
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Dotentiometer to have its maximr'rn effect

io i  iegen"tat i "n This procedure m'r t  sound

""  
n i t  rcading,  a l i i t le  inr-o lved but  in

a . r ua l  p rac t i ce " i t  i s  qu i t e  s t r ; l i gh t f o r \ r ; r r d '
Once 1l rcsn stst t i I )gs have been mxde lhe

onlv control th;rt ;'i l l be usccl in operziting

the sct  is  R3 (apart  f rom tuning).  I t  cannot

be overstrt'ssccl- that time should be no

obiccl  r r  h.n m;rk ing these prc l i rn inar l '
ad i us tm t  n t s ,  l o r  t he i r  s r  11 ing  w i l l  d t s1e r -

mihc thc performance uf  thc rcceiver.  l t  ls

onlv bv iirtuc of the variations posslble
thai thir receivcr can be made to be so very

effective, despite i1s elc'ctrical simplicitl ' ' 81'

t hc  \ \ av ,  r vh i n  c ; r r t i ng  ou t  l l l t se  p re l im in -
a r v  i ,  s l s  i r  s l r uu ld  l r .  r .m r  I t t b r ' r '  t l  t ha t  t hu
aeiial tapping h:rs some bearing 9" -!1"
dcsrce ol  rcqe n,  r r l  io l t  l  t  r (  . ic l  i r  rn is  d j fu-

"r iL 
on pf , r ts . -of  ihe l rand t11'  t ; t1 'p i r rg dor ln

the aerial :rnother turn or 1\\'o.
\ \ 'h t ' r r  one ( 'omcs 1o l r tne l t rount l  for

stations, the importance of smooth and
slou'  conl  ro l  s  i l  l  l r r 'cr lmt '  \ 'erv apparenl  '
Thercforc, equilt vourstllf rvith as good --1
slou' motion- drii 'e Jor the variable C 1
.rs \.()u can aflord. E:tse' of runing is one of
the" most important items in short rvave
listcning-rvithout it evctr the nlost majeslic
of receivtrs rvill fail.

a Amplification

The receiver as described rrill be found
to fu l ly  warrant  the t rouble in bui ld ing'
Rc:rction on thc original model is as smooth
as s i lk  and the sct  osci l la tes qui te happi lv
dorvn to,  and belorr ' ,  10 metres.  In fact ,
the author is at present using it for 5 metre
reception in conjunction u'ith a small am-
plifrEr. \\'hich brings us to the subject.o{
adding a fur ther stagc of  ; rmpl i f icat ion
should th is be s ' isht t l .  Olx ' iouslr ' ,  rv i th but

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

q x ]
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one solitary va1ve, loudspeaker r-eception
is hardly 

-pract i ta l  
rxcept  for  lht  ,  r 'c11

strong s ignals.  but  a much grealer  degree
of s i t is f ic t ion can be obtained for  the

addins of an LF stage.
Var ious coupl ings and outpl t  va- lves rrere

t r i ed  on  t he  de tec to r  un i t  and  t r na l l y  1 l  \ \ as

Iound t  ha1 l ransformer coupl ing to a
y ,en lode  o f  r he  h i gh  s l opc  t ype  p rov i ded . l h . e
n ru5 t  sa l i s f ac l o r t '  comb lna l i on .  A  pa ra l l e l -
fed transformei witt give rather b€ttcr
rcsul ls  than a ser ies-coupled arrangemenl
and  t he  c i r cu i l  adop ted  l s  shown  i n  F i g
3. \\'ith this staqe added to the detector
unit suffrcient "kick" rvas obtained to drivc
a small moving coil sPeaker.

In concittsion it is as g'cll to note th:it a
qood rrcrial and earth systern mav make the
ii'crld of clifierence to inv receiver trsed on
rhc short .  ivavc b; tnds.  As wirh most asPecls
of shorl rvave rvork, care, time and patience
should never be spared in preparatory
activities. Providing th:it thcse three fac-
tors are cbserved ,ihe rvhole rvorld can be
logged consistcrttlr- on the little set
desc r ibc 'c l .

O Chassis and Panel

The original set, rvith LF stage, has been
accommoci:rted comfortablv ori a chassis
measu r i ng  7 i n .  x  3 r i n .  x ' 2 i n .  Th i s  i s  o f
copper.  though aluminium rnay_ be pre-
{eired :rs it is easier to rvork and is more
r -ac l i l r  oh t ; r i na l r l c .  The  p i r no l  n t easu res  S in .
r  5 i n .  B u t h  t I e  p r n e l ' a n d  c h a s s i s  s h o u ] d
be suflicientll ' rigiil to avoid flexing-rvhich
rrould upsef tuning, etc. In this .respect
probablv- the best material to use is stcel
ioI  about 15 st 'g) ,  rvhich,  though tough-to
s'ork, has the great adr-antase o{ being
eminent l l '  r ig id.

t
t
a

O . :  o  ! :
a

I ; ig .  3 .  C i r tu i t  o f  the  re '

cc t i ' e t  as  a  tuo-L 'a l te r .
f ' .xtra cotn.ponents ul r '

shou ' t t  i t t  bo l t l  o t r t l i t t r :

C6
C./
C8
ao
R7
R8
R9

R6 shoultl be inscrted if
H7 ' i s  r zo  V  and  t h ,e
ta lue is  roooo^

L F transforner is lhe ttoY'
nal t1'Pe of arouttd 3.t
vatio .

I rcE +
P . \  2  2 C

i H l
, 1 1

!---l - -
i \

:.: \------,/
.i

' - -

0.5  pF
2.0  pF
0.2  pF
50 pF 25r' .  skg
I 5000-"
1 0000"-
,+50^

, ' .
t -

-J
I
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Looking Buek
Delving into Antiquity

By Centre Tap

AYBE i t  s i rs thc,  interesl  aroused i r r
mv mention of thc good old da1's

^ '^  in ] I isc i ' l lanr ' ,  or  pcrhaps the rccent
cclebrat ions o{  the B. IJ.C s 25th bi r thdav
th:rt has in reccnt s'eeks caused ne to
l ook  L ; r ck  ov (  r  l l r (  l r i s t o r l  o f  b ro , r t l c , r s t
radio.  Obviously to-dav amongst  our
rcaders thcre i i re man\ r lho c:rnnol
I em( .n t l ) ( . r  t he  p re -b ro ; r dcas t i t r g  c rd .  bu t
perh:rps rvhat is more striking is that manv
of theni seem to hnd it difficult to believe
there u':rs such a timel I hope these reflec-
tions on those vears rvill help the 1'ounger
gencration to gei a better perspectivi: o{ ihe
development ol radio in the home, and I
am confident that thel' rvill revive pleasant
mermories {or those *'hose experiences have
run paral le l  to my os 'n.

As so fes' readers s.ill knos' of the
idcnt i ty  bchind the nom-de-plume, i t  rvould
be as rvell if I first gave some idea of the
circumstances under rvhich mt' interest rvas
l i r s t  a roused .  Th r ' cnd  o f  r hc  f i r s t  \Vo r l d
War found me as a schoolbov shose mosl
l reasured possessir 'n \ \ 'as a ven'  ancir .nt
plate camera, and nhen shortly after the
Armist ice of  1918 ex-\ \ ' .D.  ge:rr  * 'as being
jobbed off I set out in se:rrch of accumu-
lators for  the dark-room l : rnp.  I l lectr ic
mains rvere il raritv in thosc davs and I
r r ; r s  bcn l  on  h : r v i ng  a  J i gh t  sou rce  I r ee  o f
smcll and srnoke {rorn an oil lamp rvhich
fa i l ed  j r r s t  r s  t he  p i c l u r '  [ c ; , r r r  1o  roso l r ' . .
J I v  m o r , . [ a r n i ] i a r  r e r d c r '  i r r (  n ) o s l  l i k , ' l y  t o
consider 1.hat the m:rin inference to be
d ras r r  I r on r  t h i s  r  a r l ' , '  r ' i c i 1  t o  t he  i unk
; ; ;  i '  l= l i ; r , , , rrr ,  i ; ' ; 'p. ; , r i l , . i j . " '  i ; " f i , , ;
sort  of  th ing becoming apparent  at  an ear lv
a8c r

Bargains
Thus it t'as in the ]Iarine Store that ml

i m a g i n ' r t i o n  u ; r s  l i r e d ; r n d  1 l r ,  l a 1 r ' n t  o n -
t hus iasm k i nd l ,  d .  I o r  amung  t l r c  mrss ,  s  o f
i ic ld te lcphoncs.  barbcd u ' i re : rnd t in cans,
Nere some : i l leged "s ' i rc less parts.  "  I t
must be dif&cult for modcrn vouth to
jmag ine  t  hc  m ; rg i c  su r round ing  i he  u ' o rd
"s'ireless" and i1s eficct upon my youthful
mind, and it \\'as iner-itable thzrt it
r esu l l ,  t l  i n  l h t  ,  s chan ro  o f  m r '  . ,  an1 r
pockci-monc'  f r , r  sonrc 

" i i l r "^-o i ;  p. i , .n i - -
ing looking pieces.  I  th ink that  descr ibes i t
best ;  my select ion of  bargains s 'as guided
ent i re ly by appearance.

I t.ricd evcn' likclv source for knos'ledge
on hou' to get going'but finailv had to {:;ll
b a t k  o t t  a  c n u l , l e  o f  { r i e l r t c n i n g l v  l e ; , r n ' d
books rvhich I couldn't understand and in
any case seemt,d to deal only rvith magnet-

isrn, profound thcories :md, irr :r vaguc sort
of Na1', a little equipmcnt as used in
expeirmental rvork. Einallv after discarding
t h e  b o o k s  i n  d i s g u s t  I  s c t  1 o ,  b r r i l d i r r g ; t
receivcr  havins a t ru lv m:rssivc coi l  and;r
r , ; r r i l b l e  ca l ) ac i l o r  o I  a t  l eas t  . 0O l  p ] .  r r
crr-stal and steel needlc, ri' ith a ferv odds
r , nc l  ends  t h ro r rn  i n  l o r  l uck ,  and  l i s t en ld
hopefully on a single telephone earpiece.
For e ighteen months I  t r ied to make i t
r iork but  never a s ignal .

I did not expect telephony, of course,
al thoush evcn at  that  t ime " lv i re lcss te le-
phony'- rvas spoken of as an achicved fact.
There s-ere, horvevcr, knolvn to be variorrs
llorse signals on thc air, chicfly sp:rrk, :rnd
I felt I shouid at least hear somethins i{
on l r  I  kep t  a1  . i l  l ong  cnough .  Ac tu i l l v
time signals b1' radio were started about
l91l  (or  even earr l ier)  and q 'erc t ransmit ted
daily at intervals from a number of
stat ions,  some of , the bet ter  knou'n being
f i t r gbv .  P ; r r i s .  \ \ ' a sh ing ton ,  Nauen ,  e l c l
a l though i t  *as not  unt i l  February 1924
that  the B.B.C. star ted the fami l iar  p ips.
S t r a n g e l l ' e n o u g h .  l l r o s e  p ; U .  a r e  s t i l l  a
mvsterv to many listeners. Actually they
are the output  of : rn osci l la tor  u.h ich is
short-circuited bv reiay, impnlses from the
the Ro1'al Observatory by telephone line
cutting the "short" to providc the note. It
is, of course, the final of thc six pit;s which
dcno les  t he  h r ru r ,  t he  f i r s t  com in {  a1  f i \ . c
seconds  1o  \ v i t h  t hc  o thc r s  l o l l u \ \ i n s  i r t  o l ( l
second intervals.

The Mark 1
To continue the story from the period of

erbout 1920. \\'ith the passing months my
enthusiasrn had graduaily rvi.ned and in-
stead of the daily performance tuning or
al ter ing i1,  i t  became a desul tory sort  of
busincss 1o t rv occasional lv  " iust  in case."
Th i s  con l  i nucd  un t i l  i  s choo l  f r i end
suddenll' acquired a complete portable
receivcr alleged to bc of Naval origin and
cal led the } Iark 1.  I t  was a most imoressivc
l , , ok i ng  p i ece  o f  gea r  n ' i 1h  mrn l '  

-  
kno l , s ,

srvitches, coils, chokes, two tuning ca.paci-
tors in magnificently spun cans and a r.vhole
range of crvstals and needlcs. For the life
of rne I cannot even to this day conceive
ho rv  so  mrnv  pa r t s  cou ld  poss ib l y  b r . i n -
ciuded jn a single crystal set. Despite the
regr,rlar adjustment and patient tuning by
t$'o verv enthusiastic operators there rr:rs
s t l l l  no  s r snJ l .

Our pooled knorvledge totalled next to
nil bnt l'e greedilv devoured everv scrap
Ne came across-the chief thine rve learned
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was ho\\' much e:rsier it rvas for t\\'o to
iearn, than one. \\'hat we cach read lle dis-
cussed and argucd and slou'lv the theories
besan to takeion some form ;rnd meaning
unlil rte decided it \vas essential thal rve
should buy one of  these rvondcr{ul  r ' : r lves
rve had heard about and bui ld a set
a r o u n d  i t .  A I t r ' r  m u r  h  t . r r e f  u l  p l , r n n i n g  . r n d
imlrrovis; r l ion \ \ ' r  \ \ ' (  rc  J l  l ; rs l  r radv rnd
rvifhin a fortnight st: acluallv heard a
morse signal; to"be {ollorved rvitbin a s'eek
or tu'o ivith the tail cnd oI 3 telephonv
programme from the \\'rit.tle station. \\-e
could noc havc bt t 'n  nor( '  thr i l led i f  we
had invented tht '  rvhole th ing ourselves.

There had for :r number of vears becn a
scheme \vhercbl' onc might listen to theatrt
D ros ramm( ' s  b i  suhs r  r i t ' t i o I l  ( r \ ' r ' r  t he  t e l -

i , hone ,  a l t hough  l he  I ) umb(  r  o f  p r i r ' ; L l '  l e l e -
phoncs  r r as  compar ; r t i r e l v  sm ;L l l  i l t  t hos t
bays, and evcn this rvas ionside'red to be .l
rvondcrful achievement so it can rvclI bt'
imagined horv arve-stricken the listeners to
our'receiver wcre. They' came from far and
rvide and if rve had had a little more enler-
ps i se  t e  m iqh l  cas i l t  h : r ve  f r ' undcd ; r  f o r -
i u n , ' b r  i o r " m i n g  a  c h a r - a - l , r n c  s e n ' i c '  1 o
r u n  l r i t ) s  J o r  t h r ' s i g h t s e e r s .  T h e  p e r i o d
rou ld  be  l a l e  192  I  a t  i vh i c l r  r im ,  o t  c : r s i ona l
broadcasts last ing about hal f -an-hour s 'ere
put out-and that "programme" *'as made
up chieflly o{ silent interv:rls rvhich rumour
niainhine.d rvere needc'd to cool the trans-
mit ter ,  but  in actual i t r '  \ \ 'as required bv lau
to avoid possiblc jamrning of SOS messages
or impor6nt transmissions. Then came the
progr imm"s {rom tr larconi  House and s lor ics^of  

ihe remarkable progress of  broadcast i r rg
in America,  and in November 1922 dai l l '
programmes star ted f rom 2LO the stat ion
o f  i hc  B r i l  i sh  B roadcas t i ng  ( ' ompan r  r i  h i r  h
had been flozrtcd bv :r number of radio
manufacturers. It remained as such for
three 1'ears rvhen it became the nolv fan"riliar
Corporation.

"Experimental Licences"

Wilhin a feu' rveeks crvstal sets and
headphonns  beg ; rn  l o  a fpo r r  a t  uh i r t  Jo r
t hosc  da rs .  secmcd  l uxu rv  p r i cos  ; r nd  du r l n l
the ncxt  ferr  months hal i  ihe male popula-
l i o t t  l r ega l r  qop l  i r r g  ; ' nd  l , t r i l d i ng  t hon l
* 1 1 i 1 ,  r I i .  t n o r r l  

- a l t t l , i t i , , t l s  
: l i r 1 1 . L l  t  r l k i r l i . l

o f  s imple v i i lvc receivcrs.
In those carlt' davs i1 rv:rs dtcicled there

rverr '  1o 1>e t rvo forms of  l iccnce,  "L istener ' '

and " I ixpcr i rnentr l . "  l 'hose rvho appl ied
for  the l l r t ter  ( rvhich rvcre helr l  r tp rvhi le
the s la l r . ts  of  thc cxpcr i r t tenl t ' r  sas set l led)
p ro r " t l  vo r r '  l u ck r .  Th ,  r '  d i dn  l  p : Lv  t l r e
i - i . , n , ' , . .  l i c " n r ' ,  ; , .  t h e i i  a 1 ' 1 r l i c ; t l i u r i s  t o r
the " I ixpc ' r imenlal"  lcre pcnding so l fc l l '
rvcnt  l i r : r i rce f r t 'c  for : I  vei i r  or  tu 'o unt i l  i t
rv:rs clr'cirled 1.hat l Liste'nt'rs licencrl covered
the home construction of rt:ceir-crs.

Ih' fricnd and I \\'orc c:rrricd on thc crest

1 7 2

of the boom and Iound ourselves u'ith
.'-stablished reputations as "experts" lvhile
some of the niore imaginative of our neigh-
bours pointed us out as future Marconis,
the onel name the lay mind connected wilh
this nel' marvel of- science. \\'e supplied
advice bounteousl \ ' ,  and later ,  on:L smal l
:-c:rle :r f erv home-rnade components, onc
s p , c i . i l i r v  b e i n g  o u r  g r i d  l e : t k .  I l a v i n g  l r i e d
man .  f u rms  ou rse l v i s  r r i  I " l t  f u l l v  qua l i -
f red to serve the "best ."  Thev consisted of
:r strip of ebonite scored :rlong the length
s i t h  ; r  pene i l l ed  g raph i t e  pa_ lh  and  a  p ro -
l e c l i V r '  ( o v e r  I t o  p r e v r ' n l  t h e  l e a k )  p a l h
being *'orn or rubbed ofi) held on u'ith
bolti rvhich also served :rs terminal connec-
l i on : .  The \  \ \ (  r e  mode ra t t  l l  p r i ced ,  " se1 -
lesl r 'd i ,h, - l  guarantetd.  Capaci tors o{
copDer foil and rnic:r, mounted in a
siirilar form. follorved and these too were
:r lso tested and guar:rnteed under "actual

rvorking conditioni." \Ve didn't make much
ur, ,ht  Js othtr  peuple soon learned to makl
i h . n r  f o r  t h "n r i  l ves  so  \ \ ' e  r e l u rncd  t o  ou r
uurelv amateur status determined to each
.rrt.r ihe best sets in the district. The 'n'ire-

less" boom rvas simply terrihc, components
\ \ e re  on  sa l c  i n  eve r - \  s t r ee t ,  ( \ c l c  s t o res
music shops, garages, and I can rvell remem-
l ,er  chemisls rnd even a palvnbroker having
thc  r r i r l l e ss  pa r t s '  coun le r s .  Ou r  o l d
st\'le components rvere outmoded :rnd even
viriable 

-grid 
leaks came along-ebonite

l ubcs  i n  i  h i , ' h  ca rbon  g ranu les  $  e re  com-
pressed bv a threaded 

-rod 
to vary their

reslsrance.
Progress

Ove r  t he  i n l e r va l  o f  vea rs  o t t e  can  l ook
back at the gradual chahges. 4-volt valves
at an amp. Jpiece tuerc heavv on batteries
and homel chaiging \vas unknbwn so bigger
sets than trvo-r'alves rvere for broadcast
receotion extremelt' rare until the dcvelop-
meni of the "duil emitter" valve. When
sevcral  valves bccamc a pracl i ( 'a l  proposir ion
the  l oud  sneake r  ( i ns tead  o f  l he  f am i l \ '
circle sittinle round the receiver s'ith a
headset apiete) became the vogue. These
earlv speakers, knos'n as table-talkers,
rveri siriple etrrpieces frtted rvith straight
netal trdmpets 

-rvhile 
the more- expensjve

tvoes had i rorns shaped l ike the human
thioat for "natttr:tl ' ' reproduction. C)ne {rrnl
supplied a horn partl1: m:rde up oI small
\\-ooden I)atnels.

Gen , r ' , ' l l v  sp , . r k i ng  rep roduc t i on  r vas . i t t -
l e l l i s i b l n  i I  n n e  l i s l e n e d -  a l l e n l i v e l y  a n d  i t
s':rs 1oler:Ltcd partlv because it t'as the best
\\'e linel\' and partlY because the standard
of comparison ri'as tl:re gramophone of rvhich
1he "hbrnless' tvpe rvai bv norv in fashion'
Iiiectric recording and nagnetic pick-ups
had vct to come and the atmosphere can
onl \ - i )e recreated todav rv i th thc oldest
r c c i , r , i  r o t t  c r r t  f i t t , l  l r s r e n r  d  1 o  o n  r l l  c : r r -
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piece r-ith a metal horn attached. From the
musir  a I  a ngle t  he.  reproducl  ior  rvas posi-
t ivelv t  ruol-p1=iaiuta ragt .d and con-
dcmned "canncd music as" being p<r ison.
Sir Thomas Beecham said "Rather than
uireless or a gramophone, take prussic acid
at  once"-and hc q 'asn' t  exaggerat ing!

The advent of the balanced armature
speaker rvas accelerated b1' the sore need
of something more tolerable and u'ith its
introduction the habit of having the radio
on as a background instead of 6eing some-
thing to rvhich one's attention rvas to be
gir-rn. u'as formed. The cvnical might rveil
mark it as the beginning of the Ilra of
. \  o lse.

Home constructors busied themselves
rrith pleated paper cones driven bv Brou'n's'A  t r . l ephonc  ea rp i cces  and  I a t c r  used
slretched lincn diaphragms, suitably doped,
driven bv balanced armature units. More
and more volume u'as demanded and the
moving coil speaker rvas born and rvith it
came the talkies and thc, doom of the silent
f i lm. \ \ 'ho,  having not  kno*n the lat ter  in
i ls  hey-dar- ,  c : rn '  imagine the emot ional
appeal when no woman took less than a
hal f -dozen hankies to the pictures" to
enjov a good rveep? -A.nd rrhat guIla*.s oI
bel l r ' - laughter  the comedies pro.r 'okedl
Declin-And Revival

There is but little to comment uoon in
per iod 19JJ/1939. Progres.  had become roo
fast {or the man in the street. \\'ith the
introduction of multi-electrode valves and
factorl asscnrbly, home construction
du' indled to an ever-dccreasing number oI
en lhus ias t s  ; r nd  genu ine  e i pc r imen te r s .
Ilroadcast radio had oulsro\\'n the handv-
r r r ; r i l ; r nd  I r ; r d  b r . como  an  i r c l us i vc  hobbv  h f
t hc  t r l l n i i i an  and  t oo  f e r v  had  t he  b i ek -
sround of  technical  knorv ledge to under-
s tand  o r  ; r pp l y  t  hn  nc r v  deve lopmcn ts  \ r h i l e
cven on the question of costs the factorl-
made set was far the cheaper. The handr'-
man  h , r d  be .n  con ton t  t o  e  op !  po in t  r o  po in r
u ' i r ing and l 'as lost  i t r  the compl iczr t ion of
the snr:rll superhr'1 m:Lde possible b1- the
ne* '  r 'a lvcs.  Tht :  s t : rnd:rrd receir -er  becarne
t h c  i n r  v i l a l , i e  . 1  p l u s  l .  ; ' n d  d c s p i r e  t h e
g r '  i r l  s1  r i d ,  s ' r r r r do  i n  n th ,  r  h ranch 'es  t hc re
[as bce n but  l i t t lc  impor lant  dcr-c lopment
of ccrmmr'rcial bro:idcast receir-e r desisn
s inc '  .  Fo r  n )  j r r r \ '  ) ' . ; r rS  1 , r i ,  ' r  1o  l h ,  \ \ i r
they remained essentiallv unchanged other
tharr  ncrv sty le cabinets,  t r r i l l iant  d ia ls and
press-but tons,  p lus a 'nor-el tv"  short -
\ \ ' a \ ' t s  Jnngo ,  - \  r n ; L r k ,  d  r  nn l r ; r s i  1o  l hoSL
hectic ciLrlv r,'erLrs.

To-day's pbpular  pr icr 'd sets of fcr  no ad-
vancc o\-('r thosc' of 19-19. At lrresent dar,'
r  os r :  t h r '  1 , r i co  l e ; r p  t r ou id  bc  r oo  g rea t  I o r
an uninforncd ptrb l ic  to I )a\ '  the extra cost
entai led br '  : rn I t . I i .  s1:rer ,  b:rndspreading,
high f idc l i l r -n. l r rodLrct i r rn ancl  the othi r

features rvhich should be found on ever\:
rvorth-s 'h i le modern set .  Ho\r 'evcr  much thc
home-built receiver lagged behind its
factory-made counterDart in those lean
years,-to-day u'e stand-at the reversal of the
cycle. The Iormer holds all the advantages,
{or the knowledgeable enthusiast can 'w'ell
make a receiver incorporating all these
features at little over.half the cost of anv-
th ing rv i th in that  qual i ty  c lass l ikely to 6e
available for some time vet. Even disre-
garding the vast ly  increasr.d interest  in
amateur short-wave radio the hobby has a
far  more hopeful  out look for  the futr ] re than
it appearedio have ten or twelve years ago,
especiallv if the supplv of text-books and
magazines maintain the standard and scope
oI recent vears.

Note* on Inrtability
Motor-Boating-is the name given to a

form of instabilitv u'hich sounds like an
engine ticking ovei, and is a form of lou.
frequency oscillation. It can be divided into
three distinct tvpcs: (a) AF fecdback, (b)
Ilodulation by AF feedback, and (c) RF
instabi l i t l ' .

AF Feedback-This is the most common
type and is due to a common impedance
coupl ing,  the impedance usual ly  being the
HT ' supp l r ' ,  t houbh  i t  can  be  r6e  g r i < l " b i , r s
supplv. The {ault rvill be found in the de-
coupling circuits, being either a shorted
resistor or open-circuited capacitor.

Modulation by AF Feedback-Usuallr.
rP l , , a r s  on l y  u ' hen  a  s t r ong  s i gna l  i s  t une i
in, and is due to AF fed back to the anode
or screen circuit of an RF stase. The cure
is to thoroughly decouple l iese c i rcui ts
:Lnd/or to reduce the bass response of the
AF sect ion.

RF Instability-Qg6a1s in receivers fitted
*'ith AVC and appcars except tvhen tuned to
a strong signal. RF inst:rbility is due to
either impedance or capacitancc coupling,
or to electro-magnetic or electro-static
coupling. Look {oi bad connections, drr-
j o i n t s ,  i ne f l r ' c1 i ve  sc reen ing ,  l ong  anode  o1
grid , siring, open-circuited decoupling
:Lnd bvpass caoaci tors.

In Our Next Issue . . .
A complele 25-s 'at t  t ransmit ter ,  A con-

verter {or tc'levision sound rcceotion. r\
) l L r l t i  Ra r , go  t es t  n re te r .  Tu ,o  r ' . r l v c  r r - ce i ve r
for the short \\'Aves, -\ Square \\'avc
G '  n r  r , r 1 u r ,  i , l t  l ( F  : l . , g e  ! o r  i h c  r . , ,  i r ' ,  r '
descr ibed in th is issue,  etc.
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Introduction

7- l i . s  s r l r rs  oJ  c , t t t s t ruc t i r t t t l l /  17 ' . t t t :  i ' ' t / l  S i te
l h e  r e u d t t ' a l I  l h t  i n J " r t t t t t t r t t t  t h a t  ' i  i l r ' t ' s s t l / ' t '

t .  l , t r i l , l  . /  .  /  1  (  l ,  t 7  L ' r l  ,  f f i ,  i  t t r  T . ' l -  
, l  

t ' t , l

: l a l i a t ,  I J t ,  l t ' t ' r ' ' t i l l ' t  t  ' I t ' t t  t t t t T  t t l I  l t

assoc ia t t  g ta r  ho i  t  l )ee)1  ( les I ! t t r : l  a i td  t ' t t t , '

s t r u c l t ' d  i t t  u  ; ' e r t '  s l t ' t t t  t t 1 1 ) t  ,  d ] 1 d  i t o s  t t t ( t L l t '

sp r t ta l l . t '  - f t t r  
"  I la t l i ' t  C t ) t t \ t r t t [1 t )1  

'  
J r ' ' l ( / tL ' \ '

i  hno i t t  l t t t t t  t t t , )s t  t ) f  . \ t tu  i t i l l  b t  su . t ' i t tg  l l ' l t ] . '

thc  
'1 'op- t ,und! "  

l tu l  I  th i t th  th t t t  L lu ts t to t t  ta t t

fu  fu l l t ' , ,115 i ; '1 ' r ' t : t l  l t t '  s la t inq  lha t  t l tL  sa t t tL

c i r i ' u t t  u tu l  i  a / r ' r s ,  i ,  i / / i  ' t tg t l l v  d t11 'e tcn t  I '  C

Ia lu ts  can l ) r  l t s .d  on  th t  h tgh t r  - l ' t ' equ t t tc t
, 'an ! (s  as  u  Q t lP  r tg  i ; f  anr lh t r  l t tnd  is  fu ' t ' -

f t , r t - \d , .  Iu lu ic  a t ' t i c l t ' s  in  th ts  sc r ies  t t ' i l l  g t i t
' t l da i l s  

fo r  b i l td ing  a  v t t te i i  e r ,  u  ; t todu la lo r ' -

and, a rtry sftri l l  -frcqtrcttct tttettr tutd'

cu  !phone nu tn i toY co tnb incd .

I J e [ ^ t .  t i " i t , q  , l '  l o i l s  n . f  l h i <  t t  t '  "  R a ' l i "

C r i t t r t t u r t u t "  S l a l t o t t  [  , ' o t r l J  l t A t  t '  
" a t  

l '

u l l  lhose s ta t i r t t t s  uho ha i :c  t t ' o rkcd  G3CC' l

o n  l l , e  t o b - l ' a t t ' t  , l t t t i t t g  ! h e  f ' t " l  t t t n t t t h s '  l h a l

t l u s  i s  i l t r  t i g  " h . r h  i " r t '  i t : , . ' /  f o r  l l t e " '

( ]SO's . - , \u rHo u .

t74

B.Sc. ,  G3CCA

fhe Circuit

1  - \  des ign ing  t l IC  T \  i t  r t as  dec ided  t o

I  - . , k , ' i r  , t !  s i m l ' 1 "  i r s  p o s s i b l e  a n d . o f
I  r  ours, .  ;1s qh-, ip l rs  possib le. .  .  .? .  l ,y
u s i l r l  

'  d c n l o b b c d  
'  

s t r s i c c  \ a l v t s  t h l s  l a t t '  r

.fri"it tt t achievc<l I think that the Pierce

t ' i i = i l r  l i .  i l l e t r , r  ' , : c i s l s  g r e ; t 1 I v  i n  t r r a k i n g

r h i s  T \  r ' * r r  s i m p l '  r o  b u i l d  a n d  i o  n l r e r ; t l r '

" " i  
i i  ' f . "  l n o ' t i l s  t l l l l  n o  v i r r i ' r b l e  t t t n ' d

.-;;;.tii it t"."=."r.'. I knorv that some of

r ; ; ' . 4 , ,  no l  f r , r n t i r  t h i s  t ypc  o {  osc i l l r ' 1o r

r n d  h . r r ' ,  \ ' i { i ' , n s  o f  e  s h a t t c r c d  c r l s l a l

but i{ the circttil const:rnts are correct and

tl-re HT voitage iorv these "visions ' can

{ade :rrvav.---T. 
.o.iort, to the standards required by

a goo<l l' ierce Oscillator circuit I chose

lr..i nFsrl (\rlt91) as this valve rvith its

ioi" u"oa" currc.i makes it most suitable

in th is stage.
Nos' foi' the P.A. stage. Itemembering

th r r l  on l l '  l 0  \ \ a l t s  a r c  a l l o "wed  on  t he ' "To -P

l i "a i  lurned my mind 10 t ' i ther  a 0V6

".  
6L6 s l ight l t  under-run,  but  I  a lso

though l  aho i t , i  va l ve  uh i ch  has  no t  been

Top-Band Station
Part I. The Transmitter
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given much publicity but rvhich most ex-
servicc Radar Engineers must have used
lrom t ime- lo- t ime. This valr  e,  an EL-55,
u'as used as a Video Amplifier in manv
Rada r  c i r cu i t s  unde r  i t s  'Se rv i ces  name
of CV173. Thc use of  th is valve as a P.A.
rvould make the TX very eftcient, and its
maximum anode dissipation is 10 rvatts.
A small transformer was re-l'ound from
stampings taken from an old ex-service one
to give a maximum of 350-0-350 volts at
75 mA.

As a rectifier, a 6X5 is very suitable and
rvill . suppll' all the voltage and current
requlreo.

Tu'o spzrrc meters g'ere available, one a
0-50 mA.,  and the other a 0-500 mA. Ther-
mocouole R.F. meter and I added these to
the finishcd model, but rvhilst it rvould be
advisable to h:rve at least the meter in the
P.A. i t  is  le{ t  ent i re lv to the constructor  to
arrange {or  these'- ' ref inements" to sui t
his pocket.

C-onstruction
Scvcral idcas \rere tried before the

finished TX resulted, and I rvould like to
ooint out here that all the construction rvas
done with the aid o{ the follorvins tools:--

One  So ld t r i ng  I r on ,  Cu t t e r s .  P I i o r s .  One
Hand Dr i l l  and several  dr i l ls  and tu 'o 'Q

Max" chassis cut ters.
The tuning capacitors arc both at

' 'Ea,rth' ' pott ntial, and so rvere mounled
under the ch:rssis, and being of the general
receiving type rvith Iour feet this rvas lound
to be the best position. The keying jack
(J1) v 'as placed betrveen the meter and the
PA tuning capacitor, and a pilot light s'as
added. This light is not sho\vn on cir-
cuit diasram because it rvas for the rvriter's
1;ersonal use onlv zrs his transmitters are
situated 10 vards as'av from the receiving
po in t  and  h i s  " j un i o r  ops "  havc  bee r r
trained not to touch anl'thing shorving a
l isht .

The ma. ins sr i  i tch is  at  the s ide of  r l re
chassis next to the mains input plug and
on the other side is the modulation jack
(J2),  t l i is  being again the most convenient
posi t ion in thc casc o{  the rvr i ter 's  larvout .
The rest of tht conrponcnts on thc top of the
chassis can be secn from the photograph,
bu1 : r  rvord ai rout  the crvstal .  This is
moun i r  d  i r r  i r n  A rn t  r i c ; r n  5  o i n  (Eu7  t  va l vc -
ho ldc r  ; r nd  c ; r n  bc  1 ' l t r gg ,  d  i n  l nd  ou1
easi ly ,  a lso as tho crvsta. l  uses oniv p ins No.
2 and 4 i t  rvas dccidcd to ear lh p in No. 3
so that  a V. l - .O. could bc inscr ted in p lace
of the crystal as requircd, thus cutting or:t
thc us: of :L srvitch {or this DurDose.

The  on l v  chass i s  s ' h i ch  cou ld  be  nb r : r i ncd
here rvas i4 i t r .  *  12in.  and I  rvould advise
anyone building this TX in the same way
as in the photos to give thought to pur-
chasing a chassis rv i th a "Black Crackle"

l t o

finish as I realised only too late that these
can be obtained {or an extra shillins and
the r  ce r t a i n l v  do  imp rove  t he  l ooks  o f  t he
equipment. 

-(See 
Pirt 3-Modulator-to

fo l l o r v ) .
I havc. alrv:rvs found that in buildine

equipmenr mosi  of  the uork is  done in
dr i l l ing out  the chassis,  but  by using thc
standard chassis cutters this was accom-
olished rvithout anv trouble. These rvere
irsed to cut out the transformer slot by
cutting several rings together and filing
out the surolus material.

l he  co i l  i s  moun ted  on  Eddvs lone  s l i r nd -
o f f  i n su la to r s  and  t he  HT  be lo r r  t he
chassis is run 1o conwenient anchoring
points.  A th i rd stand-of l  is  used to
anchor the lead from the PA tuning c:ipa-
c i tor  to the aer ia l  coi l .

Wiring
All *.ires are as short as Dossible. and

the PA gr id capaciror  (C6) wi th RFC2 are
mounted direct on to the grid of the ralve
base  {P in  No .  7 } .  The  P ie r ce  Osc i l l a t o r
"{eed-back" capaci tor  (C1) is  mounted
betrveen pins No. 6 and 7 on the EF50
valveholder. These arc sm:ill points but
tht  l  go 1o mrrke the TX more ef f rc ient ,
and the most important items regarding
these valves is to see that thc internal
screens on the valt'es are Dlaced at the
same  po ten l i a l  as  t he  ca lh6de  and  NOT

Ftg.  z.  TX t 'o i l  l tourt t ing and asst t rLbly detui ls :
"  a"  to C r  r  f  i . red rancs ;  " t t "  to Ct  t  ntor ing
i  t t t t t s  ; ' '  c "  t o  C r :  ;  " d "  t o  n te t t r  " l I  2 -oy  &cv ia l

earth, this is achieved by joining pins Nos.
5,  6 and 8 together,  and to earth the
{  |  n l  r e  sn i r o l  I  f  t  h r  s c  i t ems  i r r t  no t  ca re -
fu l lv  at tendcd to,  r 'ou may f ind that  the
per lorma nce of  I  he 1 ransmi l  1e r  is  very
erratic. In order to obtain {ull screening
of  the valve the valveholder c lamping r ings
should be used thus clamping both valves
very tightlv in their holders and forming a
verl' good earth on the metal screening
(xtns.
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The Coil
I  have dragn out  the mount ins of  coi l

on  t hc  chass i s  and  i r l so  t he  pos i l i on  o f  t he
rr indinss.  The former is  . l in .  in d iameter
and the PA tuning coil is 20 turns of sx'g
22 double cot ton co1'ered.  I  d id not
have any d.c.c. v-ire so I s'ound this coil in
single cotton covered and painted the
n'inding *,ith shcllac, using the Xl'I-'s
cooker to bake same!

The aer ia l  tunins coi l  consists of  18 turns
of the same rvire and is s'ound lin. arvav
from the PA coil, lnth these coils are clos'e
rvound. The capaci tors rvhich I  had avai l -
able {or the tunins of these coils s.ere 350
ppF lor the PA stage and -500 ppF {or the
aer ia l ,  and i t  rvas found that  these tuned
the top band rvith the capacitor vanes half
ou t .
Operational Tests

Belore giving the full details of the tests
carried out u'ith the author's transmitter it
shou ld  bc  no ted  t ha t  t he  f i o r r r os  o i r . en  ma '
var l '  rv i th d i f ferent , ra l res. '^ . . ' '

\\ 'hen the crystal had been placed in the
holder and the TX srvitched on it rvas
found that the current in the anode of the
EF5-5 (PA valve) was 30 rnA. On tuning
the PA tuning capaci tor  (C.11) there rvas
a spot rvhere the current decreased to 20
mA, this of course meant the PA u.as in
tune rvith the Pierce Oscillator and beins
d r i ven  co r r cc t l y .  The  on l r - ae r i a l  r r . h i ch
uould give anv reasonablc radiat ion at  m1.
QR-A. rvas a long ui ro (1O0 feet)  and th is
rvas c.oupled to the aerial coil through a
RF  to .5  Amps )  me te r .  On  t un ing  {he  a -e r i a l

coupling capacitor (CIz) the PA meter
current rose to 30 mA. and a slight adjust-
ment to the PA capaci tor  (C.11) increascd
the current to 35 mA.

Bv further adjustment of these capacitors
to bring both circuits into the correct align-
ment ,10 mA. was shorvn on the PA meter
and on full load the PA anode volts $'ere
250 volts, thus giving an input of 10 watts
to the EF55 PA valve.

The current in the aerial RF meter was
0.4 amps (400 mA.)  the t ime of  the day
u'as 12.52 GMT and the first CQ was sent
out on CW. On tunins the receiver we heard
G3A\\rJ calling us. A very fb contact was
had u'ith this station rvho gave us a verv
f ine repor l  on our t ransmi is ion,  the f i rs t
on the "Radio Constructor" transmitter.
\\'e rvere verv Dleased to learn that the
QRA of this 

-station 
x'as Huntingdon and

rapid calculations shou'ed that the distance
covered rvas .15 miles in daylight with a
report of RST559. Another contact was
made rvith G8RB of Derby who gave us
RST579 thus proving that the TX was
rvorking really rvell. Since then we have
rvorked "cross-band,"  G3CCA on 1.7 Mcs.
rvith London on 7 l\{cs. during daylight. It
'rvas after these tests that it was asreed
thal  the TX u 'as very ef&cient  and c ledi t
is due to the EF55 r'alve. G3CCA will be
very pleased to rvork anyone on Top-band
s'ith this TX any evening on sked (via
"Radio Constructor") on a frequency of
1790 kcs., and it is hooed to use this trans-
mitter to transmit "Fr6quency Predictions."
SWL's reports rvould be welcomed.

1 1 '
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"S" Metet for an Rl155

" Is i t  possib le lo cotnt 'ect  ar t 'S '  J Ieter  lo at t
t i x -R .A .F .  t ' c ce i r e t ' t ype  R t t 55?  I J  i t  t s '
could t ,ou blease recontnend the best  nrcthod
of corite ct i on." - K. Il lou' er, C h e l tn sJord

An "S" or signal strength meter is a
uscful  addi t ion 1o any communlcal  lo l t
recciver.  I l  mev be usei l  1o indicate thc
relative strength o{ various signals and rvill
also be founii helpful rvheri aligning the
receiver. In its {ormer role as a signal
strensth indicator it is a useful aid rvhen
gi ; inq reports."  

I t  l s  nb rma l  1o  use  e  0 -1  m . { .  m r ' l e r  i n
the anode circuit of one of the A.V.C. con-
l ro l led I .F.  ampl i f iers.  In order that  the
no-sisnal anode current of the valve will
sive 2ero deflection of the meter needle a
form of bridge circuit is employed. Ole
arrn of this bridge netrvork may convenientlv
be connected in the upper end of the screen
ootentiomcter.- 

Fie. 3 shorvs an "S" meter connected in
the inode circuit of the first I'F. amplifier
of an R11-55 receiver. The variable resistor
Rl is for thc purpose of adjusting the meter
pointer to zero, this operation should be
i:arried out rvith the R.F. eain control at
maximum when no s ignal  is  being rcceived.
For this particular type of receiver the
values shoivn {or thc iisistors It2 and R3
should prove to be satisfactory. However,
if desired, the sensitivity may be increased
by  i nc reas ing  t he  va lucs  o f ' t hese  compon -
nnts.  When connecled up in the mannPr
recommended the "S" meter rvill have no
detrimental effect upon the operation of the
recelver.

l i . ,
t4' I iot
I o, I oz *,n,"

Voltage Coottol
' ' I  { reauet i l t  i l t tJ(v ldhe.  thc t tpt i t  of  bal t t t t

obe'vat id , r i r , " ,  ' '  a t td J ind that  in otJer Iu

tist the receiz'et's under ideal condttiotts, tt ts

tither necessarl' lo /enea the H 'T ' battery. or

to use a power supply. The lattev method is
preferabie, bil ozi,ing to the 'oariety 

9J I!'T
lrolioses now in usel sot ?e nlealts of tollage

cont io l  is  necessary.  I  hare been using a

boterttiometer, but ii is rtot satisfactory as it
' ts  

' ,a<reful  of  po' -er  and gi res a.poor uol ta*: ,

t e g n l a l i o t t .  C a n  t  v u  s t l { g t s t  a ' t y  b ? l l t  1  l t t t t n o d

o i  t o l t aee  con t ro t  l " - e  .  W  Hav t i \ '  [ - \ ' ) t l '

n l l rs I .

- \  oorrer  supplv having a var iable output
voltage is a pietri oI equipment which er'' rY

const iuctor  .should f ind exlremely uselu l '
Apart  f rom the vol tage conlro l  requiremcnt,
th 'e r  o l tage regulat ion must a lso be

reasonabl l  
"good is a suppl l ' .  uhose.  vol tage

va r i es  r r i t h  sma l l  va r i r t i ons  l n  l oad  cu r ren l
i s  p rac t  i ca l  l v  usc l ess  and .  m igh t .  ,  l ead  .  t o

seve r  i ns tab i l i t y ' i n  i t  r ecc l ve . r  w l t n  \ \ ' n l cn

i t  is  used.  G"nira l l )  speaking the need . for
sood regulat ion ru les out  thc use ot  e l lh€r

!.ries diopping resistors or irotentiometerg,
bo lh  o f  r vh i ch  a l so  resu l t  l n  an  aPp rec laD le
w'aste of porver.

In order to overcome these difliculties
ci rcui ts emplot  ing one or  more (  ontro l
valves nerc '  d ivel"oped. In thc major i tv  oI
these circuits a vali'e is connected in series
rvith the load, and its grid voltage is madervith the load, and its grid voltage 1s maoe
ad ius tab le  i n  o rde r  t o  co t t t r o l  t h t s  ou lpu t
vo i t " se .  F i e .  2  shous  a  l yp i ca l  con l r o l  c i r -vo i t " ge .  F i g .  2  shous  a  l yp i ca l  con l r o l  c i r -
e r r i r  

- A q s r r ; r i n o  
t h e  l o a d  d r a r t s  5 0  I n A ,cuit. 

-Assuming 
the:uit. "Assuiring the load 

-drarvs 
50 rnA',

then the cathoile current of the vah"e must

T l r r . r ' o l t age  regu la t i on  o f  a  l ' a l ve  con -
r l led porv i r  supply may be vast ly  im'
oter l  bv stabi l ia in i  the gr id potent ia l  oJ

be 50 mA. and the grid bias must be such
that the valve is permitted to pass this
current. If the bias-is increased negatively
the cathode current rvill be reduced and the
vol tage drop across the load ui l l  be cor-
respoidinglv redt tced.  Convt ' rsel1 ' '  i {  the
gr ih b ias is ' increased posi t ively the cathode
Iurrent  of  the valve rv i l l  be increascd to-
gether rvith the voltage drop across the
i-oad. In this explanation the output volt-
ase has been referred to as the voltage drop
afross the load, as the load may be con-
sidered to consist of a resistor in the cathode
circui t .

L --- -f,{ \ }J

I \d/
,  O - r m A
t

- - . {
v 4 :

,r- i

,  a rOC
( r \ ! b l t ro l lcd pou'ert ro l led pou'or  supply may be vast ty Im-

proved 6y stabi l i i ing the gr id .p.otent ia l  
oI

ihe .onr.o l  val te.  Ttuo neon stabi l isers have

I ' ig.  t .  Inscr t i t tg a i t  "5"  t t t t tev ' inthe Rrr55 b"een shorvn in ser ies in the c i rcui t  d iagram

.Trtctitionat contpouettts ure Ilt, z, 3 antl ttteter' tnus providing a maximum stabilised grid

' ro Rt:-  lk-Fq
Rz:- foojl-
ftr' - 25on
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Dotential of 300r'. It rvill be realised from
lhe {orcgoing that the maximum output
voltage rvill be approximatelv equal to the
maximum grid potcntial, and the maximum
permissablc output current rvill be that
rvhich the v;rlve rvill pass rvithout exceed-
ing its anode dissipation. The voltage sup-
olied to the control circuit should be
approximately 100v. in excess of the maxi-
mum required output voltage. The extra
voltage rvill of course appear across the
control valve. The ootentiometer used to
control the srid bias o{ the control valve
dissipates negligible pou'er and maSr there-
fore be a standerd ] rvatt component.

I : ig . : .  Vol tagc cr tn l ro l  c i rcui l .  Tht  t 'ahe shet t r ' ld
be a stuP sloPe lutfltt Ptntodc

Danger from Headphones

"I  hai ;e a bal tery operaled T.R.F.  recei ter
ai th uhich I  u ' ish to use a t t ta ins t l in t inator '
Ilou,eL,er, I hat.,e read that it is dangerots to
trse htadphones u 'hen an el int inalov is  a lso
used, can you explainth is and el fer  a solu-
t iot t .  to the 1>roblent?"-F.  G. Bodiant ' ,  Kenl .

It is a fact that if headphones are con-
nected in the II.T.l- line to the outPut
vah,'e, as they so often are in battery
receivers, it is inadvisable to use an elimi-
nator vuithout first making slight modiirca-
tions to the rcceiver. This is chiefly because
most eliminators provide a much higher
output voltage on no load to that rvhich
is obtained on norm:rl load. Therefore
should the filament supply to the valves
be interrupted the voltage appearing be-
trveen the phoncs and earth rvill increase,
perhaps b1- as much as .10%. Should the
insulat ion in the phont 's  not  be able to
rvithstand this incre:rsed voltage or should
the e ' r lernal  terminals (as seen on some
phonr 's)  be touchcd the rcsul ts rv i l l  not  be
pleasant.  F inal lv  thc ' re is  a l rvavs the pos-
sibilitv, hon-evcr remote it ma-v seem, that
a fauli mav occur on the maini transformer
rendering ihe receiver live to the mains
supph' .

I-'ig. 3. -llethod oJ inserting headphones in a
T,RF teceiuev boweved by a t t ta ins el iminalor .

In order to make , t  
" l l - in , t t . r -porvercdreceiver safe rvhen head phones are used

the uhones should be pi r l l le l  led.  This
mea 

'  
that  thev ; r re isola ' led f rom the H.T.

supply b)  means of  a capaci lor .  and -are
rh i i r ' f o r .  i r l  ea r t h  po ten l i a l ' .  The  me lhod  o f

connection rvill be clear from Fig. 1.
It is strongly advised that where D'C'

eliminators aie employed this method of

connecting phones should be adopted.

DoYOU read6'SH0RT WAVI NEWS"?
The February issue of our companion

monthly contains such articles as a Crystal
Controlled Frequency Sub-standard, My
Favourite Receiver, Identification of SW
stations, Revierv of the "Hambander"
receiver, and all the up-to-date news of
Broadcast and ham activities.

Control led
ou tp  u t

.rU,tb

ttQuery Oorneree

( 1 )

(2 )

Rules
-A. nominal fee of 1/- wil l be made for
each query.

Quer ies  on  any  sub jec t  re la t i l l g  to
t rhn ica l  rad io  o r  e lec t r i ca l  mat te rs
wi l l  be  accented ,  thoush i t  w i l l  no t  be
rcss ib le  tu  n rov ide  comple te  c i rcu i t
d i a g r a m s  f o r ' t l t e  m o r e  c o r n p l e x  r e '
ceivlrs, transmitters and the l ike.
Complete circuits of equipmeat may
be sirbmitted to us belore construction
is comneaced. This wil l ensure that
compment values are correct and that
the 'c i rcu i t  i s  theore t ica l l v  sound-
A.ll oueries will rrceive critical scrutin-Y
and ie-plies wil l be as comprehmsive as
pos  s lDte .
Cor respondence to  be  addressed to
"Ouery  Corner , "  Rad io  Const ruc tor ,
5 t  \ t ; ida  va le ,  Padd ing ton ,  hndon,
\v.9.
-A, selection of those queries with the
more general interest wil l be repro-
duced in these pagqs each month.

(3)

(1 )

(s)

(6 )
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The Yersatile fr'runklin
By L.  F.  S inf ie ld

HOUGH the aulhor had of ten read
. i  great  deal  about Frankl in osci l -
lat6rs, the fact rvas dulv noted that

details {rom a practical experience point-of-
v i e r v  se r t  usu ; r l l l  l a ck i ng .  \ \ ' an t i ng  t o
knorv much more than {undamFntal
t r r inc ip lcs,  uork r r  as commenccd on a ver-
iatile-unit rvhich rvould incorporate all the
points to secure good electrical stability'
and rvhich could be constructed and used
by the average amateur. Iluch tedious and
patient u'ork rvent into the design and con-
itruction of this unit and it is rvithout a
doubt the "apple of  my eye."  The model
l'as carricd. iri ettremis uith regard to
smal l  d imensions and i t  was fe l t  that  i f
high accuracy could be obtaincd u'ith
cramned soace and normal mechanical con-
struci ion,  

-a lmost  
anyone should be able

to repeat thc same standard of accuracv.

There is ahvat's hot criticism regarding
hvpothetical con.struction rvhich is merel,v
srifgested and not actually tried. Horvever,
the- layout zrs suggt'sted has been tested
individually stage bv stage and the results
obtained shou' th is iayout  to be idcal .  The
somewhat large size is to allorv for easier
construction, better ventilation and grcater
stabilii.y-important factors in a piece - of
apparaius of  th is nature.  As very fe l -
amateur stat ions seem to have a real ly

180

l shon's.

Requiremmts

( 1 ) To obtain high stabilitv
slandard components rvithout
mechanical construction.

(2)  To be as stable,  or  more
than the average crystal oscillator
amateur bands.

(3)  To cover a l I  amateur bands in
harmonic relationship.

(4) To have instant crystal check rvith
zero on VFO.

(5) To be self-contained and compact.

The factor (2) may cause a few eyebrows
to be raised but nevertheless such stability

reliable :rnd accurate source of frequency
chccking,  despi te Post  OfEce regulat ions,
rh is Fr inkl in uni t  should f i l l  thc d i rc necd
in many stations!

The data to follow, on Franklin Oscil-
lators, the construction of a small self-
contained unit for frequency checking or
drive purposes and suggested improvements
should satisfv the needs of most amateurs,
uhether fully licenced or simply listener-s.
The unit deicribed was built and tested in
a laboratorv over a period of several months
b t  t he  u r i ho t .  D i r i ng  t h i s  l ime  i t  r r as
cont inuouslv in the process of  modi f icat ions
until it emerged as the circuit diagram Fig.

usrng
heavy

stable,
on the
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can be, and was, obtained. The theon. of
the Franklin Oscillator has been so "{re-
quently described in the radio press and
text books that u.e u'ill not drvell so much
on this side of things but rrill concentrate
most ly on.smal l ,  but  important ,  pract ical
pointers which should miteriallv issist in
obtaining extra stability. The " unit con-
structed was built into a- stccl box rvith the
overal l  d imensions of  13in.  x 6 in.  x 6"r in.

Thr '  uni t  comprises ; r  VFO, l rvo [ i6" . . ,
a  100  kcs .  c r ys ta l  osc i l l a l o r ,  boa t  de tec to r
an(. t  s labl l tsecl  porver supplr . .  The hcart  o l
1ne  equ lpm.n l  ,  ; r  nd  I  h r .  po r t  i on  t vh i ch  re_
qu i r es  t he  mos l  a l l r . n t i on :  i s  o f  cou rse  t he
tuned circuit. The coil L1 l'as rvound on
a  bake l i t c  t ube : l i n .  i n  d i ame te r  and  2 i n .
in length,  rv i th 50 c loservound turns of  26
ss'g DSC coppr-r  t i re.  Thc cnds of  thc r r . i ro
go  t h rough  sma l l  ho l es ,  a  pa i r  o f  r r h i ch  a r c
made  a l  e ; r ch  end  o f  l he  f o rmr  r ,  and  abo t r t
2jin. of rvire is left floating at each enci.
The wholc coi l  is  then f , i r -en"1 good coat ing
Ol laCquer.  aS a l . ' r - r ' \ 'qnlat iVe of  l  Urns mor--_
1 n g ,  u n l c h  u o u l d  c c r t r i n l v  h a r . e  a  d i r e
e ,Tec t  on  s tab i l i l y .  The  co i l  i s  t hen  mor rn ted
Ve r t i ca l l y  on  t o f )  o f  t he  chass i s  b r .  means
n f  a  t apped  p l a l c ,  f i xed  ac ross  t he ' base  o f
the coi l  and screrved f rom undernealh.  The
free ends o[  the u. indings are co\ .cred rr i rh
PVC sleer. ing and solder id 1o an anchor las

panel 
_ placed at :t con\.enient point. It

should be noted that the coil mus't be situ-
ated as 'av f rom the s ides of  the screeninc
box and is  best  p laced near the centre]
bxpansion of  tho mctal  screcning,  throuch
heat,  u 'ould a l ter  rhe scl t -capaci t ince of  t f i r ,
coil to earth.

Capacitor C1 is a 25O ppF silvered mica
type of close tolerance, zero remperaturo
coef&cient and high stability. Usualjv there
is a slight positiie coeflicieht and tiris can
be compensated for br. nsing a silvered nica
and smal l  s i l r .ered 

'ce.omic 
c:rpaci tor  of

s l ight  negat ive coef i ic ient  in parai le l .  Eract
re l : r t i onsh ip  o f  c ; r p r c i l anc , .  i s  l , es t  l ou r r t l
by expcriment with frequencv drift checks
over a per iod of  hours.  l los 'er .er ,  lhe com-
i r i n r  d  c 3 p 1 q i 1 , r n r . e  s h . , u l d  b -  l 5 o  p p F .  I n
1 n c  a u t h o r  5  c . t s e .  r , n l \  ; r  s i l r . e r e d  r n i t . t r
c:rpacitor \1'as necessair', but this \\.:rs
se lec ted  f r om r . c r v  r nan \ l  t r i , . d .

I f  t he  f r eq t r c r i c l .  i s  
'  

f ound  1o  i n ,  r r . ; r se
g r . r ( l u i t l l v  a t l c r  t h e  p r e l i m i n a r r .  r r l r r r r i l r ! _ u L r
pp r i od .  C l  shou ld  L "  ad jus ted ' so  

" .  
t .  h , , . . ' , ,

1-  grcaler  posl t lvc l rmperalure coef t ic ient .
I t .  o n  t h o  o t h e r  h a n d ,  r h c  f r e q u e n c r . d e -
cre. tsesj  Cl  should be adjusted io h i r .e a
g rod l c r  neg t l iVp  t empe ra tu r c  coc f l i c i on t .

C2 is a 1t)t) ppF air-spaced variable
r , i pac i l n r  o f  s l r r nda rd  m in i a tu i e  t vpe ,  he r . i ns
r . r rm i c  i nsu la t i on .  The  po161  sh i f t  shou t l

Front pone

Fig' r' Rear Yie.u 9f unit' shou'ing posi-tion of ,screening box.es and, layout. The num,beys alortg tha
bach indicate the positioris of the z'htt'es, (i.el "l' is the pisition-oi ii, ar.l
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be supported at both ends to ensure

m"cttoii'c"t r:igidity. This capacitor is the

bandset and zcro i requency adjustment and

is brought through the - I ront  Panel  lor

screr tdr iver  adjustment Ihe caPacl tor  LJ

is of  exact lv  s ih i lar  st ructure as C2 excrpt
thr t  i t  is  o i  onlv 50 ppF capaci tance'  The

shaft  of  CJ is  
-carr ied 

through the {ront
pan(. I  and hl ted rv i lh a s lo\ l '  mot ion onve;

ihi, b"ine the main frequency control' It

is verv idporta.nt to note that the accuracy
of the wliole instrument revolves on this

drive, {or the accuracy rrith rvhich the dial

can be read in conjunction rvith its accom-
oirr. i.te vernier deiermines the accuracy of

itr"'utrit. Therefore it is of the utmost im-

oottance to use the best possible drive unrt

6n capacitor C3.

The oscillator coverage of the capacitance
of C3 (50 ppF) alone is about 150 kcs , so
that  wi th ' the osci l la tor  constant ly  stable
1o  r i i t h i n  a  { e * ' c yc l es  i t  i s  impo r tan t  t o -be
able to make use of  i ls  accuracv.  Ihe

author's advice is to get the best drive and

dial vou can, easilv rdad and 'rvith no back-
lash.' If it is nirt possible to calibrate
direct ly ,  then several 'graptrs can.  be made,
each one cover ing a smal l  scctron oI  lne
scale.

Capacitors C'l and C5 :rre each 3 ppF and
^re oif the silvered mica ceramic disc type.
Thev are mounted on the anchor panel to
r r h i . l r  t h ,  co i l  i s  connec l r ' d .  - \ 11  compon {  n1s
in  t he  " t ank '  c i r cu i t  a r c  moun ted  and
rvired so that there can be but negligible
variation in proximity to the chassis or
screen,  The s i reening,-  by th"  uav,  should
lle ol colpor and ainplf spaced from the
tank circuit comPonents.

In the original model, the screen is well

uer{orated in order 1o give adequal-  \ 'entr-
i r t ion and painted a l - r r ight  cr lour to
r , . d r r r e  h r ' r t  abso rb t i on  and  t o  P ro toc t  1ne

surface of the metal. The shield extends
round the valve Vl but rvas left op€n at
the top of Vl, again in the interests ol

ventilaiion. This 
-arrangement 

was also
necess:irv o*ing to the cramped positioning'
The icleal arraigement rvould be to have a

rouorr bo-s containing the tank circuit

"iitier 
a.tav from anv Feat or at a thermo-

statically 6ontrolled 
-temperature.

The Oscillator Valve

So much for the LC circuit. The oscillator
valve is a 6SN7GT and is operated from a

stabi l ised HT supply of  150 vol ts by means
of a VR150-30 v<i t thge'regulator  tube'  - ! ! tc
anodc load resis lors-arc kept  h igh (47000

ohms) in order to reduce anode current and.

therebv keep the vrlve operating *Jl]
*iittl"' its iatine. The abience oi RF

chokes helps to iave space but even when
lhe\-  \ \ 'ere ' inserted gar le no not iceable ad-
.'.rii"n.. The grid Ieak resistors are kept
at a lou valuel also '17000 ohms, to reduce
uossib le <ianger of  perrasi t ics and 1o keep

ih" ontpot  m-"orc con-stant .  I f  these resistors
are incr^ease<l in value self-oscillation tends
to start. As a final note, the base of the

valve is screened by a metal shield which
enc loses  R1 ,  R2 ,  R3 ,  R4  and  C6 .

The First Bufier

The first bufler stage consists of a metal
t r pe  65 I7 .  The  g r i d - i s  connec ted  d i r ec t l y
t6^the #cond gr id of  the osci l la tor  valve '
The screen grid supply is taken from the
stabilised 15b volt 

-source, 
since the anode

current of a pentode remains reasonably
stable over chinges in anode voltage pro-
r ided that  the s i reen vol tage is  constant '
The f i rs t  buf ier  is ,  therefore,  not  l ikely 1o

chanse the loading condi t ions of  the osci l -
latorl The reason lvhy the anode supply is
noL  s l ab i l i sed  i s  t ha t  t he  VR150 -30  w i l l
resulate bet ter  i f  the current  of  the regu-
la ied c i rcui t  is  kept  low. With the anode
current  of  Vl  bei ig kept  smal l  9n{ wi t .h
onlv the screen of  the 6SJZ suppl ied,  th is

"otrh i t ion 
is  easi lv  fu l f i l led.  Also,  the gain

of the 6517 is inireased by the anode going
to hieh v6t tage v ia i ts  2.5 mH choke load.

Th"e dropp-ing resistor Rl l should be
adiusted ir sucl a way that when a meter
is inserted at point "X" is indicated that

@@+

q

+

c

+

B
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Fig. z. La.yout of underside of
, , , , ' r ,  ,1,o:L i t tg Posi t iot ts  of  scter t ine

contpartntents.
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the VR1.50-.10 is  taking 1-5-10 m-\ .  (abou1.

m i d r r , r r '  t h r r r l l g l  i t s  r c g u l a t i n n  r r n g c l .  O n c e
r r . l i u . t " d ,  t h t s  r | s i s l o r  can  l ) e  I o rgo l l en  rn

th i  or ig inal  uni t ,  thc r ' : r lue sas 3300 ohms,

6 rval i .  (Of the s i rcsound tvpe) '  The

base of the {lrst bu{Ter Vl is screened bv a

metal  shie ld,  enclosing R.5,  C9, C10 and L2'

The Second Bufer

Thc sccond bu{fer I'aiver is zr metal 6AC7

h i s h  s l n u e  l , c n l o d c  i n . ,  c r l t v c n t i o n a l  u n -

t r i n t , , r  . r i n r , l i t r ,  r  t  i r c r t i l  . \ x r r i n  t he  base  i s

: c r r  I  ncd ,  i i r r  sh i t  I , l  ,  n .  ) r , s i t t ; 1  RU  R7  R8

C i2 ,  C1 -J ,  C l  I  and  I - . 3 .  The  ou tp r - r l  l e : I d  goes

to a socket on the front panel and via a

smal l  capaci lor  Cl6 (oI  -J / ip l ' ' )  to the l )cat
r let  ec t  or .

The Bat Oscillator

VJ is  anothcr t rv in- t r iodc,  a 6SN7GT,
ont '  h: r l f  of  rvhich is  ust 'c l  as a l (X) kcs
crvstal  r )sc i l ia tor  r rnd the :econd hal f  being
:r'cleteclor rvhich mixcs h:rrmonics from the
l l rO kcs.  osci l la tor  wi th the VFO ot t tpt t t  to

r , rot . lucc beal  noles in rho headphones Thc

i , hone  i ack  i s  j n  t hc  anode  c i r cu i t  o f  t he
ietectoi  and is  s i tuated on the f ront  panel '
Caoac i t o r  C l8  i s  ; , n  I (F  b1 ' - pass  r r h i ch  r e -
t lu i :es 10{, t  kcs.  harmonic radia l ion Jrom the
uhone leads. A su'itch in the common HT
iupply to this vah'e gives "Xtal Check On/
OfI' 

' control .
The choke L'l rvas {ound to gir-e better

resul ts on the 100 kcs.  harmonics than a
tuned circuit and it also has the advantage
o {  keep ing  l he  amp l i l ude  o f  os t  i l l a t i ons
do*n  i r . - t ho  I und : r i ncn ta l  f r equenc ies .  A
small vari:rble capacitor ma-v be mounted
aiioss the cr1'staf if the litter is a fe*'
r  | c l es  h i gh  an t l  i f  g rea le r  accu racv  i s . neces -
san'. This rtas not found necessarv in the

o r i g i n . t ) .  The  c r vs ta l  f r equencv  may  read i l r '
b c - checked  ega ins t  t he  BBC l ong  *ave
transmissions (200 kcs.)

O [  t he  pose r  supp l v  l i 1  l l e  need  be  men -
t i oned  apa r t  f r om  i he " f ac {  t ha l  RF  by -pass
caDdc i l o ; s  i t r e  connec led  ac ross  t he  ma ins
l , . i d s .  Apa r t  f r om  th r l  t he  su l , p l v  i s  o f
perfectlv 

-conventional 
design.

Drift

The  ou tuu l  f r om  the  comp le ted  un i l  l t s
, lescr ibed i 's  smal l  but  is  ample enough for
{reouencv chcckinq purposes on the amalPur
b, , r ids.  . {  short  p i ice oi  r t i re should be rurr
frorn the output socket to the vicinity of
the receiver aer ia l .

A{ter srvitching on, the unit should be
al losed to \ \ 'arm up for  a per iod of  about
ha l f  an  hou r .  Fo r  t he  f i r s t  m inu te  o r  so  t h ( '
d r i f t  shou ld  be  i n  t he  reg ion  o f  100  cyc l es
and  f o r  t hc  ncxL  ha l i - hou ipe rhaps  a  f u r t he r
IUU cr  c l rs.  There may also be a dr i f t  of
100 ci'cles or so during the follorving half-
hour, 

-but 
after this the unit should remain

perfectlv stable. Stability, of course, is^dependant 
upon the tank circuit constants

-inost parti-cularlv C1.

As an Exciter Unit

For use as an exciter it is recommcnded
1 l r ; r t  V l  be  a  h i gh  s l ope  RF  pen lode .  such
as  t hc  oAC7 .  I  c l o l ed  c i r i u i t  kev - j ack
should be inserted betlveen R5 and chassis
if cathode keying is to be employed. Alter-
nat ivel t ' ,  V3-coi i ld  be used as the keyed
valve in rvhich case the jack is connected
betrveen R7 and chassis. V3 should be zr
metal 6L6 and the choke L3 rePlaced by a
tuned circuit, tunable to double the fre-
quencv of the input and controilable Irom

vFo  c
BUFFERS

DETECTOR lOOkcs
XTAL OSC

RFCEIVER
TUNE.D IO ?@

KCs

I\XAGIC EYE
BEAT RiATE

INDICATOR

osctLLoscoPE
VIDEO

OSCILLATOR

50 Cyclc AC
MAINS CIIECK

Fig. q. Bloch diagram of equdpntent used for laboratorl' driJt tests
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the front pancl. The output could then be
eithcr link coupled or capacitance coupled
direct from the 6L6 anode. I{ dircct drive
is used, care must be taken to reducc the
capacitance 1o earth of the output lead
othcrrvisc it rvill seriousll' reduce output
ampl i tude.  The ampl i tude : r t  the 6L6 anode
( 3 . 5  l I c s .  s i n c  r r a v c )  e a s i l l ' 6 l l s  t h '  s c r e c n
of a norma. l  osci l loscope and * ' i l l  be ample
for most purposes. ;\n arrangement of this
nzLture x'ould provide suf{icient drir-e for a
807 PA. I f  desired,  greatcr  output  can be
obt: r ined by ut i l is ing i t  po\ \ 'er  supplv o{
i nc r r ' , r sed  ra t i r ) 9 .  I f  t h i s  i s  p rov i ded .  i t  r v i ] l
be necessary to use : r  h igher value rosis lor
at  Rl1- the replacement having to be re-
adjusted as prei ' iously descr ibed.

Frequenry Tests

For frequency checks, the internarl oscil-
lator can be used satisfactorily rvith possibll-
an  add i t i ona l  check  aga ins t  a  s l and ; r r d
broadcast transmission. As a matter o{ in-
terest, the block diagram shorvn belotv is
the layout as used for drift tests in the
laboratory.  The 100 kcs.  osci l la tor  u 'as
constantly checked :rgainst a broadcast

signal. The output from the beat note jack
on the unit rvas fed to the Y-olate of an
os t i l l o scope  and  t he  r - i deo  osc l l l a t o r  \ \ ds
adjusted for a. one-to-one frequency pattern
at the samc time-itself beinE checked
ag r i ns t  50  c r c l c  ma ins .  Read ing  ob ta i ned
on the vidcro oscillator scale denotes cvcles
d r i f t  a \ \ ' . , \  { r om  thc  o r i g i na l  ze ro  bea t
se  l l i ng  o f  t he  F rank l i n .  The  l r vou t  d i ag r i rm
shorrn is not quite identical to the original
but is :rn improved version and it should
be easier for the average constructor to get
l  ork ing sat is{actor i lv .

Frequency covcrage of the unit constructed
rvas s l ight ly  greater  than 1.7.5 l lcs.  to 1.875
f lcs. ,  th--  harm,rnics of  *h ich cover a lmost
a l l  o f  i he  an ra teu r  bands . ' f he  cove rase
r r  as  kcp t  r  i gh r  '  i n  o rde r  1o  oh l l i n  r t
g r '  a t . r  - p read  i n  p r cpa ra l i on .  A  c r ) ' s1a l
check u 'as provideci  at  1.8 n lcs.  in the posi-
tion shorvn in the circuit diasram. Natur-
allv, the choice of fund:rmental coverage
m t '  be  dec ided  by  t he  ; r d j us lmen l  o f  C2 .
the zero adjusting capacitor. It should bc
obser\.ed that if the crystal check point is
moved to give additional coverage, separate
sets of calibration charts s'ill be recuired.

I.
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Theorv of the Triode-Hexode
a

(Without Tears)

By  Len  M i l l e r

' f h e  
a u t h o r  o [  t h i s  a r t i c l e  b e i n g  b l e s s e d  ( o r

c u r s e d )  u  i t h  a  I ' r a c r r c a l ,  n m - n r a t h e l r r a t i c a l  n r i n d ,
a l r v a l  s  . r e k -  a  . i m p l e ,  p h y s i c a l  e x l l a n a t i u n  o n
a l i  r n a r r e r s  p e r r a i n i n g  t o  r a d i o ,  a u J  h e r e u  i r l r
P r e - e n t s  h i s  t e r s i o n  o n  h o r v  r e c t i t i c a t  i ^ n  , r c r r r s
i n  a  n r o d e r r r  i r e q u e n c r ' - c h a n g e r .

HEN dealing rvith frequenc-v chang-
ins, most text-books stress the

Y I Iact that the mixer portion must
rect i iv  the incoming s ignal ,  and even go to
th ,  l r oub le  o f  i l l u s l r ; r t i ng  a  se l  o f  s i nc
rvaves '  '  ( the rcct i f ied incoming s ignal , ' '  ' ' the

local oscillator," "the resultant signal") to
prove it. Usuallr', anode bend rectification
is employed in the 6rst detector circuit of
t h r '  6 l d  t r vo - va l ve  f r eq r rencv  change r  s l ag r . ,
: rcconpl ished ei ther bv means of  a gr id-bias
batten' or br- a largish value of cathode
r( ,s lstor .

]Ianr- students are no doubt puzzled by
the {.-rct that the value o{ ca?hode biai
r f s i s l o r  uh i c l r  p rov i des  t I r e  ncga t i ve  b i as
1n  l l ) (  l r oxode  po r t i on  o f  a  pen t sg l l i l  61
triode-hexode single-valve frcqr,rencv changer
i.s no nrore than 150 ohms or so.

.\ssuming around 10 mA. to be the totai
current florving through this bias resistor,
the input (signal frequency grid) is only'
l r i . r s s ,  d  ahou t  I  vo l t s  nega t i v c  ( i n  man r '
cases i t  is  even less,  and the al l -dr1 '  1.5 V.
Jrnnt ; rgr id rvor l is  a t  zero bias)  .  i i  rvould
appear at first glancc th:rt one is entitled to
r o m '  t o  t h I  c o n c l u s i o n  t h r t  t h o  s i n p l I
1 ' x l 1 ' r '  f  l eq r r r ' n cv  change r  j o " . ' " o ,  t . . t l f J ' t i "
i n com ing  s i qnu l ,  , r nd  t h ros  ; r r r  ay  h i s  t ex t -
book in disgust (or shoot the Instructor, if
hc is  taking a rv i re less course in thc
Scrvices ! )

Horvever, lct him panse for a moment,
: rnd r t ,acI  on.

Recl.ihcation is a f orm of distortion-
r i : r l t '  d is tor t ion,  in {act .  \ \ 'hcn an al tern.r t ,
i n s  vo l t age  (o r  s i gna l ,  same  th i ng )  goes
posi t ive dur ing the hrst  hal f -cvcle,  and goes
negative by 1hc same anount during the
second half-cvcle, the average anode current
(as r .ncasured on a meter)  remains constant
(a l rvavs providcd the intensi ty of  the s ignal
is  no1 so gr tat  1h:r t  i t  o ler loads thc valve,
rvhich is  a subject  rvc need not  drvel l  on
just  norv l )

I n  t hc  R .F . ,  I . F .  and  A .F .  s t ages  o {  a
receivr'r, this is just rvhzrt rve rvant, and a
simple and s 'c l l -used method of  checking
up on valve, overloading (or distortion) ii
to measure the anodc current rvhen a_ signal
is being received, and observe that the
meter needle rcmains steady.
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f'1g. t Typi,cal circuit,of a tyiode-hexode
Jrequeilcy ctLalTgef.

Jus r  t ake  a  g l ance  a t  t he  t yp i ca l  t r i ode -
hcxodc {requcncy-changer illustrated in Fig.
I. This shou's one of the grids of the input
(signal frcquency section) to be joined to
th ,  g r i d  o f  t he  t r i ode  (osc i l l a t o r  sec l i on ) .
Norv the srid of the triode section is alter-
nativelv gbing negative and positive, as a
result of the oscillatory circuit, L3, L4 and
the triode section of the valve. This means
th:rt the auxilliar\- grid of the input scction
rvhich is joined to the triode grid is also
go ing  a l l e rna t i ve l l  nega t i r c  and  pos i t i ve ,
and as th is auxi l l iar l '  gr id (usual ly  cal led

This applies verbatim for A.F. stages
(rvorking under Class A) , and with the
proviso in R.F. and I.F. stages, if they are
A.V.C. controlled, that the anode currenl.
lvill decrease when a strong station is
tuned in,  but  u ' i l l  not  jump 

-about 
dur ing

heavy modulated passages.
As your text-book has already toid you

that the process of {requency-changing can-
not be achieved without rectification of the
incoming signal, and has proved this to be
so, all that remains now is to find out
exact ly  how th is happens wheh the input
gr id i i  only b iassed i^  vol t  or  so negat i r ' " ,
rvhich is certainly not enough to cause
anode-bend rectification.

- l
I
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the "mixer" grid) is situated betrveen the
cathode and inode of the hexode portion.
i t  natural ly  has the r ' f iect  o{  increei ing lhe
flo*. of olectrons (anode current, in other
rrords) rvhen it is positive, and decreasing
:rnode current rvhen it is neeatir.e. It can
thcr*{orr '  bc looked upon as ; rn cx1 ra
,  on t ro l - g r i d .  as  r r c  a l l  

' knou .  
1o r  shou ld l )

t ha t  t he  anode  cu r r r . n t  o {  a  t a l ve  c l n  be
inc ro r snd .by  dec r r ' ; r s i ng  t hc  s l and ino  r r e - , , -
nvc gr lo-Dlas,  and \ - tc( .  versa,

Con t i nu ing  one  s l ep  I u r l hc r ,  r r c  shou ld
. r l s o  k n o r r  l a n d  r l r i s  i j  v o r l  i m l , o r t r r ) t )  t h r l
the mu or stzrgc gain of a vali-e is lorvered
;rs the negative bias is increased, ars is er"'i-
denced by the fact that most straight re-
ceivers usc a variable bias potentiometer
as  a  mcans  o l  con t ro l l i ng  r . o i ume . '  1Th i s
should be cal led "Galn Control , "  not
"Volume Control," but rve can't do anv-
t h i ng  abou l  i ha t  no rv !1

. \ \ 'e  n(  (d.  not  \ \orr)  i rn)-  more about rhe
l I lOde  scc l l on ,  as  \ \ c  a f c  nO \ r  On l v  Con -
ce rn r . d  u i t h  l l r e  go ings  on  i n  t he  l i . xode ,
i r nd  c i r n  eas i l r "  come  1o  t he  conc lus i on  t ha t
the electron florv from cathode 1o anode is
being messed al ;out  "something terr ib le,"
hav ing  t uo  con t ro l  g r i ds  t o  con te r rd  r r . i t h ,
(  ach .one  go ing  a l t e rna l i r . e l l .  n *g r l i ve  and
positive at dilTerent rates (or al difierent
frequcncies). \\'hen both grids are positive
zrt the samr: time, the mu of the valve rvill
be high, :rnd conversel|, rvhen both grids
arc negative at the same time the mi of
the valve rvill be lorv. As the trvo srids are
, r l t e rna t i ng  a t  d i { I c ren l  f r r quenc i t : s ,  t hc r c
r v i l l  oh r  i ous l l '  b l  i n s l ; t nces  (man r .  o f  t hcm j )
r r h . n .  o n , .  g r i d  i s  p u s i r i r . r .  a n d -  t h e  o t l r o r
negatlve.

A l t hough  l i r e  i npu t  g r i d  i s  r ,  L r . i r . i r r r  a
signal  of  cqu;r l  neg; t t ive-and posi t i r - "  - ""g-
n i t udo ,  t he  m i r  o f  t he  va l ve  j s  be ing  co i -
tinualll ' r'aried at a ratc dependinr'- upol
thc f requerrcy oi  t i re osci l ia tor  iect ion.
Durine the hzLlf-cvcle g.hen the "mixer"
grid i.s positive tire mu is high, and as
the  ' n r i xe r "  

g r i d  goes  ncga t i ve  t he  rnu  . 1
lne v] ive dccrcascs-

_.The r-ave of the input signal is therefore
clistorted, and as I- meitioned at the
lxrginning of  th is ar t ic le "rcc l i l jcat ion is  a
for-m of  d is lor t ion."  This can norv bc en-
larged upon, : rs i t  should ( I  hopc) norv be
r e a l i s c d  t h a l  t h r .  c f l r r 1  o f  t h o ' l o u a l  o s c j l -
lator  is  to a l t t ' rnat i r -e lv incrcase and de-
creasc the antpl i tude of  the s ignal  as i t
ap foa rs  i r l  l h ,  anode  o f  t he  hesode .  The
1 e x 1 - b o o k  { u r r h o  l n s r n r c l c r ,  i f  s t i l i  l i r i n g l t
has al r ,ady explain_ed_ horv rhe {requcic i -
diflercnce ippe:rrs-I have only attc'mptcd
l o  c r t ' l a i n  h o r l  r t . c l i f i c a i i o n ' d m c  n e r r r rto expla in rect i f icat ion 'does octur

1o be lechnical l l '  correct ,  but  to keep savins
" less negat ive ' t  would have confused"th i
text of this article, and in anv case. i{ ;r
po ten l i a l  gocs  l ess  nega t i ve .  i t - i s  i n  , . l Tcc l ,
going more positive, so let's leave i1 at
that  !

ApologiaE lrept.
Sevt,ral errors inadvertentlv creDt inlo

o.ur  January issue and t .e r i ish to point
thcm out  hererv i lh:

AC  DC Amp l i f i e r  ( pagns  l 5o - t uJJ :  I n  r he
cir t  r r i t  d i ; rgram, the- s i rcened leads f rom
V1, 2,  3 and - i  are shown taken to earth.
Actuallv these shouid har.e been returned
to thc HT negative line. On page 160, the
f i f th l ine of  paragr: rph 2,  shouldlead ' .

screer voltage is dropped through a 1 K^

A Variable Frequenry Oscillatot. On
page 154, a capacitor (CX) is shown in the
lavout diagram. This u'as not sho*'n in the
circuit diagram since it is an optional
"ex1 ra '  and  i t  used  shou ld  be  connec ted
betrveen point ' 'A" in the circuit di:Lsram
10  HT  nega t i ve .  Th i s  i n f o rma t i on  

-u ; r s

omitted in error from the capl.ion.

LYONS RADIO
3 GOLDHAWK RD., SHEPHERDS BUSH

LONDON, W.12.

Telephone: Shepherds Bush 1229

Bargain Parcels of Brand Nes', Linused
Radio Conrponents. -\verage contents in-
clude: 2 types of Oak rotary switchcs,
Assortment of cartridge fuses, fusc holders,
tag-str ips,  formers,  R.F.  chokes,  L.F.
transformcrs and coil formers, 2-Condenser
and resistance assembl ies,  6-valve ] ro lders,
2-relavs, 2-metal rectifiers. Various plugJs
and sockets,  e1c. ,  c tc.  Tot : r l  value at  least
15.  - \ l l  lor  {1,  post  f rce.

Stil I ar-ai I :rbl c-the *.el l-knorvn X{uirhead
Slorv-Motion Drives--one of the linest types
evcr produced. Price 1O/- each (postage 6h.)

Our l94B illustra.ted cataiogue is norv
available. Send for your copy nou. (3d. in
stamps please) .  Hundreds of  select
bargains.

inside the valve i tsel f .
One last  rvord,  p l r :asc.  I  har-e repcatedly

ment ioned the gr id(s)  as going "posi t i r .e. ' - '
Actu:r l ly  I  should har.e said " lcss negat i r -e, '
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Some Notes on

I Pole piece olignment
I The Transformer

Bo// 7b' ToleTiere'

Loudspeaker Bepairs
Cone repoirs I Centring
Speech coil ond field coil rePoirs

By C.  N.  B latherwick,  G3VU

HII current economv drive is at times
inconvenient but at least it does
thro*' us more and more to the

Motn fulognet

5Steu.h Coil

development of our ou'n resources and 1n-
1 l , . nu i t i ' .  T l r i s  i s  an  l s sP t  anvono  can  be

l - , r oud 'o f  ;  $as te [u l ness .  i n  any  [ o rm .  i s  a
l iabi l i tv  even to the r ichl  The exercise
of  economy and development of  one's
insenuitv &n be extended to radio com-
po"nents,- of rvhich the loud speaker has been
selected as the object  of  these notes.  The
:rct  of  throrv ing out  as ' junk" a damaged
speaker is to be deprecated, for not o,nlv
cbuld it have been sent ofi to a firm
speci:rlising in speaker repair and re-rvinds
bl i t  could possib lv have been easi ly  repair-
able at home in the sh:rck. Apart from the
obl ious advantages o{  economv and in-
c r r . as i ng  o f  onc i  kno r r l edge  t he re  i s .  i n
these home rcpairs, a great satisfaction of
a job rvell done. Here then are a ferv notes
that mav be usefr-rl 1o those rvith speakers
r r o u  l r i n g  i d l o  f o r  r l a n t  o f  ; r  l i l l l e  a t i e n t i o n .

Cone f  r  , tote

Mczqnet qtlqchment boltt

S o ; n L  t l r ' l t t i l ;  r t j  t t  t t f r ; : L t t t t t t i i I  f ' L ' ] t n a h c t t t  t t t a g n e t  t n o i ' i n g  c o i l  s p t o h c r

i t h i t l r  t r t  ; c l t t r c d  t o  i t t  t h t  t t . v t

Cone Replacement
One of the most common defects in a

speaker that has been reclining in the junk
bbx is a damased cone. If the cone has
been badlv torn there is not much that czLn
be done in the matter, short of fitting a
ne\v one or one taken from another speaker.
This process is rather dif&cult, however,
since the cone carries the speech-coil former
and u inding and must t  herefore be ver l '
accuratelv centred.

To remove the old cone, it is generally
necessary to remove firstly the Ielt ring and
metal ritaining ring. Tlien, the stifilning
rins must be tzrken ofi. With most modern
speakers and especially the larger types.
this process is simple inasmuch as it u'ill
onlv be necessary to take out the retaining
scre\\'s or bolts, though with the small
speakers the tendency is to rely on glue
onlv. \\'ith the more antique speakers, hou'-
erei, it rvill be found that the ring is
r iveted to the cone. The r ivet  heads should

1 E 8
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F ig .  2 .7 -he  n te thod  o f  t en t r i ug  a  speahe r  t one
bt the use of  lhrr t  J ta ler  gaugts o. f  equal  th ick-
ness. I'hr sct'e'd' in lhe centre o.f the spider is
t tghtened onl t , i i ,henlht  feelers hnie been inserted
bel i teert  lht '  t t ts i t le  oJ thr  sptrch-coi l  &nd thr

1>ol t - f tecc.

be f r led o1T and dr iven or-r t .  s ' i th a p in
punch .

Since the sudden j i i r r ing of  the magnet
mav  r | su l t  i n  l oss  o f  m : r snc1  i sm  i t  i s  r i . s i r -
, 'r ' i" in"l tr' i. ;;;p;";:;1"l; i"-..-J rrir.i"
cont inuing s. i th the ntain task.  This is
usuall)' possible br.' the simple process of
removing {our bolts bv means of s.hich it
is  at tached 1o the cont '  f r : rme (see Fig.  1) .
\ t r ' i thdrax '  the magnet careful lv  : rnd- then
Fcn t l ] '  s l i d r '  ; r  p i oc "  o f  so { t  i r on  ove r  t h r
f ace  o {  t he  po le  p i ece  t o  ac1  as  a  " keepe r . '
\ \ 'hen th is has been czrrr ied out  the magnet
c:rn be put  aside out  of  harms u at '  unt i l
r r - q r r i r cd  ag ; r i n .

( )nce the cone r ivets or  bol ts har-e been
removed  i t  r v i l l  gene ra l l r . be  f ound  t ha t
there is  a f ront  melal  r ing uhich can be
drarvn o{f, le:rr-ing the cdge of the diaphragm
expos{.d.  l love the cone s l ighth. iorrvard
and then unsolder the braided leads f rom
the cone to the lerminal  p late;  th is is  best
done bv unsolder ing at  the termin:r l  end.
I f  the nerv d iaphragm is ident ic ;L l  rv i th the
old one i t  can be la id in posi t ion and
att : rched bv rncans of  neu.r i r .ets or  the
exist ing boi ts.  Al tern:r t i r .e ly. ,  i I  the speaker
or ig inal lv  used r ivcts,  ordinar\ .  bol ts mar.  be
used as repiaccments l tut  i t  shotr lc l '  be
noted th:Lt  thcse rnust  hat t '  a good c lear: rnce
in the r ings so that  a ccr t : r in amount o{
"p l a r " '  i s  ava i l : r b l c  f o r  a l i snn ten i  pu r l ) oses .

Reassembly

\\'hen the ne\\' collc h:rs been fitred and
the felt segment repl:rced (rvith glue) the
speech-coi l  

-  
leads c:r i r  bc soldered" to 

' their

: rppropr iatc tags.  I f  the speaker is  a smiLl l
one .  hnu ' c r - c r .  j 1  m , r v  be  moro  con r -en ien t
1o soldcr thesc learls be{ore mounting the
cone. ^{fter this, thc magnet can be rohtted
: i f ter  c: r refu l ly  s l id ing the "keeper"  o lT.
Care must be cxc'rcisi'd hcre in 

^order 
to

; l -o id scratching 1he ename, l led rv i re of  the

speech coil.. The magnet bolts may then be
Iitted, making sure that the speeih coil is
reasonably centrcd in the magnet gap. Be-
f o re  r ep lac i ng  t he  cen l r e  

- bo l t ' i i r  
t he

"spider.  means musl  be adoptod for
ensu r i ng  rea l l )  accu ra l e  ccn t r i ng .

Centring the Cone
One of the best mcthods of carrving this

out is bv the use of three smail ieeler
gauges, made from celluloid, ivorine or
s imi lar  mater ia l .  These should be about
? inches l9"g Ul' ,r inch rvide at the upper
end and slightly tapering to*.ards the otler.
At the thin end, the corners should tle
s l ight ly  rounded. These str ips should be of
su( h a lh ickness that  u.hen ai l  are in uosi t iorr
be l r v ren  rhe  i ns i de  o f  t he  speech -co i l ' f o rmc r
i ng  1 ! "  cen r re  magno r  po le  t he  speech  co i l
is held reasonablr' firmh,,. At the iame time
i l  mus l  no1  be  neccssa r i  t o  app l l . anv  f o r ce
t o  i n s e r t  t h e s e  I e e l c r i  s i n c i ' i h i s " s . o u l d
distor t  the former.  I t  rv i l l  be c lear.  then.
that the feelers must be cut from material
of just the correct thickness, rvhich u.ill
v;Lr1' *'i1h different tr.pes of speaker. Should
cel lu lo id not  be avai lable,  Str ips of  th ick
ca rd  s  ou ld  be  adm i ra  b l l  su i l i b l e .  A l t e r -
na t i v c l \ . .  t h i n  r . a rd  t r ea tad  $ . i l h  a  coa t  o I
thin shellac varnistr or a cellulose a<Ihesir.e
u'ould serve the purpose.  Spend a l i tde t ime
in  ge l . t i r r g  t he  s l i ps  o f  t he ' r i gh t  t h i c kness_
i t  r v i l l  b r ' r r e l l  r e p a i d .  O n c e - 1 h e  f e e l e r s  a r r .
r e i r d \ ' .  i n sc r t  t hem as  shou .n  i n  F i s .  2  and
t ighien the s(  re\ \ .  b\ .  means of  

" :n;J 

- in.

sp i de r  i s  a l l achcd  t o  l l r e  ond  o f  i ho  masne t
p o l e , ; , n d  t h o  s p p 3 ; n .  s h o u l d  b e  a c c u r a i e l r .
ecn l r cd - i n  r he  gap  and  ready  f o r  use  aga i r i .

l l .  a l t c r  t h l s .  \ o u  t r e  n o 1  a b s o l u t c l y  c n r _
tairr u'hether the coil has been coriectlv
cenlred or if vou already have a speakei
suspected of b'eing off-centre here is'a tio
that is u'ell rvorth rememberins. First oi
all it is necessarv that the spealer is con-
nc (  1 '  d  l n  t he  rece i r . e r .  Then  i v ran  a  l cne lh
o f  i n s u l a t e d  s . i r e ; r r o u n d  t h e  m i i n s  i n i u t
lead, taking one end of this rvire and insert-
ing it in the live pick-up connection (see
Fig -3)  .  Sl i tch on-1he r iceiver and awa. i t
resul ts!  The e{ Iect  of  th is operat ion is  to
i nduc .  a  50  cvc l e  s i gna l  i n l o  t he  rece i vc r
and  f h r r ' bv  i f  s  i l l  b ;  s imp le .  bv  obse rv i ng
the speakr i ,  to asccrta in i f  anv discreoancie!
i t r  r r n l r i l t g  - r i c 1 .

Fig .  j .  ) Ie tho t l  fo r  t t s t ing  spca l te r  sus f t t : c led  o f
l t t t i tg  o t t /  oJ  t t : t i t re .

tee le r  9o t4e

--s pide r

T o ' l i v e ' p i c k u p
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Cone RePairs

\\'here damitge 1t; a cone is not severe' it

- , , .  
"  

t , .  
" "=. i i i f  

'  1o (  f f r 'cL i i  s ; t l  is factor) '

r l l ' i ' , i r ' r l f , ' p r , t f i , , g  "  
smr l l  i rmoun t  o f  r h i n '

i il:ll, -;lu. i :',1';",i'1;:' ii " :,1",1'."' J;t
t ; i i ; i , ; :  

, J r r ,  r i ' , "1  su l t l  in  smal l  t  ubes  and

. i i a r t . , i r .  l t " m  m u l t i l ' 1 .  s t u r t s '  r r h i c h . a r q
i j . r i  i " . ' r r i i -  pu11,or " .  l I  thc  1 \ 'L ' '  u : r 'd  i :

i^l.itf'a " Infiurmztbtc" the usual Pte-
;;;ii; 'r,o"ta uc taken if the tube -has
il;;'ir:i";-;;;und ror a *l.rile. and needs a

i i i t te l t" i i i t t i . tg upl Linless -the process ts

ur r . r 'o id " l r l ,  ,  j1  i s  
-no t  

a  good 1 ' l r rn  1o , rep1t5
J  c o l l (  L l  s t i c k i n ;  r t  s t r t p  o l  ; r c n e s r \ ' (

m a t c r i : r l  o i ' e r  t h r ' .  r e n t  .  
( s u c l I  i r s  c ) c l '  t v r e

l u n c l u r e  m r r l I r i u l r '  J f  - a  s l r i l '  n l t l s t  
- l J c

i p 1 , l i . d  m r k c  i l  J S  s m a l l  a s . l ' o : s l o r e r . d r r u

r r ' e  v e r \  t h i n  l i l l ' {  r '  a p l ) l v l n q  i t  r r r  t r r

;dh ,  t i t  ; '  t ,  
'  
t  h .  . . . lg " t  l ' c f l ie '  app ly ing  tnn

n a t c h .  I n  s o m c  c a s e s  r u b b e r  s o l u t l o n  m a K e s

5" ; ; i i r -b i " - . ;Pa i r ing  . : 'dhes ive  
and t  h is  h ; rs

'the advantag-e of being flexible rvhen dr'v'

i i;;;;,';ii l 
"t'oi"" 

5t patching. material

irill depcncl on the manu{acture ot the cone

i i . " r i l ' " " * ;  
- b . i t i g  

. on t1 ' " r i r t i ' e I 1  .  t l r i n  and

. l l , " i .  L" ine of  r i l ick o i l 'd  cart r idgc paper '

I n  s ,  ne ra l l  i f  t he  usc  o {  a  pa t ch  S " l ,  
o "

. to id,  d-  so mttch lh{  b{  t  te r ;  11 nol  tnen

ai..t"ib" :rnd c;rre nlust be exercised

Pole-piece Alignment

lf :L spealkt'r has been rnishandlcd or

a.oor. i  i i  ; i t '  br '  {ound that  rhn spct th

. r i i ' . o ' , " r t  b ;  cen t red  i n  t he  manne r

a".*tlL"J. This rvould manifest itself . b,r'-
:..t"'i"ny r,lro.luction or bY a,mechanic;Ll

scr , r l (  l l  \ \ht  l r  pr tss i l tg and re lc i l .s lng 1ne

cnn l r ,  o [  l h r '  (  on (  .  B r ' f o re  1 ' r occ t  d l l l {  \ \  l l n

rem | t . l i r  s  11  5 l l ou l d  l r .  cnsu r '  d  t h ; r l  1n r  Fa l )

i r "^-  J" , i " .  This can be accompl ished

i i  r . r . l . , , l  r r ; r l s  suc l t  i r s  bv  b l ou ing  i n l o

t h c  g a p  r r  i t  h  a  b i t  1 t  l e  p u m p  ^ r  v i r (  l l t l l n

c . l . , l , r i  r .  Ca r ,  s l r o t t l d  b ,  l e ke t t  noL  1o  oo

; ; ; 'A- ;c; ,  due to the " thrust , ' '  and in

ilir ;;tp""i the conscription of an :rssistant

i o  d o  i t  
"  

p u m l , i n r . .  r r h i l s t  t l t e  l ) l t m p  r s

l r e l d  r i o t r l d  
^ l n ; , r ' ' ' r i  

r l l l  
" t - i t l  

S l t o t t l d -  t l t '

l " o  be  c l t an  d ' ' s f  i t t  l he  .  s ) 'mP lons

l - t l U i i . A ,  l l r e  l r '  ' r r h l c  n r ' r \  b .  d u e  t o  t l r '

; ;1; ; i ;  h;* ' i r tg mo'ed 
'This 

is  usurr l l l '

i ' u i ,  r i " nd ,  ' , ,  61  111 '  l n r i n  mr f , n r  1  e r t d  i s

: t c r r i ,  d  l ' \  m '  i r n \  o f  : r  l o l t g  t j o l t  l ' dSS(0
into i t  f rorn thrr  back of  the magnet (see

Fie. 1 ) . To elTect a curc it rvill be trcct's-

i , ' i y  i "  r ,movc  i he  m ; r3n r ' 1  i r om .  t he  cone

{1 i11e ,  as  dcsc r i b | d  . r i ' o \  c  and  I  l ) {  r l  l o

slaclrrin ofl the bolt rvith a large screrr-

; ; i " ; . .  i i r t ,  pole-piecc rv i l l  s t i l l -  be held

fr i - t . '  au" to ' the 'magnct ic  at t ract ion and

-u t i  1 , . '  n t nved  c ; r r e { t t l l 1 -  r r n l  i l  i 1  i s  c {  r ) 1  r ; L l

s i t h  t he  ho le  i n  t hc  [ r on t  o f  l l r c  m ' r1nn l  '

A i i " t  . " . t t t " l is ing in th is rn i inne'r '  l ightr :n

in"  nol t  and rcasscmlr l ( '  th( '  s l ) t 'aker- : lgarn

cen t r i ng  l l t t ' cone .
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Speech Coil Removal ,
I t  i s  n o t  u n l r K c l )  1 1 ) a t  t h '  s p c e c h - c o i i

r r i n d i n g  r i i l l  h a v e  b e e n  b a d l v  s c r a t c n c d  a n o / .

" t 'a l - " " * "a  
i t rou ld  rhe  po le -p iecc  be .ou l  o f

i L l i l n m ,  r i t  e n d  i n  l h i s  c l l s c  r e w l n d l l l S .  l s

. , , I ' i ;J  l ; ; .  i r t "ugi t ,  rh i , : . .can be 'cry t r ick l , '
j t  i s  no t  p ; r l t i cu l a r l ; ' d i f f r cu l t  f o r  t hos r  s i l l t

A " i ;  6 ; - ; ' ; t - i na  t ( "  * o r k  can  usua i l l  l r '

1 . , . " - " l ? . i t " a  i . i t hou r  h  r ' i ng  1o  remr r ' r '  l l t '

cone fiom its frame'' " i a  
I t  ess ,  n r i a l  t o  c ; t r e fu l l l '  co t r n t  t he

l t r n r i r c r  o I  t u r n s  6 n  1 f i e  c o i l  a n d  l l l r  n l a l l ] -

no l e  t h r  m(  t hud  o I  a t r c l r o r i ng  t l l e  r nos  o r -

t  r "* '  . t i "a i "* . .  
- -Tt t .n 

obtain a-  fc l  reet  oI

,  t r , , * . i i . ' a  i t : i r c ,  o f  s im i l l r r  S i r ugc .  10  t he

" t i " i " " i ,  
^ " , 1  r r t  i nd  t hc  co i l  u  i t h  t he  s rme

; r ; l ; ;  , t  t  u rn t .  l n  do ing  t h i s  .  t . hc  s  i r r

shou l t l  be  kcp t  j us t  t au t  bu t  shou ld  no l  De

. i t . l ,  [ "a . ther 'u ise the former mav be

;;;;1e;; this can be avoided' horvever' bY

nit"i"-l *."a"" rod inside the former' To

' , . . - i i " , : - " . . - "nt  and v ibrat ion,  i t  is  t ' ise

i . ' ' . " r t - - i i t i  f r " i "h"d coi l  rv i th 'ery . th in
. i " r l I " i - " i . h .  Once  rhe  u i nd ing  cnds .have

5."n s6l6 lcred.  the speaker is  agatn reaoy lor

act lon.

Rewindrng the Field

In the event of the field coil in an

"." in i . .J  
speaker burning out  '  rewinding is

l o t  ; r I  easv -  t ask .  P robab l y  l he  l t  l nd l ng ,$ ' l l l

b c  o i r r t l v  mr l t . d  so  t ha t  i t s  r cmova l  \ \ ' l l l  D ( '

i i i & t .  
' eaa i t i ona l l y ,  

t hc  i nsu la t i ng  l aPY

' ,", dullt bound round tl 
:: i '" i . ' ,r i l ; '  I;O

Horrcvei, Providing tha'
i {  t h c  g . r u g r ' o l  \ \ l r c  u s e d  c a n  b r ' a s t e r t a i l t t d

r . . t  i "a?no l  , , t t  bc carr icd out  s imPly b1.  l ' .11-
i inc on rv i re of  the same gauge unul  tne

bo ib i n  i s  t r l l ed .  I f  sP rcc  l e rn t l l s  .  p r ; r (  t ' , d

s i nc I  l aye r  o f  o i l ' d  s i l k  o r  cm l ' l r c  (  l o l  n

ll::: ;' l; l ''','i, I ̂  l:i: 3l'1 l', ;'' iiol" ".1; tiilt
. . i i .  H ,  

" i " , i i " g  
c " r r  l ' "  ' imp l i he t l  i f  a  l a t he

i s  i t r . i i l ; r h l e  t l i o L r X h  t l l i s  m ; r c h t t t e  s n o r l l o  o e

run in bacl i  gear l

The Trans{ormer

This is the point rvhere -most enthusiasts

hzn'c to driil '- a line at home. rep,a1rs, o1

..,'^t.t. If no etperi"nce in this kind oi
sDeakers .  I t  Do exper le l r ( r t  r r r  L r r r )

' i ;; 'h;.. been had, or if no coil. rvinding

ttti,.ttit* it available, it rvili probabl.r'- be
nr : i ch inc  i s  ava i lab le ,  i t  rv i l i  p robab ly -  De

pru dent 1o,, il 1._k, -on-^_llT, :l^ilT:*:: i;.;iii- tp.. i" r i Jir r q in res'i n ds ! H.o,tt:::f. -tI'.':
-." ri" ? r.tt'iuho are intrepid enolLgh to

taci<le the job themselves."'ii-.tiii 
frist be neccssarv to remove the

clamps :rnd core- stampirigs in--order .to
nrorrnt  th"  sponl  for  r ,  rv inding \ \ 'here the

i . .nt i t t - ,  t  (  annol  bc rerr  or tnd for  any

r"r..",^ 
"tta 

a replacement is not available'

i i  i .  . " - " t i - "s i^ssib le 1o mrke use of  an

or i "  - l . iopr- tone 
' l rat rsformcr '  

Jn th is crse

il; ;;;;i" iould be used zrs the secondarY

I
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Trade Notes
SOUND EQUIPMENT

T i r *  i . , r g ,  l r l t , , l ug r r r ph  sh , , us  a  g roup  o I
. \C  L )C  . t n r l ' l i n " r *  m j r r kc t t sd  1 , r . "  - \ l c l s r s .
I - l r i t ,  d  t . l r  t  t r on i c , i  L rd .  Th t .  q r . r , r r a l  I , os i -
t ron is  occupied bv thr  '  I  IG I  - j ,  

' '  
incor-

prirating Nl-r-]Ictal output tr:{ns{ormer atnd
high gain Prc-arnpl i f i i : r  uni t .  The t \ \ 'o
snr: r l lcr  models are thc 15 watt  Ampl i f iers
dt ,s ignr 'd {cr  usc rv i th :Lnv microph6ne or
g r  t n r o p h o n c  p i c k . u p  ; r n d  h i r . i n g  l r r i n  i n p u r .

I  h r .  5 1 p c 1 1 .  . , ; r l r . e  u n i l  s h o r r n  i n  t h e  o t h e r
photcgraph i.s ;r oompiete high gain pre-
an'rplifier. A flu trIctal-input liansiormei to
r t r a t r ' h  ; r nv  r r r i c rophone  o {  l 0 -45  ohms  im -
I , - r l . r n ,  ' .  r , r  r he  L r ' x i ng ton  1 , i uk - r r p  i s  r v i r cd
directlt into the SP+l high gairi pentode.
Thc_ irrput u'inding is centie tipped so that
no hnm deveiops- in the pick-up or  micro-

ald the secondary as primarr'. -\tthough
the primarv is of fairly lorv iesistance it
rvill probabiv not be lori. enough for use as
a  spH i r kc r  l r r ns fo rmor .  I f  u i ed ,  i r  r r  i l l
r r s u ; , l l r  h e  f o u n d  t h a t  l h e  6 u 1 p x 1  f r o m  r h e
spe , l k r  p  i s  l ou '  du , .  1o  t he  l ossc i  i n r - o l r . ed  i n
thr. transfornrer "secondary"; but if this
u  i l r J i r r g  '  an  l ) o  r cmo \  cd  and  t hen  re1 , )aced
bv abcut one-third the number of tu-rns of
heavier gauge rvire a Iairly satisfactory com-
ponent_ rvill result. Some- experimenting by,
g'av of number o{ turns mav bc necesiar.,.

It should bc understood that the
original scconcl:rrt' rvinding (norr used as :r
primary) rvill most likely be of verv fine
s'ire and rvill not be suitable for connection
in the anodt:  c i rcui t  o{  : r  rnains outout
valr ' r  .  In that  case,  c l - roke-capaci tance o 'ut-
put  coupl ing is  advisable.

In conclusion,  the author snuld l ik i ,  to
S 1  r e s 5  t h d l .  ; r l t l r o u g h  C x l r F m e  c a r e  h a s  l , " e n
adv i s rd  t h roughou l ,  t he  {o r cgo ing  r cpa i r s
shotr ld n-ol .  prove 1o be her on<j  t  he i3po-
bi l i t ies of  the average home,conslructor  rv i th
a.  go.od-eye (or  rather t* .o oI  them!)  and
steady fingers or-bcyond the capacit-", of the
equipment found in the average sorkshoo
or shack.

phone leads.  A 16 pF . iOL) r .o l t  dccoupl ing
c:rpacitor is used. Thc unit is supplied for
use rvith anv amplifier or radio unit for 4v.
or  6.3v.  valves.  Separate HT leads are
rvired into the unit and connecting up is
onlv a matter  of  minutes.

The Ampl i f ier  typc "HG15" is  avai lable
*ith volume expansion and compression at
a smal l  extra charge.

NEW PRICE LIST

\\'e have received a reviscd price list {rom
Xlessr. Taylor Elcctrical Insfruments Ltd.
o f  t he i r  r ange  o f  l es t  gea r .  Fo r  t he  be r r , . h r
of  readors intercsted in purchasing any.  oI
these instruments here is the complete price
l i s t :

f l ode l  10 . \ ,  C i r cu i t  Aana l yse r ,  t 15 /15 / - ;
J0. \ .  Osci l lograph, f .27/ lO/- :  45A75, Val . - "
Tcs te r .  €18 , / lO / - :  45A /T ,  Po r t eb le  Vc l r . e
Testcr ,  f ,2 l ;  47A/S, Valve Tester  and
l .n iversal  Nleter ,  €23/10/- ;  47A/P, Portable
Valve Tester and Universal Mcter. €26:
6.18,  Signal  Generator ,  f , l5 /10/- ;  70L
) I u l t i r ange  [ Jn i ve r sa l  Mc le r  ( 1000  o .p . v .  ) ,
! 1O t )0 / - :  75A .  X lu l t i r ange  Un i ve rsa l  Me tc r
(20000  o .p . v . ) ,  t r a /A / - ;  85A /P ,  Mu l t i -
range lJnivers:rl Nleter, portable (20000
p ;p . . v .  t  .  - t l 9  19  / - :  90A .  J \ l u l r i r ange
l - n i r ' - r s i , f  l l e t c ;  1  I 0 0 0  o . p . v .  ) ,  t 1 5 / 1 5 / - ,
I  l 0B ,  AC  X leasu r i ng  e i t dgc .  g tZ /12 ' / - :
120A .  Jun io r  L  n i vo i sa l  Me1o r ,  t 7  /  jO : / - l
130A, Insulat ion Meter,  S15l15- 140A.
O,u-r  put  I Icr  e r  r20000 ohms imp. )  ,  f , I .5;
150A, Output  n leter  (2.5-20000 ohms imp.,
5 rvat t  max.) ,  €30;  1604, Output  Mcter tas
f 5 0 A  h u r  2 . 5  u a r t  m a x . ) ,  t 2 7 :  2 9 0 A ,
J l ,  g n h m e t o r ,  f l a :  3 l J C .  C a p a c i t ; r n c e  a n d
I n d r r c r : , n c c  . \ d ; r p l o r ,  L 3 / 1 0 / - i  3 J O A .  D u m m i
Aer ia l ,  15l- ;  520A, Test  Set ,  IEIZ/ lZ/- .

De l i ve r y  on  t hese  mode l s  i s  ( anp rox .  )  :
7  d r v s  f o r  b 5 8 , 7 0 . \ , 7 5 A , 8 5 , \ / P ,  q O A ,
r l n B .  l J O A .  1 4 0 A ,  1 5 0 A ,  t 6 0 A .  J 1 . 3 C .
330A; -3rveeks for 20A; 6 months for 30A;
2  mon ths  f o r  45A lS ,  45L /T ,  47A /5 .
47 . \ /P ,  l 90A ;  21  da l s  f o r  l 20A ;  3  mon ihs
for  520-{ .

-

1 9 1
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eonoing
Shortly!
"MUSTS" for your

o 1948
..SHORI WAVE

I  12 pages and cover
data for the ham
and SWL. Many
new features

bookshelf

llsIEllERS Allllull"
of vi tal

3'6
O lhe "lluil Booklel"

Sefies
An at t ract ive ser ies of  booklets at
popu la r  p r i ces  on  cons t ruc t i ona l  and
other subjects is  now in preparat ion.
No .  I  w i l l  be  a  como le te  book le t  on  t he
famous "Basic Superhet"  and i ts  acces-
so ry  c i r cu i t s  and  da ta .  l 6poges&cove r  l l -

These publ icat ions may be obtained
ei ther d i rect  f rom the publ ishers or
through your local  booksel ler  when
released.

P L E A S E  D O  N O T  S E N D  C A S H  F O R
T H E S E  P U B L I C A T I O N S  U  N T I L T H E I R
R E L E A S E  I S  A N N O U N C E D .  T H I S  I S
M E R E L Y  A  P R E L I M I N A R Y  N O T I C E

Amahomated lltort lTaYe Pres ltd
57 MAIDA VAI.E, PADDINGTON, I.ONDON, W.9

R A D I O  C A R E E R S
AN IMPORTANT GUIDE

"Enginving Oppqhnities" indicates
clearly how all mgaged in the rapidly ex-
pand ing  rvv i re less  indus t ry  can sa feguard
ihe i r  

- fu tu re  
b1 '  becoming techn lca l l y

equ i l 'ped  to  _accept . . .h igh ly .  pa id -key .  ap-
fo in tments  tha t  w i l l  no t  be  a f fec ted  by
anv return to competit ive labour condi-
t 10n s.
This modern guide contains 112 pages of
hiehlv useful information. It sives lull de-
tails'of our werv comorehens-ive series of
modem WIRELiiSS CoURSES, including
Gaeral Wirole.q Shrt Wave' Wircles
and High Freqmcy' Sound-film Projtr-
tio Eq:irraiog, T€levisid ud Radio
S6vicing, etc.
TELEVISION AND RADIO SERVICING
There is uo doubt about it that there wil l
shortly be an enarmous boom in Tele-
visim and unlimit€d opportunities for
trained neu. Our soecial TELEYISION aud
SERVICING Courses are fully described
in the handbok.

u/E DEFINITELY GUARANTEE
..NO PASS_NO FEE"

The Wireless industry is alive with pos -
sibil i tres. In your own interests you should
write for ymr copy of "ENGINEERING
OPPORTUNITIES" today. It wil l be sat
FREE" and the b@k is bound to indi-
cate more opportunities which othen'ise
you mlgn i  mrss ,

BRITISH INST. OT TNGINETRING TECHNOLOGY
E9l Shakeparc Hou*,

l?/() Straford Plae, l..mdoo' W,f

| ' l . u .n .14

illlllAIURE REGEIVERS
.  l r u r c h a s e d  f r o m  u s  a r e  g i v i n g  s a t i s f a c t i ( t r l  t o

r a d i o  e n t h u s i a s t s  i n  a l l  p a r t  o f  t h e  r v o r l d .  R r a n d

n e r v ,  c o r l l r l e t e  i n  e v e r ] ' r e s p e c t ,  p a c k e d  a n d  s e a l e t l

i l  a i r  t i g h t  c a n l r i s t e r s  a s  f r o n r  r t t a k e r s ,  T h e s e  s e t s

o l ) e r a t e  o n  e i t h e r  u r a i n s  o r  b a t t e r t - a n d  i n c l u d e ,

pouer urr i t  t r )  \vork ( i t r  f rotn 90v. 250v. ' \C or l )C,

I  a l l  c l r v  b a t t e r i e s .  e a r p h o n e s ,  a e r i a l ,  e a r t h ,  e t c .

Frecluelcl '  range 2()" 3,00) metres. Secure one oi

t h e s e  6 n e  l i t t l e  s e t s  n o u ' .  f 1 l , / 1 0 / - .  C a r r i a g e  3 / ' '

C . \ \ ' . 0 .  p l e a s e .

N o .  3  M K .  I I  R E C E M R S .  I l r a t t t l  n e s '  a n r l  c o n r -

l ) lete \r i th porver pack for 6v. and 90-250r ' .  ^\Ll ,

r r r a i I s  i e a d s ,  l r h o r r e s ,  s p a r  e  f u s e s ,  e t c .  F r e q u e n c l -

r a n g e ,  3 . 1  1 5 . 5  \ 1 c s .  ( 1 9  9 7  r n e t r e s ) ,  l l r  s t o u t

r r e t a l  c a b i r e t s .  f 3 / l ' / - .  C a r r i a g e  1 / - .  \ o  C . ( ) . 1 ) .

2 VALVE BATTERY AMPLIFIERS- 
' l ' r '1re

,\1131. L' f  lv. ,  l lT 110v. Valves QP270 artd

I ' L l l F ,  I : i r a n d  n e w  i n  n e a t  n r e t a l  a n d  b a k e l i t e

c a s e s .  2 5 / - ,  c a r r i : r q e  1 / 6 .

Su.msons Sutplus Slotes
169.17I EDGWARE ROAD \^/.2

Telephone:  PADding ton  7851



TECHN IGAl BUI IETIN No.  I
OBTA]N YOUR COPY,  NOW, FROM OUR NEAREST
APPROYED STOCKISTS (or direct in case of dif f iculty)

CONTAINS TEN LARGE PAGES ON :-

(t) coMPLETE TECHNTCAL DATA ON THE MAXI-Q RANGE
oF corLs.
DETAILED DESIGNS AND CIRCUITS FOR HIGH PER-
FORMANCE SUPERHET, T.R'F,, AND VHF CONVERTOR.

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

I t  is  our intent ion to publ ish,  f rom

bul let ins on our other products.

You can now obtain good del ivery of

from our stockists.

PRTCE 3/.

t ime to t ime, similar

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

R A D I o  c o N S I B q c T o E

AtEC DAYIS Supp l ie r  tTD.
1 8  T O T T E N H A M  C O U R T  R O A D ,  L O N D O N '  W . l .  P h o n e  I I l I S e u m ' 1 5 3 9
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STOCK LINES EX-GOVT. SURPLUS
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SMALL AI}YNNTISDNIBITTS

advertismots wiu be reeptJ ;; 6d--p." *g'd" mhitm c!+rgc 6/''

;;';#;;;--"i:;s; JlTo-*ut b. *i+. .T-q"'-c*-!.J!s 9:d-'

n."a*' small advenismmts wil l be accepted at 3d' per wcd'

;;i";Li" ;n ;;' ;;6iA-;i 6d ptr wd,- -inii"qn *+'g',,61'
minimum charge 3/'. Trade
II a Bc Nmber is requircd'
All opy must be in hand bY

PRWATE

H.R.O. Conrplete 4 Coils, Porver pack' Excellent
crurdition. {,15 br near offer. Box 103

WANTED URGENTLY:  ' \ (  a ran l  n ru tn l '  n r .us !

l'lo'Ji," i :1' Yil"i:* i'i-:],"i;,Plli' rlll-',,1,'o'nii,t'l'.1:]i,
I l ren t fo rd .  l l i ddx .

SALE or  EXCHANGE.  :u / - ' s  \ l c i  -  
( - ' .  n te - r te r

r s l t l t  U u t l t  i t t  l " ' u e r  I " r c k .  t l i  Y i L ' r a t o r  H  l  l  r r r l
i  r ' , , r '  

-  
i " .  1 . . i  a l r , l  i 3 0  \ , ' l t ,  3 u  n r i l .  " u t  3 : / - '

I tK l0 - \  JU/ - .  I "1  15  10 / -  Cr  l ' l ' r r  ' t - ) ( I l  -  \  s . r rab le  r / . - '
J r l  t u .  .  : l , l l l  _  _ t l 1 l " l .  i  u .  S t  ' r r e l r k \  e t l ' - -  H '  l  l l (  a - t l e

R d . .  l l o s t o r l .  L l l l c s

TRADE

VALVES-10000 i r r  :1 rk .  \ f  o ' t  .  r ' '  te  a ra i lab le '
S e n d  f , ' r  v a i r e  l i ' t .  e r t c l , . i n s  S . - \ . t - ' :  K a n s o l l l '
l lord Street, I lr ightcxr.

G6MN tor  the  "bes t "  QSL 's  and approved log
d i ; ; " ' ; ;  io i  ' i n 'n t .s i  G6\ l \ ,  Br idge s t ree t '
Worksop,  Not ts .

QSL 's  and G.P.O.  -approved log  boots , ,  sample  s
I ree .  I rom Atk inson Urns . ,  I - r ln te rs ,  L l lanq .

COPPER WIRE. Enamelled, Tinned, Cotton'
S i l k -covered.  - \ l l  ga i lges .  Screr rs ,  nurs '  $ 'a . 'her ( '
ioia.i ine- 

-i"g", 
eye)eis' Ebonite and !aminated

Ba ie l i te "  pan i ts .  C i r i l  fo rmers .  Covered rv i res ,  ear '
i'f,,i'"-.i- iti. 

-t-lst 
S.A.E. Post Radio Supplies, 33

i3ourne Gardens, Itndon. E.4'

the 10th oi thc mmth f 6 itrcrti@ m the I

24  New Rd . ,  London ,  E .1

month s lssue,

"The* You Ca Har."  - \  qual i ty ploduct iotr '
o r I  a r t  n a l , e r  t h r o u g h . t t t .  a n , 1  1 a l i . h l y  i l l u s l r a l e d ,

f ^ r  t h e - b i g r r r r r e r  t o  l i r o a r l c a s t  S t a l l o n  l l c t e n l n F .

Pnu Z/g post-paid, ^r l / '  f r"rn i rcal  booksel lers '

Listerer Report ing Pads. -50 pr in. ted report  sheet:

i . r  t h e  c o r n p i l a t i o n  , ' l  r e a _ l l ] ' _ u i € l u l  r e c e l , l l n n  r e '

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

2 / 6  p o s t - p a i d .

AMALGAMAIED SHORT WAVE PRESS LTD
57 Maida Vale,  Paddington,  London, W9

"You'll Probobly get it ot

Smith's ot Edgware Road"
The Book on how to make it,
Thq \faterial to make it rvith,
The CornPonents to Put in. it,
The Equipment to test lt wlth'
The Cab ine t  to  Put  i t  in '

(AND a  fa i r  dea l ! )

H. L. SMITH & CO. LTD.

287.9 EDGWARE ROAD, LONDON' tv.2

Near Edsware Road Met. and Bakerloo
plone FAo. i89l :: Hours 9-5 (Thurs. I oic.)

=  I2 .VALYE

Truns - Beceivel Units
{ I i x -R .A .F .  R3077  I .F .F .  Un i t s ' )
As nerv and complete rr i th 12 r 'a lves,

l vpes  I l F .50  (2 ) ,  SP11  (6 ) ,  D I  ( 3 ) ,

t l i t +S  ( t ) .  Poue r  un i t  i n co rpo ra ted ,
12 v.  input ,  480v.  40 mA outPut-
Frequencv covcrage 51.5-21()  l lcs.  (2

bands)

Brief spt'cification of receiver portion:
Supersonicallv quenched regeneratir-e
R.F. amplifier feeding into a diode
rectifier follou'ed by L.F. amplifiers.
Outputs {ed back into R.F.  osci l la tor .

O U R  P R I C E  O N L Y- '
C a r r i a g e  a n d  P a c k i n g  7 / 6

* Sand 6d. stamP lor latest C.\ \ ' .O. onl-Y *

M A I L  O R D E R
SUPPLY CO.

Dept. SWN

Stepney Green 27 60-3905

DTBTAL lvOBI(
.Dith u lDifferenee t

This is an examPle of gear which can

t. -.d. to YOUR OWN dimensions
and laYout.

FuftlL details and addrqs of nearcst tsent' cont&t-

L. J. PHILPOTT (G4BI)
(E. J. PHILPOTT)

Chapman St., Loughborough r"r. 2864

11r.


